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PROJECT 
LOCATION: 

6000-6032 West San Vicente Boulevard 

  
PROPOSED 
PROJECT: 

The project involves the demolition of an existing two-story approximately 21,000 square-foot 
specialty surgical hospital and surface parking lot and the construction, use, and maintenance 
of a new five-story approximately 48,000 square-foot specialty surgical hospital and new 
surface parking lot. The project will provide 40 vehicle parking spaces in the new surface 
parking lot and a portion of the ground floor of the new building. 

 
REQUESTED 
ACTIONS: 

1) Pursuant to CEQA Guidelines Section 15074(b), consideration of the whole of the 
administrative record, including the Negative Declaration, No. ENV-2020-252-ND (“Negative 
Declaration”), and all comments received, that there is no substantial evidence that the project 
will have a significant effect on the environment; FIND the Negative Declaration reflects the 
independent judgment and analysis of the City; and RECOMMEND that the City Council 
ADOPT the Negative Declaration; 

 
2) Pursuant to Los Angeles Municipal Code (LAMC) Section 11.5.6, a General Plan 

Amendment to modify Footnote 5.1 of the Wilshire Community Plan to include the 
boundaries of the subject property; and 

 
3) Pursuant to LAMC Section 12.32, a Height District Change and Zone Change from C2-1-O to 

C2-2D-O. 
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RECOMMENDED ACTIONS:   
 

1) Find, pursuant to CEQA Guidelines Section 15074(b), after consideration of the whole of the 
administrative record, including the Negative Declaration, No. ENV-2020-252-ND (“Negative 
Declaration”), and all comments received, there is no substantial evidence that the project will have a 
significant effect on the environment; Find the Negative Declaration reflects the independent judgment 
and analysis of the City; and Adopt the Negative Declaration;  

 
2) Recommend that the City Council approve a General Plan Amendment to modify Footnote 5.1 of the 

Wilshire Community Plan to include the boundaries of the subject property; 
 

3) Recommend that the City Council approve a Zone Change and Height District Change from C2-1-O to 
(T)(Q)C2-2D-O, subject to the attached (T) and (Q) Conditions of Approval as well as the D Limitations in 
the Conditions of Approval; and 

 
4) Adopt the attached Findings. 
 
 
 
VINCENT P. BERTONI, AICP 
Director of Planning 
 
 
 
 
 
    
Heather Bleemers Kevin Golden 
Senior City Planner City Planner 
  
 
 
 
 
 
    
More Song   
Planning Assistant   
   
 
  
ADVICE TO PUBLIC:  *The exact time this report will be considered during the meeting is uncertain since there may be several other 
items on the agenda.  Written communications may be mailed to the Commission Secretariat, Room 272, City Hall, 200 North Spring 
Street, Los Angeles, CA 90012  (Phone No. 213-978-1300).  While all written communications are given to the Commission for 
consideration, the initial packets are sent to the week prior to the Commission’s meeting date.  If you challenge these agenda items in 
court, you may be limited to raising only those issues you or someone else raised at the public hearing agendized herein, or in written 
correspondence on these matters delivered to this agency at or prior to the public hearing.  As a covered entity under Title II of the 
Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of disability, and upon request, will provide 
reasonable accommodation to ensure equal access to these programs, services and activities. Sign language interpreters, assistive 
listening devices, or other auxiliary aids and/or other services may be provided upon request. To ensure availability of services, please 
make your request not later than three working days (72 hours) prior to the meeting by calling the Commission Secretariat at (213) 978-
1299. 
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PROJECT ANALYSIS 
 
PROJECT SUMMARY 
 
The proposed project involves the demolition of an existing two-story approximately 21,000 
square-foot specialty surgical hospital and surface parking lot and the construction, use, and 
maintenance of a new five-story approximately 48,000 square-foot specialty surgical hospital and 
new surface parking lot, as depicted in Figure 1 below. The project proposes to provide 40 vehicle 
parking spaces in the new surface parking lot and within a portion of the ground floor of the new 
building. The proposed building will be a maximum of five stories and approximately 81 feet in 
height0F

1. 
 
Figure 1: Rendering of the proposed project 

 
 
The proposed building totals approximately 48,000 square feet of floor area, resulting in a Floor 
Area Ratio (FAR) of approximately 1.8:1. As depicted in Figure 2 on the next page, the proposed 
building will occupy the western portion of the property and the new surface parking lot will occupy 
the eastern portion of the property, with a driveway and covered entrance across the middle of 
the property. Approximately half of the ground floor of the building will consist of a primary 
entrance lobby and pharmacy/retail store, with most of the remainder utilized for vehicle parking. 
Various hospital functions, including surgical rooms, recovery rooms, waiting rooms, storage, and 
staff lounges occupy the second through the fifth floors. A dining room and kitchen is located on 
the second floor and opens out onto the roof of the covered driveway, which itself will be covered 
and utilized as an outdoor dining/patio area. The roof of the building will include a landscaped 
deck, which will provide an outdoor recreation area and amenity for the building’s occupants, as 
well as contain mechanical equipment. The project also proposes a community garden in the 
corner of the surface parking lot which will be open to the public. 
 

 
1 Limited increases in building height are permitted by the LAMC for roof structures, stairwells, elevator 
shafts, etc. 
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Figure 2: Ground floor plan 
 

 
 
 
The project will provide 40 vehicle parking spaces in the new surface parking lot and a portion of 
the ground floor of the new building. The surface parking lot is accessed via a driveway off of San 
Vicente Boulevard which runs through the middle of the site, while the ground floor vehicle parking 
spaces are accessed via a the alley to the rear/south of the property. Additional vehicle parking 
spaces as well as a loading zone are located alongside the alley. The project will also provide a 
total of 10 bicycle parking spaces, split between five short-term and five long-term spaces. Short-
term bicycle parking is located just outside of the main building entrance, while long-term bicycle 
parking is located on the ground floor of the building next to the lobby and vehicle parking. 
 
PROJECT BACKGROUND 
 
The subject property consists of five contiguous lots encompassing a total of 26,767 square feet 
of lot area (approximately 0.61 acres). The irregular-shaped property occupies an entire block 
along the southern side of San Vicente Boulevard, between Ogden Drive to the east and Orange 
Grove Avenue to the west, and has street frontages of approximately 243 feet along the southern 
side of San Vicente Boulevard, approximately 86 feet along the western side of Ogden Drive, and 
approximately 72 feet along the eastern side of Orange Grove Avenue, with curves at each street 
intersection. An alley abuts the property to the south/rear. As shown in Figure 3 below, the project 
site is currently developed with one- to three-story buildings and a surface parking lot comprising 
the existing specialty surgical hospital on the subject property. The applicant, the existing owner 
and operator, is proposing to replace the existing facilities, which date to the 1940s, with a new 
larger facility to provide better and additional medical services and care, as well as to meet 
impending State regulatory requirements for medical facilities. 
 
Figure 3: View of subject property facing south 

 

SAN VICENTE BOULEVARD 

ALLEY 
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The project site is located within the Wilshire Community Plan, which is one of 35 Community 
Plans which together form the land use element of the General Plan. The Community Plan 
designates the site for General Commercial land uses corresponding to the C1.5, C2, C4, RAS3, 
and RAS4 Zones. The subject property is zoned C2-1-O and is thus consistent with the existing 
land use designation. The project proposes to change the zoning of the subject property from C2-
1-O to (T)(Q)C2-2D-O, while retaining the land use designation of General Commercial. The 
subject property is not located within the boundaries of and is not subject to any other specific 
plan or community design overlay. 
 
As shown in Figure 4 below, the subject property is located near the six-way intersection of San 
Vicente Boulevard, Olympic Boulevard, and Fairfax Avenue, in an established urban 
neighborhood in central Los Angeles. The surrounding area consists primarily of multi-family 
residential neighborhoods mostly developed with low- to mid-scale apartment buildings built in 
the first half of the 20th century, with various commercial and institutional uses along the major 
arterial roadways. Commercial development is primarily concentrated along Fairfax Avenue; in 
particular, the block directly west of the project site is developed with numerous low-scale 
restaurants and retail stores comprising the Little Ethiopia district. The project site is also located 
approximately 250 feet west of the former Olympia Medical Center facility, which was recently 
closed. The project site is located approximately 1,800 feet south of Wilshire Boulevard, which in 
this area is developed with several museums and institutions comprising the Miracle Mile district, 
and which will in the near future feature a subway station on the currently under construction 
Metro D (Purple) Line at the intersection with Fairfax Avenue. 
 
Figure 4: Aerial view of the subject property 

 
 
The project site is located along San Vicente Boulevard, a major arterial roadway known for its 
wide landscaped median. On both sides of Fairfax Avenue, San Vicente Boulevard is primarily 
lined with older and historic multi-family residences. Immediately adjacent to the subject property 
are various small-scale commercial buildings to the north/northeast, zoned C2-1-O; and various 
historic two-story multi-family buildings/neighborhoods to the east and south, zoned R3-1-O. 
Immediately to the west of the subject property are two one-story commercial buildings, zoned 
C2-1-O; this property was recently approved for the development of a six-story mixed-use 
residential building with commercial space on the ground floor. 
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Streets 
 
San Vicente Boulevard, adjoining the subject property to the north, is a designated Boulevard II, 
with a designated right-of-way width of 110 feet. At the subject property’s street frontage, San 
Vicente Boulevard is currently dedicated to a total right-of-way width of 150 feet and improved 
with landscaped median, curb, gutter, and sidewalk. 
 
Ogden Drive, adjoining the subject property to the east, is a Standard Local Street, with a 
designated right-of-way width of 60 feet. At the subject property’s street frontage, Ogden Drive is 
currently dedicated to a total right-of-way width of 60 feet and improved with curb, gutter, and 
sidewalk. 
 
Orange Grove Avenue, adjoining the subject property to the west, is a Standard Local Street, with 
a designated right-of-way width of 60 feet. At the subject property’s street frontage, Barry Avenue 
is currently dedicated to a total right-of-way width of 60 feet and improved with curb, gutter, and 
sidewalk. 
 
An alley, adjoining the subject property to the south, is currently dedicated to a total right-of-way 
width of 20 feet and improved with pavement. 
 
REQUESTED ENTITLEMENTS 
 
The applicant is requesting the following entitlements: 
 
a. Pursuant to LAMC Section 11.5.6, a General Plan Amendment to modify Footnote 5.1 of the 

Wilshire Community Plan to include the boundaries of the subject property; and 
 

b. Pursuant to LAMC Section 12.32, a Height District Change and Zone Change from C2-1-O to 
(T)(Q)C2-2D-O. 

 
The subject property is currently zoned C2-1-O (with a land use designation of General 
Commercial), which limits any proposed development to a floor area ratio (FAR) of 1.5:1. 
However, the applicant is proposing a development with a FAR of approximately 1.8:1; in order 
to achieve this, the applicant is seeking a General Plan Amendment to include the subject property 
within the description of Footnote 5.1 of the Wilshire Community Plan, which permits certain 
defined commercial properties with a land use designation of General Commercial to be zoned 
C2-2D-O, permitting a maximum FAR of 4:1. The project would also undergo a Zone Change 
(and accompanying Height District Change) from C2-1-O to (T)(Q)C2-2D-O while maintaining the 
existing land use designation of General Commercial, as permitted by Footnote 5.1. If approved, 
the proposed project would be limited to a FAR of approximately 1.8:1 as proposed, despite what 
would otherwise be permissible under the new zoning designation. The proposed project is 
otherwise entirely consistent with all zoning regulations and development standards. 
 
Relevant Cases on the Project Site 
 
There are no relevant past planning actions on the subject property. 
 
Other Relevant Cases Within 1,500 Feet of the Project Site 
 
No relevant planning cases were identified within 1,500 feet of the subject property. 
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PUBLIC HEARING 
 
A public hearing on this matter with the Hearing Officer was held on Tuesday, April 6, 2021 via 
Zoom teleconference. Comments from the public hearing are documented in Public Hearing and 
Communications, Page P-1. 
 
PROFESSIONAL VOLUNTEER PROGRAM 
 
The proposed project was reviewed by the Urban Design Studio’s Professional Volunteer 
Program (PVP) on April 7, 2020. After a consideration of comments provided by PVP as well as 
the Department of City Planning and various community outreach meetings, the applicant 
incorporated various changes, discussed in further detail below in “Issues and Considerations”. 
 
ISSUES AND CONSIDERATIONS 
 
The following includes a discussion of issues and considerations related to the project. These 
were either identified during the project review process by the Department of City Planning, during 
PVP, or in communications with members of the public / at the public hearing held on April 6, 
2021. 
 
Over the course of project review, Planning staff received extensive correspondence from 
members of the public; the majority of correspondence is email messages from one neighboring 
property owner, although several emails from this neighbor also claim to represent an unspecified 
number of other owners and residents in the area. All issues raised up until the time of finalization 
of this report are summarized below. All communications with the general public are also attached 
as Exhibit E, Public Comments/Correspondence, of this report. 
 
Project Scope/Design 
 
The project proposes the replacement of the existing medical facility, which consists of one- to 
three-story buildings totaling approximately 21,000 square feet. The proposed new facility is a 
five-story approximately 81 feet high building of modern design utilizing primarily glass and stone 
on the facades. During the project’s review process and PVP, Planning noted that the project’s 
street frontages, especially along San Vicente Boulevard, consist primarily of parking screens and 
walls and are not activated. Planning, as well as some members of the community, also noted 
that mechanical equipment should not be located at the corner of San Vicente Boulevard and 
Orange Grove Avenue, a prominent location that should be activated. The applicant responded 
that due to the building design and layout it is necessary to locate utilities in the corner along San 
Vicente Boulevard as well as vehicle parking on the ground floor; however, the project 
incorporates high-quality materials and landscaping to shield the vehicle parking and provide an 
attractive façade. The applicant further noted that San Vicente is a wide and extremely busy 
arterial roadway and is not highly-trafficked by pedestrians; as a result, it is functionally preferable 
to locate primary access to the interior of the property, although the project was also revised to 
incorporate an entrance along San Vicente Boulevard for pedestrians. The applicant also noted 
that a portion of the San Vicente Boulevard façade is transparent (the lobby extends to the street), 
and that to ensure an adequate amount of vehicle parking, it was necessary to locate the ground 
floor retail space to the rear of the building. 
 
At the public hearing on April 6, 2021, it was specified that proposed vehicle access would be 
ingress only on San Vicente Boulevard, with egress through the alleyway to Orange Grove 
Avenue and Ogden Drive. When asked about this, the applicant stated that in discussions with 
the community, it was suggested that this circulation plan would minimize traffic disruptions on 
San Vicente Boulevard. The applicant also noted that LADOT had tentatively approved this 
proposed circulation. 
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Various members of the public voiced opposition to the proposed project, stating that the 
proposed location is inappropriate, that the project is too large relative to primarily residential 
buildings in the surrounding area, that the project is not mitigating the additional building height 
that would be granted with approval of the requested entitlements, that the project is being granted 
variances that are not allowed, and that the project is presented as approximately 48,000 square 
feet but that it would later expand to over 100,000 square feet. However, as a commercial 
property, the proposed project is a compatible and desirable use in the area and is similar in size 
scale to other developments along the major arterial roadways in the area, most notably the 
existing nine-story Olympia Medical Center directly east of the project site and various five- to six-
story mixed-use residential buildings in the immediate vicinity. The requested entitlements are 
also entirely permissible requests per the LAMC; the requests are also not a variance from the 
zoning code but a change in zoning designation which would permit approximately 20 percent 
more building floor area than the existing zoning designation allows. Planning further clarified that 
while the requested zone change would allow a maximum FAR of 4:1, if approved the project 
would nonetheless be limited to the proposed FAR of approximately 1.8:1 and cannot be 
increased later at the applicant’s whim. 
 
One member of the community submitted specific and detailed design comments for the project, 
including that the project should implement a five-foot setback along the rear/alley to minimize 
impacts to the adjacent residential structures; that the proposed building should be set back above 
45 feet to minimize impacts to adjacent properties to the south; that articulation should be required 
to along the entire southern façade to minimize impacts to adjacent properties to the south; that 
commercial and active spaces should be repositioned to the project’s street frontage along San 
Vicente Boulevard; that utilities and mechanical equipment should not be located at the corner of 
San Vicente Boulevard and Orange Grove Avenue on the ground floor; and that the maximum 
building height should be lowered to 65 feet. Regarding building setbacks, it would be infeasible 
to provide additional setbacks on an already narrow and constricting site; the existing alley further 
provides additional setbacks for occupied residential structures. Regarding building height and 
massing, as a specialty hospital use governed by specific State regulations, the project seeks to 
maximize utilizable floor area in order to provide a full and modernized array of services; the loss 
of one building level and significant cutouts in the building facades and levels for articulation and 
setbacks would reduce the practical useability of the proposed project. In addition, the project has 
been designed with a variety of architecturally interesting elements and building materials. 
 
Members of the community also claimed that the project would benefit the developers and not the 
community; the applicant responded that as a medical facility and a continuation of an existing 
and established operation, the project will enable the applicant to continue providing a valuable 
service for the community. In addition, the project was revised to incorporate features including a 
retail/pharmacy store and a community garden on-site, both of which would be open and provide 
amenities to the public. 
 
Project Phasing 
 
The project proposes to redevelop the existing medical facility and surface parking lot with a 
replacement facility and surface parking lot. In order to minimize disruptions/loss of service, the 
applicant proposes to develop the project in phases; first, the existing surface parking lot and a 
portion of the existing buildings will be demolished; next, the new building will be constructed; and 
finally, the remainder of the existing buildings will be demolished and the new surface parking lot 
will be constructed. 
 
Several community members expressed concerns about the proposed project phasing, primarily 
regarding how vehicle parking would be provided during construction and continued operation. At 
the public hearing on April 6, 2021, the applicant stated that during construction, off-site parking 
for the continued operation of the facility would be provided at the six-story Olympia parking 
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garage directly north of the project site. The applicant stated that this agreement has been 
finalized and that the parking structure has adequate space for both the proposed project and 
existing entitled uses. The applicant further clarified that during both construction and operation, 
all parking will be entirely valeted, which will further reduce potential impacts. 
 
Environmental Impacts 
 
Negative Declaration 
 
A Negative Declaration, ENV-2020-252-ND, was prepared for the proposed project and published 
on March 4, 2021 and circulated for 20 days for public comment. Several comments were 
subsequently received from members of the community as well as the local organization 
CREEDLA, claiming that the published Negative Declaration is inadequate and that all projects 
of this size and scale would require a more comprehensive environmental review. However, all 
projects are individually evaluated to determine the appropriate level of environmental review, 
and based on information submitted, it is Planning’s position that the prepared Negative 
Declaration is the proper environmental clearance for the proposed project. 
 
In correspondence dated March 24, 2021, CREEDLA asserts that the Negative Declaration is 
inadequate for several reasons. CREEDLA primarily claims that the project description is 
inaccurate and does not properly discuss all land uses proposed; that the Negative Declaration 
does not properly analyze and/or disclose additional impacts on air quality, greenhouse gas 
(GHG)  emissions, noise, special hazards (specifically methane), energy use, transportation, land 
use, and cumulative impacts; and that as a result, the Negative Declaration is inadequate and an 
Environmental Impact Report is necessary. Specifically, the comments claim that the Negative 
Declaration underestimates construction and operational air emissions as well as GHG emissions 
and does not properly analyze potential effects on the health of nearby residents; that the project 
does not account for operational noise sources such as a generator or methane hazards on the 
project site; that the project underestimates energy use from diesel truck trips; and that the 
Negative Declaration did not properly assess potential impacts on nearby sensitive land uses, 
including a school, or cumulative impacts. These comments also include an appendix with 
technical data provided by an environmental consultant. Detailed responses to every comment 
and point raised are provided in the Response to Comments document, prepared by CAJA 
Environmental and dated May 5, 2021. As a summary, CAJA notes that the project description is 
accurate because uses such as the retail/pharmacy store are accessory and should not be 
included for analysis as a mixed-use project. CAJA further explains why each of the commenter’s 
claims are incorrect and why the data in the Negative Declaration correctly analyzes each 
environmental impact category, specifically that air emissions, GHG emissions, and energy use 
are not underestimated and in fact are conservatively overestimated; that construction impacts 
are temporary and move around the project site and therefore are not permanent and confined to 
one location impacting any particular sensitive receptor, and that contrary to the commenter’s 
assertions, the project will implement best practices to reduce construction impacts such as 
temporary sound barriers; that the Negative Declaration correctly analyzes operational noise and 
there will be no significant impacts from mechanical equipment; that there is no mitigation 
necessary for the project’s location in a Methane Hazard Zone and that compliance with 
regulatory measures are adequate for this designation; that the project will not result in wasteful 
energy use; and that the Negative Declaration utilizes the correct methodologies to analyze land 
use and cumulative impacts and that based on existing guidelines, the project will not result in 
any significant impacts. 
 
It should also be noted that CREEDLA filed a formal request pursuant to CEQA for all documents 
relating to the Negative Declaration. The City responded accordingly but did not send five 
documents referenced by links in the Negative Declaration, and as a result CREEDLA stated that 
the 20-day public comment period required by CEQA was improperly truncated and requested 
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that the comment period be extended. However, the City responded that although the official 
comment period had ended, as the review and entitlement process would take much longer, 
comments may be submitted and are accepted in practice for a much longer period and are not 
limited by the end of the formal comment period, and therefore the formal environmental comment 
period would not be extended. In addition, per CAJA Environmental’s response to the Negative 
Declaration comments, the five references are all available online and do not constitute an 
omission with prejudice, and therefore do not deprive the public of its right and ability to review 
substantial relevant information. 
 
One member of the community also submitted specific comments regarding the Negative 
Declaration, specifically that the project will have a significant impact on a scenic vista and 
conflicts with regulations governing scenic quality. However, building design is subjective and the 
project does not conflict with regulations governing scenic quality by being designed a certain 
way; nonetheless, as the project is an urban infill development and the project site is located in a 
Transit Priority Area, per CEQA Guidelines scenic views/vistas and design are not considered 
impact categories under CEQA. 
 
Construction Impacts 
 
Numerous comments were received from the community regarding construction impacts, 
primarily that demolition and construction would result in significant noise and air quality/health 
hazards. The comments contend that the project needs to analyze air quality impacts as a result 
of dust from demolition and construction, noise from construction equipment and mechanical 
equipment during operation, impacts to adjacent buildings due to construction vibration, and traffic 
impacts from increased traffic and parking demand. Some commenters also claim that these 
impacts would be so disruptive that tenants residing in the area would leave and thus result in 
lost rental income for property owners. As a part of the environmental review process, 
comprehensive air quality, noise, geotechnical/vibration, and traffic studies were all prepared and 
included as a part of the Negative Declaration. The Negative Declaration and the Response to 
Comments document prepared by CAJA Environmental dated May 5, 2021 explains in detail how 
all of these studies were prepared with the correct methodologies and properly account for 
potential impact sources. While there are residential buildings nearby the project site, potential 
sources of construction impacts are temporary and would move around across the project site, 
and thus there would be no significant impact to any one sensitive receptor. Similarly, the project 
would implement best management practices to minimize air quality and noise impacts, including 
temporary sound barriers. The project would also develop and implement a construction 
management plan and would coordinate construction impacts, such as alley/lane closures, with 
and to the satisfaction of other City agencies, and therefore would not result in significant 
construction impacts. Furthermore, Planning does not have jurisdiction over private agreements, 
such as rental/lease agreements; nonetheless, construction activities are commonplace 
throughout the City, and as a typical development project with no unusual circumstances, it is not 
expected that the proposed project would result in such significant impacts as to cause 
displacement of residents. 
 
The community also raised concerns regarding temporary construction impacts on infrastructure 
and service systems, such as power, water, gas, and cable/internet lines. In particular, an existing 
gas line runs down the alley, and there are power and telephone wires along the alley as well as 
a hub for AT&T cable and internet services along Orange Grove Avenue; members of the 
community expressed concern for a perceived lack of discussion regarding impacts to these 
utilities and services. However, all of these systems are regulated by other City agencies and 
utility companies, including the Department of Water and Power and the Bureau of Engineering, 
and it is expected that the project would comply with all applicable regulations of the relevant 
agencies at that phase of construction. Furthermore, although some disruption to some 
infrastructure is likely during construction, this is the case for nearly any development project, and 
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such disruptions would be regulated and temporary. There are no unusual circumstances to 
indicate that any such disruptions would be atypical or qualify as a significant impact under CEQA. 
Members of the public also expressed concern regarding construction impacts on access to the 
alley abutting the project site to the rear, and in particular that the project would hinder access to 
the existing residential garages and residences accessed via the alley. Additional concerns were 
raised regarding the project’s impact on existing utility and telecom/internet infrastructure in the 
alley, and potential disruptions for the community. The applicant has stated that as a part of the 
project the alley will be entirely repaved as a community benefit; as a result, some disruption will 
be inevitable, but the applicant will work with the relevant City agencies and the impacted 
residents/owners to develop a plan for alley repaving. Any service outages or infrastructure 
disruptions will be regulated and planned with the relevant agencies to coordinate and minimize 
potential impacts. During all other stages of construction and operation, the project would not be 
permitted to block or otherwise hinder access to the alley and residential garages, and the project 
would develop and adhere to a construction management plan (as well as all applicable 
regulations imposed during construction by other City agencies such as LADOT and LADBS) to 
minimize potential impacts. Construction equipment and vehicles would also be limited to on the 
project site, unless otherwise approved by LADOT and LADBS. 
 
Operational Impacts 
 
While concerns raised by the community primarily regard construction impacts, operational 
concerns raised include significant traffic and parking impacts due to operation and other large 
developments nearby, as well as noise from operation of the facility. Several owners and residents 
in the area have stated that the project will increase the demand for parking in general, that the 
project does not have adequate parking, adjacent local streets (Orange Grove Avenue and Ogden 
Drive) do not currently have permit-restricted parking, and that the proposed project will further 
limit the availability of on-street parking. One neighboring resident further requested that the 
project pay for residents’ permit fees/costs should the neighborhood implement permit-restricted 
parking. However, based on a traffic study reviewed by LADOT and incorporated into the Negative 
Declaration, the project is not anticipated to have any significant traffic impacts. Although there 
are several developments recently completed or in the planning/construction stages in the vicinity, 
they are all consistent with the General Plan, which designates the area for higher-density 
development and encourages sustainable infill development consistent with the City’s goals and 
good planning practice. Furthermore, as a centrally located and heavily urbanized area well-
served by transit, the project site and the surrounding area all fall within a designated Transit 
Priority Area where denser infill projects are encouraged; according to CEQA guidelines, for 
projects in such designated areas, vehicle parking is not an impact category to be evaluated under 
CEQA. The project nonetheless meets code requirements for vehicle parking, and will offer 
entirely valeted parking to further minimize potential impacts. In addition, the project is meeting 
all requirements of the LAMC for vehicle and bicycle parking. The project also does not inhibit the 
implementation of permit-restricted on-street parking in the future, should the community desire 
so, and which is subject to the approval of other City agencies outside of Planning. 
 
Concerns were also raised regarding the use of the alley. In email discussion with Planning, 
neighboring residents pointed out that the alley is narrow and that residents utilizing the alley-
facing residential garages already access their garages with difficulty; the project proposes a 
loading zone facing the garage, and there are concerns that it is unlikely that a truck would be 
able to fit in this space and would end up utilizing and blocking the alley. In response, the applicant 
responded that the project is a specialty and smaller-scale hospital and would not utilize any 
commercial-size trucks. Planning also noted that the alley is a public right-of-way which cannot 
be blocked by any party, and so loading and unloading would be conducted entirely on-site. 
 
As a higher-intensity replacement of an existing medical facility, the project is expected to 
generate a degree of operational noise; however, as analyzed in the Negative Declaration, the 
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proposed use (including the presence of some mechanical equipment) is not expected to 
generate a significant level of operational noise. At the public hearing on April 6, 2021, the 
applicant further clarified that the project is a specialty surgical hospital which is expected to have 
limited activity, as opposed to a general hospital which typically experiences significantly higher 
levels of activity and noise. 
 
Historic Resources 
 
The subject property is located along the southern side of San Vicente Boulevard; to the south, 
the project site directly abuts the historic Wilshire Vista West neighborhood, which consists of 
several dozen designated historic multi-family residences developed in the early 20th century. 
Several members of the public have expressed concerns that the design and scale of the project 
is not compatible with the surrounding area and the historic residential neighborhood to the south 
in particular, and that the project will be detrimental to the integrity of the historic neighborhood. 
Commenters also claim that development of the project will harm adjacent/nearby historic 
buildings, such as by causing cracks or otherwise negatively affecting the structures. However, a 
historic resources assessment was prepared as a part of the Negative Declaration and concluded 
that as the subject property is a commercial property and is not physically within the (residential) 
historic district, it will not have a significant impact on the historic district or any specific properties, 
and will not significantly degrade the quality or value of any historic resources. This report was 
further reviewed by the City’s Office of Historic Resources, which concurred with this assessment. 
 
Outreach / Procedures 
 
A neighboring property owner stated that the public hearing on April 6, 2021 was improperly 
conducted, in part because it was not recorded and there were no published meeting minutes. 
This commenter also stated that no notice of the hearing was received and that Planning (as well 
as other City agencies) was not being responsive throughout the project review process, and 
requested an extension/pause of 90 days in the entitlement process to allow for adequate review 
of the published Negative Declaration. However, the entire project review process has been 
conducted in conformity with the law. The Negative Declaration was published and noticed 
appropriately, and Planning confirmed that notices were mailed to this commenter’s correct 
address. Additionally, there is no requirement that public hearings like the one held for this project 
be recorded, and nothing prevented any member of the public from recording this hearing if they 
wished to do so. Similarly, although no official meeting minutes were published after the public 
hearing, all comments received have been noted and incorporated into this staff report (primarily 
in Appendix E, Public Comments/Correspondence). Planning has further clarified that all 
comments received, whether by mail, email, phone, or speaking in person, are evaluated the 
same way.  
 
The applicant has conducted community outreach and worked continuously to refine the project 
and has incorporated various design changes discussed during such meetings, such as additional 
enhancements to the building façade, ingress-only access from San Vicente Boulevard, and the 
provision of a community garden on the property. The P.I.C.O. Neighborhood Council, which has 
jurisdiction over the area including the project site, voted to support the project and requested 
entitlements. 
 
CONCLUSION 
 
Based on evaluation of the project and information submitted, input from the public, and the 
proposed project’s compliance with the Wilshire Community Plan (with proposed amendments), 
the Department of City Planning recommends the City Planning Commission recommend for 
approval by the City Council the requested General Plan Amendment and Zone / Height District 
Change. 
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Approval of the requests herein will enable the replacement of a long-existing medical facility in 
this location with a new larger facility. The new facility will continue to be owned and operated by 
the applicant, and will enable the existing specialty surgical hospital to continue providing valuable 
services in a modern facility which meets current standards, as well as provide more space and 
amenities for enhanced provision of healthcare. The project includes thoughtful features such as 
an outdoor dining deck, landscaped rooftop deck, and community garden, all of which will provide 
amenities for patrons of the facility and serve the community. The project has also been designed 
with interesting architectural features, such as an extensive use of varying materials on the 
facades and attention to shielding of vehicle parking along the street frontage. 
 
The project proposes the redevelopment of an existing aging specialty medical facility with a 
replacement facility which will continue to provide the same valuable services in a higher-quality 
space. The project will continue to situate such a commercial use along a major arterial roadway, 
and the surrounding area consists of a variety of compatible uses and buildings of similar scale, 
including a recently-approved six-story mixed-use residential building directly west of the project 
site, the existing Olympia Medical Center facility directly northeast of the project site, and several 
other multi-story mixed-use, residential, and commercial buildings in the vicinity. Planning has 
responded to extensive community correspondence regarding the project, and although there are 
multiple concerns raised, all relevant concerns have been adequately addressed, including by 
incorporation into proposed conditions of approval. The project has also garnered support from 
the community, including the P.I.C.O. Neighborhood Council. For these reasons, Planning staff 
recommends approval of the proposed project and the requests herein. 
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CONDITIONS OF APPROVAL 
 
 
Pursuant to Sections 11.5.6 and 12.32 of the LAMC, the following conditions are hereby imposed 
upon the use of the subject property: 
 
Administrative Conditions 
 
1. Approvals, Verification and Submittals. Copies of any approvals, guarantees or 

verification of consultations, reviews or approval, plans, etc, as may be required by the 
subject conditions, shall be provided to the Department of City Planning for placement in 
the subject file. 

 
2. Building Plans.  A copy of the first page of this grant and all Conditions and/or any 

subsequent appeal of this grant and its resultant Conditions and/or letters of clarification 
shall be printed on the building plans submitted to the Development Services Center and 
the Department of Building and Safety for purposes of having a building permit issued. 
 

3. Notations on Plans. Plans submitted to the Department of Building and Safety for the 
purpose of processing a building permit application shall include all of the Conditions of 
Approval herein attached as a cover sheet and shall include any modifications or notations 
required herein. 
 

4. Final Plans. Prior to the issuance of any building permits for the project by the Department 
of Building and Safety, the applicant shall submit all final construction plans that are 
awaiting issuance of a building permit by the Department of Building and Safety for final 
review and approval by the Department of City Planning. All plans that are awaiting 
issuance of a building permit by the Department of Building and Safety shall be stamped 
by Department of City Planning staff “Final Plans”. A copy of the Final Plans, supplied by 
the applicant, shall be retained in the subject case file. 

 
5. Code Compliance.  All area, height and use regulations of the zone classification of the 

subject property shall be complied with, except wherein these conditions explicitly allow 
otherwise. 

 
6. Covenant.  Prior to the issuance of any permits relative to this matter, an agreement 

concerning all the information contained in these conditions shall be recorded in the 
County Recorder’s Office.  The agreement shall run with the land and shall be binding on 
any subsequent property owners, heirs or assign.  The agreement must be submitted to 
the Department of City Planning for approval before being recorded.  After recordation, a 
copy bearing the Recorder’s number and date shall be provided to the Department of City 
Planning for attachment to the file. 

 
7. Corrective Conditions.  The authorized use shall be conducted at all times with due 

regard for the character of the surrounding district, and the right is reserved to the City 
Planning Commission, or the Director pursuant to Section 12.27.1 of the Municipal Code, 
to impose additional corrective conditions, if, in the Commission’s or Director’s opinion, 
such conditions are proven necessary for the protection of persons in the neighborhood 
or occupants of adjacent property. 
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8. Definition.  Any agencies, public officials or legislation referenced in these conditions shall 
mean those agencies, public offices, legislation or their successors, designees or 
amendment to any legislation. 

 
9. Enforcement.  Compliance with these conditions and the intent of these conditions shall 

be to the satisfaction of the Department of City Planning and any designated agency, or 
the agency’s successor and in accordance with any stated laws or regulations, or any 
amendments thereto. 

 
10. Expedited Processing Section.  Prior to the clearance of any conditions, the applicant 

shall show proof that all fees have been paid to the Department of City Planning, Expedited 
Processing Section. 

 
11. Indemnification and Reimbursement of Litigation Costs 

 
Applicant shall do all of the following: 

  
a. Defend, indemnify and hold harmless the City from any and all actions against the 

City relating to or arising out of, in whole or in part, the City’s processing and 
approval of this entitlement, including but not limited to, an action to attack, 
challenge, set aside, void, or otherwise modify or annul the approval of the 
entitlement, the environmental review of the entitlement, or the approval of 
subsequent permit decisions, or to claim personal property damage, including from 
inverse condemnation or any other constitutional claim. 

 
b. Reimburse the City for any and all costs incurred in defense of an action related to 

or arising out of, in whole or in part, the City’s processing and approval of the 
entitlement, including but not limited to payment of  
all court costs and attorney’s fees, costs of any judgments or awards against the 
City (including an award of attorney’s fees), damages, and/or settlement costs. 

 
c. Submit an initial deposit for the City’s litigation costs to the City within 10 days’ 

notice of the City tendering defense to the Applicant and requesting a deposit. The 
initial deposit shall be in an amount set by the City Attorney’s Office, in its sole 
discretion, based on the nature and scope of action, but in no event shall the initial 
deposit be less than $50,000. The City’s failure to notice or collect the deposit does 
not relieve the Applicant from responsibility to reimburse the City pursuant to the 
requirement in paragraph (ii). 

 
d. Submit supplemental deposits upon notice by the City. Supplemental deposits may 

be required in an increased amount from the initial deposit if found necessary by 
the City to protect the City’s interests. The City’s failure to notice or collect the 
deposit does not relieve the Applicant from responsibility to reimburse the City 
pursuant to the requirement in paragraph (ii). 

 
e. If the City determines it necessary to protect the City’s interest, execute an 

indemnity and reimbursement agreement with the City under terms consistent with 
the requirements of this condition. 

 
The City shall notify the applicant within a reasonable period of time of its receipt of any 
action and the City shall cooperate in the defense. If the City fails to notify the applicant of 
any claim, action, or proceeding in a reasonable time, or if the City fails to reasonably 
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cooperate in the defense, the applicant shall not thereafter be responsible to defend, 
indemnify or hold harmless the City.  

 
The City shall have the sole right to choose its counsel, including the City Attorney’s office 
or outside counsel. At its sole discretion, the City may participate at its own expense in 
the defense of any action, but such participation shall not relieve the applicant of any 
obligation imposed by this condition. In the event the Applicant fails to comply with this 
condition, in whole or in part, the City may withdraw its defense of the action, void its 
approval of the entitlement, or take any other action. The City retains the right to make all 
decisions with respect to its representations in any legal proceeding, including its inherent 
right to abandon or settle litigation. 

 
 For purposes of this condition, the following definitions apply: 

 
“City” shall be defined to include the City, its agents, officers, boards, commissions, 
committees, employees, and volunteers. 
 
“Action” shall be defined to include suits, proceedings (including those held under 
alternative dispute resolution procedures), claims, or lawsuits. Actions include 
actions, as defined herein, alleging failure to comply with any federal, state or local 
law. 

 
Nothing in the definitions included in this paragraph are intended to limit the rights of the 
City or the obligations of the Applicant otherwise created by this condition. 
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CONDITIONS FOR EFFECTUATING  
TENTATIVE (T) CLASSIFICATION REMOVAL 

 
 
Pursuant to LAMC Section 12.32 G, the (T) Tentative Classification shall be removed by posting 
of guarantees through the B-permit process of the City Engineer to secure the following without 
expense to the City of Los Angeles, with copies of any approval or guarantees provided to the 
Department of City Planning for attachment to the subject planning case file. 
 
Dedications and Improvements. Prior to the issuance of any building permits, the following public 
improvements and dedications for streets and other rights of way adjoining the subject property 
shall be guaranteed to the satisfaction of the Bureau of Engineering, Department of 
Transportation, Fire Department (and other responsible City, regional and federal government 
agencies, as may be necessary). Dedications and improvements herein contained in these 
conditions which are in excess of street improvements contained in either the Mobility Element 
2035 or any future Community Plan amendment or revision may be reduced to meet those plans 
with the concurrence of the Department of Transportation and the Bureau of Engineering: 
 
Responsibilities/Guarantees: 
 
1. As a part of early consultation, plan review, and/or project permit review, the 

applicant/developer shall contact the responsible agencies to ensure that any necessary 
dedications and improvements are specifically acknowledged by the applicant/developer. 
 

2. Dedications and Improvements. Prior to issuance of sign offs for final site plan approval 
and/or project permits by the Department of City Planning, the applicant/developer shall 
provide written verification to the Department of City Planning from the responsible agency 
acknowledging the agency's consultation with the applicant/developer. The required 
dedications and improvements may necessitate redesign of the project. Any changes to 
project design required by a public agency shall be documented in writing and submitted 
for review by the Department of City Planning. 
 
A. Dedication Required: 

 
No dedications are required. 
 

B. Improvements Required: 
 
San Vicente Boulevard (Boulevard II): Repair all broken and off-grade adjacent 
roadway pavement and concrete sidewalk. Construct new two-foot wide integral 
concrete curb and gutter along the property frontage. Reconstruct existing curb ramps 
at the intersections with Orange Grove Avenue and Ogden Drive to BOE standards 
and ADA requirements. Close all unused driveways full height curb, gutter and 
sidewalk. All new proposed driveways shall required LADOT’s approval. 
 
Orange Grove Avenue (Local Street): Construct new two-foot wide integral concrete 
curb and gutter. Repair all broken, off-grade or bad order concrete sidewalk and 
adjacent roadway pavement. Close all unused driveways. 
 
Ogden Drive (Local Street): Construct new two-foot wide integral concrete curb and 
gutter. Repair all broken, off-grade or bad order concrete sidewalk and adjacent 
roadway pavements. 
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Alley (south of San Vicente Boulevard): Repair all broken concrete alley pavement 
adjacent to the property frontage. Reconstruct the alley intersections at Orange Grove 
Avenue and Ogden Drive to BOE standards. As volunteered by applicant, repave and 
reconstruct entirety of alley between Orange Grove Avenue and Ogden Drive, to the 
satisfaction of BOE. 
 
Non-ADA compliant sidewalk shall include any sidewalk that has a cross slope that 
exceeds two percent and/or is depressed or upraised by more than 1/4 inch from the 
surrounding concrete work or has full concrete depth cracks that have separations 
greater than 1/8 inch at the surface. The sidewalk also includes that portion of the 
pedestrian path of travel across a driveway. 
 
Install tree wells with root barriers and plant street trees satisfactory to the City 
Engineer and the Urban Forestry Division of the Bureau of Street Services. The 
applicant should contact the Urban Forestry Division for further information at (213) 
847-3077. 

 
3. Street Trees. Plant street trees and remove any existing trees within dedicated streets or 

proposed dedicated streets as required by the Urban Forestry Division of the Bureau of 
Street Services. Parkway tree removals shall be replanted at a 2:1 ratio. All street tree 
plantings shall be brought up to current standards. When the City has previously been 
paid for tree plantings, the subdivider or contractor shall notify the Urban Forestry Division 
at (213) 847-3077 upon completion of construction to expedite tree planting. 
 
Note: Removal or planting of any tree in the public right-of-way requires approval of the 
Board of Public Works. Contact Urban Forestry Division at (213) 847-3077 for permit 
information. CEQA document must address parkway tree removals. 
 

4. Street Lighting. No street lighting improvements if no street widening per BOE 
improvement conditions. Otherwise, relocate and upgrade street lights: one (1) on Orange 
Grove Avenue, one (1) on Ogden Drive, and two (2) on San Vicente Boulevard. 

 
 



 
Case No. CPC-2020-251-GPA-ZC-HD Q-1 

 

QUALIFIED (Q) CONDITIONS 
 
 
Pursuant to LAMC Section 12.32 G, the following limitations are hereby imposed upon the use of 
the subject property, subject to the Qualified (Q) Classification: 
 
1. Site Development. Except as modified herein, the project shall be in substantial 

conformance with the plans and materials stamped “Exhibit A” and attached to the subject 
case file. No change to the plans will be made without prior review by the Department of 
City Planning, and written approval by the Director of Planning, with each change being 
identified and justified in writing. Minor deviations may be allowed in order to comply with 
provisions of the Municipal Code, the subject conditions, and the intent of the subject 
permit authorization. 

 
2. Use. Use of the subject property shall be limited to a medical facility. 
 
3. Hours of Operation: 

 
a. The medical center facility is permitted to operate 24 hours a day, seven days a week. 

Visiting hours and/or any other hours during which the facility is open to the general 
public are limited to 7:00 a.m. to 7:00 p.m. daily. 
 

b. The accessory retail/pharmacy use on the ground floor is limited to operating hours 
between 7:00 a.m. and 7:00 p.m. daily. 

 
4. Parking: 

 
a. Minimum residential automobile parking requirements shall be provided consistent 

with Section 12.21 A.4 of the LAMC. 
 
b. Bicycle Parking. Commercial bicycle parking shall be provided consistent with LAMC 

12.21 A.16. 
 
c. Valet Parking. During the entirety of project demolition/construction and operation, 

valet parking shall be provided to all users and visitors to the project site. A single valet 
operator shall be on-site who shall be responsible for enforcement of any conditions 
of this action regarding valet parking. Valet parking shall be required to obtain all 
applicable licenses and/or permits from the Department of Transportation and the Los 
Angeles Police Department. Proof of licenses and/or permits shall be submitted to the 
Department of City Planning. A valid valet parking contract in compliance with this 
condition shall be submitted to the Department of City Planning. The contract shall be 
maintained for the life of this grant and shall include the hours of valet service and the 
number of valet attendants to be provided as well as the valet parking locations. If the 
valet operator is replaced, a copy of the replacement contract shall be provided to the 
Development Services Center upon execution of the new contract. The valet operator 
shall be required to obtain a valid LAPD Commission Investigation Division (CID) Valet 
Operator Permit pursuant to LAMC Section 103.203 (b) and each valet attendant shall 
have a valid CID permit along with a valid California Driver License in their possession 
while on duty. Passenger loading/unloading and all valet parking shall be conducted 
entirely on-site. No street parking shall be used by the valet service for passenger 
loading at any time. Valet service shall not utilize any local streets for the parking of 
vehicles at any time. 
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Note: Prior to providing valet services, the applicant should e-mail 
ladot.valetop@lacity.org to begin the application process, review, and approval of valet 
operations. 
 

d. During construction, the applicant shall secure an agreement (and provide proof of 
said agreement to the Department of City Planning) to provide the code-required 
amount of vehicle parking off-site. Off-site parking required by code for another use 
may not be permitted to be utilized to satisfy this condition. 

 
5. Design: 

 
a. Each building façade shall utilize a minimum of two different materials, as depicted in 

the plans in Exhibit A. Windows, doors, railings, and decorative features (such as light 
fixtures, planters, etc.) are excluded from meeting this requirement. 
 

b. There shall be a pedestrian entrance along the project’s ground floor street frontage 
along San Vicente Boulevard. This entrance shall be no less than 10 feet wide and 
shall utilize glass doors, windows, and/or other transparent glazing material such that 
the transparent surface is no less than 10 feet wide and no less than six feet high at 
any point. 
 

c. The project shall provide a community garden, as depicted on the plans in Exhibit A. 
The community garden shall be open to the public and shall be no less than 300 square 
feet in size. 
 

d. All mechanical equipment on the roof shall be screened from view by any abutting 
properties. The transformer, if located in any street-facing yard, shall be screened with 
landscaping on all exposed sides (those not adjacent to a building wall). 

 
6. Circulation. The applicant shall submit a parking and driveway plan to the Los Angeles 

Department of Transportation (LADOT) for approval. 
 
7. Landscaping: 
 

a. All open areas not used for buildings, driveways, parking areas, or walkways shall be 
attractively landscaped and maintained in accordance with a landscape plan and an 
automatic irrigation plan, prepared by a licensed Landscape Architect and to the 
satisfaction of the Department of City Planning. 
 

b. The project shall plant a minimum of 10 trees on-site, as depicted on the plans in 
Exhibit A. 

 
8. Signage. On-site signs shall comply with the Municipal Code. Signage entitlements have 

not been granted as a part of this approval. 
 
9. Lighting. Outdoor lighting shall be designed and installed with shielding, such that the 

light source does not illuminate adjacent residential properties or the public right-of-way, 
nor the above night skies. 

 
10. Trash. Trash receptacles shall be stored within a fully enclosed portion of the building at 

all times. Trash/recycling containers shall be locked when not in use and shall not be 
placed in or block access to required parking. 
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11. Sustainability: 

 
a. A minimum of 15 percent of the total roof area shall be reserved for the installation of 

solar panels. The solar panels shall be installed prior to the issuance of a certificate of 
occupancy. The lowest point of any solar panel may not be more than five feet above 
the roof line. 
 

b. The project shall include at least 20 percent of the total number of automobile parking 
spaces provided as capable of supporting future electric vehicle supply equipment 
(EVSE). The project shall equip at least five percent of the total number of automobile 
parking spaces provided with electric vehicle charging stations to immediately 
accommodate electric vehicles within the parking area. Plans shall indicate the 
proposed type and location(s) of EVSE and also include raceway method(s), wiring 
schematics, and electrical calculations to verify that the electrical system has sufficient 
capacity to simultaneously charge all electric vehicles at all designated EV charging 
locations at their full rated amperage. Plan design shall be based upon Level 2 or 
greater EVSE at its maximum operating capacity. The number of parking spaces shall 
be rounded up when the application of the 20 percent and the five percent results in a 
fraction. A label stating “EVCAPABLE” shall be posted in a conspicuous place at the 
service panel or subpanel and next to the raceway termination point. 

 
12. Maintenance. The subject property, including any trash storage areas, associated parking 

facilities, sidewalks, driveways, yard areas, parkways, and exterior walls along the 
property lines, shall be maintained in an attractive condition and shall be kept free of trash 
and debris. 

 
13. Inadvertent Discovery. In the event that any archaeological, cultural, or historic 

resources are encountered during the course of any ground disturbance activities, all such 
activities shall temporarily cease on the project site and no archaeological and/or 
associated materials may be collected or moved until the potential resources are properly 
assessed and addressed by a qualified archaeologist and/or geologist pursuant to all 
applicable regulatory guidelines and procedures, including those set forth in California 
Public Resources Code Section 21083.2. 
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DEVELOPMENT “D” LIMITATIONS 

 
 
Pursuant to LAMC Section 12.32 G, the following limitations are hereby imposed upon the use of 
the subject property, as shown on the attached Zoning Map, subject to the “D” Development 
Limitations: 
 
1. Building Height. The project is permitted a maximum building height of 82 feet. Certain 

exceptions may apply for roof structures and elevator shafts, pursuant to LAMC Section 
12.21.1, and to the satisfaction of the Department of Building and Safety. 
 

2. Floor Area. The project shall be limited to a maximum floor area ratio (FAR) of 1.8:1. 
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FINDINGS 
 
General Plan/Charter Findings (Charter Sections 555, 556, and 558) 
 
1. Charter Section 555: The General Plan may be amended in its entirety, by subject 

elements or parts of subject elements, or by geographic areas, provided that the part 
or area involved has significant social, economic, or physical identity. 
 
The project site is located at 6000-6032 West San Vicente Boulevard, near the Olympia 
Medical Center and along/near multiple major arterial commercial corridors, including Fairfax 
Avenue, Olympic Boulevard, Pico Boulevard, and Wilshire Boulevard. The project proposes 
the redevelopment of an existing specialty surgical hospital and surface parking lot with a new 
larger replacement facility and surface parking lot. The project site and the immediate vicinity, 
specifically the Olympic Boulevard corridor and the six-way intersection of Olympic Boulevard, 
Fairfax Avenue, and San Vicente Boulevard have a distinct character as a local hub developed 
with several medical facilities, including the Olympia Medical Center, as well as various other 
multi-story buildings. This area holds a significant concentration of medical services and taller 
buildings relative to other neighborhoods off of the arterial roadways; the project will enable 
the expansion and enhancement of an existing medical use, and thus will further contribute 
to the character and identity of this neighborhood hub and commercial corridors. Therefore, 
the project site and immediate vicinity represent a significant social, economic, and physical 
identity, and the request to amend the General Plan is appropriate and will further that identity. 
 

2. Charter Section 556: The action is in substantial conformance with the purposes, 
intent, and provisions of the General Plan. 
 
General Plan Land Use Designation 
 
The project is located within the Wilshire Community Plan, which is one of 35 Community 
Plans which together form the land use element of the General Plan. The Community Plan 
designates the site for General Commercial land uses corresponding to the C1.5, C2, C4, 
RAS3, and RAS4 Zones. The subject property is zoned C2-1-O and is thus consistent with 
the existing land use designation. The project proposes to change the zoning of the subject 
property from C2-1-O to (T)(Q)C2-2D-O, while retaining the land use designation of General 
Commercial. This is permissible because although the Wilshire Community Plan generally 
prohibits properties with a land use designation of General Commercial to be zoned in height 
district 2, Footnote 5.1 of the Wilshire Community Plan expressly permits certain designated 
commercial properties to be zoned C2 in height district 2D; accordingly, by modifying Footnote 
5.1 to include the boundaries of the project site, the project is able to maintain its existing land 
use designation of General Commercial while changing to height district 2. Therefore, as the 
requested zone, height district, and land use designation are all permissible and within the 
parameters of the Wilshire Community Plan, the project is in substantial conformance with the 
general plan land use designation. 
 
Framework Element 
 
The Framework Element of the General Plan was adopted by the City of Los Angeles in 
December 1996 and re-adopted in August 2001 and provides guidance regarding policy 
issues for the entire City of Los Angeles, including the project site. The Framework Element 
also sets forth a Citywide comprehensive long-range growth strategy and defines Citywide 
polices regarding such issues as land use, housing, urban form, neighborhood design, open 
space, economic development, transportation, infrastructure, and public services. The project 
supports the following goals (and accompanying policies) of the Framework Element: 
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Goal 3F: Mixed-use centers that provide jobs, entertainment, culture, and serve the region. 
 
Goal 3I: A network of boulevards that balance community needs and economic objectives 

with transportation functions and complement adjacent residential neighborhoods. 
 
Goal 7A: A vibrant and economically revitalized city. 
 
Goal 7B: A City with land appropriately and sufficiently designated to sustain a robust 

commercial and industrial base. 
 
Goal 7C: A City with thriving and expanding businesses. 
 
Goal 7D: A City able to attract and maintain new land uses and businesses. 
 
Goal 7H: A distribution of economic opportunity throughout the City. 
 
The project is the redevelopment and replacement of an existing aging specialty surgical 
hospital with a larger modern facility which will serve a greater number of patients. The project 
will maintain the existing commercial use on the project site and will enable the continued and 
expanded operation of an existing and long-established medical facility to provide additional 
and enhanced services for the community. The project site is centrally located within a long-
developed and heavily urbanized neighborhood with a variety of other comparable and 
compatible developments in the vicinity. The project will situate a commercial operation on a 
major arterial roadway near the intersection of three arterial roadways; accordingly, the project 
is compatible with the surrounding community and will not detrimentally impact the integrity of 
residential neighborhoods adjoining the project site. The project is a desirable use in this area 
and on a property designated for such uses. Therefore, the project substantially conforms with 
the Framework Element of the General Plan. 
 
Land Use Element 
 
The primary and most relevant element of the General Plan is the Land Use Element, which 
imposes zoning designations and development regulations for the entire City. The project is 
located within the Wilshire Community Plan, which is one of 35 Community Plans which 
together form the land use element of the General Plan. The Community Plan designates the 
site for General Commercial land uses corresponding to the C1.5, C2, C4, RAS3, and RAS4 
Zones. The subject property is zoned C2-1-O and is thus consistent with the existing land use 
designation. The project proposes to change the zoning of the subject property from C2-1-O 
to (T)(Q)C2-2D-O, while retaining the land use designation of General Commercial. The 
subject property is not located within the boundaries of and is not subject to any other specific 
plan or community design overlay. 
 
With the exception of the requests herein, the proposed project is entirely consistent with the 
underlying zoning and land use designation; the project will comply with all other provisions 
of the zoning code. Although the project is seeking a zone change and height district change, 
the request is appropriate and is substantially consistent with the zoning regulations in the 
Community Plan. The request is entirely to enable to project to develop a moderately taller 
building and with a modest increase in building floor area; whereas the existing zoning 
regulations on the project site would permit a maximum building height of 45 feet and a 
maximum FAR of 1.5:1, the requested entitlements would permit a maximum building height 
of approximately 81 feet as proposed and a maximum FAR of 1.8:1 as proposed. This request 
is in conformance with good zoning practice because the proposed project would be 
substantially similar in size to numerous other properties and developments in the immediate 
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vicinity, including a recently-approved six-story mixed-use residential building directly west of 
the project site, the existing Olympia Medical Center facility directly northeast of the project 
site, and several other multi-story mixed-use, residential, and commercial buildings nearby. 
There are several developments near the project site that are comparable in scale and 
compatible in use, and thus the project would not be an inappropriate development in this 
location. The project would continue the existing commercial (specialty hospital) use on the 
project site and would not introduce any new or incompatible uses to the area. Additionally, 
the requested entitlements would not alter the existing General Commercial land use 
designation on the subject property, and the proposed continuation of the existing medical 
facility use is consistent with this designation. Therefore, because the project represents a 
moderate increase in intensity of an existing and long-established use and would not introduce 
any new or incompatible operations, the request substantially complies with the existing 
zoning and land use designations governing the project site. 
 
The project is further consistent with the following goals and objectives of the Wilshire 
Community Plan: 
 
Goal 2: Encourage strong and competitive commercial sectors which promote economic 

vitality and serve the needs of the Wilshire Community through well-designed, safe, and 
accessible areas, while preserving historic and cultural character. 

 
Objective 2-1: Preserve and strengthen viable commercial development and provide 

additional opportunities for new commercial development and services within existing 
commercial areas. 

 
The project will enable the moderate expansion and continued operation of an existing and 
long-established commercial use which will provide enhanced services and amenities to the 
community. The project will maintain the existing commercial use of the subject property and 
will not significantly impact the historic and cultural resources in the surrounding area. 
Therefore, the project is in substantial compliance with the Wilshire Community Plan, and thus 
is in substantial compliance with the Land Use Element of the City’s General Plan. 
 
Other Elements of the General Plan 
 
Although the Land Use Element is the most relevant element relating to the proposed project, 
the project is nonetheless in substantial compliance with the relevant portions of the other 
elements of the City’s General Plan, including the Plan for a Healthy Los Angeles, Mobility 
Element, and Infrastructure Element. The project will enable the expansion and enhancement 
of an existing medical facility which will provide valuable services for the region. The project 
will implement all required improvements along the project’s street frontages and will 
reconstruct the alley, which will improve access and mobility for the community. The project 
will not significantly alter or impede mobility, and will enhance mobility by providing enhanced 
and landscaped sidewalks and encouraging alternative modes of transportation by providing 
bicycle parking and services within an area well-serviced by transit. The project will also 
implement all required infrastructure improvements, such as utility improvements and 
connections, and will comply with all requirements of the applicable City agencies, including 
the Department of Water and Power and the Bureau of Sanitation. The project will have 
minimal impact on other elements of the General Plan, such as the Housing Element, and will 
not preclude the achievement of additional goals outlined elsewhere in the General Plan. 
Therefore, the project is substantially compliant with the various elements of the General Plan. 
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3. Charter Section 558: The proposed Amendment to the Wilshire Community Plan will be 
in conformance with public necessity, convenience, general welfare and good zoning 
practice. 
 
The project proposes a zone change and height district change from C2-1-O to (T)(Q)C2-2D-
O on the subject property. This request will enable the development of the project and is in 
conformance with public necessity, convenience, general welfare, and good zoning practice. 
 
Public Necessity 
 
The project proposes to demolish and replace the existing aging medical facility on the project 
site with a new, larger, and modernized facility with additional space and amenities. By 
enabling the development of the project, the request is in conformance with the public 
necessity. The request will enable the project to continue providing a valuable medical and 
public health service in the area, with additional space and the most up-to-date services and 
facilities. The project represents a continuation of an existing and long-established 
commercial use in the area and will enable the continued utilization of the subject property for 
such uses, in accordance with the goals and requirements the zoning and land use 
designation on the site. The implementation of best management practices such as a 
construction management plan and compliance with all regulatory measures and 
requirements of other City agencies will ensure that the project will minimize any potential 
impacts while providing for the public necessity. 
 
Convenience 
 
The request will enable the continued provision of valuable medical services in this location 
and will enhance those services by enabling the development of a modern and compliant 
facility with additional and enhanced spaces and the most up-to-date services. The project 
site is further located in proximity to the Olympia Medical Center and other medical offices in 
the area, and thus will provide additional convenience and amenities for the community by 
situating numerous medical services in one location. The location is centrally located in a 
heavily urbanized area and is well-served by transit, including multiple bus and rapid bus lines 
and a future subway station within walking distance. Therefore, the project will support and 
enhance public convenience. 
 
General Welfare 
 
As the replacement of an existing medical facility with an identical use, the project represents 
an urban infill development which will result in a moderate increase in intensity of use and 
scale. Such developments are desirable and encouraged in centrally located and heavily 
urbanized neighborhoods such as that surrounding the project site and promote sustainable 
development and good planning practice. The project has also fully analyzed all potential 
environmental impacts and the implementation of best management practices such as a 
construction management plan and compliance with all regulatory measures and 
requirements of other City agencies will ensure that the project will minimize any potential 
impacts. The project is a desirable use in an area designated for such uses and will provide a 
valuable service, and conditions have been imposed to minimize potential impacts on the 
community; therefore, the project supports the general welfare of the community. 
 
Good Zoning Practice 
 
Although the project is seeking a zone change and height district change, the request is 
appropriate and is substantially consistent with good zoning practice. The request is entirely 
to enable to project to develop a moderately taller building and with a modest increase in 
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building floor area; whereas the existing zoning regulations on the project site would permit a 
maximum building height of 45 feet and a maximum FAR of 1.5:1, the requested entitlements 
would permit a maximum building height of approximately 81 feet as proposed and a 
maximum FAR of 1.8:1 as proposed. This request is in conformance with good zoning practice 
because the proposed project would be substantially similar in size to numerous other 
properties and developments in the immediate vicinity, including a recently-approved six-story 
mixed-use residential building directly west of the project site, the existing Olympia Medical 
Center facility directly northeast of the project site, and several other multi-story mixed-use, 
residential, and commercial buildings nearby. There are several developments near the 
project site that are comparable in scale and compatible in use, and thus the project would 
not be an inappropriate development in this location. The project would continue the existing 
commercial (specialty hospital) use on the project site and would not introduce any new or 
incompatible uses to the area. Additionally, the requested entitlements would not alter the 
existing land use designation on the subject property. Therefore, because the project 
represents a moderate increase in intensity of an existing and long-established use and would 
not introduce any new or incompatible operations, the request substantially complies with 
good zoning practice. 

 
Zone Change, Height District Change, and “T” and “Q” Classification Findings 

 
4. Pursuant to Section 12.32 C of the LAMC, the zone change and height district change 

is in conformance with the public necessity, convenience, general welfare, and good 
zoning practice. 
 
The project proposes a zone change and height district change from C2-1-O to (T)(Q)C2-2D-
O on the subject property. This request will enable the development of the project and is in 
conformance with public necessity, convenience, general welfare, and good zoning practice. 
 
Public Necessity 
 
The project proposes to demolish and replace the existing aging medical facility on the project 
site with a new, larger, and modernized facility with additional space and amenities. By 
enabling the development of the project, the request is in conformance with the public 
necessity. The request will enable the project to continue providing a valuable medical and 
public health service in the area, with additional space and the most up-to-date services and 
facilities. The project represents a continuation of an existing and long-established 
commercial use in the area and will enable the continued utilization of the subject property for 
such uses, in accordance with the goals and requirements the zoning and land use 
designation on the site. The implementation of best management practices such as a 
construction management plan and compliance with all regulatory measures and 
requirements of other City agencies will ensure that the project will minimize any potential 
impacts while providing for the public necessity. 
 
Convenience 
 
The request will enable the continued provision of valuable medical services in this location 
and will enhance those services by enabling the development of a modern and compliant 
facility with additional and enhanced spaces and the most up-to-date services. The project 
site is further located in proximity to the Olympia Medical Center and other medical offices in 
the area, and thus will provide additional convenience and amenities for the community by 
situating numerous medical services in one location. The location is centrally located in a 
heavily urbanized area and is well-served by transit, including multiple bus and rapid bus lines 
and a future subway station within walking distance. Therefore, the project will support and 
enhance public convenience. 
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General Welfare 
 
As the replacement of an existing medical facility with an identical use, the project represents 
an urban infill development which will result in a moderate increase in intensity of use and 
scale. Such developments are desirable and encouraged in centrally located and heavily 
urbanized neighborhoods such as that surrounding the project site and promote sustainable 
development and good planning practice. The project has also fully analyzed all potential 
environmental impacts and the implementation of best management practices such as a 
construction management plan and compliance with all regulatory measures and 
requirements of other City agencies will ensure that the project will minimize any potential 
impacts. The project is a desirable use in an area designated for such uses and will provide a 
valuable service; therefore, the project supports the general welfare of the community. 
 
Good Zoning Practice 
 
Although the project is seeking a zone change and height district change, the request is 
appropriate and is substantially consistent with good zoning practice. The request is entirely 
to enable to project to develop a moderately taller building and with a modest increase in 
building floor area; whereas the existing zoning regulations on the project site would permit a 
maximum building height of 45 feet and a maximum FAR of 1.5:1, the requested entitlements 
would permit a maximum building height of approximately 81 feet as proposed and a 
maximum FAR of 1.8:1 as proposed. This request is in conformance with good zoning practice 
because the proposed project would be substantially similar in size to numerous other 
properties and developments in the immediate vicinity, including a recently-approved six-story 
mixed-use residential building directly west of the project site, the existing Olympia Medical 
Center facility directly northeast of the project site, and several other multi-story mixed-use, 
residential, and commercial buildings nearby. There are several developments near the 
project site that are comparable in scale and compatible in use, and thus the project would 
not be an inappropriate development in this location. The project would continue the existing 
commercial (specialty hospital) use on the project site and would not introduce any new or 
incompatible uses to the area. Additionally, the requested entitlements would not alter the 
existing land use designation on the subject property. Therefore, because the project 
represents a moderate increase in intensity of an existing and long-established use and would 
not introduce any new or incompatible operations, the request substantially complies with 
good zoning practice. 
 
Tentative “T” and Qualified “Q” Classifications 
 
The current action, as recommended, has been made contingent upon compliance with new 
“T” and “Q” conditions of approval imposed herein for the proposed project. As recommended, 
the Zone Change has been placed in temporary “T” and “Q” Classifications in order to ensure 
consistency with the amendment to the General Plan and the height district change to 2D. 
The “T” Conditions are necessary to ensure the identified dedications, improvements, and 
actions are undertaken to meet the public’s needs, convenience, and general welfare served 
by the actions required. These actions and improvements will provide the necessary 
infrastructure to serve the proposed community at this site. The “Q” Conditions limit the scale 
and scope of future development on the site and require that the applicant adhere to various 
development, design, and operational considerations; these are all necessary to protect the 
best interests of the community and to assure a development more compatible with 
surrounding properties and the overall pattern of development in the community, to secure an 
appropriate development in harmony with the General Plan, and to prevent or mitigate the 
potential adverse environmental effects of the subject recommended action. Therefore, the 
imposition of the included “T” and “Q” Conditions herein are in conformance with the public 
necessity, convenience, general welfare, and good zoning practice. 
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Development “D” Limitations 
 
The Project Site is located within a commercial corridor with properties which are generally 
designated General Commercial and limited to Height District 1 and a corresponding FAR of 
1.5:1. As limited by the Wilshire Community Plan, commercial properties with a land use 
designation of General Commercial may only be zoned for Height District 1, except as 
otherwise permitted by Footnote 5.1, which specifies that certain designated commercial 
properties may have a land use designation of General Commercial and be zoned for Height 
District 2, subject to “D” Development Limitations permitting a maximum FAR of 4:1. The 
proposed change from Height District 1 to 2 would be consistent with Footnote 5.1 and would 
enable the expansion of the existing medical facility while remaining consistent with the 
existing land use designation. The adoption of the “D” Development Limitations would further 
limit the maximum FAR on the project site to 1.8:1, as proposed. Additionally, the proposed 
1.8:1 FAR would be consistent with (less than) the maximum 3:1 FAR that is permitted for the 
multi-family properties in the vicinity of the project site, as well as the FAR of other multi-story 
commercial and residential buildings in the immediate vicinity, including the five-story Plaza 
Medical Office building and Vinz on Fairfax apartment building. The project is further similar 
in scale (and is in fact smaller and less intensive) with the nine-story Olympia Medical Center 
building. Accordingly, the project is consistent with the heights of multiple existing and recently 
approved buildings in the immediate vicinity, and the proposed FAR is well within the range 
of that permitted in the surrounding area. The recommended FAR would provide for public 
benefit and would be consistent with the overarching goals of the General Plan. As 
recommended, the “D” Development Limitations on the project site would limit the project to 
a maximum FAR of 1.8:1 and a maximum height of 82 feet, ensuring that the project would 
maintain compatibility with the surrounding area and any future development. Therefore, the 
“D” Development Limitation would secure an appropriate development in harmony with the 
goals of the General Plan. 

 
Environmental Findings  
 
5. Environmental Finding. On March 4, 2021, a Negative Declaration (ENV-2020-252-ND) was 

prepared and published for the proposed project. On the basis of the whole of the record 
before the lead agency including any comments received, the lead agency finds that there is 
no substantial evidence that the proposed project will have a significant effect on the 
environment. The attached Negative Declaration reflects the lead agency’s independent 
judgment and analysis. The records upon which this decision is based are with the 
Department of City Planning in Room 763, 200 North Spring Street. 
 

6. Flood Insurance.  The National Flood Insurance Program rate maps, which are a part of the 
Flood Hazard Management Specific Plan adopted by the City Council by Ordinance No. 
172,081, have been reviewed and it has been determined that this project is located in Zone 
X, areas outside of a flood zone.
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PUBLIC HEARING AND COMMUNICATIONS 
 
A virtual (online) public hearing was conducted on Tuesday, April 6, 2021, at approximately 1:00 
p.m. via Zoom teleconference.  
 

1. Attendees  
 
The hearing was attended by approximately 35 people, including the applicant’s team 
(representative, architect, and environmental consultants), and numerous members of the 
public. No representatives from Council District 10 were present. 
 

2. Testimony  
 
a. Mr. Justin Mahramas, the applicant’s representative, presented the proposed project. 

Mr. Mahramas showed the proposed project renderings and floor plans and described 
the project’s significant features. Mr. Mahramas also described the community 
outreach process and some of the revisions and features incorporated as a result of 
discussions with the community. 
 

b. The Hearing Officer then opened up the meeting to public commenters. The following 
speakers provided comments regarding the proposed project: 

 
- A local pastor in the community commented that the project is a missed opportunity 

because it is not incorporating local hire and prevailing wages. 
- A neighboring property owner voiced opposition to the project and expressed 

numerous concerns, including regarding improper notification and presentation of 
the hearing, demolition/construction impacts, parking impacts, noise impacts, air 
quality impacts, historic resource impacts, among other concerns. 

- A community member voiced opposition to the project because it appears to be 
one-sided in benefits, e.g. only benefiting the developer without providing benefits 
to the community. 

- An organizer with CREEDLA claimed that the environmental analysis and 
published Negative Declaration is inadequate and does not properly analyze 
impacts associated with the project. 

- A local resident voiced support for the project, noting that medical facilities are 
beneficial and valuable, especially given the current pandemic. 

- Another organizer with CREEDLA stated that the Negative Declaration is 
inadequate and that a full Environmental Impact Report is necessary. The speaker 
claimed that the analysis does not properly account for emissions from backup 
generators, and that there will be significant ongoing noise impacts from 
mechanical equipment. 

- A neighboring resident expressed opposition to various design aspects of the 
project, including the request for additional floor area ratio and height without 
mitigating the increased building height, the lack of undergrounding parking, the 
siting of mechanical equipment along the project’s street frontage/corner, and lack 
of setbacks. The speaker also stated that the project does not appear to provide 
any community benefit. 

- A neighbor expressed opposition to the project, stating that the project site is in a 
historic district and the proposed design does not fit in to the context of the 
surrounding neighborhood. 

- A neighbor expressed opposition to the project and voiced specific environmental 
concerns including noise, dust, construction, impact on residents working from 
home in the pandemic, and increased demand on street parking. The speaker also 
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stated that the project’s size and scale is too large for the location and belongs in 
another location such as on Wilshire Boulevard. 

- Another organizer with CREEDLA stated that the environmental analysis prepared 
is inadequate and a full Environmental Impact report is needed. The speaker also 
stated that it is unlikely that a project of this size and scale would have no mitigation 
measures. 

- A caller stated that the environmental analysis is inadequate and that it is unlikely 
that the project would not need mitigation measures. 

- A neighbor voiced concerns about the project’s proposed traffic impacts, and 
specifically that traffic would enter and exit from the alley and impact existing traffic 
utilizing the alley. 

 
c. The Hearing Officer asked the applicant’s team if they would like to address any of the 

comments received. In response to the concerns raised by the community, Mr. 
Mahramas stated that the applicant feels strongly about local hire. Mr. Mahramas 
further stated that the published Negative Declaration does adequately analyze all 
environmental impacts, and that the applicant’s environmental consultants are 
preparing a formal response to comments received on the Negative Declaration which 
will address all concerns raised. Mr. Mahramas further stated that an air quality study, 
noise and vibration study, and historic resource assessment have been prepared as a 
part of the Negative Declaration; these concluded that the project would not have a 
significant impact on air quality, noise, nearby structures through vibration, or historic 
resources, and that the project site does not have any historic resources and is not 
located within a historic district. 
 

d. When asked by the Hearing Officer, Mr. Mahramas clarified that the traffic pattern 
involving the alley was proposed as a result of community outreach meetings and to 
minimize traffic impacts on San Vicente Boulevard, and that LADOT has reviewed and 
approved the proposed circulation. Mr. Mahramas also clarified that the alley would 
be entirely repaved as a part of the project, thereby providing value and a benefit to 
the community; however, as some impacts would be unavoidable as a result, the 
applicant would work with the community to minimize impacts through the 
development and implementation of a construction management plan at that time. Mr. 
Mahramas also stated that the applicant will implement valet parking throughout the 
entire development process as well as afterwards during operation, which will further 
minimize impacts on parking. 
 

e. Having no additional questions, the Hearing Officer ended the public hearing. 
 
Additional Communications 
 
Planning has received 10 emails/letters from various members of the public in support of the 
project. Planning has received extensive communications from various residents and property 
owners in the area as well as community organizations voicing opposition to the project, for many 
different reasons (all of which are discussed above in the Issues and Considerations section of 
the staff report); as of the time of finalization of this staff report, Planning has received 
correspondence in opposition from 10 members of the public/community organizations. The 
majority of correspondence in opposition comes from one neighboring property owner, who has 
submitted over 25 emails detailing various points of opposition. 
 
Response to Comments 
 
The comments made at the public hearing and otherwise received have been addressed in the 
Issues and Considerations section of the staff report. 
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GENERAL INFORMATION

PROJECT NAME: DOCS SURGICAL HOSPITAL

PROJECT ADDRESS: 6000 - 6032 SAN VICENTE BLVD.
LOS ANGELES, CA 90036

OWNER: DOCS SURGICAL HOSPITAL
6000 SAN VICENTE BLVD.
LOS ANGELES, CA 90036
323-942-1918

PROJECT DESCRIPTION: GENERAL PLAN AMENDMENT AND HEIGHT DISTRICT 
CHANGE TO PERMIT THE DEVELOPMENT OF A 5-
STORY SURGICAL HOSPITAL WITH 40 ON-SITE 
PARKING SPACES

NUMBER OF STORIES: 5, PLUS ROOFTOP TERRACE

LEGAL DESCRIPTION: LOTS 58, 59, 60, 61 AND 62 OF TRACT NO. 9721, IN THE 
CITY OF LOS ANGELES, COUNTY OF LOS ANGELES, 
STATE OF CALIFORNIA, AS PER MAP RECORDED IN 
BOOK 170 PAGES 42 AND 43 OF MAPS, IN THE OFFICE 
OF THE COUNTY RECORDER OF SAID COUNTY.

JURISDICTIONAL
COMMUNITY PLAN AREA: WILSHIRE
AREA PLANNING COMMISSION: CENTRAL
NEIGHBORHOOD COUNCIL: P.I.C.O.
COUNCIL DISTRICT: CD 10
CENSUS TRACT NUMBER: 2169.00
LADBS DISTRICT OFFICE: LOS ANGELES METRO

PLANNING AND ZONING (CURRENT)
ZONING: C2-1-O
ZONING INFORMATION (ZI): ZI-2452 TRANSIT PRIORITY AREA

IN THE CITY OF LOS ANGELES (ZI-949)
GENERAL PLAN LAND USE: GENERAL COMMERCIAL
GENERAL PLAN FOOTNOTE(S): YES
HILLSIDE AREA (ZONING CODE): NO
HEIGHT DISTRICT: HD-1

PLANNING AND ZONING (PROPOSED)
ZONING: C2-2D-O
GENERAL PLAN LAND USE: GENERAL COMMERCIAL
HEIGHT DISTRICT: HD-2

SETBACKS
PROPOSED WEST SIDE YARD: 5'
PROPOSED EAST SIDE YARD: 132' (TO BUILDING), 5' (TO PARKING)
PROPOSED REAR YARD (SOUTH): 0'
PROPOSED FRONT YARD (NORTH): 5'

LOT COVERAGE
LOT AREA: 26,826 SF
BUILDING COVERAGE: 12,412 SF (46% OF LOT AREA)
UNCOVERED PARKING  / OPEN SPACE: 11,861 SF (44% OF LOT AREA)
LANDSCAPING AREA: 2,700 SF (10% OF LOT AREA)

HEIGHT
PROPOSED HEIGHT: 81.5' (TOP OF PARAPET)
ARCHITECTURAL FEATURES: 85'
TOP OF ROOF DECK: 87'

BUILDING AREAS
1ST FLOOR: 3,076 SF
2ND FLOOR: 10,406 SF
3RD FLOOR: 11,515 SF
4TH FLOOR: 11,515 SF
5TH FLOOR: 11,515 SF
TOTAL: 48,027 SF

COVERED PARKING AREA: 8,400 SF
2ND FLOOR PATIO DECK: 1,935 SF
ROOF DECK: 3,612 SF

PARKING & BICYCLE SPACES PROVIDED
COVERED PARKING SPACES: 17
UNCOVERED PARKING SPACES: 23
TOTAL PARKING PROVIDED: 40

BICYCLE SPACES: 5 SHORT-TERM
5 LONG-TERM

LOT AREAS (SF)APN ZONE
58 6,032 5086013014 C2-1-0
59 4,930 5086013015 C2-1-0
60 4,922 5086013016 C2-1-0
61 4,911 5086013017 C2-1-0
62 6,031 5086013017 C2-1-0
TOTAL AREA: 26,826 SF  (0.61584 AC)

PROJECT DATA
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Negative Declaration 

DOCS Surgical Hospital Project 

Case Number: ENV-2020-252-ND 
CPC-2020-251-GPA-ZC-HD 

 
 

Project Location: 6000-6032 West San Vicente Boulevard, Los Angeles, CA, 90036 

Community Plan Area: Wilshire 

Council District: 10 – Ridley-Thomas 

Project Description: The Project Site is located on the south side of West San Vicente Boulevard, between 
South Ogden Drive and South Orange Grove Avenue, in the Wilshire Community Plan Area of the City of Los 
Angeles. The Project Site is zoned C2-1-O with a land use designation of General Commercial. The Project 
Site is currently developed with an existing orthopedic and spinal medical hospital and surface parking lot. The 
Project proposes the demolition of all existing improvements on the property and the development of a five-
story, 48,027 square-foot hospital specializing in orthopedic and spinal-related surgical procedures and 
treatment. The Project will include 17 patient beds and a series of additional facilities and services to enhance 
employee, patient, and visitor experiences, including in-house administrative offices and x-ray/MRI services, a 
pharmacy, dining services, four operating rooms, post-operation recovery rooms, and a roof deck garden. The 
Project also proposes to include a community-serving retail space on the first floor that will be open to the 
general public. There will be 40 vehicle parking spaces on-grade and 10 bicycle parking spaces. The Applicant 
requests the following discretionary actions pursuant to the Los Angeles Municipal Code (LAMC):  

1) City-initiated General Plan Amendment to modify footnote 5.1 to include the boundaries and development 
standards of the Project, pursuant to LAMC §11.5.6. 

2) Height District change from C2-1-O to C2-2D-O, pursuant to LAMC §12.32.F.  

PREPARED FOR: 
The City of Los Angeles  

Department of City Planning 
 

PREPARED BY: 
CAJA Environmental Services, LLC 

15350 Sherman Way, Suite 315, Van Nuys, CA 91406 
 

APPLICANT: 
6000 SV Holdings, LLC 

6000 W. San Vicente Boulevard, Los Angeles, CA 90036 



DOCS Surgical Hospital Project 1 City of Los Angeles 
Negative Declaration  February 2021 

Table Of Contents 
 

Section Page 
1 Introduction .................................................................................................................... 1-1 
2 Executive Summary ....................................................................................................... 2-1 
3 Project Description ......................................................................................................... 3-1 
4 Evaluation of Environmental Impacts ............................................................................ 4-1 
 
Figures Page 
3-1 Regional Map ................................................................................................................. 3-2 
3-2 Aerial Map ...................................................................................................................... 3-3 
3-3 Site Plan ........................................................................................................................ 3-8 
 
Appendices 
A Plans, MESA Design Architects, February 8, 2021 
B Air Quality and GHG Technical Modeling, NTEC, November 2020 
C Tree Report, The Tree Resource, June 17, 2020 
D-1 Historic Memorandum, Jenna Snow, November 9, 2020 
D-2 Archaeological Resources Response, South Central Coastal Information Center, 

September 17, 2020 
E Energy and Fuel Calculations, CAJA Environmental Services, December 2020 
F-1 Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019 
F-2 Paleontological Resources Response, Natural History Museum of Los Angeles County, 

May 18, 2020 
G Phase I Environmental Site Assessment, Partner, July 24, 2018 
I-1 Police Response, Los Angeles Police Department, May 27, 2020 
I-2 Schools Response, Los Angeles Unified School District, July 24, 2020 
I-3 Parks Response, Los Angeles Department of Recreation and Parks, May 28, 2020 
I-4 Library Response, Los Angeles Public Library, May 12, 2020 
J-1 Transportation Assessment, Gibson Transportation Consulting, November 2020 
J-1 LADOT Approval Letter, December 16, 2021 
K Sacred Lands Files Search, Native American Heritage Commission, February 28, 2020 
L-1  Wastewater Response, Los Angeles Bureau of Sanitation, May 11, 2020 
L-2 Water Response, Los Angeles Department of Water and Power, May 29, 2020 



DOCS Surgical Hospital Project 1-1 City of Los Angeles 
Negative Declaration February 2021 

Section 1 
Introduction 
An application for the proposed DOCS Surgical Hospital Project (Project) has been submitted to 
the City of Los Angeles (City) Department of City Planning for discretionary review. The 
Department of City Planning, as Lead Agency, has determined that the Project is subject to the 
California Environmental Quality Act (CEQA), and the preparation of an Initial Study is required. 

This Initial Study/Negative Declaration (IS/ND) evaluates potential environmental effects 
resulting from construction, implementation, and operation of the Project. This Initial Study has 
been prepared in accordance with CEQA (Public Resources Code §21000 et seq.), the State 
CEQA Guidelines (Title 14, California Code of Regulations, §15000 et seq.), and the City of Los 
Angeles CEQA Guidelines (1981, amended 2006). Based on the analysis provided within this 
IS/ND, the City has concluded that the Project will not result in significant impacts on the 
environment with the incorporation of mitigation measures identified herein. This IS/ND is 
intended as an informational document, and is ultimately required to be adopted by the decision 
maker prior to project approval by the City. 

1.1 Purpose of an Initial Study 
CEQA was enacted in 1970 with several basic purposes: (1) to inform governmental decision 
makers and the public about the potential significant environmental effects of proposed projects; 
(2) to identify ways that environmental damage can be avoided or significantly reduced; (3) to 
prevent significant, avoidable damage to the environment by requiring changes in projects 
through the use of feasible alternatives or mitigation measures; and (4) to disclose to the public 
the reasons behind a project’s approval even if significant environmental effects are anticipated. 

An Initial Study is a preliminary analysis conducted by the Lead Agency, in consultation with 
other agencies (responsible or trustee agencies, as applicable), to determine whether there is 
substantial evidence that a project may have a significant effect on the environment. If the Initial 
Study concludes that the Project, with mitigation, may have a significant effect on the 
environment, an Environmental Impact Report (EIR) should be prepared; otherwise the Lead 
Agency may adopt a Negative Declaration (ND) or a Mitigated Negative Declaration (MND). 

This Initial Study has been prepared in accordance with CEQA (Public Resources Code §21000 
et seq.) and the State CEQA Guidelines (Title 14, California Code of Regulations, §15000 et 
seq.). 

1.2 Organization of the Initial Study 
This Initial Study is organized into four sections as follows: 

Section 1. Introduction: This Section provides introductory information such as the Project title, 
the Project Applicant, and identifies the Lead Agency for the Project. 
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Section 2. Executive Summary: This Section provides project information, identifies key areas of 
environmental concern, and includes a determination whether the Project may have a significant 
effect on the environment. 

Section 3. Project Description: This Section provides a description of the environmental setting 
and the Project, including project characteristics, related project information, and a list of 
requested discretionary actions. 

Section 4. Evaluation of Environmental Impacts: This Section contains the completed CEQA 
Initial Study Checklist and discussion of the environmental factors that would be potentially 
affected by the Project. 

1.3 CEQA Process  
In compliance with the State CEQA Guidelines, the City, as the Lead Agency for the Project, will 
provide opportunities for the public to participate in the environmental review process. As 
described below, throughout the CEQA process, an effort will be made to inform, contact, and 
solicit input on the Project from various government agencies and the general public, including 
stakeholders and other interested parties. 

At the onset of the environmental review process, the City has prepared an IS/ND to identify the 
preliminary environmental impacts of the project. The Initial Study for the Project determined 
that the proposed Project would not have significant environmental impacts with the 
incorporation of mitigation measures identified herein. If this IS/ND and the Project are approved 
by the City, then within five days of the action, the City will file a Notice of Determination with the 
County Clerk. The Notice of Determination is posted by the County Clerk within 24 hours of 
receipt. This begins a 30-day statute of limitations on legal challenges to the approval under 
CEQA. The ability to challenge the approval in court may be limited to those persons who 
objected to the approval of the project, and to issues that were presented to the Lead Agency by 
any person, either orally or in writing, during the public comment period. 
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Section 2  
Executive Summary 
Project Title:   DOCS Surgical Hospital Project  

Case Number:  ENV-2020-252-ND 

Related Case:  CPC-2020-251-GPA-ZC-HD 

Project Location: 6000-6032 West San Vicente Boulevard, Los Angeles, CA, 90036 
(Project Site) 

Community Plan:  Wilshire 

Council District: 10 – Ridley-Thomas 

Applicant: 6000 SV Holdings, LLC 
6000 W. San Vicente Boulevard, Los Angeles, CA 90036 

Lead Agency:  City of Los Angeles Department of City Planning  
200 N. Spring Street, Room 763, Los Angeles, CA 90012 

Staff Contact: More Song, Planning Assistant 
(213) 978-1319 
more.song@lacity.org 

Prepared By:  CAJA Environmental Services, LLC 
15350 Sherman Way, Suite 315, Van Nuys, CA 91406 
Seth Wulkan, Project Manager 
310-469-6700 and Seth@ceqa-nepa.com 

Project Description 

The Project includes the development of a five-story, 48,027 square-foot hospital specializing in 
orthopedic and spinal-related surgical procedures and treatment. The Project will include 17 
patient beds and a series of additional facilities and services to enhance employee, patient, and 
visitor experiences, including in-house administrative offices and x-ray/MRI services, a 
pharmacy, dining services, four operating rooms, post-operation recovery rooms, and a roof 
deck garden. The Project also proposes to include a community-serving retail space on the first 
floor that will be open to the general public. There will be 40 vehicle parking spaces on-grade 
and 10 bicycle parking spaces. 

(For additional detail, see “Section 3. Project Description”). 
____________________________________________________________________________ 

Environmental Setting 
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The Project Site is located on the south side of West San Vicente Boulevard, between South 
Ogden Drive and South Orange Grove Avenue, in the Wilshire Community Plan Area of the 
City. The Project Site is zoned C2-1-O with a land use designation of General Commercial 
under the Wilshire Community Plan.  

The Project Site includes an existing orthopedic and spinal medical hospital and a surface 
parking lot, all of which would be demolished through the development of the proposed Project.  

 (For additional detail, see “Section 3. Project Description”). 
____________________________________________________________________________ 

Other Public Agencies Whose Approval Is Required  
(e.g. permits, financing approval, or participation agreement)  

None. 
___________________________________________________________________________ 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 

The environmental factors checked below would be potentially affected by this project, involving 
at least one impact that is a “Potentially Significant Impact” as indicated by the checklist on the 
following pages. 

  Aesthetics   Greenhouse Gas Emissions   Public Services 

  Agriculture and Forestry Resources   Hazards & Hazardous Materials   Recreation 
  Air Quality  Hydrology / Water Quality   Transportation 
  Biological Resources   Land Use / Planning   Tribal Cultural Resources 
  Cultural Resources   Mineral Resources   Utilities / Service Systems 
  Energy   Noise   Wildfire 
  Geology / Soils   Population / Housing   Mandatory Findings of Significance 

DETERMINATION (to be completed by Lead Agency) 

On the basis of this initial evaluation: 

I find that the proposed project COULD NOT have a significant effect on the environment, and a NEGATIVE 
DECLARATION will be prepared. 

 I find that although the proposed project could have a significant effect on the environment, there will not be a 
significant effect in this case because revisions on the project have been made by or agreed to by the project 
proponent.  A MITIGATED NEGATIVE DECLARATION will be prepared.  

  I find the proposed project MAY have a significant effect on the environment, and an ENVIRONMENTAL IMPACT 
REPORT is required. 

  I find the proposed project MAY have a “potentially significant impact” or “potentially significant unless mitigated” 
impact on the environment, but at least one effect 1) has been adequately analyzed in an earlier document pursuant 
to applicable legal standards, and 2) has been addressed by mitigation measures based on earlier analysis as 
described on attached sheets. An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the 
effects that remain to be addressed. 

  I find that although the proposed project could have a significant effect on the environment, because all potentially 
significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE DECLARATION pursuant to 
applicable standards, and (b) have been avoided or mitigated pursuant to that earlier EIR or NEGATIVE 
DECLARATION, including revisions or mitigation measures that are imposed upon the proposed project, nothing 
further is required.

PRINTED NAME 

SIGNATURE 

TITLE 

TELEPHONE NUMBER 

HEATHER BLEEMERS SENIOR CITY PLANNER

(213) 978-1322
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EVALUATION OF ENVIRONMENTAL IMPACTS: 
 
1) A brief explanation is required for all answers except "No Impact" answers that are adequately 

supported by the information sources a lead agency cites in the parentheses following each question.  
A "No Impact" answer is adequately supported if the referenced information sources show that the 
impact simply does not apply to projects like the one involved (e.g., the project falls outside a fault 
rupture zone). A "No Impact" answer should be explained where it is based on project-specific factors 
as well as general standards (e.g., the project will not expose sensitive receptors to pollutants, based 
on a project-specific screening analysis). 

2) All answers must take account of the whole action involved, including off-site as well as on-site, 
cumulative as well as project-level, indirect as well as direct, and construction as well as operational 
impacts. 

3) Once the lead agency has determined that a particular physical impact may occur, then the checklist 
answers must indicate whether the impact is potentially significant, less that significant with 
mitigation, or less than significant.  "Potentially Significant Impact" is appropriate if there is substantial 
evidence that an effect may be significant.  If there are one or more "Potentially Significant Impact" 
entries when the determination is made, an EIR is required. 

4) "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies where the 
incorporation of a mitigation measure has reduced an effect from "Potentially Significant Impact" to 
"Less Than Significant Impact."  The lead agency must describe the mitigation measures, and briefly 
explain how they reduce the effect to a less than significant level (mitigation measures from "Earlier 
Analysis," as described in (5) below, may be cross referenced). 

5) Earlier analysis must be used where, pursuant to the tiering, program EIR, or other CEQA process, 
an effect has been adequately analyzed in an earlier EIR, or negative declaration.  Section 15063 
(c)(3)(D).  In this case, a brief discussion should identify the following: 

a) Earlier Analysis Used.  Identify and state where they are available for review.   

b) Impacts Adequately Addressed. Identify which effects from the above checklist were 
within the scope of and adequately analyzed in an earlier document pursuant to 
applicable legal standards, and state whether such effects were addressed by mitigation 
measures based on the earlier analysis. 

c) Mitigation Measures. For effects that are "Less Than Significant With Mitigation Measures 
Incorporated," describe the mitigation measures which were incorporated or refined from 
the earlier document and the extent to which they address site-specific conditions for the 
project. 

6) Lead agencies are encouraged to incorporate into the checklist references to information sources for 
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or 
outside document should, where appropriate, include a reference to the page or pages where the 
statement is substantiated   

7) Supporting Information Sources: A sources list should be attached, and other sources used or 
individuals contacted should be cited in the discussion. 

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead 
agencies should normally address the questions from this checklist that are relevant to a project’s 
environmental effects in whichever format is selected. 

9) The explanation of each issue should identify: 

a) The significance criteria or threshold, if any, used to evaluate each question; and 

b) The mitigation measure identified, if any, to reduce the impact to less than significance.  
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Section 3 
Project Description 
This section is based on the following item included as Appendix A to this ND: 

A Plans, MESA Design Architects, February 8, 2021 

3.1 Environmental Setting 

3.1.1 Project Location 

The Project Site is generally bounded by West San Vicente Boulevard to the north, an alley to 
the south, South Ogden Drive to the east, and South Orange Grove Avenue to the west, in the 
Mid-Wilshire/Miracle Mile neighborhood of the Wilshire Community Plan Area of the City of Los 
Angeles (City), in the County of Los Angeles (County).  

The Project Site is approximately 3,600 feet southeast of the boundary of the City of Beverly 
Hills at the intersection of San Vicente Boulevard and Wilshire Boulevard. The Site is 5.5 miles 
west of Downtown Los Angeles and approximately 8.5 miles east of the Pacific Ocean.  

See Figure 3-1, Regional Map, for the location of the Project within the context of the City. 

See Figure 3-2, Aerial Map, for an aerial view of the Project Site and the immediate 
surrounding area. 

3.1.2 Surrounding Land Uses 

The Project Site’s vicinity is urbanized with a mixture of housing, commercial, and medical uses. 
The Project Site surrounding uses are as follows: 

North: San Vicente Boulevard, and restaurant and retail buildings. This area is zoned C2-1-O. 

South: an alley, and two-story multi-family residential buildings (1033 Ogden Drive and 1008 
Orange Grove Avenue). This area is zoned R3-1-O. 

East: Ogden Drive, and a two-story multi-family residential building (1022 Ogden Drive). This 
area is zoned R3-1-O. 

West: Orange Grove Drive, and a 1-story restaurant (6052 Olympic Boulevard). This area is 
zoned C2-1-O. 

The Olympia Medical Center (5900 Olympic) is located 300 feet east of the Project Site. 
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Figure 3-2
Aerial Map
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3.1.3 Regional and Local Access 

Regional access is provided by: 

• Santa Monica Freeway (I-10) 1.5 miles south of the Project Site.  

Local access is provided by: 

• San Vicente Boulevard (Boulevard II in the Mobility Plan 2035) 

• Ogden Drive (Local Street – Standard) 

• Orange Grove Avenue (Local Street - Standard) 

• Olympic Boulevard (Boulevard II) 

• Fairfax Avenue (Avenue III south of San Vicente Boulevard and Avenue II north of San 
Vicente Boulevard) 

3.1.4 Bicycle Facilities 

8th Street, 1,250 feet north of the Project Site, is a bicycle-friendly street according to the Los 
Angeles Department of Transportation (LADOT) Bike Program.1 

3.1.5 Pedestrian Facilities 

There are adequate sidewalks along the Project Site’s boundaries on San Vicente Boulevard, 
Ogden Drive, and Orange Grove Avenue. There is no sidewalk along the alley  

Crosswalks are provided at the nearest signalized intersection (San Vicente Boulevard / Orange 
Grove Drive / Olympic Boulevard, west of the Project Site). 

3.1.6 Public Transit 

Los Angeles County Metropolitan Transportation Authority (Metro) provides the following 
services: 

• Metro Line 28 and Rapid 728, running east-west on Olympic Boulevard, at the intersection 
of Olympic Boulevard and Fairfax Avenue, 350 feet west of the Project Site. 

• Metro Line 217 and Rapid 780, running north-south on Fairfax Avenue, at the intersection of 
Olympic Boulevard and Fairfax Avenue, 350 feet west of the Project Site. 

• Metro Lines 30 and 330, running east-west on San Vicente Boulevard, at the intersection of 
San Vicente Boulevard and Fairfax Avenue, 425 feet northwest of the Project Site. 

 
1  According to LADOT’s Bike Program, Bicycle Friendly Streets (BFS) facilities parallel major corridors and provide a calmer, 

safer alternative for bicyclists of all ages and skill levels. BFS are multi-modal streets, which means that they accommodate all 
neighborhood users from cars, to bikes, to pedestrians. https://ladotbikeblog.wordpress.com/bfs/ 
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The Metro D Line (Purple)2 extension will have a station at Wilshire Boulevard and Fairfax 
Avenue, 2,100 feet north of the Project Site. The extension is expected to begin operations in 
2023.3 

3.1.7 Planning and Zoning 

The Project Site’s Accessor’s Parcel Numbers (APNs), zoning, land use designation, and lot 
size is listed on Table 3-1, Project Site. The Site is zoned C2-1-O (Commercial, Height District 
1, Oil-Drilling). The Site is also subject to the following zoning information (ZI):  

• ZI-2452 Transit Priority Area in the City of Los Angeles 

Table 3-1 
Project Site 

Address APN Zone General Plan Land Use Size (sf) 
6032 W. San Vicente Blvd. 5086-013-014 

C2-1-O General Commercial 

6,012.4 
6018, 6020, 6022 W. San Vicente Blvd. 5086-013-015 4,924.6 

6014 W. San Vicente Blvd. 5086-013-016 4,918.0 
6008 W. San Vicente Blvd. 

5086-013-017 
4,911.4 

6000 W. San Vicente Blvd. 6,001.3 
Source: Zone Information & Map Access System (ZIMAS): http://zimas.lacity.org, February 2021. 
 
The Site is located within a Methane Zone. 

3.1.8 Existing Conditions 

The lot area is 26,826 square feet (0.616 acres).4 The Project Site is currently developed with 
an existing medical hospital focusing on spine-related treatment. Vehicle access is provided by 
one curb cut driveway on San Vicente Boulevard, just east of the intersection with South 
Orange Grove Avenue. Additional access is provided by the alley to the south of the Project 
Site. A loading area and trash area is located on the southeast corner of the Project Site 
accessed from the alley.  

There are currently two existing structures on the eastern half of the Project Site that provide 
medical services while the western half of the Project Site is a surface parking lot with 
approximately 43 spaces. The first structure is approximately 8,765 square feet and is a one-
story building, approximately 16 feet in height (Building 1). The second structure is 
approximately 12,160 square feet with the front portion being two-stories and the rear portion 
being three-stories with a maximum height of 44 feet (Building 2). The two buildings are 
connected by a passageway at the first floor. The total overall floor area of the current structures 
is approximately 20,925 square feet. All buildings would be demolished.  

The Project Site contains 4 street trees (1 on Ogden Drive, 3 on San Vicente Boulevard), which 
will be retained and protected in place, and 19 onsite trees, some of which may be impacted by 
 
2  In January 2020, Metro renamed its rail line, and currently has a transitional naming system using both the letter and the color:  

https://thesource.metro.net/2020/01/08/get-to-know-your-line-letters/. 
3 Metro Purple Line extension: https://www.metro.net/projects/purple-section1/, accessed April 8, 2020. 
4  Plans, MESA Design Architects, February 8, 2021. 
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the new construction and removed.5 None of the trees are protected species, which are limited 
to the City’s Tree Preservation Ordinance, which protects certain trees (including Valley Oak 
and California Live Oak, Southern California Black Walnut, Western Sycamore, and California 
Bay).6 Any on-site tree removal will comply with the City’s Tree Replacement Program, and any 
removal and replacement of street trees in the public right-of-way will be to the satisfaction of 
the Urban Forestry Division, Bureau of Street Services. 

3.2 Project Description 

3.2.1 Project Overview 

The Project includes the development of a five-story 48,027 square-foot hospital specializing in 
orthopedic and spinal-related surgical procedures and treatment. The Project will include 17 
patient beds and a series of additional facilities and services to enhance employee, patient, and 
visitor experiences, including in-house administrative offices and x-ray/MRI services, a 
pharmacy, dining services, four operating rooms, post-operation recovery rooms, and a roof 
deck garden. The Project also proposes to include a community-serving retail space on the first 
floor that will be open to the general public. There will be 40 vehicle parking spaces on-grade 
and 10 bicycle parking spaces. 

The Project will be primarily built at grade, with a small approximately 1,439 square-foot 
basement area containing storage and electrical rooms. 

The building will be organized as shown in Table 3-2, Building Summary. 

Table 3-2 
Building Summary 

Level Use Floor Area (sf) 

1 Parking (40 spaces) 
Retail Space and Pharmacy, Lobby, Office 

- 
3,076 

2 
Patio Deck 

Offices, MRI / CT / X-ray rooms, Outpatient, Kitchen 
- 

10,406 
3 Administration 11,515 
4 Operating Rooms, Recovery Room 11,515 
5 Patient Rooms, Nurse Stations 11,515 

Roof Roof Deck - 
Total 48,027 

Plans, MESA Design Architects, February 8, 2021. 

 
Senate Bill 1953 preempts local jurisdictions from the enforcement of all building standards 
published in the Title 24, California Building Standards Code relating to the regulation of hospital 
buildings. As codified in the California Health and Safety Code, local building jurisdiction plan 
review and construction inspection of hospital buildings is preempted in favor of the Office of 
Statewide Health and Development’s (OSHPD) authorization to review and inspect these 
facilities. OSHPD is designated as the enforcing agency for the hospital building, including the 
 
5  Tree Report, The Tree Resource, June 17, 2020. 
6 City of Los Angeles, Ordinance No. 177404: http://cityplanning.lacity.org/Code_Studies/Other/ProtectedTreeOrd.pdf. 
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plan check and inspection of the design and details of the architectural, structural, mechanical, 
plumbing, electrical, and fire and panic safety systems, and the observation of construction.7  
The City has the principal responsibility of conducting the environmental review and issuing 
entitlements for the Project. 

The Project seeks a General Plan Amendment and a Height District Change from Height District 
1 to Height District 2. The Height District Change request is necessary as the Project proposes 
a maximum building height of 81.5 feet to the top of the parapet, whereas the existing height 
district would otherwise permit a maximum building height of 45 feet. The Project also requires a 
General Plan Amendment for modification of an existing footnote in the General Plan Land Use 
Map, Wilshire Community Plan (Footnote 5.1) to include the subject property within a group of 
other similarly-zoned properties which are permitted a Height District of 2 rather than the 
otherwise required Height District 1. The new proposed zoning would also include the D 
Development Limitation included in Footnote 5.1 of the Wilshire Community Plan. 

The changes to the Project Site’s zoning are shown in Table 3.3, Planning and Zoning. 
Table 3-3 

Planning and Zoning 
Existing Proposed 

Zoning C2-1-O C2-2D-O 
General Plan Land Use General Commercial General Commercial 

Height District 1 2 
Plans, MESA Design Architects, February 8, 2021. 

3.2.2 Design and Architecture 

See Appendix A of this IS/ND for floor plans, elevations, sections, and renderings. See 
Figure 3-3 for the site plan. The Project has been designed as an integrated single structure 
with articulation and variation consistent with applicable City design guidance. Additionally, the 
Project will include an aesthetically interesting design with bands of spandrel glass windows and 
stone columns punctuating the facades. Surrounding the new structure will be approximately 
2,700 square feet of landscaping, including trees and drought-tolerant landscaping around the 
entire periphery of the Project Site. The Project also includes a terrace at the roof level that can 
serve as a comfortable outdoor space for recovering patients and visitors. The Project height 
and design maintains consistency with the surrounding uses, and takes into account design that 
is both aesthetically pleasing and functionally efficient. The Project generally maintains the 
existing density and character of the existing surrounding commercial development. While the 
surrounding residential buildings may be smaller in scale (two to three stories), the Project 
maintains consistency with other larger commercial and mixed-use buildings in the immediate 
vicinity. Further, the Project is consistent with the existing medical use that has existed 
harmoniously with the surrounding neighborhood for over 40 years. 

7  OSHPD provides a code compliance notice that lists the enforceable codes for facilities under OSHPD. Projects submitted to
OSHPD for review must be compliant with the requirements of all parts of Title 24 that are effective at the time the application 
for the new project is submitted. The Project Applicant submitted the Project to OSHPD in December 2019; as such, the 
Project is subject to the 2016 California Building Code. See OSHPD, Code Application Notice 1-0, 
https://oshpd.ca.gov/ml/v1/resources/document?rs:path=/Construction-And-Finance/Documents/Resources/Codes-and-
Regulations/Code-Application-Notices-CANs/2019/CAN-Building-Code-1-0-Enforceable-Codes.pdf, accessed August 12, 
2020. 



Figure 3-3
Site Plan

Source: Mesa Design Architects, 2021.
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3.2.3 Floor Area 

See Table 3-4, Floor Area, for the floor area and floor area ratio (FAR). The Project proposes a 
Height District change to C2-2D-O (from C2-1-O). Per LAMC Section 12.21.1, Projects within 
Height District 2 shall not exceed a FAR of 6:1.  

Further, the Project is seeking a General Plan Amendment to include the Project Site within 
Footnote 5.1.8 Footnote 5.1 currently limits specified properties to an FAR of 4:1. The proposed 
gross square footage of the Project is 48,027 square feet on an approximately 26,826 square-
foot lot, providing a 1.79:1 FAR, which is well under the permitted FAR for Height District 2 and 
the 4:1 FAR limitation set forth in Footnote 5.1. 

Table 3-4 
Floor Area 

 Allowed under 
HD-2 

Allowed under 
Footnote 5.1 Provided 

FAR 6:1 4:1 1.79:1 
Floor Area (sf) 160,956 sf 107,304 48,027 

Plans, MESA Design Architects, February 8, 2021. 
Supplemental to City Planning Application. 

 
3.2.4  Setbacks 

Table 3-5, Setbacks, provides the proposed setbacks. Per LAMC Section 12.14 C, buildings 
that are used exclusively for commercial purposes are not required to provide side or rear yards. 
Front yards are also not required. However, the Project has been designed to include front and 
side yards.  

Table 3-5 
Setbacks 

Setbacks Location Provided 
Front San Vicente Blvd. 5 feet 

East Side Ogden Drive 132 feet to building, 5 feet to parking 
West Side Orange Grove Ave. 5 feet 

Rear  Alley 0 feet 
Plans, MESA Design Architects, February 8, 2021. 

 
3.2.5 Height 

The Project requires a Height District change from Height District 1 to Height District 2 in order 
to accommodate a greater height than what would otherwise be permitted by the underlying 

 
8  The Wilshire Community Plan currently includes Footnote 5.1 which permits Height District 1 with a D Limitation restricting FAR 

to 4:1 for a specific set of parcels along Burton Way that also have a land use designation of General Commercial. The 
Applicant is requesting a modification to this existing Footnote 5.1 in order to also include the boundaries of the Project Site. 
No change in the land use designation is proposed as part of this request. The Project Site will maintain its General 
Commercial land use designation. Further, per the Wilshire Community Plan, “General Commercial” land use designations are 
not permitted in Height District 2. The footnote change will include an exception to permit a Height District 2 for this particular 
set of parcels defined as the “Project Site”.  
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zone.9 

The Project proposes a maximum height of 5 stories and 81.5 feet to the top of the parapet. Per 
the proposed zoning, the Project is not subject to any height limitation either in stories or feet. 
However, the Project seeks to maintain compatibility with the overall height of the surrounding 
buildings. 

3.2.6 Landscaping 

The Project would provide 2,700 square feet (10 percent of lot area) of drought-tolerant 
landscaping and trees surrounding the Project Site. 

The remaining 90 percent of lot area would be split between 12,412 square feet of building 
coverage (46 percent) and 11,861 square feet of uncovered parking and open space (44 
percent). 

3.2.7 Access and Circulation 

Vehicle ingress to the Project Site is provided via San Vicente Boulevard to the front and the 
alley to the rear. A one-way driveway is located off of San Vicente Boulevard provides access to 
a porte cochere for pick-up/drop-off, the main building entrance, and the surface parking lot and 
exits to the rear alley. Vehicular access to parking on the ground floor of the proposed building 
and small surface parking area is also provided via the alley, which continues to function two-
ways with access on Ogden Drive and Orange Grove Avenue. 

The Project will have an internal two-directional sign to direct vehicles through the parking areas 
from both San Vicente Boulevard and the rear alley.  

An entrance to the proposed building is also provided along San Vicente Boulevard for 
pedestrians and is connected to the sidewalks along the Project’s street frontages. 

3.2.8 Vehicle Parking 

Table 3-6, Vehicle Parking, displays the LAMC-required and provided parking for the Project. 
The Project is required to provide 34 spaces and would provide 40 spaces. 

Accessible and electric vehicle (EV) spaces will also be provided in compliance with LAMC 
requirements. 

The 40 parking spaces will be located on the ground floor with approximately 17 spaces located 
at grade underneath the hospital structure and the remaining 23 spaces at grade on a new 
surface parking lot (9 of the spaces accessed from the alley and 14 of the spaces accessed 
from the one-way driveway from San Vicente Boulevard).  
 
9  Per the current zoning of C2-1-O, the Project Site is located in a Commercial Corner, as defined in the LAMC, and limited to a 

height of 45 feet. Per the definition of Commercial Corner and applicable development standards in the LAMC, the Project 
does not qualify for a Conditional Use Permit or Variance to deviate from the height limitations. As such, the Applicant is 
seeking a Height District change from Height District 1 to Height District 2 in order to develop the building at a height of 
approximately  81.5 feet to the top of the building parapet and an FAR of approximately 1.79:1.  
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Table 3-6 

Vehicle Parking 

Use Quantity Rate 
Total Spaces  

Required Provided 
Hospital 17 beds 2 spaces / bed 34 40 

For purposes of the LAMC parking requirements, fractions under 0.5 are rounded down.  
LAMC Section 12.21.A.4.(d)(1): a hospital use is required to provide 2 parking spaces per licensed 
patient bed. 
Plans, MESA Design Architects, February 8, 2021. 

 
3.2.9 Bicycle Parking 

LAMC 12.21.A.16(a) requires new projects to provide bicycle parking spaces. Short-term bicycle 
parking shall consist of bicycle racks that support the bicycle frame at two points. Long-term 
bicycle parking shall be secured from the general public and enclosed on all sides and protect 
bicycles from inclement weather.  
Table 3-7, Bicycle Parking, provides the amount of required and provided bicycle parking. The 
Project is required to provide 5 short-term and 5 long-term bicycle spaces and would provide 
that amount. 

Table 3-7 
Bicycle Parking 

Use Quantity Short-Term Spaces Long-Term Spaces 
Rate Required Provided Rate Required Provided 

Hospital 48,027 sf 1 / 10,000 sf 5 5 1 / 10,000 sf 5 5 
Round down fractions up to 0.5. 
Minimum of 2 spaces required. 
LAMC Table 12.21 A.16 (a)(1)(i) (as amended by Ordinance No. 185,480, effective May 9, 2018). 
Plans, MESA Design Architects, February 8, 2021. 
 
3.2.10 Lighting and Signage 

Project Site signage would include building identification, wayfinding, and security markings. 
Signage would be similar to other signage in the Project vicinity and no off-site signage is 
proposed. Exterior lighting would be shielded to reduce glare and eliminate light being cast into 
the night sky. Security lighting would be integrated into the overall architecture and landscaping. 

The Project would also comply with LAMC lighting regulations that include approval of street 
lighting plans by the Bureau of Street Lighting; limited light intensity from signage to no more 
than three foot-candles above ambient lighting; and limited exterior lighting to no more than two 
foot-candles of lighting intensity or direct glare onto specified sensitive uses, under the terms of 
LAMC Section 93.0117(b). 

3.2.11 Project Site Security 

The Project would provide a security program to ensure the safety of its patients, employees, 
and visitors. Security features to assist in crime prevention efforts and to reduce the demand for 
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police protection services would include secured building access to/design of medical areas; 
lighting of building entryways; staff training in safety and sound security policies; and possible 
video surveillance. The security program would include controlling access; monitoring entrances 
and exits of buildings; and monitoring fire/life/safety systems. 

3.2.12 Sustainability Features 

The Project was submitted to OSHPD in 2019 and is subject to the 2016 California Green 
Building Code. 

The Project’s infill location would promote the concentration of development in an urban location 
with extensive infrastructure and access to public transit facilities. The Project’s proximity to 
public transportation would reduce vehicle miles traveled for employees and visitors.  

3.2.13 Anticipated Construction Schedule 

The estimated construction schedule is shown in Table 3-8, Construction Schedule. 

Table 3-8 
Construction Schedule 

Phase Schedule Duration 
Demolition of Existing Building 2 August 16, 2021 – October 15, 2021 45 days 

Grading Oct 16, 2021 – Nov 14, 2021 22 days 
Construction – Foundations, Core and Shell Nov 15, 2021 – Nov 17, 2022 264 days 

Construction – Interior Buildout August 1, 2022 – March 22, 2024 430 days 
Demolition of Existing Building 1 April 1, 2024 – June 1, 2024 61 days 

Construction – Entrance Canopy, Paving of 
Parking Areas, and Equipment Install 

April 1, 2024 – Oct 4, 2024 135 days 

Construction schedule, including start, end, and duration dates are estimates only. 
CAJA Environmental Services, September 2020. 

 
The estimated operational year is 2024.10 

Existing Building 2 (12,160 square feet) would be demolished first. The footprint of Building 2 
and the existing surface parking lot would be graded, and then the new hospital building would 
be built on the cleared site. Existing Building 1 (8,765 square feet) would then be demolished 
afterwards, and the porte cochere would be installed and the new surface parking area would 
be paved on this portion of the Project Site. 

The amount of materials imported is approximately 1,850 cubic yards and amount exported is 
approximately 500 cubic yards.11  

The Project will be primarily built at grade, with a small approximately 1,439 square-foot 
basement area containing storage and electrical rooms. 

Truck routes are expected to utilize the most convenient access to freeway ramps. The truck 

 
10  Construction schedule from applicant, September 2020. 
11  Excavation calculation from applicant, February 2020. 
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routes would comply with the approved truck routes designated within the City and/or adjacent 
jurisdictions. Trucks traveling to and from the Project Site must travel along the designated 
routes. It is anticipated that the export will be transported to the Sunshine Canyon Landfill in 
Sylmar, CA approximately 30 miles away. The possible route from the Project Site: San Vicente 
Avenue east to La Brea Avenue south to I-10 Freeway west to I-405 Freeway north. Trucks 
would do the reverse to access the Project Site. This route uses the largest capacity roads and 
nearest direct route to the freeway. 

3.2.14 Requested Permits and Approvals 

Discretionary entitlements, reviews, permits and approvals required to implement the Project 
include, but are not necessarily limited to, the following:12 

1. City-initiated General Plan Amendment to modify footnote 5.1 to include the boundaries 
and development standards of the Project, pursuant to LAMC §11.5.6.  

2. Height District change from the existing C2-1-O to C2-2D-O, pursuant to LAMC 
§12.32.F.  

Other discretionary and ministerial permits and approvals that may be deemed necessary, 
including, but not limited to, temporary street closure permits, grading permits, excavation 
permits, haul route permit, foundation permits, building permits, and sign permits. 

 
12  Project land use consultant, January 2020. 
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Section 4 
Evaluation of Environmental Impacts 

1 Aesthetics  
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 

Except as provided in Public Resources Code Section 21099, would the project: 

a. Have a substantial adverse effect on a scenic vista?     

b. Substantially damage scenic resources, including, but not limited 
to, trees, rock outcroppings, and historic buildings within a state 
scenic highway? 

    

c. In non-urbanized areas, substantially degrade the existing visual 
character or quality of public views of the site and its 
surroundings? (Public views are those that are experienced from 
publicly accessible vantage point). If the project is in an 
urbanized area, would the project conflict with applicable zoning 
and other regulations governing scenic quality? 

    

d. Create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

    

 

Senate Bill (SB) 743 [Public Resources Code (PRC) Section 21099(d)] sets forth new guidelines 
for evaluating project transportation impacts under CEQA, as follows: “Aesthetic and parking 
impacts of a residential, mixed-use residential, or employment center project on an infill site 
within a transit priority area (TPA) shall not be considered significant impacts on the 
environment.”  

• PRC Section 21099 defines a “transit priority area” as an area within 0.5 mile of a major 
transit stop that is “existing or planned, if the planned stop is scheduled to be completed 
within the planning horizon included in a Transportation Improvement Program adopted 
pursuant to Section 450.216 or 450.322 of Title 23 of the Code of Federal Regulations.”  

• PRC Section 21064.3 defines “major transit stop” as “a site containing an existing rail transit 
station, a ferry terminal served by either a bus or rail transit service, or the intersection of 
two or more major bus routes with a frequency of service interval of 15 minutes or less 
during the morning and afternoon peak commute periods.”  

• PRC Section 21099 defines an “employment center project” as “a project located on 
property zoned for commercial uses with a floor area ratio of no less than 0.75 and that is 
located within a transit priority area.  
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• PRC Section 21099 defines an “infill site” as a lot located within an urban area that has been 
previously developed, or on a vacant site where at least 75 percent of the perimeter of the 
site adjoins, or is separated only by an improved public right-of-way from, parcels that are 
developed with qualified urban uses. 

As the redevelopment and expansion of an existing surgical hospital, the Project is an 
employment center project. The subject property is zoned for commercial uses and the 
proposed FAR at completion is approximately 1.79:1. The project site is also an infill site, as the 
Project is located within a long-developed neighborhood in central Los Angeles. The property is 
surrounded entirely by urban uses and the Project involves the redevelopment of an existing 
hospital use. 

Furthermore, the Project is located within a Transit Priority Area as defined by the PRC. The 
related City of Los Angeles (City) Department of City Planning Zoning Information (ZI) File ZI 
No. 2452 provides further instruction concerning the definition of transit priority projects and 
states that “visual resources, aesthetic character, shade and shadow, light and glare, and 
scenic vistas or any other aesthetic impact as defined in the L.A. CEQA Threshold Guide (2006) 
shall not be considered an impact for infill projects within TPAs pursuant to CEQA.”1 

Transit options in the vicinity include: 

• Metro Line 28 and Rapid 728, running east-west on Olympic Boulevard, at the intersection 
of Olympic Boulevard and Fairfax Avenue, 350 feet west of the Project Site. 

• Metro Line 217 and Rapid 780, running north-south on Fairfax Avenue, at the intersection of 
Olympic Boulevard and Fairfax Avenue, 350 feet west of the Project Site. 

• Metro Lines 30 and 330, running east-west on San Vicente Boulevard, at the intersection of 
San Vicente Boulevard and Fairfax Avenue, 425 feet northwest of the Project Site. 

The Metro D Line (Purple) extension will have a station at Wilshire Boulevard and Fairfax 
Avenue, 2,100 feet north of the Project Site. The extension is expected to begin operations in 
2023.  

The intersection of Olympic Boulevard and Fairfax Avenue has a frequency of service intervals 
of 15 minutes or less during the morning and afternoon peak commute periods, due to the 
intersection of Metro Rapid Lines 728 (running east/west on Olympic Boulevard), which has a 
peak period every 7-12 minutes, and 780 (running north/south on Fairfax Avenue), which has a 
peak period every 10-12 minutes.2  

                                                             
1   City of Los Angeles Department of City Planning, Zoning Information File ZA No. 2452, Transit Priority Areas 

(TPAs)/Exemptions to Aesthetics and Parking within TPAs Pursuant to CEQA. Available at: 
http://zimas.lacity.org/documents/zoneinfo/ZI2452.pdf, accessed March 30, 2020. 

2   Metro, Central LA/Westside: https://media.metro.net/riding_metro/maps/images/CentLAWestsd.pdf. 
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Furthermore, the Project Site does not contain any historic or cultural resources. Therefore, 
PRC Section 21099(d) applies to the Project and the Project is exempt from consideration of 
aesthetic impacts. 

The analysis in this IS/ND is for informational purposes only and not for determining whether the 
Project will result in significant impacts to the environment. Any aesthetic impact analysis is 
included to discuss what aesthetic impacts would occur from the Project if PRC Section 21099(d) 
was not in effect. As such, nothing in the aesthetic impact discussion in this IS/ND shall trigger 
the need for any CEQA findings, CEQA analysis, or CEQA mitigation measures. 

a) Would the project have a substantial adverse effect on a scenic vista?

No Impact. 

A significant impact would occur if a project introduced incompatible scenic elements within a 
field of view containing a scenic vista or substantially block views of an existing scenic vista. A 
scenic vista generally provides focal views of objects, settings, or features of visual interest; or 
panoramic views of large geographic areas of scenic quality, primarily from a given vantage 
point. 

The Project Site is in a relatively flat, densely developed urban area. The surrounding streets 
are densely populated with multi-family residential and commercial buildings. Views in the 
vicinity of the Project Site are largely constrained by the existing structures on the Project Site 
and structures on adjacent parcels. The existing buildings onsite range from 1 to 3 stories with a 
maximum height of 44 feet. The proposed building would be 5 stories and 81.5 feet in height, 
and would be similar in height and scale to various other existing developments nearby. No hills 
or mountains are visible from the subject property, and there are no scenic vistas in the vicinity. 
Therefore, the Project would not affect views. 

Minimal scenic or natural setting views are visible due to the urban uses. In addition, CEQA is 
only concerned with public views with broad access by persons in general, not private views 
that will affect particular persons.3 Urban features that may contribute to a valued aesthetic 
character or image include: structures of architectural or historic significance or visual 
prominence; public plazas, art or gardens; heritage oaks or other trees or plants protected by 
the City; consistent design elements (such as setbacks, massing, height, and signage) along a 
street or district; pedestrian amenities; landscaped medians or park areas. There are no 
publicly-accessible features on the Project Site from which scenic vistas may be obtained or 
which make up part of the scenic landscape of the surrounding community.  

3 Obstruction of a few private views in a project's immediate vicinity is not generally regarded as a significant environmental 
impact. (See Ocean View Estates Homeowners Assn., Inc. v. Montecito Water Dist. (2004) 116 Cal.App.4th 396, 402 [that a 
project affects "only a few private views" suggests that its impact is insignificant]; Mira Mar Mobile Community v. City of 
Oceanside (2004) 119 Cal.App.4th 447, 492-493 [distinguishing public and private views; "[u]nder CEQA, the question is 
whether a project will affect the environment of persons in general, not whether a project will affect particular persons"]. 
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The Project meets all criteria specified in Section 21099 of the PRC. Therefore, the Project’s 
impact on aesthetics are considered less than significant per SB 743. 

No designated scenic vistas in the local area would be impeded, and the Project will not 
substantially block any scenic vistas. Therefore, no impact would occur.  

b) Would the project substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings within a scenic 
highway? 

No Impact.  

A significant impact would occur only if scenic resources would be damaged or removed by a 
project, such as a tree, rock outcropping, or historic building within a designated scenic 
highway.  

The closest officially designated state scenic highway is approximately 1 mile west of the 
Project Site (State Route 27, Topanga Canyon Boulevard, from Mulholland Highway to Pacific 
Coast Highway).4  

The closest City designated scenic highway is San Vicente Boulevard, which features a wide 
street with landscaped median from Colgate Avenue to Pico Boulevard.5 The Project’s street 
frontage is located along a portion of this segment. The Project would replace an existing 
medical facility with a new medical facility and would not affect any of the street right-of-ways or 
the landscaped median on San Vicente Boulevard. 

The Project Site contains 4 street trees (1 on Ogden Drive, 3 on San Vicente Boulevard), which 
will be retained and protected in place, and 19 onsite trees, some of which may be impacted by 
the new construction and removed.6 None of the trees are protected species. Any on-site tree 
removal will comply with the City’s Tree Replacement Program, and any removal and 
replacement of street trees in the public right-of-way will be to the satisfaction of the Urban 
Forestry Division, Bureau of Street Services. 

The Project Site does not require historic preservation review7 and there are no historic 
resources on the Project Site.8 The Project Site is not listed in SurveyLA.9 

There are no identified scenic resources such as rock outcroppings located on-site.  

                                                             
4  Caltrans State Scenic Highways: https://dot.ca.gov/programs/design/lap-landscape-architecture-and-community-livability/lap-liv-

i-scenic-highways and https://www.arcgis.com/home/item.html?id=f0259b1ad0fe4093a5604c9b838a486a, accessed March 23, 
2020. 

5  Mobility Plan 2035: https://planning.lacity.org/plans-policies/initiatives-policies/mobility, accessed March 23, 2020. 
6  Tree Report, The Tree Resource, June 17, 2020. 
7  ZIMAS search: http://zimas.lacity.org/. June 8, 2020. 
8  HistoricPlacesLA: http://www.historicplacesla.org/map, accessed March 23, 2020. 
9  SurveyLA: https://planning.lacity.org/preservation-design/survey-la-results-wilshire, accessed March 23, 2020. 
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The Project meets all criteria specified in Section 21099 of the PRC. Therefore, the Project’s 
impact on aesthetics are considered less than significant per SB 743. The Project would not 
damage and/or remove any scenic resources within a State or City designated scenic highway. 
Therefore, no impact would occur. 

c) Would the project, in non-urbanized areas, substantially degrade the existing 
visual character or quality of public views of the site and its surroundings? 
(Public views are those that are experienced from publicly accessible vantage 
point). If the project is in an urbanized area, would the project conflict with 
applicable zoning and other regulations governing scenic quality? 

No Impact.  

The Project Site is located in an urbanized area characterized by commercial districts and 
residential neighborhoods with a mix of older historic structures and newer architecture. 

The Project does not conflict with any zoning or other regulations governing scenic quality. The 
proposed height district change will enable the Project to provide all medical services and 
accommodation in a single streamlined specialty hospital. The Project takes into account design 
that is both aesthetically pleasing and functionally efficient. The Project generally maintains the 
existing density and character of the existing surrounding commercial development. While the 
surrounding residential buildings may be smaller in scale (two to three stories), the Project 
maintains consistency with other larger commercial and mixed-use buildings in the immediate 
vicinity, such as the 5-story Vinz on Fairfax (950 Fairfax Avenue), 5-story medical building (5901 
Olympic Boulevard), and the 8-story Olympic Medical Center parking garage (941 Genesee 
Avenue). Further, the Project is consistent with the existing medical use that has existed 
harmoniously with the surrounding neighborhood for over 40 years. 

The Project conforms to the Citywide Design Guidelines (adopted by City Planning Commission 
October 24, 2019), as shown in Table 4.1-1. 

Table 4.1-1 
Citywide Design Guidelines 

Guideline Discussion 
Guideline 1: Promote a safe, 
comfortable and accessible 
pedestrian experience for all. 

The Project proposes a welcoming pedestrian entrance on San Vicente 
Boulevard. The entrance will include signage and covered entryway so 
that pedestrians can safely and comfortably enter and exit. Glass 
facades and ample landscaping will further create a transparent and 
welcoming environment for pedestrians as they either enter or walk 
around the Project Site. A diverse range of plants and trees will 
surround the Project Site to further create a naturally welcoming 
environment for pedestrians and visitors. A retail use (open to the 
public) is safely accessible through the lobby on 1st floor through the 
pedestrian entrance on San Vicente Boulevard. Ample lighting and 
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other possible pedestrian features (including benches) along San 
Vicente Boulevard are proposed to further maintain a comfortable and 
accessible pedestrian experience. 

Guideline 2: Carefully incorporate 
vehicular access such that it does 
not degrade the pedestrian 
experience. 

A porte cochere has specifically been proposed to ensure safe 
loading/unloading for patients and visitors. Circulation directs vehicles 
to the alley to enter the covered parking area or directly access the 
open surface lot on the east to safely park. Further, a loading and 
unloading area (as shown in the plans) is incorporated into the porte 
cochere to ensure safe and efficient access for emergency and/or 
service vehicles as needed. The Project proposes to include 40  
parking spaces, which exceeds the required 34 parking spaces at 2 per 
licensed bed. This further ensures any vehicles that may otherwise be 
searching for street parking and disrupt the pedestrian experience are 
easily accommodated on-site. Landscaping around the entire perimeter 
of the Project Site buffers the appearance of parking spaces from the 
street view to provide a visually appealing pedestrian experience. 

Guideline 3: Design projects to 
actively engage with streets and 
public space and maintain human 
scale. 

The Project proposes to include 10 bicycle parking spaces located 
adjacent to the surface vehicle parking spaces. The Project has been 
designed such that an aluminum grille and ample, diverse landscaping 
wrap around the building to screen the covered parking spaces from 
sidewalk view. The surface parking spaces are further screened with a 
combination of trees and shrubs. The screening provided by both the 
aluminum grille and landscaping will reduce any car or emergency 
vehicle headlight visibility from the public right-of-way and from 
pedestrian view.  

Guideline 4: Organize and shape 
projects to recognize and respect 
surrounding context. 

The Project will include design elements that reinforce orientation to the 
street, including a glass facade and a clearly identifiable pedestrian 
entrance along San Vicente Boulevard. The Project will provide ample 
landscaping and greenery to surround the entire Project Site and create 
a buffer around the perimeter to prevent any unpleasant views of 
parked cars. The Project's generator and other mechanical equipment 
will be appropriately screened. Glass transparency and the lighter grey 
and brown palette is consistent with the surrounding buildings and will 
allow for a pleasant sidewalk view and experience. 

Guideline 5: Express a clear and 
coherent architectural idea. 

The Project incorporates a glass facade and a lighter color palette to 
reduce any impact of the Project's mass and height in relation to the 
surrounding buildings. The Project incorporates a patio deck off of the 
second floor, which is consistent with the overall facade of the building 
and provides a visual break to the building. The combination of 
aluminum and spandral glass maintains a consistent and coherent 
architectural style for the entire building. The incorporation of ample 
landscaping around the perimeter complements the architectural style 
of the building and maintains a buffer as needed from unappealing 
views for pedestrians and adjacent properties. 

Guideline 6: Provide amenities that 
support community building and 

The Project includes a patio deck on the second floor of the building 
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provide an inviting, comfortable user 
experience. 

and terrace garden on the roof that will provide a comfortable and 
accessible outdoor area for employees, patients, and visitors to recover 
and lounge. The Project proposes to include 10 bicycle parking spaces 
adjacent to the surface parking spaces for users that wish to use 
alternative transportation methods. Further, the Project proposes to 
include a retail use that is easily accessible through the first floor lobby 
and open to the public. The Project will also include a welcoming 
pedestrian entrance along San Vicente Boulevard with public benches 
that further enhance overall user experience. The Project proposes to 
include ample landscaping along the perimeter of the Project to provide 
pedestrians and visitors with a visually appealing and pleasing view. 

Guideline 7: Carefully arrange 
design elements and uses to protect 
site users. 

The Project proposes to cover the parking areas from street views 
through exterior building design and through ample landscaping. The 
Project proposes to include a clearly delineated and safely accessible 
entrance along San Vicente Boulevard for pedestrians. The Project 
includes a porte cochere and clear circulation in order to direct cars in a 
safe and effective manner, particularly for patients as they embark or 
disembark their vehicles. Further, the Project proposes to include a 
code-compliant loading zone within the porte cochere area in order to 
allow safe access for emergency and/or service vehicles. 

Guideline 8: Protect the site’s unique 
natural resources and features. 

The Project includes ample landscaping with a variety of trees and 
shrubs that promote growth of natural resources throughout the 
perimeter of Project Site. The Project preserves the natural topography 
of the Project Site by keeping parking spaces at grade and limiting 
grading impacts. 

Guideline 9: Configure the site 
layout, building massing and 
orientation to lower energy demand 
and increase the comfort and well-
being of users. 

Parking spaces will be adequately screened with both landscaping and 
aluminum grilles that prevent any excessive headlight impact or glare 
from headlights of cars/emergency vehicles. The roof terrace 
incorporates shading through proposed trees in order to promote an 
inviting environment for users in a variety of climates. 

Guideline 10: Enhance green 
features to increase opportunities to 
capture stormwater and promote 
habitat. 

The Project proposes to include ample landscaping with a variety of 
trees and shrubs that enhance the green features and promote 
opportunities for stormwater capture. These selected plants are 
proposed to be native and drought-tolerant as feasible and available. 

https://planning.lacity.org/odocument/f6608be7-d5fe-4187-bea6-
20618eec5049/Citywide_Design_Guidelines.pdf. 

 

The Wilshire Community Plan includes policies and urban design standards for individual 
commercial projects. See Table 4.1-2. 

 

Table 4.1-2 
Wilshire Community Plan Urban Design 
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Guideline Discussion 
1. SITE PLANNING  

Structures shall be oriented toward the main commercial 
street where a parcel is located and avoid 
pedestrian/vehicular conflicts by:  

a. Locate parking areas between commercial and 
residential uses, to provide a buffer. Parking must be 
separated from adjacent residential uses by a solid wall 
and/or landscaped setback.  

b. Minimize the number of driveways/curb cuts which 
provide access from Arterials.  

c. Maximize pedestrian oriented retail and commercial 
service uses along street grade level frontages along 
commercial boulevards.  

d. Provide front pedestrian entrances for businesses 
which front on main commercial streets, with building 
facades and uses designed to promote customer 
interest, such as outdoor restaurants, and inviting public 
way extensions.  

e. Prohibit driveway openings, or garage or parking lot 
entries in exterior frontage walls of buildings, or between 
frontage buildings, unless the Los Angeles Department 
of Transportation determines that driveways cannot be 
practically placed elsewhere.  

f. Encourage pedestrian-only walkway openings, or 
entries (require at least one ground floor pedestrian 
entry), in exterior frontage walls of buildings, or between 
frontage buildings to plazas or courtyards with outdoor 
dining, seating, water features, kiosks, paseos, open air 
vending, or craft display areas.  

g. Provide fully landscaped and maintained unused 
building setback areas, and strips between driveways 
and walkways which allow safe and inviting pedestrian 
access to the rear of properties.  

h. Provide speed bumps for driveways which parallel 
walkways, or which are longer than 50 linear feet.  

i. Provide underground new utility service, including 

The building is oriented along San Vicente 
Boulevard. 

The parking is either within the building ground floor 
or in a surface parking lot. Both are separated from 
adjacent residential uses by an existing alley. 

A porte cochere has specifically been proposed to 
ensure safe loading/unloading for patients and 
visitors.  

A retail use (open to the public) is safely accessible 
through the lobby on 1st floor through the pedestrian 
entrance on San Vicente Boulevard. 

The pedestrian only entrance is along San Vicente 
Boulevard. 

A landscape walkway provides pedestrian access to 
the building and parking lot through to the alley. 

Mechanical equipment will be screened on the 
rooftop. 

Trash loading is in the rear of the building accessed 
from the alley. 
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Internet services.  

j. Screen all mechanical and electrical equipment from 
public view.  

k. Screen all rooftop equipment and building 
appurtenances from public view.  

l. Require the enclosure of trash areas behind buildings 
for all projects. 

2. PEDESTRIAN-ORIENTED, BUILDING HEIGHT AND 
DESIGN 

a. For building frontages, require the use of offset 
building masses, recessed pedestrian entries, 
articulations, and surface perforations, or porticoes. Also 
require transparent windows (non-reflective, non-tinted 
glass for maximum visibility from sidewalks into building 
interiors). Also require recessed doors, entryways or 
courtyards, decorative planters, pedestrian scale murals 
or public art, mosaic tiles, or other means of creating 
visual interest, to break up long, flat building facades and 
free-standing blank walls greater than ten feet wide.  

b. Require each new building to have a pedestrian-
oriented ground floor, and maximize the building area 
devoted to ground level display windows and display 
cases, store front glass, doors, windows and other 
transparent elements on front facades to afford 
pedestrian views into retail, office, and lobby space, and 
those building surfaces facing rear parking areas.  

c. Require each new building to have building frontage 
on the floor immediately above the ground floor to be 
differentiated from the ground floor by recessed 
windows, balconies, offset planes, awnings, or other 
architectural details, but on buildings with pedestrian 
walkway openings, require continuity of an architectural 
feature on the facade, to retain continuity of the building 
wall at the ground floor.  

d. Provide color, lighting, and surface texture accents 
and complementary building materials to building walls 
and facades, consistent with neighborhood adjacent 
architectural themes.  

The building includes a recessed pedestrian 
entrance on San Vicente Boulevard and a porte 
cochere for vehicles. Large windows on the 2nd 
through 5th floors provide glass openings into the 
mass of the façade. The windows allow light 
transmission and maintain privacy of the hospital 
services. 

The Project will include an aesthetically interesting 
design with bands of spandrel glass windows and 
stone columns punctuating the facades. Surrounding 
the new structure will be approximately 2,700 square 
feet of landscaping, including trees and drought-
tolerant landscaping around the entire periphery of 
the Project Site. The Project also includes a terrace 
at the roof level that can serve as a comfortable 
outdoor space for recovering patients and visitors. 
The Project takes into account a design that is both 
aesthetically pleasing and functionally efficient. 

The Project generally maintains the existing density 
and character of the existing surrounding 
commercial development. While the surrounding 
residential buildings may be smaller in scale (two to 
three stories), the Project maintains consistency with 
other larger commercial and mixed-use buildings in 
the immediate vicinity. Further, the Project is 
consistent with the existing medical use that has 
existed harmoniously with the surrounding 
neighborhood for over 40 years. 
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e. Maximize the applications of architectural features 
and articulations to building facades.  

f. Locate new structures to form common and semi-
continuous building walls along street frontages and 
sidewalks of Arterials and Collector Streets.  

g. Locate surface and above grade parking areas to the 
rear of buildings, with access driveways on side streets, 
or from rear streets where project buildings cover the 
majority of block areas.  

h. Integrate landscaping within pedestrian-friendly-
plazas, green space, pocket parks, and other open 
space compliments. 

3. PARKING STRUCTURES 
 

Not applicable to the Project 

4. SURFACE PARKING LANDSCAPING  

a. Devote 7% of total area of surface parking lots to 
landscaping.  

b. Provide a landscaped buffer along public streets 
and/or adjacent residential uses. 

The Project would comply with this policy, to the 
extent feasible. The surface parking lot has a 
landscape buffer on its San Vicente Boulevard and 
Ogden Drive frontages. The alley acts as a buffer to 
the residential uses to the south. 

5. LIGHT AND GLARE  

a. Install on-site lighting along all pedestrian walkways 
and vehicular access ways. 

b. Retail shops shall have well-lit entries with directly 
accessible pedestrian access from the sidewalk, located 
at frequent intervals, with well-lit exterior frontages.  

c. Shield and direct on-site lighting down onto driveways 
and walkways, away from adjacent residential uses. 

The Project would install lighting for pedestrian and 
vehicle safety and security. The main entrance on 
San Vicente and the porte cochere would be lit, and 
lighting will be shielded away from adjacent 
residential uses. 

6. MIXED USE  Not applicable to the Project 
https://planning.lacity.org/odocument/3333424a-21b9-4f7b-86db-064926b9dcb9/Wilshire_Community_Plan.pdf 

 

During construction, construction walls and barriers would be erected to protect the Project Site 
from vandalism and theft. These walls and barriers have the potential to attract unauthorized 
bills and postings. The Project will comply with LAMC Section 14.4.17, which regulates 
temporary signage on construction barriers. 
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During operation, the Project would be maintained in a safe and sanitary condition and in good 
repair, free from debris, rubbish, garbage, trash, overgrown vegetation or other similar material, 
pursuant to LAMC Section 91.8104. 

Based on the above, the Project would not conflict with applicable zoning and other regulations 
governing scenic quality. Therefore, no impact with regards to this impact category would occur. 

d) Would the project create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

Less Than Significant Impact.  

A significant impact may occur if a project were to introduce new sources of light or glare on or 
from the Project Site which would be incompatible with the area surrounding the Project Site, or 
which pose a safety hazard to motorists utilizing adjacent streets or freeways. The Project Site 
and surrounding area are highly urbanized and contain numerous sources of nighttime lighting, 
including streetlights, security lighting, illuminated signage, indoor building illumination (light 
emanating from the interior of structures that passes through windows), and automobile 
headlights. In addition, glare is a common phenomenon in the Southern California area due 
mainly to the occurrence of a high number of days per year with direct sunlight and the highly 
urbanized nature of the region, which results in a large concentration of potentially reflective 
surfaces. Potentially reflective surfaces introduced by the Project include new windows at the 
Project Site and automobiles traveling and parked on streets in the vicinity of the Project Site.  

Light 

The surrounding area is illuminated by freestanding streetlights and lighting from the 
surrounding residential and commercial uses. Vehicle headlights from traffic around the Project 
Site contribute to overall ambient lighting levels. 

The Project would create additional sources of illumination. The Project Site currently contains 
the existing medical facility, which produces existing window illumination. Interior lighting 
through windows from the development of the proposed Project would increase as compared to 
existing conditions, as the new building would be larger. In addition, due to the nature of the 
hospital use, the Project would create additional lighting into the night hours. The Project will 
also provide illumination at street level for security. All lighting will be shielded and focused on 
the Project Site and directed away from the neighboring land uses to the maximum extent 
feasible and consistent with safety requirements. In addition to increasing the ambient “glow” 
presently associated with urban settings and with this part of the City, Project-related light 
sources could potentially spill over and illuminate off-site vantages including adjacent streets 
and land uses. 

Windows will be less visible to the pedestrian environment and will be suitably shielded to 
prevent visual trespass and allow privacy to the medical spaces. As such, the Project will not 
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result in a substantial amount of light that would adversely affect the day or night-time views in 
the project vicinity. Although the Project will increase ambient light levels in the vicinity, the 
increase will not be substantial because the Project Site is located in an urbanized location that 
is already illuminated at night, and the Project’s lighting levels would be compatible with 
surrounding uses. Exterior lighting will be designed to confine illumination to the Site. This would 
ensue that lighting would be installed to minimize light trespass to off-site uses. Therefore, a 
less than significant impact would occur. 

Glare 

Urban glare is largely a daytime phenomenon occurring when sunlight is reflected off the 
surfaces of buildings or objects. Excessive glare not only restricts visibility, but also increases 
the ambient heat reflectivity in a given area. Potential reflective surfaces in the project vicinity 
include automobiles traveling and parked on streets in the vicinity of the Project Site, exterior 
building windows, and surfaces of brightly painted buildings in the project vicinity. Glare from 
building facades include those that are largely or entirely comprised of highly reflective glass or 
mirror-like material from which the sun reflects at a low angle in the periods following sunrise 
and prior to sunset.  

The Project would result in an increase in potentially reflective window and building surfaces in 
comparison to the existing uses. This increase in surface area will have the potential to reflect 
light onto adjacent roadways and land uses. However, the Project will limit reflective surface 
areas and the reflectivity of architectural materials used. The Project will not be an all-glass 
façade but instead will have facades that are broken up by the various articulation, including 
horizontal ornamentation, solid pillars along the façade, and solid panels along the south façade 
that faces the residential uses. Glass that will be incorporated into the facades of the building 
will either be of low-reflectivity or accompanied by a non-glare coating as required by the Los 
Angeles Building Code. Therefore, the Project will not result in a new source of substantial 
glare.  

The Project meets all criteria specified in Section 21099 of the PRC. Therefore, the Project’s 
impact on aesthetics are considered less than significant per SB 743. The Project would have a 
less than significant impact regarding light and glare. 
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II. Agriculture and Forestry Resources 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
In determining whether impacts to agricultural resources are significant environmental effects, lead agencies may refer to 
the California Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California Dept. of 
Conservation as an optional model to use in assessing impacts on agriculture and farmland. In determining whether 
impacts to forest resources, including timberland, are significant environmental effects, lead agencies may refer to 
information compiled by the California Department of Forestry and Fire Protection regarding the state’s inventory of forest 
land, including the Forest and Range Assessment Project and the Forest Legacy Assessment project; and forest carbon 
measurement methodology provided in Forest Protocols adopted by the California Air Resources Board. Would the 
project: 

a. Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps 
prepared pursuant to the Farmland Mapping and Monitoring 
Program of the California Resources Agency, to non-agricultural 
use? 

    

b. Conflict with existing zoning for agricultural use, or a Williamson 
Act contract? 

    

c. Conflict with existing zoning for, or cause rezoning of, forest land 
(as defined in Public Resources Code section 12220(g)), 
timberland (as defined by Public Resources Code section 4526), 
or timberland zoned Timberland Production (as defined by 
Government Code section 51104(g))? 

    

d. Result in the loss of forest land or conversion of forest land to 
non-forest use? 

    

e. Involve other changes in the existing environment which, due to 
their location or nature, could result in conversion of Farmland, to 
non-agricultural use or conversion of forest land to non-forest 
use? 

    

a) Would the project convert prime farmland, unique farmland, or farmland of 
statewide importance (farmland), as shown on the maps prepared pursuant to the 
farmland mapping and monitoring program of the California resources agency, to 
non-agricultural use? 

No Impact.  

A significant impact may occur if a project were to result in the conversion of State-designated 
agricultural land from agricultural use to another non-agricultural use. The California Department 
of Conservation, Division of Land Protection, lists Prime Farmland, Unique Farmland, and 
Farmland of Statewide Importance under the general category of “Important Farmland” in 
California. The Project Site is zoned C2, and the General Plan land use designation for the 
Project Site is General Commercial. The Project Site is developed with a building and parking 
lot. The Project Site is designated Urban and Built-up Land and is not included in the Prime 
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Farmland, Unique Farmland, or Farmland of Statewide Importance category.10 Therefore, no 
impact would occur. 

b) Would the project conflict with existing zoning for agricultural use, or a 
Williamson Act Contract? 

No Impact.  

A significant impact may occur if a project were to result in the conversion of land zoned for 
agricultural use or under a Williamson Act Contract from agricultural use to non-agricultural use. 
The Williamson Act of 1965 allows local governments to enter into agreements with local 
landowners with the purpose of trying to limit specific parcels of land to agricultural or other 
related open space use.11 The Project Site will not result in the conversion of land zoned for 
agricultural use to non-agricultural use. Further, the Project will not result in the conversion of 
land under a Williamson Act Contract from agricultural use to non-agricultural use because the 
Project Site is not subject to a Williamson Act contract. Therefore, no impact would occur. 

c) Would the project conflict with existing zoning for, or cause rezoning of, forest 
land (as defined in Public Resources Code section 12220(g)), timberland (as 
defined by Public Resources Code section 4526), or timberland zoned Timberland 
Production (as defined by Government Code section 51104(g))? 

No Impact.  

Neither the Project Site nor surrounding parcels are zoned for forest land or timberland. 
Therefore, no impact would occur. 

d) Would the project result in the loss of forest land or conversion of forest land to 
non-forest use? 

No Impact.  

The Project Site is completely surrounded by urban uses and infrastructure, and is not forest 
land. Therefore, no impact would occur. 

e) Would the project involve other changes in the existing environment, which due 
to their location or nature, could result in conversion of Farmland, to non-
agricultural use or conversion of forest land to non-forest use? 

No Impact.  

                                                             
10  State of California Department of Conservation, Farmland Mapping and Monitoring Program, Los Angeles County Important 

Farmland 2016, Map, website: ftp://ftp.consrv.ca.gov/pub/dlrp/FMMP/pdf/2016/los16.pdf, March 23, 2020.  
11 State of California Department of Conservation, Williamson Act Program, website: 

http://www.conservation.ca.gov/dlrp/lca/Pages/index.aspx, accessed March 23, 2020. 
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A significant impact may occur if a project involves changes to the existing environment that 
could result in the conversion of farmland to another non-agricultural use or conversion of forest 
land to non-forest use. The Project Site is in an area of the City that is highly urbanized. Neither 
the Project Site nor surrounding parcels are utilized for agricultural uses or forest land and such 
uses are not in proximity to the Project Site. Therefore, no impact would occur. 
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III. AIR QUALITY

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Where available, the significance criteria established by the applicable air quality management district or air pollution 
control district may be relied upon to make the following determinations. Would the project: 

a. Conflict with or obstruct implementation of the applicable air
quality plan?

b. Result in a cumulatively considerable net increase of any criteria
pollutant for which the project region is non-attainment under an
applicable federal or state ambient air quality standard?

c. Expose sensitive receptors to substantial pollutant
concentrations?

d. Result in other emissions (such as those leading to odors
adversely affecting a substantial number of people?

The section is based in part on the following item, included as Appendix B of this ND: 

B Air Quality and GHG Technical Modeling, NTEC, November 2020 

Regulatory Framework 

Federal 

Clean Air Act 

The Federal Clean Air Act (CAA) was enacted in 1970 and has been amended numerous times 
in subsequent years, with the most recent amendments occurring in 1990.12 The CAA is the 
comprehensive federal law that regulates air emissions in order to protect public health and 
welfare.13 The USEPA is responsible for the implementation and enforcement of the CAA, which 
establishes federal NAAQS, specifies future dates for achieving compliance, and requires the 
USEPA to designate areas as attainment, nonattainment, or maintenance. The CAA also 
mandates that each state submit and implement a State Implementation Plan (SIP) for each 
criteria pollutant for which the state has not achieved the applicable NAAQS. The SIP includes 
pollution control measures that demonstrate how the standards for those pollutants will be met. 
The sections of the CAA most applicable to land use development projects include Title I 
(Nonattainment Provisions) and Title II (Mobile Source Provisions).14 

12  42 United States Code §7401 et seq. (1970). 
13  United States Environmental Protection Agency, Summary of the Clean Air Act, https://www.epa.gov/laws-

regulations/summary-clean-air-act. Accessed December 18, 2020. 
14  United States Environmental Protection Agency, Clean Air Act Overview, Clean Air Act Table of Contents by Title, Last 

Updated January 3, 2017, https://www.epa.gov/clean-air-act-overview/clean-air-act-text. Accessed December 18, 2020. As 
shown therein, Title I addresses nonattainment areas and Title II addresses mobile sources. 
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Title I requirements are implemented for the purpose of attaining NAAQS for criteria air 
pollutants. Table 4.3-1, Ambient Air Quality Standards, shows the NAAQS currently in effect for 
each criteria pollutant. The Air Basin fails to meet national standards for O3 and PM2.5 and, 
therefore, is considered a federal “non-attainment” area for these pollutants. 

Title II pertains to mobile sources, which includes on-road vehicles (e.g. cars, buses, 
motorcycles) and non-road vehicles (e.g. aircraft, trains, construction equipment). Reformulated 
gasoline and automobile pollution control devices are examples of the mechanisms the USEPA 
uses to regulate mobile air emission sources. The provisions of Title II have resulted in tailpipe 
emission standards for vehicles, which have been strengthened in recent years to improve air 
quality. For example, the standards for NOX emissions have been lowered substantially and the 
specification requirements for cleaner burning gasoline are more stringent. 

The NAAQS, and the CAAQS for the California criteria air pollutants (discussed below), have 
been set at levels considered safe to protect public health, including the health of sensitive 
populations and to protect public welfare. 

Table 4.3-1 
Ambient Air Quality Standards 

Pollutant Averaging 
Period 

Federal 
Standarda,b 

California 
Standarda,b 

 
South Coast Air Basin Attainment 
Statusc 

Federal 
Standardd 

California 
Standardd 

Ozone (O3) 
1-hour — 0.09 ppm 

(180 µg/m3) — Non-Attainment 

8-hour 0.070 ppm 
(137 µg/m3) 

0.07 ppm 
(137 µg/m3) 

Non-Attainment 
(Extreme) Non-Attainment 

Respirable 
Particulate 
Matter (PM10) 

24-hour 150 µg/m3 50 µg/m3 

Attainment Non-Attainment 
Annual — 20 µg/m3 

Fine 
Particulate 
Matter (PM2.5) 

24-hour 35 µg/m3 — Non-Attainment 
(Serious) Non-Attainment 

Annual 12 µg/m3 12 µg/m3 

Carbon 
Monoxide 
(CO) 

1-hour 35 ppm 
(40 mg/m3) 

20 ppm 
(23 mg/m3) 

Attainment Attainment 
8-hour 9 ppm 

(10 mg/m3) 
9.0 ppm 
(10 mg/m3) 

Nitrogen 
Dioxide (NO2) 

1-hour 0.10 ppm 
(188 µg/m3) 

0.18 ppm 
(339 µg/m3) Unclassified/ 

Attainment Attainment 
Annual 0.053 ppm 

(100 µg/m3) 
0.030 ppm 
(57 µg/m3) 

Sulfur 
Dioxide (SO2) 

1-hour 0.075 ppm 
(196 µg/m3) 

0.25 ppm 
(655 µg/m3) 

Unclassified/ 
Attainment Attainment 
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3-hour 0.5 ppm 
(1,300 µg/m3) — 

24-hour 0.14 ppm 
(365 µg/m3) 

0.04 ppm 
(105 µg/m3) 

Annual 0.03 ppm 
(80 µg/m3) — 

Lead (Pb) 

30-day 
average — 1.5 µg/m3 

Partial Non-
Attainmente Attainment Rolling 3-

month 
average 

0.15 µg/m3 — 

Visibility 
Reducing 
Particles 

8-hour — f — Unclassified 

Sulfates 24-hour — 25 µg/m3 — Attainment 

Hydrogen 
Sulfide (H2S) 1-hour — 0.03 ppm 

(42 µg/m3) — Unclassified 

Vinyl 
Chloride 24-hour — 0.01 ppm 

(26 µg/m3) — Not mapped 

ppm = parts per million by volume 
µg/m3 = micrograms per cubic meter 
a An ambient air quality standard is a concentration level expressed in either parts per million or 

micrograms per cubic meter and averaged over a specific time period (e.g., 1 hour). The 
different averaging times and concentrations are meant to protect against different exposure 
effects. Some ambient air quality standards are expressed as a concentration that is not to be 
exceeded. Others are expressed as a concentration that is not to be equaled or exceeded. 

b Ambient Air Quality Standards based on the 2016 AQMP. 
c “Attainment” means that the regulatory agency has determined based on established criteria, 

that the Air Basin meets the identified standard. “Non-attainment” means that the regulatory 
agency has determined that the Air Basin does not meet the standard. “Unclassified” means 
there is insufficient data to designate an area, or designations have yet to be made. 

d California and Federal standard attainment status based on SCAQMD’s 2016 AQMP and 2018 
updates from CARB. . 

e An attainment re-designation request is pending. 
f     In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake 

Tahoe 30-mile visibility standard to instrumental equivalents, which are "extinction of 0.23 per 
kilometer" and "extinction of 0.07 per kilometer" for the statewide and Lake Tahoe Air Basin 
standards, respectively. 

Sources: United States Environmental Protection Agency, NAAQS Table, 
https://www.epa.gov/criteria-air-pollutants/naaqs-table. Accessed December 18, 2020.  
CARB, Ambient Air Quality Standards May 4, 2016, . Accessed December 18, 2020.  

 
 

State 

California Clear Air Act 
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The California Clean Air Act (CCAA), signed into law in 1988, requires all areas of the state to 
achieve and maintain the California Ambient Air Quality Standards (CAAQS) by the earliest 
practicable date. CARB, a part of the California Environmental Protection Agency (CalEPA), is 
responsible for the coordination and administration of both state and federal air pollution control 
programs within California. In this capacity, CARB conducts research, sets the CAAQS, 
compiles emission inventories, develops suggested control measures, and provides oversight of 
local programs. CARB establishes emissions standards for motor vehicles sold in California, 
consumer products, and various types of commercial equipment. It also sets fuel specifications 
to further reduce vehicular emissions. Table 4.3-1 includes the CAAQS currently in effect for 
each of the criteria pollutants, as well as other pollutants recognized by the state. As shown in 
Table 4.3-1, the CAAQS include more stringent standards than the NAAQS. The Air Basin fails 
to meet state standards for O3, PM10, and PM2.5 and, therefore, is considered “non-attainment” 
for these pollutants. 

California Code of Regulations 

The California Code of Regulations (CCR) is the official compilation and publication of 
regulations adopted, amended or repealed by state agencies pursuant to the Administrative 
Procedure Act. The CCR includes regulations that pertain to air quality emissions. Specifically, 
Section 2485 in Title 13 of the CCR states that the idling of all diesel-fueled commercial vehicles 
(weighing over 10,000 pounds) during construction shall be limited to five minutes at any 
location. In addition, Section 93115 in Title 17 of the CCR states that operations of any 
stationary, diesel-fueled, compression-ignition engines shall meet specified fuel and fuel 
additive requirements and emissions standards. 

State Programs for Toxic Air Contaminants  

The California Air Toxics Program is an established two-step process of risk identification and 
risk management to address potential health effects from exposure to toxic substances in the 
air. In the risk identification step, CARB and OEHHA determine if a substance should be 
formally identified, or “listed,” as a TAC in California. In the risk management step, CARB 
reviews emission sources of an identified TAC to determine whether regulatory action is needed 
to reduce risk. Based on results of that review, CARB has promulgated a number of Airborne 
Toxic Control Measures (ATCMs), both for stationary and mobile sources, including On-Road 
and Off-Road Vehicle Rules. These ATCMs include measures such as limits on heavy-duty 
diesel motor vehicle idling and emission standards for off-road diesel construction equipment in 
order to reduce public exposure to DPM and other TACs. These actions are also supplemented 
by the AB 2588 Air Toxics “Hot Spots” program and SB 1731, which require facilities to report 
their air toxics emissions, assess health risks, notify nearby residents and workers of significant 
risks if present, and reduce their risk through implementation of a risk management plan. 
SCAQMD has further adopted two rules to limit cancer and non-cancer health risks from 
facilities located within its jurisdiction. Rule 1401 (New Source Review of Toxic Air 
Contaminants) regulates new or modified facilities, and Rule 1402 (Control of Toxic Air 
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Contaminants from Existing Sources) regulates facilities that are already operating. Rule 1402 
incorporates requirements of the AB 2588 program, including implementation of risk reduction 
plans for significant risk facilities.  

Diesel Risk Reduction Program 

CARB identified particulate emissions from diesel-fueled engines as TACs in August 1998. 
Following the identification process, the ARB was required by law to determine if there is a need 
for further control, which moved us into the risk management phase of the program. CARB 
developed the Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-Fueled 
Engines and the Vehicles and the Risk Management Guidance for the Permitting of New 
Stationary Diesel-Fueled Engines. The Diesel Advisory Committee approved these documents 
on September 28, 2000, paving the way for the next step in the regulatory process: the control 
measure phase. During the control measure phase, specific statewide regulations designed to 
further reduce DPM emissions from diesel-fueled engines and vehicles have and continue to be 
evaluated and developed. The goal of each regulation is to make diesel engines as clean as 
possible by establishing state-of-the-art technology requirements or emission standards to 
reduce DPM emissions.  

Regional 

South Coast Air Quality Management District (SCAQMD) 

The SCAQMD is primarily responsible for planning, implementing, and enforcing air quality 
standards for the South Coast Air Basin. The Air Basin is a subregion within the western portion 
of the SCAQMD jurisdiction, as the SCAQMD also regulates portions of the Salton Sea Air 
Basin and Mojave Desert Air Basin within Riverside County. 

Air Quality Management Plan and RTP/SCS 

To meet the NAAQS and CAAQS, the SCAQMD has adopted a series of AQMPs, which serve 
as a regional blueprint to develop and implement an emission reduction strategy that will bring 
the area into attainment with the standards in a timely manner. The 2016 AQMP includes 
strategies to ensure that rapidly approaching attainment deadlines for O3 and PM2.5 are met and 
that public health is protected to the maximum extent feasible. The most significant air quality 
challenge in the Air Basin is to reduce NOX emissions15 sufficiently to meet the upcoming 
O3standard deadlines, as NOX plays a critical role in the creation of O3. The AQMP’s strategy to 
meet the 8-hour O3 standard in 2023 should lead to sufficient NOX emission reductions to attain 
the 1-hour O3 standard by 2022. Since NOX emissions also lead to the formation of PM2.5, the 
NOX reductions needed to meet the O3 standards will likewise lead to improvement of PM2.5 

                                                             
15  NOx emissions are a precursor to the formation of both O3 and secondary PM2.5. 
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levels and attainment of PM2.5 standards.16 17 

The SCAQMD’s strategy to meet the NAAQS and CAAQS distributes the responsibility for 
emission reductions across federal, state and local levels and industries. The 2016 AQMP is 
composed of stationary and mobile source emission reductions from traditional regulatory 
control measures, incentive-based programs, co-benefits from climate programs, mobile source 
strategies, and reductions from federal sources, which include aircraft, locomotives and ocean-
going vessels. These strategies are to be implemented in partnership with the CARB and 
USEPA.  

The AQMP also incorporates the transportation strategy and transportation control measures 
from SCAG’s adopted 2016-2040 RTP/SCS (2016-2040 RTP/SCS) Plan18. SCAG is the 
regional planning agency for Los Angeles, Orange, Ventura, Riverside, San Bernardino, and 
Imperial Counties, and addresses regional issues relating to transportation, the economy, 
community development and the environment. SCAG coordinates with various air quality and 
transportation stakeholders in Southern California to ensure compliance with the federal and 
state air quality requirements. Pursuant to California Health and Safety Code Section 40460, 
SCAG has the responsibility of preparing and approving the portions of the AQMP relating to the 
regional demographic projections and integrated regional land use, housing, employment, and 
transportation programs, measures, and strategies. SCAG is required by law to ensure that 
transportation activities “conform” to, and are supportive of, the goals of regional and state air 
quality plans to attain the NAAQS. The RTP/SCS includes transportation programs, measures, 
and strategies generally designed to reduce vehicle miles traveled (VMT), which are contained 
in the AQMP. The SCAQMD combines its portion of the AQMP with those prepared by SCAG.19 
The RTP/SCS and Transportation Control Measures, included as Appendix IV-C of the 2016 
AQMP for the Air Basin, are based on SCAG’s 2016-2040 RTP/SCS. 

The 2016 AQMP forecasts the 2031 emissions inventories ‘‘with growth’’ based on SCAG’s 
2016-2040 RTP/SCS. The region is projected to see a 12 percent growth in population, 16 
percent growth in housing units, 23 percent growth in employment, and 8 percent growth in 
vehicle miles traveled between 2012 and 2031. Despite regional growth in the past, air quality 
has improved substantially over the years, primarily due to the effects of air quality control 
programs at the local, state and federal levels20.  

On September 3, 2020, SCAG’s Regional Council adopted the 2020-2045 RTP/SCS. The 2020-
2045 RTP/SCS was determined to conform to the federally-mandated state implementation plan 
(SIP), for the attainment and maintenance of NAAQS standards. On October 30, 2020, CARB 

                                                             
16  Estimates are based on the inventory and modeling results and are relative to the baseline emission levels for each attainment 

year (see Final 2016 AQMP for detailed discussion). 
17  SCAQMD, Final 2016 AQMP, 2017. Page ES-2. . Accessed December 18, 2020. 
18  SCAG, Final 2016 RTP/SCP, 2016 http://scagrtpscs.net/Pages/FINAL2016RTPSCS.aspx. Accessed December 18, 2020. 
19  SCAQMD, Final 2016 AQMP, 2017. Page ES-2. http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-

plan/final-2016-aqmp. Accessed December 18, 2020. 
20  SCAQMD, Figure 1-4 of the Final 2016 AQMP. 
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also accepted SCAG’s determination that the SCS met the applicable state greenhouse gas 
emissions targets. The 2020-2045 RTP/SCS will be incorporated into the forthcoming 2022 
AQMP. 

SCAQMD Air Quality Guidance Documents 

The SCAQMD published the CEQA Air Quality Handbook (approved by the AQMD Governing 
Board in 1993) to provide local governments with guidance for analyzing and mitigating project-
specific air quality impacts.21 The CEQA Air Quality Handbook provides standards, 
methodologies, and procedures for conducting air quality analyses. However, the SCAQMD is 
currently in the process of replacing the CEQA Air Quality Handbook with the Air Quality 
Analysis Guidance Handbook. While this process is underway, the SCAQMD has provided 
supplemental guidance on the SCAQMD website22. 

The SCAQMD has also adopted land use planning guidelines in its Guidance Document for 
Addressing Air Quality Issues in General Plans and Local Planning, which considers impacts to 
sensitive receptors from facilities that emit TAC emissions.23 SCAQMD’s siting distance 
recommendations are the same as those provided by CARB (e.g., a 500-foot siting distance for 
sensitive land uses proposed in proximity to freeways and high-traffic roads, and the same siting 
criteria for distribution centers and dry cleaning facilities). The SCAQMD’s document introduces 
land use-related policies that rely on design and distance parameters to minimize emissions and 
lower potential health risk. SCAQMDs guidelines are voluntary initiatives recommended for 
consideration by local planning agencies.  

The SCAQMD has published a guidance document called the Final Localized Significance 
Threshold Methodology for CEQA evaluations that is intended to provide guidance when 
evaluating the localized effects from mass emissions during construction or operation of a 
project.24 The SCAQMD adopted additional guidance regarding PM2.5 emissions in a document 
called Final Methodology to Calculate Particulate Matter (PM)2.5 and PM2.5 Significance 
Thresholds.25 The latter document has been incorporated by the SCAQMD into its CEQA 
significance thresholds and Final Localized Significance Threshold Methodology. 

SCAQMD Rules and Regulations  

The SCAQMD has adopted several rules and regulations to regulate sources of air pollution in 

                                                             
21  South Coast Air Quality Management District, CEQA Air Quality Handbook 1993, http://www.aqmd.gov/home/regulations/ceqa/

air-quality-analysis-handbook/ceqa-air-quality-handbook-(1993). Accessed December 18, 2020. 
22  SCAQMD, Air Quality Analysis Guidance, http://www.aqmd.gov/home/rules-compliance/ceqa/air-quality-analysis-handbook#. 

Accessed December 18, 2020. 
23  South Coast Air Quality Management District, Guidance Document for Addressing Air Quality Issues in General Plans and 

Local Planning, 2005, http://www.aqmd.gov/docs/default-source/planning/air-quality-guidance/complete-guidance-
document.pdf?sfvrsn=4. Accessed December 18, 2020. 

24  South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, 2008, 
http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/localized-significance-thresholds. Accessed June 
2018. 

25  South Coast Air Quality Management District, Final Methodology to Calculate Particulate Matter (PM)2.5 and PM2.5 
Significance Thresholds, 2006, http://www.aqmd.gov/docs/default-source/ceqa/handbook/localized-significance-
thresholds/particulate-matter-(pm)-2.5-significance-thresholds-and-calculation-
methodology/final_pm2_5methodology.pdf?sfvrsn=2. Accessed June 2018. 



  Section 4 – Evaluation of Environmental Impacts 

 

 

 
DOCS Surgical Hospital Project 4-23 City of Los Angeles 
Negative Declaration  February 2021 

 

the Air Basin and to help achieve air quality standards for land use development projects, which 
include, but are not limited to the following:  

Regulation IV – Prohibitions: This regulation sets forth the restrictions for visible emissions, odor 
nuisance, fugitive dust, various air emissions, fuel contaminants, start-up/shutdown exemptions 
and breakdown events. The following is a list of rules which apply to the Project: 

• Rule 401 – Visible Emissions: This rule states that a person shall not discharge into the 
atmosphere from any single source of emission whatsoever any air contaminant for a period 
or periods aggregating more than three minutes in any one hour which is as dark or darker 
in shade as that designated No. 1 on the Ringelmann Chart or of such opacity as to obscure 
an observer's view. 

• Rule 402 – Nuisance: This rule states that a person shall not discharge from any source 
whatsoever such quantities of air contaminants or other material which cause injury, 
detriment, nuisance, or annoyance to any considerable number of persons or to the public, 
or which endanger the comfort, repose, health or safety of any such persons or the public, 
or which cause, or have a natural tendency to cause, injury or damage to business or 
property. 

• Rule 403 – Fugitive Dust: This rule requires projects to prevent, reduce or mitigate fugitive 
dust emissions from a site. Rule 403 restricts visible fugitive dust to the project property line, 
restricts the net PM10 emissions to less than 50 micrograms per cubic meter (µg/m3) and 
restricts the tracking out of bulk materials onto public roads. Additionally, projects must 
utilize one or more of the best available control measures (identified in the tables within the 
rule). Mitigation measures may include adding freeboard to haul vehicles, covering loose 
material on haul vehicles, watering, using chemical stabilizers and/or ceasing all activities. 
Finally, a contingency plan may be required if so determined by the USEPA. 

Regulation XI – Source Specific Standards: Regulation XI sets emissions standards for specific 
sources. The following is a list of rules which may apply to the Project: 

• Rule 1113 – Architectural Coatings: This rule requires manufacturers, distributors, and end 
users of architectural and industrial maintenance coatings to reduce VOC emissions from 
the use of these coatings, primarily by placing limits on the VOC content of various coating 
categories. 

• Rule 1146.2 – Emissions of Oxides of Nitrogen from Large Water Heaters and Small Boilers 
and Process Heaters: This rule requires manufacturers, distributors, retailers, refurbishers, 
installers, and operators of new and existing units to reduce NOX emissions from natural 
gas-fired water heaters, boilers, and process heaters as defined in this rule. 

• Rule 1186 – PM10 Emissions from Paved and Unpaved Roads, and Livestock Operations: 
This rule applies to owners and operators of paved and unpaved roads and livestock 
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operations. The rule is intended to reduce PM10 emissions by requiring the cleanup of 
material deposited onto paved roads, use of certified street sweeping equipment, and 
treatment of high-use unpaved roads (see also Rule 403). 

Regulation XIII – New Source Review (NSR): Regulation XIII sets requirements for 
preconstruction review required under both federal and state statutes for new and modified 
sources located in areas that do not meet the Clean Air Act standards ("non-attainment" areas). 
NSR applies to both individual permits and entire facilities. Any permit that has a net increase in 
emissions is required to apply Best Available Control Technology (BACT). Facilities with a net 
increase in emissions are required to offset the emission increase by use of Emission Reduction 
Credits (ERCs). The regulation provides for the application, eligibility, registration, use and 
transfer of ERCs. For low emitting facilities, the SCAQMD maintains an internal bank that can 
be used to provide the required offsets. In addition, certain facilities are subject to provisions 
that require public notice and modeling analysis to determine the downwind impact prior to 
permit issuance. 

Regulation XIV – Toxics and Other Non-Criteria Pollutants: Regulation XIV sets requirements 
for new permit units, relocations, or modifications to existing permit units which emit toxic air 
contaminants or other non-criteria pollutants. The following is a list of rules which may apply to 
the Project: 

• Rule 1403 – Asbestos Emissions from Demolition/Renovation Activities: This rule requires 
owners and operators of any demolition or renovation activity and the associated 
disturbance of asbestos-containing materials, any asbestos storage facility, or any active 
waste disposal site to implement work practice requirements to limit asbestos emissions 
from building demolition and renovation activities, including the removal and associated 
disturbance of asbestos-containing materials. 

• Rule 1470 – Requirements for Stationary Diesel-Fueled Internal Combustion and Other 
Compression Ignition Engines: This rule applies to stationary compression ignition (CI) 
engines greater than 50 brake horsepower and sets limits on emissions and operating 
hours. In general, new stationary emergency standby diesel-fueled engines greater than 50 
brake horsepower are not permitted to operate more than 50 hours per year for 
maintenance and testing. 

Local 

City of Los Angeles General Plan Air Quality Element 

Local jurisdictions, such as the City, have the authority and responsibility to reduce air pollution 
through their land use decision-making authority. Specifically, the City is responsible for the 
assessment and mitigation of air emissions resulting from its land use decisions. In general, the 
City of Los Angeles’ General Plan (including the Framework, Air Quality, Mobility 2035, and 
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Health and Wellness Elements) and the City of Los Angeles’ Green New Deal (Sustainable 
pLAn 2019) contain policies and programs for the protection of the environment and health 
through improved air quality. These serve to provide additional critical guidance for the 
betterment of public health for the region and City. 

The most directly-related of those plans, the City’s General Plan Air Quality Element, was 
adopted on November 24, 1992, and sets forth the goals, objectives, and policies which guide 
the City in its implementation of its air quality improvement programs and strategies. A number 
of these goals, objectives, and policies are relevant to land use development, and relate to 
traffic mobility, minimizing particulate emissions from construction activities, discouraging single-
occupancy vehicle trips, managing traffic congestion during peak hours, and increasing energy 
efficiency in City facilities and private developments. 

The Air Quality Element establishes six goals: 

• Good air quality in an environment of continued population growth and healthy economic 
structure;  

• Less reliance on single-occupant vehicles with fewer commute and non-work trips;  

• Efficient management of transportation facilities and system infrastructure using cost-
effective system management and innovative demand-management techniques;  

• Minimal impacts of existing land use patterns and future land use development on air quality 
by addressing the relationship between land use, transportation and air quality;  

• Energy efficiency through land use and transportation planning, the use of renewable 
resources and less-polluting fuels and the implementation of conservation measures 
including passive measures such as site orientation and tree planting; and 

• Citizen awareness of the linkages between personal behavior and air pollution and 
participation in efforts to reduce air pollution 

The City is also responsible for the implementation of transportation control measures as 
outlined in the AQMP. Through capital improvement programs, the City can fund infrastructure 
that contributes to improved air quality by requiring such improvements as bus turnouts as 
appropriate, installation of energy-efficient streetlights, and synchronization of traffic signals. In 
accordance with CEQA requirements and the CEQA review process, the City assesses the air 
quality impacts of new development projects, requires mitigation of potentially significant air 
quality impacts by conditioning discretionary permits, and monitors and enforces implementation 
of such mitigation measures. 

Plan for a Healthy Los Angeles 
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The Plan for a Healthy Los Angeles, adopted by the City Council on March 31, 2015, lays the 
foundation to create healthier communities for all residents in the City. As an element of the 
General Plan, it provides high-level policy vision, along with measurable objectives and 
implementation programs, to elevate health as a priority for the City’s future growth and 
development. With a focus on public health and safety, the Plan for a Healthy Los Angeles 
provides a roadmap for addressing the most basic and essential quality-of-life issues: safe 
neighborhoods, a clean environment (i.e., improved ambient and indoor air quality), the 
opportunity to thrive, and access to health services, affordable housing, and healthy and 
sustainably produced food. 

Air Pollutant Types 

Criteria Pollutants 

The six principal pollutants for which national and state criteria and standards have been 
promulgated, known as “criteria pollutants”, and which are most relevant to current air quality 
planning and regulation in the Air Basin include: ozone (O3), respirable and fine particulate 
matter (PM10 and PM2.5, respectively), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur 
dioxide (SO2), and lead (Pb). These pollutants are referred to as “criteria air pollutants” as a 
result of the specific standards, or criteria, which have been adopted for them. 

Ozone (O3) 

O3 is a gas that is formed when volatile organic compounds (VOCs) and nitrogen oxides (NOX) - 
both byproducts of internal combustion engine exhaust - undergo slow photochemical reactions 
in the presence of sunlight. O3 concentrations are generally highest during the summer months 
when direct sunlight, light wind, and warm temperature conditions are favorable. An elevated 
level of O3 irritates the lungs and breathing passages, causing coughing and pain in the chest 
and throat, thereby increasing susceptibility to respiratory infections and reducing the ability to 
exercise. Effects are more severe in people with asthma and other respiratory ailments. Long-
term exposure may lead to scarring of lung tissue and may lower lung efficiency. 

Particulate Matter (PM10 and PM2.5) 

Particulate matter pollution consists of very small liquid and solid particles floating in the air, 
which can include smoke, soot, dust, salts, acids, and metals. Particulate matter can form when 
gases emitted from industries and motor vehicles undergo chemical reactions in the 
atmosphere. Respirable and fine particulate matter, PM10 and PM2.5, consist of extremely small, 
suspended particles or droplets 10 microns and 2.5 microns or smaller in diameter, respectively. 
Some sources of particulate matter, like pollen and windstorms, are naturally occurring. 
However, in areas like the City of Los Angeles, most particulate matter is caused by road dust, 
diesel soot, combustion products, abrasion of tires and brakes, and construction activities. The 
human body naturally prevents the entry of larger particles into the body. However, small 
particles can enter the body and become trapped in the nose, throat, and upper respiratory 
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tract. These small particulates can potentially aggravate existing heart and lung diseases, 
change the body’s defenses against inhaled materials, and damage lung tissue. The elderly, 
children, and those with chronic lung or heart disease are most sensitive to PM10 and PM2.5. 
Lung impairment can persist for two to three weeks after exposure to high levels of particulate 
matter. Some types of particulates can become toxic after inhalation due to the presence of 
certain chemicals and their reaction with internal body fluids. 

Carbon Monoxide (CO) 

CO is a colorless, odorless gas primarily emitted from combustion processes and motor 
vehicles due to incomplete combustion of carbon-containing fuels such as gasoline or wood. In 
urban areas, such as the City of Los Angeles, automobile exhaust accounts for the majority of 
CO emissions. CO concentrations tend to be the highest during the winter morning, when little 
to no wind and surface-based inversions trap the pollutant at ground levels. Because CO is 
emitted directly from internal combustion engines, unlike O3, motor vehicles operating at slow 
speeds are the primary source of CO in the Air Basin. The highest ambient CO concentrations 
are generally found near congested transportation corridors and intersections. Elevated 
concentrations of CO weaken the heart’s contractions and lower the amount of oxygen carried 
by the blood. It is especially dangerous for people with chronic heart disease. Inhalation of CO 
can cause nausea, dizziness, and headaches at moderate concentrations and can be fatal at 
high concentrations. 

Nitrogen Dioxide (NO2) 

Nitrogen dioxide is a nitrogen oxide compound that is produced by the combustion of fossil 
fuels, such as in internal combustion engines (both gasoline and diesel powered), as well as 
point sources, especially power plants. Of the seven types of NOX compounds, NO2 is the most 
abundant in the atmosphere. As ambient concentrations of NO2 are related to traffic density, 
commuters in heavy traffic areas, such as urban areas like the City of Los Angeles, may be 
exposed to higher concentrations of NO2 than those indicated by regional monitors. NO2 
absorbs blue light and results in a brownish-red cast to the atmosphere and reduced visibility. 
NO2 also contributes to the formation of PM10. Nitrogen oxides irritate the nose and throat, and 
increase one’s susceptibility to respiratory infections, especially in people with asthma. The 
principal concern of NOX is as a precursor to the formation of O3. 

Sulfur Dioxide (SO2) 

Sulfur oxides (SOX) are compounds of sulfur and oxygen molecules. SO2 is the predominant 
form found in the lower atmosphere and is a product of burning sulfur or burning materials that 
contain sulfur. Major sources of SO2 include power plants, large industrial facilities, diesel 
vehicles, and oil-burning residential heaters. Generally, the highest levels of SO2 are found near 
large industrial complexes. In recent years, SO2 concentrations have been reduced by the 
increasingly stringent controls placed on stationary source emissions of SO2 and limits on the 
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sulfur content of fuels. Emissions of SO2 aggravate lung diseases, especially bronchitis. It also 
constricts the breathing passages, especially in asthmatics and people involved in moderate to 
heavy exercise. SO2 potentially causes wheezing, shortness of breath, and coughing. High 
levels of particulates appear to worsen the effect of SO2, and long-term exposures to both 
pollutants leads to higher rates of respiratory illness. 

Lead (Pb) 

Lead is a metal found naturally in the environment as well as in manufactured products. The 
highest levels of lead in air are usually found near lead smelters. The major sources of lead 
emissions to the air are ore and metals processing and piston-engine aircraft operating on 
leaded aviation gasoline. Lead is also emitted from the sanding or removal of old lead-based 
paint. Lead emissions are primarily a regional pollutant. Lead affects the brain and other parts of 
the body’s nervous system. Exposure to lead in very young children impairs the development of 
the nervous system, kidneys, and blood forming processes in the body. 

Additional Criteria Pollutants (California Only) 

In addition to the national standards, the State of California regulates State-identified criteria 
pollutants, including sulfates, hydrogen sulfide, visibility-reducing particles, and vinyl chloride. 
With respect to the State-identified criteria pollutants, most land use development projects either 
do not emit them (i.e., hydrogen sulfide (nuisance odor) and vinyl chloride), or otherwise 
account for these pollutants (i.e., sulfates and visibility reducing particles) through other criteria 
pollutants. For example, sulfates are associated with SOX emissions, and visibility-reducing 
particles are associated with particulate matter emissions. A description of the health effects of 
the State-identified criteria air pollutants is provided below. 

Sulfates (SO4
2) 

Sulfates are the fully oxidized ionic form of sulfur. Sulfates occur in combination with metal 
and/or hydrogen ions. In California, emissions of sulfur compounds occur primarily from the 
combustion of petroleum-derived fuels (e.g., gasoline and diesel fuel) that contain sulfur. This 
sulfur is oxidized during the combustion process and subsequently converted to sulfate 
compounds in the atmosphere. Effects of sulfate exposure at levels above the standard include 
a decrease in ventilatory function, aggravation of asthmatic symptoms, and an increased risk of 
cardio-pulmonary disease. Sulfates are particularly effective in degrading visibility, and, due to 
the fact that they are usually acidic, can harm ecosystems and damage materials and property. 

Hydrogen Sulfide (H2S) 

H2S is a colorless gas with the odor of rotten eggs. The most common sources of H2S 
emissions are oil and natural gas extraction and processing, and natural emissions from 
geothermal fields. Industrial sources of H2S include petrochemical plants and kraft paper mills. 
H2S is also formed during bacterial decomposition of human and animal wastes, and is present 
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in emissions from sewage treatment facilities and landfills.26 Exposure to H2S can induce tearing 
of the eyes and symptoms related to overstimulation of the sense of smell, including headache, 
nausea, or vomiting; additional health effects of eye irritation have only been reported with 
exposures greater than 50 parts per million (ppm), which is considerably higher than the odor 
threshold.27 H2S is regulated as a nuisance based on its odor detection level; if the standard 
were based on adverse health effects, it would be set at a much higher level.28 

Visibility-Reducing Particles  

Visibility-reducing particles come from a variety of natural and manmade sources and can vary 
greatly in shape, size and chemical composition. Visibility reduction is caused by the absorption 
and scattering of light by the particles in the atmosphere before it reaches the observer. Certain 
visibility-reducing particles are directly emitted to the air, such as windblown dust and soot, 
while others are formed in the atmosphere through chemical transformations of gaseous 
pollutants (e.g., sulfates, nitrates, organic carbon particles) which are the major constituents of 
particulate matter. As the number of visibility-reducing particles increases, more light is 
absorbed and scattered, resulting in less clarity, color, and visual range.29 Exposure to some 
haze-causing pollutants have been linked to adverse health impacts similar to PM10 and PM2.5, 

as discussed above.30 

Vinyl Chloride  

Vinyl chloride is a colorless gas with a mild, sweet odor. Most vinyl chloride is used to make 
polyvinyl chloride (PVC) plastic and vinyl products and is generally emitted from industrial 
processes. Other major sources of vinyl chloride have been detected near landfills, sewage 
plants, and hazardous waste sites, due to microbial breakdown of chlorinated solvents.31 Short-
term health of effects of exposure to high levels of vinyl chloride in the air include central 
nervous system effects, such as dizziness, drowsiness, and headaches while long-term 
exposure to vinyl chloride through inhalation and oral exposure causes liver damage and has 
been shown to increase the risk of angiosarcoma, a rare form of liver cancer in humans.32 Most 
health data on vinyl chloride relate to carcinogenicity; thus, the people most at risk are those 
who have long-term exposure to elevated levels, which is more likely to occur in occupational or 
industrial settings; however, control methodologies applied to industrial facilities generally 
prevent emissions to the ambient air.33 

                                                             
26 California Air Resources Board, Hydrogen Sulfide & Health, https://ww2.arb.ca.gov/resources/hydrogen-sulfide-and-health. 

Accessed December 18, 2020. 
27 California Air Resources Board, Hydrogen Sulfide & Health. 
28 California Air Resources Board, Hydrogen Sulfide & Health. 
29 California Air Resources Board, Visibility-Reducing Particles and Health, last reviewed October 11, 2016, 

https://www.arb.ca.gov/research/aaqs/common-pollutants/vrp/vrp.htm. Accessed December 18, 2020. 
30 California Air Resources Board, Visibility-Reducing Particles and Health. 
31 California Air Resources Board, Vinyl Chloride & Health, . Accessed December 18, 2020. 
32 California Air Resources Board, Vinyl Chloride & Health. 
33 California Air Resources Board, Vinyl Chloride & Health. 
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Volatile Organic Compounds (VOCs) and Toxic Air Contaminants (TACs) 

Although the SCAQMD’s primary mandate is attaining the NAAQS and the CAAQS for criteria 
pollutants within the district, SCAQMD also has a general responsibility to control emissions of 
air contaminants and prevent endangerment to public health. As a result, the SCAQMD has 
regulated pollutants other than criteria pollutants such as VOCs, TACs, greenhouse gases, and 
stratospheric ozone-depleting compounds.  

VOCs 

VOCs are organic chemical compounds of carbon and are not “criteria” pollutants themselves; 
however, VOCs are a prime component (along with NOX) of the photochemical processes by 
which such criteria pollutants as O3, nitrogen dioxide, and certain fine particles are formed. They 
are therefore regulated as “precursors” to formation of these criteria pollutants. Some are also 
identified as TACs and have adverse health effects. VOCs are typically formed from combustion 
of fuels and/or released through evaporation of organic liquids, internal combustion associated 
with motor vehicle usage, and consumer products (e.g., architectural coatings, etc.). 

Toxic Air Contaminants (TACs)  

TACs is a term used to describe airborne pollutants that may be expected to result in an 
increase in mortality or serious illness or which may pose a present or potential hazard to 
human health, and include both carcinogens and non-carcinogens. The California Air 
Resources Board (CARB) and the California Office of Environmental Health Hazard 
Assessment (OEHHA) determine if a substance should be formally identified, or “listed,” as a 
TAC in California. CARB has listed approximately 200 toxic substances, including those 
identified by the USEPA, which are identified on the California Air Toxics Program’s TAC List. 
TACs are also not classified as “criteria” air pollutants. The greatest potential for TAC emissions 
during construction is related to diesel particulate matter (DPM) emissions associated with 
heavy-duty equipment. During long-term operations, sources of DPM may include heavy duty 
diesel-fueled delivery trucks and stationary emergency generators. The effects of TACs can be 
diverse and their health impacts tend to be local rather than regional; consequently ambient air 
quality standards for these pollutants have not been established, and analysis of health effects 
is instead based on cancer risk and exposure levels.  

Existing Conditions 

As discussed earlier, the Project is located within the 6,745-square-mile South Coast Air Basin 
that includes all of Orange County and the non-desert portions of Los Angeles, Riverside, and 
San Bernardino Counties. Air quality within the Basin is influenced by a wide range of emissions 
sources, such as dense population centers, heavy vehicular traffic, and industry. These sources 
in addition to the topography and climate of Southern California combine to make the Basin an 
area of high air pollution potential. Particularly, ambient pollution concentrations recorded in the 
Los Angeles County portion of the Basin are among the highest in the four counties comprising 
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the Basin. The USEPA has classified Los Angeles County as a nonattainment area for O3, 
PM2.5, and lead, meaning that the Basin does not meet NAAQS for these pollutants. 
Additionally, this portion of the Basin also does not meet CAAQS for O3, PM10, and PM2.5. Table 
4.3-1, above, summarizes State and National Ambient Air Quality Standards and the attainment 
status for Los Angeles County with respect to each criteria pollutant.  

Air Quality Monitoring Data 

The SCAQMD monitors air quality conditions at 38 source receptor areas (SRA) throughout the 
Basin. The Project is located in SCAQMD’s SRA No. 1, “Central Los Angeles County.” Table 
4.3-2 shows pollutant levels, State and federal standards, and the number of exceedances 
recorded in SRA No. 1 from 2017 through 2019. The one-hour State standard for O3 was 
exceeded eight times during this three-year period, and the federal standard was exceeded 20 
times. The 24-hour State standard for PM10 was exceeded 75 times, and the 24-hour Federal 
standard for PM2.5 was exceeded nine times. CO, NO2, SO2, and lead levels did not exceed 
their respective CAAQS or NAAQS during this period.  

Table 4.3-2 
Ambient Air Quality Data – SRA No.1 “Central Los Angeles County” 

Pollutants and State and Federal Standards 
Maximum Concentrations and Frequencies of 

State/Federal Standards Exceedance 
2017 2018 2019 

Ozone – O3 

Maximum 1-hour Concentration (ppm) 0.116 0.098 0.085 
Days > 0.09 ppm (State 1-hour standard) 6 2 0 
Days > 0.070 ppm (Federal 8-hour standard) 14 4 2 

Carbon Monoxide – CO 
Maximum 1-hour Concentration (ppm) 1.9 2.0 2.0 
Days > 20 ppm (State 1-hour standard) 0 0 0 
Maximum 8-hour Concentration (ppm) 1.6 1.7 1.6 
Days > 9.0 ppm (State 8-hour standard) 0 0 0 

Nitrogen Dioxide – NO2 

Maximum 1-hour Concentration (ppm) 0.0806 0.0701 0.0697 
Days > 0.18 ppm (State 1-hour standard) 0 0 0 

PM10 
Maximum 24-hour Concentration (µm/m3) 96 81 62 
Days > 50 µg/m3 (State 24-hour standard) 41 31 3 

PM2.5 
Maximum 24-hour Concentration (µg/m3) 49.20 43.80 43.50 
Days > 35 µg/m3 (Federal 24-hour standard) 5 3 1 

Sulfur Dioxide – SO2 

Maximum 24-hour Concentration (ppb) 5.7 17.9 10.0 
Days > 0.04 ppm (State 24-hour standard) 0 0 0 
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Lead - Pb 
Maximum Monthly Average Concentration (µg/m3) 0.017 0.011 0.012 
Maximum 3-Month Rolling Averages (µg/m3) 0.01 0.011 0.010 
N/A = data not available 
ppm = parts per million of air, by volume 
µg/m3 = micrograms per cubic meter 
Source: SCAQMD Historical Data By Year, www.aqmd.gov/home/air-quality/air-quality-data-
studies/historical-data-by-year. Accessed November 17, 2020. 

Existing Health Risk 

Based on the MATES IV model, the calculated cancer risk from air toxics in the Project area is 
approximately 1,070 per one million, which is slightly greater than the Basin’s average risk of 
897 per one million.34 In general, risk near the Project is comparable to other areas in the 
Wilshire Community Plan Area. 

The OEHHA, on behalf of the California Environmental Protection Agency (CalEPA), provides a 
screening tool called CalEnviroScreen that identifies which California communities are 
disproportionately burdened by, and vulnerable to, multiple sources of pollution. The tool ranks 
census tracts in California based on potential exposures to pollutants, adverse environmental 
conditions, socioeconomic factors, and prevalence of certain health conditions. According to 
CalEnviroScreen 3.0, the Project’s census tract is ranked in the 85-90th percentile. The tract’s 
pollution-specific burden, irrespective of other factors, is ranked 91st percentile, indicating that it 
is among the most pollution-burdened tracts in the state.35 However, it should be noted that the 
Project is located on the boundary of two census tracts, and the neighboring tract to its north is 
ranked in the 30-35th percentile. That being said, the northern tract’s pollution burden is still 
ranked 84th percentile. 

Sensitive Receptors 

Some land uses are considered more sensitive to changes in air quality than others, depending 
on the population groups and the activities involved. Generally speaking, sensitive land uses, or 
sensitive receptors, are those where sensitive individuals are most likely to spend time. 
Individuals most susceptible to poor air quality include children, the elderly, athletes, and those 
with cardiovascular and chronic respiratory diseases. As a result, sensitive receptors to air 
quality may include schools (i.e., elementary schools or high schools), child care centers, parks 
and playgrounds, long-term health care facilities, rehabilitation facilities, convalescent facilities, 
retirement facilities, residences, and athletic facilities. Sensitive receptors in the vicinity of the 

                                                             
34 SCAQMD, Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES IV), MATES IV Interactive Carcinogenicity 

Map. https://scaqmdonline.maps.arcgis.com/apps/webappviewer/index.html?id=470c30bc6daf4ef6a43f0082973ff45f 
 Accessed November 17, 2020. 
35 Office of Environmental Health Hazard Assessment, CalEnviroScreen 3.0. 

https://oehha.maps.arcgis.com/apps/webappviewer/index.html?id=4560cfbce7c745c299b2d0cbb07044f5. Accessed November 
17, 2020. 
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Project include, but are not limited to, the following: 

Residential Receptors: The Project is near numerous residential buildings located along Orange 
Grove Avenue, Ogden Drive, Fairfax Avenue, Olympic Boulevard, and San Vicente Boulevard. 
The closest residential receptors to the Project are: 

• Multi-family residential (1037 Ogden Street), 20 feet south of the Project Site across the 
alley. 

• Multi-family residential (1008-1024 Orange Grove Avenue), 20 feet south of the Project Site 
across the alley. 

• Multi-family residential (1022 Ogden Street), 65 feet east of the Project Site across Ogden 
Street. 

• Multi-family residential (1015 Orange Grove Avenue), 75 feet west of the Project Site across 
Orange Grove Avenue. 

Hospital Land Use: The Project is located approximately 315 feet west of the Olympia Medical 
Center (5900 West Olympic Boulevard). 

School Land Use: Shalhevet High School (610 S Fairfax Avenue) is located approximately 600 
feet north of the Project. Other schools are located at a greater distance and would experience 
lesser impacts. 

Other sensitive land uses are located at a greater distance from the Project and would 
experience lesser impacts.   

Existing Project Site Emissions 

The Project site is currently improved with an existing medical hospital focusing on spine-related 
treatment and a surface parking lot with 43 spaces. The medical hospital is composed of two 
structures totaling approximately 20,925 square feet. As detailed earlier, all existing 
improvements would be demolished. Table 4.3-3 provides an estimate of pollutant emissions 
associated with the existing medical hospital, inclusive of its related vehicle trips and mobile 
source emissions.  

Table 4.3-3 
Project Site – Existing Daily Operations Emissions 

Emissions Source 
Emissions in lbs per day 

VOC NOx CO SOx PM10 PM2.5 

Area 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 
Energy <0.1 0.4 0.3 <0.1 <0.1 <0.1 

Mobile Sources 0.5 2.2 6.5 <0.1 1.7 0.5 
Net Regional Total 1.0 2.5 6.8 <0.1 1.7 0.5 
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Source: NTEC, 2020. Based on CalEEMod 2016.3.2 model runs. 

Methodology 

The following analysis focuses on the potential change in air quality conditions that could result 
from the Project’s construction- and operations-related air pollutant emissions. Specific 
methodologies used to evaluate these emissions are discussed below. 

Construction 

Construction of the Project could affect local and regional air quality due to the use of gasoline 
and diesel-powered construction equipment, as well as the generation of construction vehicle 
trips. Demolition, grading, and any site preparation activities would also result in fugitive dust 
emissions. It is important to consider that construction emissions can vary substantially from day 
to day depending on levels of construction activity, the specific types of construction activities 
taking place, and the types of vehicles/equipment in use. For dust, the prevailing weather 
conditions can influence emissions. 

Based on the criteria set forth in the SCAQMD CEQA Air Quality Handbook, a project would 
have the potential to violate an air quality standard or contribute substantially to an existing 
violation and result in a significant impact with regard to construction emissions if its regional 
emissions from both direct and indirect construction sources would exceed the threshold levels 
shown in Table 4.3-4.  

SCAQMD localized significance thresholds (LSTs) are also included below in Table 4.3-4. LSTs 
represent the maximum emissions from a project that would not be expected to cause or 
contribute to an exceedance of the most stringent applicable federal or state ambient air quality 
standards. They are developed based on the ambient concentrations of a given pollutant for a 
source receptor and distances to the nearest sensitive receptor. The SCAQMD provides LSTs 
for NOX, CO, PM10, and PM2.5. The SCAQMD does not provide a LST for SO2 because land use 
development projects typically result in negligible construction and long-term operational 
emissions of this pollutant. Additionally, because VOCs are not a criteria pollutant, there is no 
ambient standard or SCAQMD LST for VOCs. However, due to the role that VOCs play in O3 
formation and their classification as a precursor pollutant, a regional emissions threshold has 
been established. LSTs for the Project were obtained via the SCAQMD’s mass rate look-up 
tables, which are used to determine whether or not a project may generate significant adverse 
localized air quality impacts. 

The Project’s construction-related emissions were estimated using SCAQMD’s CalEEMod 
2016.3.2 model. Modeling results are included in Appendix B. The analysis assumes that all 
construction activities would comply with SCAQMD Rule 403 for fugitive dust, as is mandatory 
for all construction projects in the Basin.  

Table 4.3-4 
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SCAQMD Construction Emissions Thresholds 

Criteria Pollutant 
Construction Emissions (lbs per day) 

Regional LocalizedA 

Volatile Organic Compounds – VOCs 75 - 
Nitrogen Oxides - NOX 100 74 
Carbon Monoxide – CO 550 680 
Sulfur Oxides - SOX 150 - 
Respirable Particulates – PM10 150 5 
Fine Particulates – PM2.5 55 3 
ALocalized significance thresholds assumed a 1-acre maximum daily disturbed acreage, which 
is the smallest size used for analysis in the LST guidance document. The Project is located in 
SRA No. 1, “Central Los Angeles County.” 
Sources: SCAQMD, Air Quality Significance Thresholds, revised April 2019; and, SCAQMD, 
LST Methodology Appendix C – Mass Rate LST Look-Up Table, October 2009. 

 

Operations 

The SCAQMD has also established significance thresholds to evaluate potential impacts 
associated with long-term project operations. Regional thresholds and LSTs for Project 
operations are shown below in Table 4.3-5. Operational emissions for the Project were also 
calculated using CalEEMod 2016.3.2.  

Table 4.3-5 
SCAQMD Operational Emissions Thresholds 

Criteria Pollutant 
Operational Emissions (lbs per day) 

Regional LocalizedA 

Volatile Organic Compounds - VOCs 55 - 
Nitrogen Oxides - NOX 55 74 
Carbon Monoxide – CO 550 680 
Sulfur Oxides - SOX 150 - 
Respirable Particulates – PM10 150 2 
Fine Particulates – PM2.5 55 1 
A Localized significance thresholds also assumed a 1-acre area, which is the smallest project 
size used for analysis in the LST guidance document. The Project is located in SRA No. 1, 
“Central Los Angeles County.” 
Sources: SCAQMD, Air Quality Significance Thresholds, revised April 2019; and, SCAQMD, 
LST Methodology Appendix C – Mass Rate LST Look-Up Table, October 2009. 

Toxic Air Contaminants (Construction and Operations) 

Potential TAC impacts are evaluated by conducting a qualitative analysis consistent with the 
CARB Handbook, followed by a more detailed analysis (i.e., dispersion modeling), as 
necessary. The qualitative analysis consists of reviewing the Project to identify any new or 
modified TAC emissions sources. If the qualitative evaluation does not rule out significant 
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impacts from a new source, or modification of an existing TAC emissions source, a more 
detailed analysis is conducted. 

a) Would the project conflict with or obstruct implementation of the applicable air 
quality plan? 

Less Than Significant. 

SCAQMD 2016 AQMP and SCAG-2020-2045 RTP/SCS Consistency 

The following analysis assesses the Project’s consistency with the SCAQMD’s 2016 AQMP and 
SCAG’s latest 2020-2045 RTP/SCS. As discussed earlier, the 2016 AQMP’s projections for 
achieving state and federal air quality goals are based on population, housing, and employment 
trend assumptions in the previous 2016-2040 RTP/SCS, which are themselves largely based on 
local growth forecasts from local governments like the City of Los Angeles; therefore, a project 
is consistent with the 2016 AQMP, in part, if it is consistent with the population, housing, and 
employment assumptions and smart growth policies that were used in the formation of the 2016 
AQMP. 

The Project’s development would not exceed the growth assumptions of the 2016-2040 
RTP/SCS (or the latest 2020-2045 RTP/SCS, for that matter). The Project Site is classified as 
“General Commercial” in the General Plan Framework and the Community Plan, a classification 
that allows medical uses by-right. The Project Site’s zoning designation is “C2-1 Commercial,” 
which also permits the Project’s proposed use. The Project Site is currently developed with a 
medical hospital use, and the Project proposes the same use. The continued operations of a 
medical hospital use at the Project Site, albeit one that is newly constructed and expanded, 
would not conflict with the 2016-2040 RTP/SCS’s growth assumptions (or the latest 2020-2045 
RTP/SCS) or land use patterns. 

Additionally, the Project’s location within a HQTA would provide abundant opportunity for 
employees, visitors, and other users to utilize public transit infrastructure to reduce vehicle trips, 
specifically vehicle miles traveled (VMT). Not only is the Project located in the immediate vicinity 
of high quality bus stops near the intersections of Fairfax Avenue, Olympic Boulevard, and San 
Vicente Boulevard, but the Project would also be less than a half-mile south of the future 
Wilshire/Fairfax Metro D Line Station that is set to open in 2023 (the Project’s estimated 
operational year is 2024).  

City of Los Angeles Policies 

In addition to the 2016 AQMP, 2016-2040 RTP/SCS, and 2020-2045 RTP/SCS, the City of Los 
Angeles General Plan Air Quality Element also identifies policies and strategies for advancing 
the City’s clean air goals. As shown below in Table 4.3-6, the Project would be consistent with 
the applicable policies of the Air Quality Element. 
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Table 4.3-6 
Project Consistency with City of Los Angeles General Plan Air Quality Element 

Strategy Project Consistency 
Policy 1.3.1 – Minimize particulate emissions 
from construction sites. 

Consistent – The Project would minimize 
particulate emissions during construction through 
best practices and regulatory compliance with 
SCAQMD rules. 

Policy 1.3.2 – Minimize particulate emissions 
from unpaved roads and parking lots associated 
with vehicular traffic. 

Consistent – The Project would not include the 
development of any unpaved roads or parking 
lots.  

Policy 2.1.1 – Utilize compressed work weeks 
and flextime, telecommuting, carpooling, 
vanpooling, public transit, and improve 
walking/bicycling related facilities in order to 
reduce vehicle trips and/or VMT as an employer 
and encourage the private sector to do the same 
to reduce work trips and traffic congestion. 

Consistent – The Project would be located in an 
urban area with significant infrastructure to 
provide alternative transportation modes, 
including proximity to Metro bus routes. The 
Project would also promote bicycle transportation 
by providing bicycle parking spaces, pursuant to 
LAMC section 12.21 A.4. Future employers could 
implement additional transportation demand 
management strategies that help reduce traffic 
congestion, VMT, and subsequently air pollution. 

Policy 2.2.1 – Discourage single-occupant vehicle 
use through a variety of measures such as market 
incentive strategies, mode-shift incentives, trip 
reduction plans, and ridesharing subsidies. 

Consistent – Future property managers could 
implement these strategies that help reduce traffic 
congestion, VMT, and subsequently air pollution. 

Policy 2.2.2 – Encourage multi-occupant vehicle 
travel and discourage single-occupant vehicle 
travel by instituting parking management 
practices. 

Consistent – Future property managers could 
implement parking management programs that 
reduce vehicle travel. 

Policy 3.2.1 – Manage traffic congestion during 
peak hours. 

Consistent – The Transportation Assessment 
prepared for the Project by Gibson Transportation 
Consulting, Inc., has determined that the Project 
would not cause significant impacts to traffic 
congestion at nearby intersections. 

Policy 4.1.1 – Coordinate with all appropriate 
regional agencies on the implementation of 
strategies for the integration of land use, 
transportation, and air quality policies. 

Consistent – The Project is being entitled through 
the City of Los Angeles, which coordinates with 
SCAG, Metro, and other regional agencies on the 
management of land use, air quality, and 
transportation policies. 

Policy 4.1.2 – Ensure that project level review 
and approval of land use development remains at 
the local level. 

Consistent – Except for required OSHPD review 
and approvals, the Project would be entitled and 
environmentally cleared at the local level. 

Policy 4.2.3 – Ensure that new development is 
compatible with pedestrians, bicycles, transit, and 
alternative fuel vehicles.  

Consistent – The Project would include ten 
bicycle parking spaces. Additionally, as discussed 
earlier, the Project would be located in a HQTA 
with significant infrastructure to facilitate the use 
of alternative transportation modes by Project 
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users. Electric vehicle parking spaces will be 
provided in compliance with LAMC requirements. 

Policy 4.2.4 – Require that air quality impacts be 
a consideration in the review and approval of all 
discretionary projects. 

Consistent – The Project’s air quality impacts are 
analyzed in this document, and as provided 
herein, all Project impacts with respect to air 
quality would be less than significant. 

Policy 4.2.5 – Emphasize trip reduction, 
alternative transit and congestion management 
measures for discretionary projects. 

Consistent – The Project would be located in a 
HQTA with significant infrastructure to facilitate 
the use of alternative transportation modes by 
project users.   

Source: NTEC, 2020. 

Conclusion 

To summarize the analysis in response to Threshold (a): (1) Project-related growth would be 
consistent with 2016 AQMP projections that are themselves based on 2016-2040 RTP/SCS 
projections (The 2020-2045 RTP/SCS will be incorporated into the forthcoming 2022 AQMP.); 
(2) the Project’s location in a HQTA would be consistent with the latest regional land use 
planning strategies to reduce VMT and associated air emissions; (3) to be discussed below, air 
emissions associated with the Project’s construction and operations would neither exceed nor 
contribute to any exceedance of ambient air quality standards and thresholds, nor would they 
interfere with the AQMP’s attainment of air quality standards or interim emissions reductions. As 
a result, the Project would not conflict with or obstruct the implementation of any applicable air 
quality plans, and its impact with respect to Threshold (a) would be less than significant.  

b) Would the project result in a cumulatively considerable net increase of any criteria 
pollutant for which the project region is non-attainment under an applicable 
federal or state ambient air quality standard? 

Less Than Significant. 

The Project would contribute to local and regional air pollutant emissions during its construction 
(short-term) and operations (long-term). However, as discussed in the following analysis, 
construction and operations of the Project would not result in exceedances of SCAQMD daily 
thresholds for project-specific impacts that could subsequently cause cumulatively considerable 
increases in emissions of pollutants for which the Basin is designated as non-attainment. 

Construction Emissions 

Construction of the Project is anticipated to take approximately three years. During this time, a 
variety of diesel powered vehicles and equipment would be operated on-site. Demolition and 
grading for the Project would require vehicles such as excavators, bulldozers, loaders, and 
other heavy equipment. The building construction phase would require vehicles such as forklifts, 
skid steer loaders, and a crane. Table 4.3-7, below, summarizes the estimated construction 
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schedule that was used to model the Project’s air quality impacts.  

Table 4.3-7 
Potential Construction Schedule 
Phase Duration 

Demolition of Existing Building 2 ~ 2 months 
Grading ~ 1 month 
Construction I (Foundations, core, shell, and interior buildout) ~ 28 months 
Architectural Coatings 4 monthsA 

Demolition of Existing Building 1 ~ 2 months 
Construction II (entrance canopy, paving, equipment install) ~ 4 months 
A The application of architectural coatings would overlap with building construction. 
CAJA Environmental Services, September 2020. 

 

The Project’s unmitigated daily regional and local emissions from construction, as estimated 
using SCAQMD’s CalEEMod 2016.3.2 model, are shown in Table 4.3-8, below. Regional 
thresholds and LSTs for each air pollutant are also shown for comparison. As shown, the 
Project’s unmitigated regional construction emissions would not exceed SCAQMD regional 
significance thresholds for VOC, NOX, CO, SOX, PM10, or PM2.5. Local emissions also would not 
exceed SCAQMD LSTs for NOX, CO, PM10, or PM2.5. As a result, the Project’s construction-
related emissions impacts on regional and localized air quality would be less than significant. 

As shown in Table 4.3-8, the Project’s construction emissions are below the thresholds of 
significance and each related project would analyze its own emissions, and mitigate if 
necessary. Therefore, there would be no significant cumulative impact during construction. 

Table 4.3-8 
Regional and Localized Construction Emissions 

 
Emissions in lbs per day 

VOC NOX CO SOx PM10 PM2.5 

Regional Emissions 
2021 2.1 24.3 16.2 <0.1 4.0 2.5 
2022 1.3 12.2 11.5 <0.1 0.8 0.6 
2023 7.2 12.8 13.9 <0.1 0.8 0.6 
2024 7.1 14.2 15.1 <0.1 0.8 0.6 
Maximum Regional Emissions 7.2 24.3 16.2 <0.1 4.0 2.5 
Regional Daily Threshold 75 100 550 150 150 55 
Exceed Threshold? No No No No No No 

 

Localized Emissions 
2021 2.0 20.0 15.5 <0.1 3.7 2.4 
2022 1.2 11.1 10.4 <0.1 0.6 0.5 
2023 7.0 11.9 12.7 <0.1 0.6 0.6 
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2024 6.9 13.8 14.5 <0.1 0.7 0.6 
Maximum Localized Emissions 27.8 20.0 11.9 <0.1 3.8 2.4 
Localized Significance ThresholdA - 74 680 - 5 3 
Exceed Threshold? - No No - No No 
A Localized significance thresholds assumed a 1-acre maximum daily disturbed acreage, which is the 
smallest size used for analysis in the LST guidance document. The SCAQMD has not developed LST 
values for VOC or SOX. The Project is located in SRA No. 1, “Central Los Angeles County.” 
Source: NTEC, 2020. 

 

Operations Emissions 

Emissions associated with the Project’s operations were also calculated using CalEEMod 
2016.3.2. As shown below in Table 4.3-9, development of the Project would not introduce any 
new major sources of air pollution; emissions would not exceed SCAQMD’s regional 
significance thresholds for VOC, NOX, CO, PM10, and PM2.5, nor would they exceed SCAQMD 
LSTs for NOX, CO, PM10, or PM2.5. As a result, the Project’s operations-related emissions 
impacts on regional and localized air quality would be less than significant. 

As shown in Table 4.3-9, the Project’s operational emissions are below the thresholds of 
significance and each related project would analyze its own emissions, and mitigate if 
necessary. Therefore, there would be no significant cumulative impact during operation. 

Table 4.3-9 
Regional and Localized Operational Emissions 

Emissions Source 
Emissions in lbs per day 

VOC NOx CO SOx PM10 PM2.5 

Area 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Energy 0.1 0.8 0.7 <0.1 0.1 0.1 
Mobile Sources 0.8 3.3 11.1 <0.1 3.9 1.1 
Project Regional Emissions 2.0 4.2 11.8 <0.1 3.9 1.1 
Regional Daily Thresholds 55 55 550 150 150 55 
Exceed Threshold? No No No No No No 

 

Project Localized Emissions 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Localized Significance ThresholdsA - 74 680 - 2 1 
Exceed Threshold? - No No - No No 
A Localized significance thresholds assumed a 1-acre area, which is the smallest project size used for 
analysis in the LST guidance document. The SCAQMD has not developed LST values for VOC or SOX. 
The Project is located in SRA No. 1, “Central Los Angeles County.” 
Source: NTEC, 2020. 

Emissions Summary  

According to SCAQMD guidance, individual projects that exceed SCAQMD’s recommended 



  Section 4 – Evaluation of Environmental Impacts 

 

 

 
DOCS Surgical Hospital Project 4-41 City of Los Angeles 
Negative Declaration  February 2021 

 

daily thresholds for project-specific impacts would have a cumulatively considerable contribution 
to emissions for those pollutants for which the Air Basin is in non-attainment.36 As shown in 
Table 4.3-8 and Table 4.3-9, Project construction and operational daily emissions at the Project 
Site would not exceed any of SCAQMD’s regional and localized thresholds, respectively. 
Additionally, all future projects would be required to individually analyze environmental impacts 
and would mitigate any potential air quality impacts if necessary. Therefore, the Project’s 
contribution to cumulative construction-related and operation-related regional and localized 
emissions would not be cumulatively considerable and would be less than significant. Therefore, 
the Project’s contribution to localized cumulative air quality impacts also would not be 
cumulatively considerable and, thus, would be less than significant. 

c) Would the project expose sensitive receptors to substantial pollutant 
concentrations? 

Less Than Significant Impact.  

Construction Emissions 

As discussed previously, the Project’s construction emissions would not exceed the SCAQMD’s 
regional significance thresholds. Construction emissions also would not exceed SCAQMD 
LSTs, meaning that nearby sensitive receptors generally located within 25 meters of the Project 
would not be exposed to substantial pollutant concentrations that would present a public health 
concern.  

The primary TAC that would be generated by construction activities is diesel PM, which would 
be released from the exhaust pipes of diesel-powered construction vehicles and equipment. 
According to SCAQMD methodology, health risks from carcinogenic air toxics such as diesel 
PM are usually quantified in terms of individual cancer risk, which is the likelihood that a person 
exposed to concentrations of TACs over a 30-year period every day will contract cancer based 
on standard risk-assessment methodology. However, the anticipated duration of construction 
activities associated with the Project’s implementation is only approximately three years, and 
daily diesel PM emissions would vary considerably day by day, and by phase. After the initial 
demolition and grading activities, which would be an estimated three months, the daily activities 
of off-road diesel-powered vehicles would reduce substantially. Additionally, as shown in the 
PM2.5 column in Table 4.3-8, the Project’s PM emissions, which include exhaust PM, would not 
exceed applicable regional thresholds and LSTs. As a result, TAC emissions from the Project’s 
construction equipment would result in less than significant impacts. 

Operations Emissions 

                                                             
36 See Appendix D in the Potential Control Strategies to Address Cumulative Impacts from Air Pollution White Paper (August 2003): 

http://www.aqmd.gov/home/rules-compliance/ceqa/air-quality-analysis-handbook 
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As also discussed previously the Project’s operational emissions would not exceed SCAQMD 
regional significance thresholds or LSTs. 

Additionally, the Project does not propose typical sources of acutely and chronically hazardous 
TACs such as industrial manufacturing processes, automotive repair facilities, or warehouse 
distribution facilities. As a result, the Project’s operations would not warrant the need for a 
health risk assessment, and this impact would be less than significant. 

Though the Project would generate traffic that produces and contributes to off-site emissions, 
Project traffic generation would not result in exceedances of CO air quality standards at nearby 
roadways due to three key factors. First, CO hotspots are rare and only occur in the presence of 
unusual atmospheric conditions and extremely cold conditions, neither of which applies to the 
Project area. Second, auto-related emissions of CO continue to decline because of advances in 
fuel combustion technology and the increasing penetration of this technology in the vehicle fleet. 
As shown earlier in Table 4.3-2, CO levels in the Project area are well-below federal and state 
standards, as are CO levels in the Basin itself. No exceedances of CO have been recorded at 
nearby monitoring stations for some time, and the Basin is currently designated as a CO 
attainment area for both CAAQS and NAAQS. Finally, the Project would not contribute to the 
levels of congestion and emissions necessary to trigger a potential CO hotspot. Therefore, the 
Project’s potential to expose sensitive receptors to substantial CO concentrations as a result of 
CO hotspots would be less than significant. 

d) Would the project result in other emissions (such as those leading to odors) 
adversely affecting a substantial number of people?  

Less Than Significant Impact.  

Odors are usually associated with industrial projects involving the use of chemicals, solvents, 
petroleum products, and other strong-smelling elements used in manufacturing processes, as 
well as sewage treatment facilities and landfills. The Project will be a medical use on a site that 
already supports medical uses and would not result in a significant change in the existing uses 
that would create objectionable odors. The Project also would not include any land uses 
typically associated with unpleasant odors and local nuisances (e.g., rendering facilities, dry 
cleaners). SCAQMD regulations that govern nuisances (i.e. Rule 402, Nuisances) would 
regulate any occasional odors associated with on-site uses. As a result, any odor impacts from 
the Project would be less than significant. 
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IV. BIOLOGICAL RESOURCES

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate,
sensitive, or special status species in local or regional plans,
policies, or regulations, or by the California Department of Fish
and Game or U.S. Fish and Wildlife Service?

b. Have a substantial adverse effect on any riparian habitat or other
sensitive natural community identified in local or regional plans,
policies, regulations or by the California Department of Fish and
Game or US Fish and Wildlife Service?

c. Have a substantial adverse effect on state or federally protected
wetlands (including, but not limited to, marsh, vernal pool,
coastal, etc.) through direct removal, filling, hydrological
interruption, or other means?

d. Interfere substantially with the movement of any native resident
or migratory fish or wildlife species or with established native
resident or migratory wildlife corridors, or impede the use of
native wildlife nursery sites?

` Conflict with any local policies or ordinances protecting biological 
resources, such as a tree preservation policy or ordinance? 

f. Conflict with the provisions of an adopted Habitat Conservation
Plan, Natural Community Conservation Plan, or other approved
local, regional, or state habitat conservation plan?

The section is based in part on the following item, included as Appendix C of this ND: 

C Tree Report, The Tree Resource, June 17, 2020 

a) Would the project have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate, sensitive, or
special status species in local or regional plans, policies, or regulation, or by the
California Department of Fish and Wildlife or U.S. Fish and Wildlife Service?

No Impact. 

A significant impact would occur if a project were to remove or modify habitat for any species 
identified or designated as a candidate, sensitive, or special status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Wildlife (CDFW) or 
the U.S. Fish and Wildlife Service (USFWS).  
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Migratory nongame native bird species are protected by international treaty under the Federal 
Migratory Bird Treaty Act (MBTA) of 1918 (50 CFR Section 10.13). Sections 3503, 3503.5 and 
3513 of the California Fish and Game Code prohibit take of all birds and their active nests 
including raptors and other migratory nongame birds (as listed under the Federal MBTA).37  

The Project Site is located in an urbanized area of the City. The Project Site does not contain 
any habitat capable of sustaining any species identified as a candidate, sensitive, or special 
status species in local or regional plans, policies, or regulations, or by the CDFW or USFWS. 
Additionally, there are no known locally designated natural communities at the Project Site or in 
the immediate vicinity, nor is the Project Site located immediately adjacent to undeveloped 
natural open space or a natural water source that may otherwise serve as habitat for State- or 
federally-listed species.  

The Project would comply with the regulations of the CDFW, USFWS, and MBTA. Therefore, no 
impact would occur.  

b) Would the project have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional plans, policies, 
and regulations or by the California Department of Fish and Wildlife or U.S. Fish 
and Wildlife Service? 

No Impact.  

A significant impact would occur if riparian habitat or any other sensitive natural community 
identified in local or regional plans, policies, and regulations or by the CDFW or USFWS were to 
be adversely modified without adequate mitigation. No riparian or other sensitive habitat areas 
are located on or adjacent to the Project Site. The nearest riparian area is near the Waddles 
Garden Park at the base of the Hollywood Hills and located approximately 3.5 miles north of the 
Site.38 Therefore, no impact would occur. 

c) Would the project have a substantial adverse effect on state or federally protected 
wetlands (including, but not limited to, marsh, vernal pool, coastal, etc.) through 
direct removal, filling, hydrological interruption, or other means? 

No Impact.  

A significant impact would occur if state or federally protected wetlands would be modified or 
removed by a project without adequate mitigation. The Project Site is located in an urbanized 
area of the City. No federally protected wetlands (e.g., estuarine and marine deepwater, 
estuarine and marine, freshwater pond, lake, riverine) occur on or in the immediate vicinity of 
the Project Site. The nearest wetland habitat is at the Ballona Creek Channel classified as 

                                                             
37  https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php, accessed March 23, 2020. 
38  USFWS, Wetlands Inventory, Riparian Layer: http://www.fws.gov/wetlands/Data/Mapper.html, accessed March 23, 2020. 
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Riverine and located approximately 1 mile southeast of the Project Site.39 Therefore, the Project 
will not result in the direct removal, filling, or hydrological interruption of a state or federally 
protected wetland. Therefore, no impact would occur. 

d) Would the project interfere substantially with the movement of any native resident 
or migratory fish or wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of native wildlife nursery sites? 

No Impact.  

A significant impact would occur if a project would interfere with or remove access to a 
migratory wildlife corridor or impede the use of wildlife nursery sites. Due to the existing urban 
development on the Project Site and in the adjacent surroundings, the Project Site does not 
function as a corridor for the movement of native or migratory animals. There are no large 
expanses of open spaces areas within and around the Project Site that provide linkages to 
natural open space areas and which may serve as wildlife corridors. Furthermore, the Project 
Site is not located in or adjacent to a Biological Resource Area or Significant Ecological Area as 
defined by the City40 or County.41 The Project would comply with the regulations of the CDFW, 
USFWS, and MBTA. No native wildlife nurseries are located in the project area. Therefore, no 
impact would occur. 

e) Would the project conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or ordinance? 

No Impact.  

A project-related significant adverse effect could occur if a project would be inconsistent with 
local regulations pertaining to biological resources. The City’s Native Tree Preservation 
Ordinance protects certain Southern California native tree species:42   

• Oak tree including Valley Oak (Quercus lobata), and California Live Oak (Quercus agrifolia), 
or any other tree of the oak genus indigenous to California but excluding the Scrub Oak 
(Quercus dumosa);  

• Southern California Black Walnut (Juglans californica var. californica);  

• Western Sycamore (Platanus racemose); and  

• California Bay (Umbellularia californica) 

                                                             
39  U. S. Fish & Wildlife Service, National Wetlands Inventory, Wetlands Layer: http://www.fws.gov/wetlands/Data/Mapper.html, 

accessed March 23, 2020. 
40  City of Los Angeles, Citywide General Plan Framework, DEIR, January 19, 1995, P. 2-18-4. 
41 County General Plan, Figure 9.3 Significant Ecological Areas and Coastal Resource Areas Policy Map, October 6, 2015. 
42 City of Los Angeles, Ordinance No. 177404: https://planning.lacity.org/Code_Studies/Other/ProtectedTreeOrd.pdf 
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Any such tree that measures four inches or more in cumulative diameter, four and one-half feet 
above the ground level at the base of the tree is a protected tree.  

The Project Site contains 4 street trees (1 on Ogden Drive, 3 on San Vicente Boulevard), which 
will be retained and protected in place, and 19 onsite trees, some of which may be impacted by 
the new construction and removed.43 None of the trees are protected species, which are limited 
to the City’s Tree Preservation Ordinance, which protects certain trees (including Valley Oak 
and California Live Oak, Southern California Black Walnut, Western Sycamore, and California 
Bay).44 Any tree removal will comply with the City’s Tree Replacement Program (Urban Forestry 
Division, Bureau of Street Services for the street tree). 

The Project would not impact any protected trees and would be require to comply with any other 
applicable regulation governing similar natural resources. Accordingly, the Project would not be 
inconsistent with any local policy or ordinance regarding biological resources. Therefore, no 
impact would occur. 

f) Would the project conflict with the provisions of an adopted Habitat Conservation 
Plan, Natural Community Conservation Plan, or other approved local, regional, or 
state habitat conservation plan? 

No Impact.  

A significant impact would occur if a project is inconsistent with mapping or policies in any 
conservation plans of the types cited. The Project Site is located in an urbanized area of the 
City. Due to the existing urban development on the Project Site and in the adjacent 
surroundings, there are no known locally designated natural communities on the Project Site. 
There are no City or County significant ecological areas on or around the Project Site.45 There 
are no California Natural Community Conservation Plans (CNCCP) in the area. The only 
CNCCP in the County is in the City of Rancho Palos Verdes.46 There are no Habitat 
Conservation Plans near the Project Site.47 

The Project will not conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Conservation Community Plan, or other approved local, regional, or State habitat conservation 
plan. Therefore, no impact would occur.  

                                                             
43  Tree Report, The Tree Resource, June 17, 2020. 
44 City of Los Angeles, Ordinance No. 177404: http://cityplanning.lacity.org/Code_Studies/Other/ProtectedTreeOrd.pdf. 
45  Navigate LA, Significant Ecological Areas layer: http://navigatela.lacity.org/navigatela/, accessed March 23, 2020. 
46 California Natural Community Conservation Plans, April 2019, 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=68626&inline, accessed March 30, 2020. 
47  USFWS, Habitat Conservation Plans: https://ecos.fws.gov/ecp0/conservationPlan/region/summary?region=8&type=HCP, 

accessed March 30, 2020. 
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V. CULTURAL RESOURCES

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Cause a substantial adverse change in the significance of a
historical resource pursuant to § 15064.5?

b. Cause a substantial adverse change in the significance of an
archaeological resource pursuant to § 15064.5?

c. Disturb any human remains, including those interred outside of
dedicated cemeteries?

The section is based in part on the following items, included as Appendix D of this ND: 

D-1 Historic Memorandum, Jenna Snow, November 9, 2020 

D-2 Archaeological Resources Response, South Central Coastal Information Center, 
September 17, 2020 

a) Would the project cause a substantial adverse change in the significance of a
historical resource pursuant to §15064.5?

Less Than Significant Impact. 

A significant impact would occur if the Project would substantially alter the environmental 
context of or remove identified historical resources. The definition of substantial adverse change 
is whether a project demolishes or materially alters in an adverse manner the physical 
characteristics that convey historical significance of the resource or that justify its eligibility for 
the California Register or a local register. In other words, if a project would render an eligible 
historic resource ineligible then there would be a significant adverse effect under CEQA. 
Impacts to historic districts are assessed to determine if the historic district as a whole could 
continue to convey its significance following implementation of a project. 

Environmental Setting 

The buildings at the Project Site were not included in the City of Los Angeles’ citywide survey, 
SurveyLA,48 nor are they included in the Historic Property Data File for Los Angeles County, 
updated to 2011, nor the Built Environment Resource Directory, maintained by the California 
Office of Historic Preservation. 

48  Architectural Resources Group, Inc., SurveyLA, Historic Resources Survey Report, Wilshire Community Plan Area, prepared 
for the City of Los Angeles Department of City Planning Office of Historic Resources, January 2015.  
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The Project Site is located adjacent to the Wilshire Vista West Historic District. The historic 
district is located south across an alley and east on the opposite side of Ogden Drive. Wilshire 
Vista West Historic District was listed in the California Register of Historical Resources 
(California Register) in August 202049 and in the National Register of Historic Places (National 
Register) in October 2020.50 The historic district was identified in SurveyLA as the “Orange 
Grove Avenue – Ogden Drive – Genesee Avenue Multi-Family Residential Historic District.”51 

The Project Site is located nearby three other historic districts: Carthay Square Historic 
Preservation Overlay Zone (HPOZ), which is located immediately west of Fairfax Avenue, 
Carthay Circle HPOZ, which is located diagonally across the intersection of Olympic Boulevard 
and Fairfax Avenue, and Miracle Mile HPOZ, of which the southern boundary is located a short 
distance to the east of the Project Site. Given the distance of nearly a quarter of a mile from the 
Project Site to Carthay Square and Carthay Circle HPOZs, as well as the separation by a major 
intersection, the Project Site is not readily visible to or from either HPOZ. Likewise, the southern 
boundary of Miracle Mile HPOZ is located a little over a quarter mile to the southeast of the 
Project Site on the north side of San Vicente Boulevard. Given the distance and intervening 
development, there does not appear to be any potential for indirect impacts to the setting of any 
of the three HPOZs. 

Direct Impacts 

Separated from the Wilshire Vista West Historic District by an alley to the south and Ogden 
Drive to the east, the Project is not located within the boundaries of the Wilshire Vista West 
Historic District and will not demolish or materially alter any contributing buildings or features of 
the Wilshire Vista West Historic District. Therefore, the Project will not have a direct impact on 
the Wilshire Vista West Historic District. 

Indirect Impacts 

The Project will not destroy any character-defining features that contribute to the significance of 
the Wilshire Vista West Historic District. The character of the Wilshire Vista West Historic 
District is generally insular and does not readily relate to the commercial thoroughfares to the 
north, south, or west. The Project will not change those relationships.  

The Project is aligned with Orange Grove Avenue and is set back from Ogden Drive, thereby 
providing space between the new construction and existing multi-family buildings to the east 
along San Vicente Boulevard. Those multi-family residences on the east side of Ogden Drive 

                                                             
49  California State Parks Office of Historic Preservation, “Actions Taken: August 14, 2020 SHRC Meeting,” 

https://ohp.parks.ca.gov/?pageid=24479.  
50  National Register of Historic Places, “Weekly List of Actions Taken on Properties: 10/19/2020 through 10/22/2020,” 

https://www.nps.gov/subjects/nationalregister/weekly-list-20201023.htm.  
51  “Orange Grove Avenue – Gardner Street Multi-Family Residential Historic District,” SurveyLA, Historic Districts, Planning 

Districts and Multi-property Resources, Wilshire Community Plan Area, January 2015, 407-491. 
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are surrounded by high hedges that reach almost to their second floor levels, effectively closing 
the buildings off from the street. Thus, there would not be a substantial change in the 
relationship of those buildings to the existing streetscape.  

The streetscape along San Vicente Boulevard is eclectic with a mix of building types, including 
commercial and medical office buildings, with varying architectural styles, dates of construction, 
as well as buildings of comparable height to the Project. Thus, the Project is in keeping with the 
already varied landscape of the urban environment along this corridor. At five stories high, 
although taller than the buildings in the residential neighborhood to the south, the Project is 
compatible in height with existing medical buildings along San Vicente Boulevard. The height of 
the proposed project will not indirectly impact the adjacent Wilshire Vista West Historic District 
as buildings of this size are not out of character for this varied area of San Vicente Boulevard. 

Therefore, the Project will not have an indirect impact on the Wilshire Vista West Historic 
District. 

Conclusion 
 
The Project will not destroy character-defining features of the Wilshire Vista West Historic 
District, nor will it have an indirect impact on the setting of the Wilshire Vista West Historic 
District. The Wilshire Vista West Historic District will continue to be characterized by tree-lined 
streets with architecturally distinctive single- and multi-family homes. The ability of the 
residences in the Wilshire Vista West Historic District to relate to one another and convey a 
sense of time and place will remain unchanged. Therefore, impacts would be less than 
significant. 

b) Would the project cause a substantial adverse change in the significance of an 
archaeological resource pursuant to §15064.5? 

Less Than Significant Impact.  

A significant impact would occur if a known or unknown archaeological resource would be 
removed, altered, or destroyed as a result of the proposed development. State CEQA 
Guidelines Section 15064.5 defines significant archaeological resources as resources that meet 
the criteria for historical resources or resources that constitute unique archaeological resources. 
A project-related significant impact could occur if a project would significantly affect 
archaeological resources that fall under either of these categories. 

The Project Site, located in an urbanized area, has been previously disturbed by past 
development activities and contains existing buildings and surface parking lot. The Project 
would require minor grading for utility and foundation work and for a small basement area 
containing storage and electrical rooms.  
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According to the South Central Coastal Information Center, while there are currently no 
recorded archaeological sites within the project area, buried resources could potentially be 
unearthed during project activities.52 

If archaeological resources are discovered during excavation, grading, or construction activities, 
work will cease in the area of the find until a qualified archaeologist has evaluated the find in 
accordance with federal, State, and local guidelines, including those set forth in California Public 
Resources Code Section 21083.2. Personnel of the Project will not collect or move any 
archaeological materials and associated materials. Construction activity may continue 
unimpeded on other portions of the Project Site. The found deposits would be treated in 
accordance with federal, State, and local guidelines, including those set forth in California Public 
Resources Code Section 21083.2. Therefore, with required compliance with all applicable 
regulatory measures and practices, impacts would be less than significant. 

c) Would the project disturb any human remains, including those interred outside of 
formal cemeteries? 

Less Than Significant Impact.  

A significant impact would occur if previously interred human remains would be disturbed during 
excavation of the Project Site.  

The Project Site, located in an urbanized area, has been previously disturbed by past 
development activities and contains existing buildings and surface parking lot. The Project 
would require minor grading for utility and foundation work and for a small basement area 
containing storage and electrical rooms.  

If human remains are encountered unexpectedly during construction demolition and/or grading 
activities, State Health and Safety Code Section 7050.5 requires that no further disturbance 
shall occur until the County Coroner has made the necessary findings as to origin and 
disposition pursuant to California Public Resources Code Section 5097.98. In the event that 
human remains are discovered during excavation activities, work will stop immediately and the 
County Coroner will be contacted. If the remains are determined to be of Native American 
descent, the Coroner has 24 hours to notify the Native American Heritage Commission (NAHC). 
The NAHC would immediately notify the person it believes to be the most likely descendent of 
the deceased Native American. The most likely descendent has 48 hours to make 
recommendations to the owner, or representative, for the treatment or disposition, with proper 
dignity, of the human remains and grave goods. If the owner does not accept the descendant’s 
recommendations, the owner or the descendent may request mediation by the NAHC. 
Therefore, with required compliance with all applicable regulatory measures and practices, 
impacts would be less than significant.  

                                                             
52  Archaeological Resources Response, South Central Coastal Information Center, September 17, 2020. 
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Additional information and analysis regarding Native American tribal archaeological and cultural 
resources is provided in Section XIX, Tribal Cultural Resources, below. 



Section 4 – Evaluation of Environmental Impacts 

DOCS Surgical Hospital Project 4-52 City of Los Angeles 
Negative Declaration February 2021 

VI. ENERGY

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Result in potentially significant environmental impact due to
wasteful, inefficient, or unnecessary consumption of energy
resources, during project construction or operation?

b. Conflict with or obstruct a state or local plan for renewable energy
or energy efficiency?

The section is based in part on the following item, included as Appendix E of this ND: 

E Energy and Fuel Calculations, CAJA Environmental Services, December 2020 

Regulatory Setting 

Federal 

First established by the U.S. Congress in 1975, the Corporate Average Fuel Economy (CAFE) 
standards reduce energy consumption by increasing the fuel economy of cars and light trucks. 
The National Highway Traffic Safety Administration (NHTSA) and U.S. Environmental Protection 
Agency (USEPA) jointly administer the CAFE standards. The U.S. Congress has specified that 
CAFE standards must be set at the “maximum feasible level” with consideration given for: (1) 
technological feasibility; (2) economic practicality; (3) effect of other standards on fuel economy; 
and (4) need for the nation to conserve energy.53 

State 

Building Energy Efficiency Standards 

The Building Energy Efficiency Standards for Residential and Nonresidential Buildings (CCR, 
Title 24, Part 6) were first adopted in 1976 and have been updated periodically since then as 
directed by statute. The Building Energy Efficiency Standards contain energy and water 
efficiency requirements (and indoor air quality requirements) for newly constructed buildings, 
additions to existing buildings, and alterations to existing buildings. Public Resources Code 
Sections 25402 subdivisions (a)-(b) and 25402.1 emphasize the importance of building design 
and construction flexibility by requiring the California Energy Commission (CEC) to establish 
performance standards, in the form of an “energy budget” in terms of energy consumption per 

53 United States Department of Transportation, CAFE standards, https://www.nhtsa.gov/laws-regulations/corporate-average-fuel-
economy, accessed December 10, 2020. 
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square foot of floor space. For this reason, the Building Energy Efficiency Standards include 
both a prescriptive option, allowing builders to comply by using methods known to be efficient, 
and a performance option, allowing builders complete freedom in their designs provided the 
building achieves the same overall efficiency as an equivalent building using the prescriptive 
option. Reference Appendices are adopted along with the Building Energy Efficiency Standards 
that contain data and other information that helps builders comply with the Building Energy 
Efficiency Standards.  

The 2016 update to the Building Energy Efficiency Standards focuses on several key areas to 
improve the energy efficiency of newly constructed buildings and additions and alterations to 
existing buildings. The most significant efficiency improvements to the residential Standards 
include improvements for attics, walls, water heating, and lighting. The most significant 
efficiency improvements to the nonresidential Standards include alignment with the American 
Society of Heating, Refrigerating and Air-conditioning Engineers (ASHRAE) 90.1 2013 national 
standards. New efficiency requirements for elevators and direct digital controls are included in 
the nonresidential Standards. The 2016 Standards also include changes made throughout all of 
its sections to improve the clarity, consistency, and readability of the regulatory language. The 
building efficiency standards are enforced through the local building or individual agency permit 
and approval processes.54 

The 2019 Building Energy Efficiency Standards improve upon the 2016 Energy Standards for 
new construction of, and additions and alterations to, residential and nonresidential buildings. 
Buildings permitted on or after January 1, 2020, must comply with the 2019 Standards. On the 
residential side, the standards encourage demand responsive technologies including battery 
storage and heat pump water heaters and improve the building’s thermal envelope through high 
performance attics, walls and windows to improve comfort and energy savings. In nonresidential 
buildings, the standards update indoor and outdoor lighting making maximum use of LED 
technology. For residential and nonresidential buildings, the standards enable the use of highly 
efficient air filters to trap hazardous particulates from both outdoor air and cooking and improve 
kitchen ventilation systems. 

The Office of Statewide Health Planning and Development (OSHPD) provides a code 
compliance notice that lists the enforceable codes for facilities under OSHPD. Projects 
submitted to OSHPD for review must be compliant with the requirements of all parts of Title 24 
that are effective at the time the application for the new project is submitted.55 The Project 
Applicant submitted the Project to OSHPD in December 2019, prior to the 2019 Energy 
Efficiency Standards going into effect. As such, the Project is subject to the 2016 Energy 
Efficiency Standards. The code compliance notice does not list the 2016 Title 24, Part 6 (Energy 

                                                             
 
55 OSHPD, Code Application Notice 1-0, https://oshpd.ca.gov/ml/v1/resources/document?rs:path=/Construction-And-

Finance/Documents/Resources/Codes-and-Regulations/Code-Application-Notices-CANs/2019/CAN-Building-Code-1-0-
Enforceable-Codes.pdf, accessed August 12, 2020. 
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Efficiency Standards) as part of the enforceable codes.56 As the Project is under the jurisdiction 
of OSHPD, Title 24, Part 6 (Energy Efficiency Standards) is not applicable to the Project. 

California Green Building Standards Code 

Part 11 of the Title 24 California Building Standards Code is referred to as the California Green 
Building Standards Code (CalGreen). The purpose of CalGreen is to “improve public health, 
safety and general welfare by enhancing the design and construction of buildings through the 
use of building concepts having a positive environmental impact and encouraging sustainable 
construction practices in the following categories: (1) Planning and design; (2) Energy efficiency; 
(3) Water efficiency and conservation; (4) Material conservation and resource efficiency; and (5) 
Environmental air quality.” CalGreen establishes mandatory measures for new residential and 

non-residential buildings, including energy efficiency, water conservation, material conservation, 
planning and design and overall environmental quality. CalGreen was most recently updated in 
2019 (2019 CalGreen Code). The updated 2019 CalGreen Code took effect on January 1, 2020. 

As discussed above, OSHPD provides a code compliance notice that lists the enforceable 
codes for facilities under OSHPD. The code compliance notice does not list Title 24, Part 11 as 
part of the enforceable codes. This is, in part, due to the requirements for hospitals to meet 
higher standards for redundancy, reliability, health, safety, and sanitation. As the Project is 
under the jurisdiction of OSHPD, Title 23, Part 11 is not applicable to the Project. 

California Renewable Portfolio Standard 

First established in 2002 under Senate Bill (SB) 1078, California’s Renewable Portfolio 
Standards (RPS) require retail sellers of electric services to increase procurement from eligible 
renewable energy resources to 33 percent of total retail sales by 2020. The California Public 
Utilities Commission (CPUC) and the California Energy Commission (CEC) jointly implement 
the RPS program. The CPUC’s responsibilities include: (1) determining annual procurement 
targets and enforcing compliance; (2) reviewing and approving each investor-owned utility’s 
renewable energy procurement plan; (3) reviewing contracts for RPS-eligible energy; and (4) 
establishing the standard terms and conditions used in contracts for eligible renewable energy. 

Senate Bill 350 

Senate Bill (SB) 350, signed October 7, 2015, is the Clean Energy and Pollution Reduction Act 
of 2015. The objectives of SB 350 are: (1) to increase the procurement of electricity from 
renewable sources from 33 percent to 50 percent by 2030, and (2) to double the energy 
efficiency savings in electricity and natural gas final end uses of retail customers through energy 

                                                             
56  OSHPD, Code Application Notices, https://oshpd.ca.gov/construction-finance/codes-and-regulations/#CANs, accessed August 

12, 2020. 
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efficiency and conservation.57 

Assembly Bill 1493/Pavley Regulations 

AB 1493 (commonly referred to as CARB’s Pavley regulations) recognized that climate change 
is a public health concern, that motor vehicles are a major source of the state’s GHG emissions, 
and that reducing these emissions will protect public health and the environment while 
stimulating the economy and enhancing job opportunities.58 While the main purpose is to reduce 
GHG emissions, the Pavley regulations would also result in better fuel efficiency. In comparison 
to the Federal CAFE standard of 35 miles per gallon (mpg), the California average fuel economy 
would be 43 in 2020.59 

Low Carbon Fuel Standard  

The Low Carbon Fuel Standard (LCFS), established in 2007 through Executive Order S-1-07 
and administered by CARB, requires producers of petroleum-based fuels to reduce the carbon 
intensity of their products, starting with 0.25 percent in 2011 and culminating in a 10-percent 
total reduction in 2020. Petroleum importers, refiners and wholesalers can either develop their 
own low carbon fuel products or buy LCFS credits from other companies that develop and sell 
low carbon alternative fuels, such as biofuels, electricity, natural gas, and hydrogen.60 

CARB’s Advanced Clean Cars Regulation  

Closely associated with the Pavley regulations, the Advanced Clean Cars emissions-control 
program was approved by CARB in 2012.61 The program combines the control of smog, soot, 
and GHGs with requirements for greater numbers of zero-emission vehicles for model years 
2015–2025.62 The components of the Advanced Clean Cars program include the Low-Emission 
Vehicle (LEV) regulations that reduce criteria pollutants and GHG emissions from light- and 
medium-duty vehicles, and the Zero-Emission Vehicle (ZEV) regulation, which requires 
manufacturers to produce an increasing number of pure ZEVs (meaning battery electric and fuel 
cell electric vehicles), with provisions to also produce plug-in hybrid electric vehicles (PHEV) in 
the 2018 through 2025 model years.63 

                                                             
57 Senate Bill 350 (2015–2016 Reg, Session) Stats 2015, ch. 547. 
58  CARB, California’s GHG Vehicle Emission Standards under Assembly Bill 1493 of 2002 (Pavley), 

https://ww2.arb.ca.gov/californias-greenhouse-gas-vehicle-emission-standards-under-assembly-bill-1493-2002-pavley, 
accessed July 29, 2020. 

59  CARB, Addendum to February 25 Technical Assessment, Comparison of Greenhouse Gas Reductions for the United States 
and Canada under ARB Regulations and Proposed 2011-2015 Model Year Fuel Economy Standards, May 8, 2008. 

60 Low Carbon Fuel Standard: https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/resources, accessed July 29, 
2020. 

61  CARB, Advanced Clean Cars Program: https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-program, accessed 
September 9, 2020. 

62  CARB, Advanced Clean Cars Program: https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-program, accessed 
September 9, 2020. 

63  CARB, Advanced Clean Cars Program: https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-program, accessed 
September 9, 2020. 
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Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor Vehicle Idling 

The Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor Vehicle Idling 
(Title 13, California Code of Regulations, Division 3, Chapter 10, Section 2435) was adopted to 
reduce public exposure to diesel particulate matter and other air contaminants by limiting the 
idling of diesel-fueled commercial motor vehicles. This section applies to diesel-fueled 
commercial motor vehicles with gross vehicular weight ratings of greater than 10,000 pounds 

that are or must be licensed for operation on highways. This measure prohibits diesel-fueled 
commercial vehicles greater than 10,000 pounds from idling for more than five minutes at any 
given time. Reducing idling of diesel-fueled commercial motor vehicles reduces the amount of 
petroleum-based fuel used by the vehicle.  

Senate Bill 375, Sustainable Communities Strategy 

The Sustainable Communities and Climate Protection Act of 2008, or Senate Bill 375 (SB 375), 
coordinates land use planning, regional transportation plans, and funding priorities to help 
California meet the GHG emissions reduction mandates established in AB 32. SB 375 
specifically requires each Metropolitan Planning Organization (MPO) to prepare a “sustainable 
communities strategy” (SCS) as a part of its Regional Transportation Plan (RTP) that will 
achieve GHG emission reduction targets set by CARB for the years 2020 and 2035 by reducing 
vehicle miles traveled (VMT) from light-duty vehicles through the development of more compact, 
complete, and efficient communities.64 

The Southern California Association of Governments (SCAG) is the metropolitan planning 
organization (MPO) for the area in which the Project Site is located. SCAG’s first-ever SCS is 
included in the 2012–2035 Regional Transportation Plan/Sustainable Communities Strategy 
(2012–2035 RTP/SCS), which was adopted by SCAG in April 2012. The goals and policies of 
the SCS that reduce VMT (and result in corresponding decreases in transportation-related fuel 
consumption) focus on transportation and land use planning that include building infill projects, 
locating residents closer to where they work and play, and designing communities so there is 
access to high quality transit service. In 2016, SCAG adopted the 2016–2040 RTP/SCS.65 The 
goals and policies of the 2016-2040 RTP/SCS are the same as those in the 2012–2035 
RTP/SCS. SCAG introduced its proposed 2020-2045 RTP/SCS, titled “Connect SoCal,” in 2019, 
which included virtually the same goals and policies as the 2016-2040 RTP/SCS, and which 
was formally adopted by SCAG’s Regional Council on September 3, 2020. One of the 
performance results of the 2020-2045 RTP/SCS is to reduce VMT per capita by 5 percent and 
vehicle hours traveled per capita by 9 percent (for automobiles and light/medium-duty trucks) as 
a result of regional transit service.66 

                                                             
64 Sustainable Communities, https://ww2.arb.ca.gov/our-work/topics/sustainable-communities, accessed December 10, 2020.  
65  SCAG, 2016 RTP/SCS, dated April 2016. 
66  SCAG 2020-2045 RTP/SCE, page 12: https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal-

plansummary_0.pdf?1606000989 
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Senate Bill 1389  

SB 1389 (PRC Sections 25300–25323) requires the development of an integrated plan for 
electricity, natural gas, and transportation fuels. The CEC must adopt and transmit to the 
Governor and Legislature an Integrated Energy Policy Report (IEPR) every two years. In 2018, 
the CEC decided to write the IEPR in two volumes. Volume I, which was published on August 1, 
2018, highlights the implementation of California’s innovative policies and the role they have 
played in establishing a clean energy economy. Volume II, which was adopted on February 20, 
2019, provides more detail on several key energy issues and will encompass new analyses.67 
The most recently completed report, the 2019 IEPR (adopted February 20, 2020), addresses a 
variety of issues related to energy efficiency, benchmarking under the Assembly Bill 758 Action 
Plan, strategies related to data for improved decisions in the Existing Buildings Energy 
Efficiency Action Plan, building energy efficiency standards, achieving 60 percent renewable by 
2030 called for in SB 100, among other issues.68 The IEPR contains measures, such as 
decarbonizing buildings, doubling energy efficiency savings, increasing flexibility in the electrical 
system to integrate more renewable energy, and reduce petroleum use in cars and trucks by up 
to 50 percent. 

Regional 

SCAG’s 2016-2040 RTP/SCS presents a long-term transportation vision through the year 2040 
for the six-county region of Imperial, Los Angeles, Orange, Riverside, San Bernardino, and 
Ventura Counties. On April 7, 2016, the SCAG Regional Council adopted the 2016-2040 
RTP/SCS, the mission of which is “leadership, vision and progress which promote economic 
growth, personal well-being, and livable communities for all Southern Californians.”69 The 2016-
2040 RTP/SCS includes land use strategies that focus on urban infill growth and walkable, 
mixed-use communities in existing urbanized and opportunity areas. More mixed-use, walkable, 
and urban infill development would be expected to accommodate a higher proportion of growth 
in more energy-efficient housing types like townhomes, apartments, and smaller single-family 
homes, as well as more compact commercial building types. Furthermore, the 2016-2040 
RTP/SCS includes transportation investments and land use strategies that encourage 
carpooling, increase transit use, active transportation opportunities, and promoting more 
walkable and mixed-use communities, which would potentially help to reduce VMT. 

The 2016-2040 RTP/SCS also establishes High-Quality Transit Areas (HQTA), which are 
described as generally walkable transit villages or corridors that are within 0.5 miles of a well-
serviced transit stop or a transit corridor with 15-minute or less service frequency during peak 
commute hours.70 Local jurisdictions are encouraged to focus housing and employment growth 

                                                             
67  CEC, 2018 Integrated Energy Policy Report, Volume I, August 2018, https://www.energy.ca.gov/data-

reports/reports/integrated-energy-policy-report/2018-integrated-energy-policy-report-update, accessed October 6, 2020. 
68 CEC, 2019 Integrated Energy Policy Report: https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2019-

integrated-energy-policy-report, accessed October 6, 2020. 
69 SCAG, 2016–2040 Regional Transportation Plan/Sustainable Communities Strategy, dated April 2016. 
70 SCAG, 2016–2040 RTP/SCS, p. 8. 
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within HQTAs to reduce VMT. The Project Site is located within an HQTA as designated by the 
2016-2040 RTP/SCS.71 

SCAG’s 2020-2045 RTP/SCS (also known as “Connect SoCal”) builds upon the 2016-2040 
RTP/SCA and outlines more than $638 billion in transportation system investments through 
2045. It was prepared through a collaborative, continuous, and comprehensive process with 
input from local governments, county transportation commissions, tribal governments, non-profit 
organizations, businesses and local stakeholders within the counties of Imperial, Los Angeles, 
Orange, Riverside, San Bernardino and Ventura. The 2020-2045 RTP/SCS includes strategies 
for accommodating projected population, household and employment growth in the SCAG 
region by 2045 as well as a transportation investment strategy for the region. These land use 
strategies are directly tied to supporting related GHG emissions reductions through increasing 
transportation choices with a reduced dependence on automobiles and an increase growth in 
walkable, mixed-use communities and HQTAs and by encouraging growth near destinations 
and mobility options, promoting diverse housing choices, leveraging technology innovations, 
supporting implementation of sustainability policies, and promoting a green region.  

Local 

Green LA: An Action Plan to Lead the Nation in Fighting Global Warming and ClimateLA 

Green LA is the City’s climate action plan. The plan, released in May 2007, sets forth a goal of 
reducing the City’s GHG emissions to 35 percent below 1990 levels by the year 2030.72 
ClimateLA is the implementation program that provides detailed information about each action 
item discussed in the Green LA framework. ClimateLA includes focus areas addressing 
environmental issues including but not limited to energy, water, transportation, and waste.73 The 
energy focus area includes action items with measures that aim to increase the use of 
renewable energy to 35 percent by 2020, reduce the use of coal-fired power plants, and present 
a comprehensive set of green building policies to guide and support private sector 
development.74 

City of Los Angeles Sustainable City pLAn and Green New Deal 

The Sustainable City pLAn was adopted in 2015 and includes both short-term and long-term 
aspirations through the year 2035 in various topic areas, including water, solar power, energy-
efficient buildings, carbon and climate leadership, waste and landfills, housing and 
development, mobility and transit, and air quality, among others.75 Specific targets include the 
construction of new housing units within 1,500 feet of transit by 2017, reducing VMT per capita 
by five percent by 2025, and increasing trips made by walking, biking, or transit by at least 35 

                                                             
71 SCAG, 2016–2040 RTP/SCS; Exhibit 5.1: High Quality Transit Areas in the SCAG Region for 2040 Plan, p. 77. 
72 City of Los Angeles, Green LA: An Action Plan to Lead the Nation In Fighting Global Warming, May 2007. 
73 City of Los Angeles, Climate LA: Municipal Program Implementing the GreenLA Climate Action Plan, 2008. 
74 City of Los Angeles, Climate LA: Municipal Program Implementing the GreenLA Climate Action Plan, 2008. 
75  City of Los Angeles, Sustainable City pLAn, April 2015. 
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percent by 2025. The Sustainable City pLAn was updated in April 2019 and renamed L.A.’s 
Green New Deal.76 The 2019 Sustainable City pLAn/ L.A.’s Green New Deal has established 
targets, such as 100 percent renewable energy by 2045, diversion of 100 percent of waste by 
2050, and recycling of 100 percent of wastewater by 2035.  

City of Los Angeles Green Building Code 

The City’s Green Building Code is based on CalGreen (discussed above), which was developed 
and mandated by the state to attain consistency among the various jurisdictions within the state 
with the specific goals to reduce a building’s energy and water use, reduce waste, and reduce 
the carbon footprint. As discussed above, as the Project is under the jurisdiction of OSHPD, 
Title 24, Part 11 is not applicable to the Project. Therefore, the LA Green Building Code would 
also not be applicable. 

City of Los Angeles Solid Waste Programs and Ordinances 

The recycling of solid waste materials also contributes to reduced energy consumption. 
Specifically, when products are manufactured using recycled materials, the amount of energy 
that would have otherwise been consumed to extract and process virgin source materials is 
reduced. For example, in 2015, 3.61 million tons of aluminum was produced by recycling in the 
United States, saving enough energy to provide electricity to 7.5 million homes.77 In 1989, 
California enacted AB 939, the California Integrated Waste Management Act, which establishes 
a hierarchy for waste management practices such as source reduction, recycling, and 
environmentally safe land disposal.78 The City includes programs and ordinances related to 
solid waste. They include: (1) the City of Los Angeles Solid Waste Management Policy Plan, 
which was adopted in 1993 and is a long-range policy plan promoting source reduction for 
recycling for a minimum of 50 percent of the City’s waste by 2000 and 70 percent of the waste 
by 2020; (2) the RENEW LA Plan, which is a Resource Management Blueprint with the aim to 
achieve a zero waste goal through reducing, reusing, recycling, or converting the resources now 
going to disposal so as to achieve an overall diversion level of 90 percent or more by 2025; (3) 
the Waste Hauler Permit Program (Ordinance 181,519), which requires all private waste haulers 
collecting solid waste, including construction and demolition waste, to obtain AB 939 
Compliance Permits and to transport construction and demolition waste to City certified 
construction and demolition processing facilities; and (4) the Exclusive Franchise System 
Ordinance (Ordinance No. 182,986), which, among other requirements, sets maximum annual 
disposal levels and specific diversion requirements for franchised waste haulers in the City to 
promote solid waste diversion from landfills in an effort to meet the City’s zero waste goals. 
These solid waste reduction programs and ordinances help to reduce the number of trips to haul 

                                                             
76  City of Los Angeles, L.A.’s Green New Deal, Sustainability Plan 2019, April 2019, 

https://plan.lamayor.org/sites/default/files/pLAn_2019_final.pdf, accessed on October 6, 2020.. 
77 American Geosciences Institute, How Does Recycling Save Energy?, www.americangeosciences.org/critical-issues/faq/how-

does-recycling-save-energy, accessed on December 10, 2020. 
78 CalRecycle, History of California Solid Waste Law, 1985–1989 www.calrecycle.ca.gov/laws/legislation/calhist/1985to1989.htm. 
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solid waste, therefore reducing the amount of petroleum-based fuel, and also help to reduce the 
energy used to process solid waste. 

2017 Power Strategic Long-Term Resource Plan 

The Los Angeles Department of Water and Power (LADWP) 2017 Power Strategic Long-Term 
Resource Plan (2017 SLTRP) document serves as a comprehensive 20-year roadmap that 
guides LADWP’s Power System in its efforts to supply reliable electricity in an environmentally 
responsible and cost effective manner. The 2017 SLTRP re-examines and expands its analysis 
on the 2016 Final Power Integrated Resource Plan resource cases with updates in line with 
latest regulatory framework, and updates to case scenario assumptions that include a 65 
percent RPS, advanced energy efficiency, and higher levels of local solar, energy storage, and 
transportation electrification. 

Recent updates include an updated 2016/17 Energy Efficiency Potential Study results with a 
target of 15 percent energy efficiency from 2017 through 2027, revised energy storage 
procurement targets, and completion of a distributed energy resources study titled, “Distributed 
Energy Resources Implementation Study (DERIS).” The 2017 SLTRP also includes numerous 
updates including new renewable projects, associated transmission upgrade cost and fuel cost 
assumptions, along with a host of other updates. The 2017 SLTRP uses system modeling tools 
to analyze and determine the long-term economic, environmental, and operational impact of 
alternative resource portfolios by simulating the integration of new resource alternatives within 
the existing mix of assets and providing the analytic results to inform the selection of a 
recommended case that is cost effective in reducing greenhouse gas emissions and maintains 
superior system reliability. 

Early coal replacement and energy efficiency continue to be key strategies to reduce 
greenhouse gas emissions. Increasing the RPS to 55 percent by 2030 and 65 percent by 2036, 
including increased amounts of energy efficiency, local solar and energy storage, are other key 
initiatives to reduce greenhouse gas emissions. The 2017 SLTRP analyzed electrification of the 
transportation sector as a strategy to further reduce overall greenhouse gas emissions and to 
significantly reduce local emissions such as VOC, NOx, CO, and PM2.5 that would result from 
electrifying local transportation and therefore recommends expanding existing programs to 
promote increased workplace and residential electric vehicle charging stations to support 
greater electric vehicle adoption while collaborating with regulatory agencies to develop 
mutually beneficial policies. 

The 2017 SLTRP also includes a general assessment of the revenue requirements and rate 
impacts that support the recommended resource plan through 2037. While this assessment will 
not be as detailed and extensive as the financial analysis that was completed for 2015-16 fiscal 
year rate action, it clearly outlines the general requirements. As a long-term planning process, 
the 2017 SLTRP examines a 20-year horizon in order to secure adequate supplies of electricity.  
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LADWP announced that the SLTRP Advisory Process has been postponed and will merge with 
the LA100 Advisory Group in 2020. LADWP’s next steps are to request to align all ocean water 
cooling deadlines to 2029 with the State Water Resources Control Board, shift focus from 
repowering Scattergood and other in-basin power plants to clean energy alternatives, issue 
request for information for new energy storage, local solar, energy efficiency, and demand 
response, convene transmission working group, and work with neighboring utilities to maximize 
resources. 

Existing Conditions 

Electricity 

The production of electricity requires the consumption or conversion of energy resources, 
including water, wind, oil, gas, coal, solar, geothermal, and nuclear resources, into energy. The 
delivery of electricity involves a number of system components, including substations and 
transformers that lower transmission line power (voltage) to a level appropriate for on-site 
distribution and use. The electricity generated is distributed through a network of transmission 
and distribution lines commonly called a power grid. Conveyance of electricity through 
transmission lines is typically responsive to market demands. 

Energy capacity, or electrical power, is generally measured in watts (W), while energy use is 
measured in watt-hours (Wh). For example, if a light bulb has a capacity rating of 100 W, the 
energy required to keep the bulb on for 1 hour would be 100 Wh. If ten 100-W bulbs were on for 
1 hour, the energy required would be 1,000 Wh or 1 kilowatt-hour (kWh). On a utility scale, a 
generator’s capacity is typically rated in megawatts (MW), which is one million W, while energy 
usage is measured in megawatt-hours (MWh) or gigawatt-hours (GWh), which is one billion Wh. 

LADWP provides electrical service throughout the City and many areas of the Owens Valley, 
serving approximately 4.0 million people within a service area of approximately 465 square 
miles, excluding the Owens Valley. The Project Site is located within LADWP’s Metropolitan 
Planning District.  

LADWP generates power from a variety of energy sources, including hydropower, coal, gas, 
nuclear sources, and renewable resources, such as wind, solar, and geothermal sources. 
According to LADWP’s 2017 Power Strategic Long-Term Resources Plan, the LADWP has a 
net dependable generation capacity greater than 7,531 MW.79 In 2017, the LADWP power 
system experienced an instantaneous peak demand of 6,432 MW.80 Approximately 32 percent 

                                                             
79  LADWP, 2017 Power Strategic Long-Term Resources Plan, December 2017. 
80  LADWP, 2017 Retail Electric Sales and Demand Forecast, p. 6. 
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of LADWP’s 2018 electricity purchases were from renewable sources, which is similar to the 31-
percent statewide percentage of electricity purchases from renewable sources.81  

Existing Electricity Consumption at the Project Site 

Electricity is provided to the Project Site through a network of utility poles that are operated and 
maintained by the LADWP. The Project Site is developed with a hospital use. Based on 
CalEEMod calculations for the existing uses listed in Appendix B, the existing buildings 
consume approximately 481,337 kWh of electricity per year. 

Natural Gas 

Natural gas is a combustible mixture of simple hydrocarbon compounds (primarily methane) that 
is used as a fuel source. Natural gas consumed in California is obtained from naturally occurring 
reservoirs, mainly located outside the state, and delivered through high-pressure transmission 
pipelines. The natural gas transportation system is a nationwide network and thus, resource 
availability is typically not an issue. Natural gas provides almost one-third of the state’s total 
energy requirements and is used in electricity generation, space heating, cooking, water 
heating, industrial processes, and as a transportation fuel.  

Natural gas is provided to the Project Site by the Southern California Gas Company 
(SoCalGas). SoCalGas is the principal distributor of natural gas in Southern California, serving 
residential, commercial, and industrial markets. SoCalGas serves approximately 21.6 million 
customers in more than 500 communities encompassing approximately 20,000 square miles 
throughout Central and Southern California, from the City of Visalia to the Mexican border. 

SoCalGas receives gas supplies from several sedimentary basins in the western United States 
and Canada, including supply basins located in New Mexico (San Juan Basin), West Texas 
(Permian Basin), the Rocky Mountains, and Western Canada as well as local California 
supplies. The traditional, southwestern United States sources of natural gas will continue to 
supply most of SoCalGas’ natural gas demand. The Rocky Mountain supply is available but is 
used as an alternative supplementary supply source, and the use of Canadian sources provides 
only a small share of SoCalGas supplies due to the high cost of transport. Gas supply available 
to SoCalGas from California sources averaged 323 million cf per day in 2017 (the most recent 
year for which data are available).82 

SoCalGas supplies natural gas to the Project Site from natural gas service lines located in the 
Project Site vicinity.  

                                                             
81  CEC, 2018 Power Content Label, Los Angeles Department of Water and Power, July 2019, 

https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-powercontentlabel?_adf.ctrl-
state=11n0s73x89_4&_afrLoop=10605717140504, accessed October 6, 2020. 

82  California Gas and Electric Utilities, 2020 California Gas Report, https://www.socalgas.com/regulatory/cgr, accessed October 6, 
2020. 
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Existing Natural Gas Consumption at the Project Site 

Natural gas is provided to the Project Site through a network of underground pipelines that are 
operated and maintained by SoCalGas. Based on CalEEMod calculations for the existing uses 
listed in Appendix B, the existing buildings on the Project Site consume approximately 
1,290,570 cubic feet (cf) per year. 

Transportation Energy 

According to the CEC, transportation accounted for approximately 41 percent of California’s 
total energy consumption in 2017.83 In 2019, California consumed 15.43 billion gallons of 
gasoline and 3.08 billion gallons of diesel fuel.84,85 Petroleum-based fuels currently account for 
90 percent of California’s transportation energy sources.86 However, the state is now working on 
developing flexible strategies to reduce petroleum use. Over the last decade, California has 
implemented several policies, rules, and regulations to improve vehicle efficiency, increase the 
development and use of alternative fuels, reduce air pollutants and GHGs from the 
transportation sector, and reduce VMT. Accordingly, gasoline consumption in California has 
declined.87 The CEC predicts that the demand for gasoline will continue to decline over the next 
ten years due to increased fuel efficiency and electrification, and there will be an increase in the 
use of alternative fuels.88 According to CARB’s EMFAC Web Database, Los Angeles County on-
road transportation sources consumed 3.67 billion gallons of gasoline and 745 million gallons of 
diesel fuel in 2020.89 

Existing Transportation Energy Consumption at the Project Site 

The estimate of annual VMT associated with existing conditions at the Project Site is 474,865 
per year.90  

a) Would the Project result in potentially significant environmental impact due to 
wasteful, inefficient, or unnecessary consumption of energy resources, during 
project construction or operation?  

Less Than Significant Impact.  

Construction 

                                                             
83  CEC, 2019 Integrated Energy Policy Report, dated February 20, 2020, p. 4. 
84  California Board of Equalization, Net Taxable Gasoline Gallons 10-Year Report. https://www.cdtfa.ca.gov/taxes-and-

fees/spftrpts.htm 
85  California Board of Equalization, Net Taxable Diesel Gallons 10-Year Report. https://www.cdtfa.ca.gov/taxes-and-

fees/spftrpts.htm 
86  CEC, 2020–2023 Investment Plan Update for the Clean Transportation Program, November 2020, page 10. 
87  State Board of Equalization, Economic Perspective, Discussion of Recent Economic Developments, Publication 329, Volume 

XIX, Number 1, February 2013. 
88  CEC, 2019 Integrated Energy Policy Report, page 228. 
89  CARB, EMFAC2014 Web Database. Data included in Appendix E. 
90    VMT Calculator in the Transportation Assessment, November 2020, included in Appendix J. 
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During Project construction, energy would be consumed in the form of electricity associated with 
the conveyance of water used for dust control and, on a limited basis, powering lights, electronic 
equipment, or other construction activities necessitating electrical power. As discussed below, 
construction activities, including the demolition of existing structures and construction of new 
buildings and facilities, typically do not involve the consumption of natural gas. Project 
construction would also consume energy in the form of petroleum-based fuels associated with 
the use of off-road construction vehicles and equipment on the Project Site, construction worker 
travel to and from the Project Site, and delivery and haul truck trips (e.g., hauling of demolition 
material to off-site reuse and disposal facilities). 

As shown in Table 4.6-1, a total of 233 MWh of electricity, 43,905 gallons of gasoline, and 
61,171 gallons of diesel is estimated to be consumed during Project construction.  

Electricity 

During construction of the Project, electricity would be consumed to supply and convey water for 
dust control and, on a limited basis, may be used to power lighting, electronic equipment, and 
other construction activities necessitating electrical power. Electricity would be supplied to the 
Project Site by existing electrical services within the Project Site and would not affect other 
services. 

Table 4.6-1 
Summary of Energy Usage During Construction 

Energy Type Quantity 
Electricity 
Water Consumption 362 kWh 
Lighting, equipment and other construction activities needing power 232,748 kWh 

Total Electricity 233,110 kWh 

Transportation - Gasoline 
On-Road Construction Equipment (Worker) 43,905 gallons 
Off-road Construction Equipment 0 

Total Gasoline 43,905 gallons 

Transportation - Diesel 
On-Road Construction Equipment (Vender + Haul) 18,226 gallons 
Off-road Construction Equipment (Equipment) 42,945 gallons 

Total Diesel 61,171 gallons 

Detailed calculations in Appendix E. 

 

As shown in Table 4.6-1, a total of approximately 233,110 kWh of electricity is anticipated to be 
consumed during Project construction. The electricity demand at any given time would vary 
throughout the construction period based on the construction activities being performed, and 
would cease upon completion of construction. When not in use, electric equipment would be 
powered off so as to avoid unnecessary energy consumption. In addition, although Title 24 
requirements typically apply to energy usage for buildings, long-term construction lighting 
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(longer than 120 days) providing illumination for the site and staging areas would also comply 
with applicable Title 24 requirements, which includes limits on the wattage allowed per specific 
area, which result in the conservation of energy.91 As such, the demand for electricity during 
construction would not cause wasteful, inefficient, and unnecessary use of energy. 

The estimated construction electricity usage represents approximately 33 percent of the 
estimated net annual operational demand, which, as discussed below, would be within the 
supply and infrastructure service capabilities of LADWP.92 Moreover, construction electricity 
usage would replace some of the existing electricity usage at the Project Site during 
construction. 

Natural Gas 

Construction activities, including the construction of new buildings and facilities, typically do not 
involve the consumption of natural gas. Accordingly, natural gas would not be supplied to 
support Project construction activities; thus, there would be no demand generated by 
construction. 

Transportation Energy 

The petroleum-based fuel use summary provided in Table 4.6-1 represents the amount of 
transportation energy that could potentially be consumed during Project construction based on a 
conservative set of assumptions. As shown, on- and off-road vehicles would consume an 
estimated 43,905 gallons of gasoline and approximately 61,171 gallons of diesel fuel throughout 
the Project’s construction. For comparison purposes, the fuel usage during Project construction 
would represent approximately 0.001 percent of the 2025 annual on-road gasoline-related 
energy consumption and 0.006 percent of the 2025 annual diesel fuel-related energy 
consumption in Los Angeles County. 

Trucks and equipment used during proposed construction activities would comply with CARB’s 
anti-idling regulations, as well as the In-Use Off-Road Diesel-Fueled Fleets regulation.93 In 
addition to reducing criteria pollutant emissions, compliance with the anti-idling and emissions 
regulations would also result in efficient use of construction-related energy and reduce fuel 
consumption. Anti-idling regulations would limit the amount of fuel wasted in equipment and 

                                                             
91  California Building Energy Efficiency Standards, Title 24, Part 6, §110.9, §130.0, and §130.2. 
92  The percentage is derived by taking the total amount of electricity usage during construction (233,110 kWh) and dividing that 

number by the total amount of net electricity usage during operation (704,862 kWh) to arrive at 33. 
93  The Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor Vehicle Idling (Title 13, California Code of 

Regulations, Division 3, Chapter 10, Section 2485) was primarily adopted to reduce diesel air toxic pollutant emissions from 
heavy-duty trucks but also indirectly encourages the use of petroleum-based fuel in a more efficient manner by not allowing 
diesel trucks to idle for greater than 5 minutes at any location. The Regulation to Reduce Emissions of Diesel Particulate 
Matter, Oxides of Nitrogen and other Criteria Pollutants, from In-Use Heavy-Duty Diesel-Fueled Vehicles (Title 13, CCR, 
Division 3, Chapter 1, Section 2025) was primarily adopted to reduce pollutant emissions but also indirectly encourages the 
use of petroleum-based fuel in a more efficient manner by requiring retirement, replacement, or repower of older less efficient, 
dirtier engines. 
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trucks that are not in operation. Emissions regulations to control diesel particulate matter (DPM) 
and NOx emissions would require that engines be more efficient, which results in reduced fuel 
consumption. In addition, on-road vehicles (i.e., haul trucks, worker vehicles) would be subject 
to Federal fuel efficiency requirements. Therefore, Project construction activities would comply 
with existing energy standards with regard to transportation fuel consumption. As such, the 
demand for petroleum-based fuel during construction would not cause wasteful, inefficient, and 
unnecessary use of energy. 

Construction Materials 

The energy analysis does not include a full life cycle analysis of energy usage that would occur 
over the production/transport of materials used during the construction of the Project or used 
during the operational life of the Project, or the end of life for the materials and processes that 
would occur as an indirect result of the Project. Estimating the energy usage associated with 
these processes would be too speculative for meaningful consideration, would require analysis 
beyond the current state-of-the-art technology in impact assessment, and may lead to a false or 
misleading level of precision in reporting. Manufacture and transport of materials related to 
Project construction and operation are expected to be regulated under regulatory energy 
efficiency requirements. Therefore, it is assumed that energy usage related to construction and 
operational materials would be consistent with current regulatory requirements regarding energy 
usage. 

Operation 

During operation of the Project, energy would be consumed for multiple purposes, including, but 
not limited to, heating/ventilating/air conditioning (HVAC); refrigeration; lighting; and the use of 
electronics, equipment, and machinery. Energy would also be consumed during Project 
operations related to water usage, solid waste disposal, and vehicle trips.  

As shown in Table 4.6-2, the Project’s net new energy demand would be approximately 705 
MWh of electricity per year, 1.67 million cf of natural gas per year, 21,006 gallons of gasoline 
per year, and 5,239 gallons of diesel fuel per year. 

Table 4.6-2 
Summary of Energy Usage During Operation 

Energy Type Quantity 
Electricity 
Building 673,520 kWh/year 
Water 31,342 kWh/year 

Total Electricity 704,862 kWh/year 

 
Total Natural Gas 1,687,025 cf/year 

 
Transportation 
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Gasoline 21,006 gallons 
Diesel 5,239 gallons 

Total Transportation 26,245 gallons 

Detailed calculations in Appendix E. 
 

Electricity 

It should be noted that the CalEEMod energy (electricity and natural gas) calculations are based 
on 2016 Title 24 energy efficiency standards and has not been updated to 2019 Title 24 
standards. In addition, LADWP is required to procure at least 33 percent of its energy portfolio 
from renewable sources by 2020. The current sources procured by LADWP include wind, solar, 
and geothermal sources. These sources account for 32 percent of LADWP’s overall energy mix 
in 2018, the most recent year for which data are available.94 This represents the available off-
site renewable sources of energy that would meet the Project’s energy demand. The use of 
renewable energy would indirectly reduce use of fossil fuels required for electricity generation 
(e.g., natural gas, coal, oil). While the electricity usage rate for a given land use would not be 
directly affected by the availability of renewable energy, the consumption of fossil fuels required 
for electricity generation would be reduced. 

Furthermore, the Project would comply with Section 110.10 of Title 24, which includes 
mandatory requirements for solar-ready buildings and, as such, would not preclude the potential 
use of alternate fuels.  

Based on LADWP’s 2017 Power Strategic Long-Term Resources Plan, LADWP forecasts that 
its total energy sales in the 2024–2025 fiscal year (the Project’s buildout year) will be 23,286 
GWh of electricity.95,96 As such, the Project-related net increase in annual electricity 
consumption of 704 MWh per year would represent less than 0.003 percent of LADWP’s 
projected sales in 2025.  

Natural Gas 

As stated above, the Project’s estimated net increase in demand for natural gas is 1.68 million 
cf per year, which translates to 4,622 cf per day. Based on the 2020 California Gas Report, the 
California Energy and Electric Utilities estimates natural gas consumption within SoCalGas’ 
planning area will be approximately 2.34 billion cf per day in 2024 (the Project’s buildout year).97 
The Project would account for approximately 0.0001 percent of the 2024 forecasted 
consumption in SoCalGas’ planning area.  

                                                             
94  CEC, 2018 Power Content Label, Los Angeles Department of Water and Power, July 2019, 

https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-powercontentlabel?_adf.ctrl-
state=11n0s73x89_4&_afrLoop=10605717140504, accessed October 6, 2020. 

95 LADWP defines its future electricity supplies in terms of sales that will be realized at the meter. 
96  LADWP, 2017 Power Strategic Long-Term Resources Plan, December 2017, Appendix A, Table A-1. 
97  California Gas and Electric Utilities, 2020 California Gas Report. See Table 33. 
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Transportation Energy  

Based on the Project trip-generation estimates, the Project-related traffic would result in the 
consumption of petroleum-based fuels related to vehicular travel to and from the Project Site. 
The Project Site is located in an HQTA designated by SCAG, which indicates that the Project 
Site is an appropriate site for increased density and employment opportunities from a “smart 
growth,” regional planning perspective.98  

Extensive public bus and rail transit service is provided within the Project study area. The 
Project Site is served by the future Metro rail at Wilshire/Fairfax, Metro bus lines 218 and 780 
with stops on Fairfax Avenue, Metro bus lines 20 and 270 with stops on Wilshire Boulevard, 
Metro bus lines 28 and 728 with stops on Olympic Boulevard, and Metro bus lines 30 and 330 
with stops on San Vicente Boulevard. Thus, the existing transit services in the vicinity of the 
Project Site would provide Project employees, residents, and guests with various public 
transportation opportunities in lieu of driving.  

Additionally, the Project would provide short- and long-term bicycle parking spaces as required 
by the LAMC in addition to bicycle storage areas for Project residents and guests in accordance 
with LAMC requirements.  

The effects of the project on local and regional energy supplies and on requirements for 
additional capacity. 

Construction 

During construction, electricity would be used to provide temporary lighting and other general 
construction activities. The electricity demand at any given time would vary throughout the 
construction period based on the construction activities being performed and would cease upon 
completion of construction. When not in use, electric equipment would be powered off to avoid 
unnecessary energy consumption. As energy consumption during Project construction activities 
would be relatively negligible, the Project would not likely affect regional energy consumption in 
years during the construction capabilities. 

Operation 

As stated above, the Project-related increase in annual electricity consumption would represent 
approximately 0.003 percent of LADWP’s projected sales in 2024-2025. Also, the Project’s 
estimated increase in demand for natural gas would account for approximately 0.0001 percent 
of the forecasted 2024 consumption in SoCalGas’s planning area. In summary, energy 
consumption during Project operations would be negligible, and energy requirements would be 
within LADWP’s and SoCalGas’s service provision. 

                                                             
98  The City’s Zoning Information and Map Access System (ZIMAS) also shows the Project Site in a Transit Priority Area (TPA). 
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The effects of the project on peak and base period demands for electricity and other forms of 
energy. 

Electricity demand during construction and operation of the Project would have a negligible 
effect on the overall capacity of LADWP’s power grid and base load conditions. With regard to 
peak load conditions, LADWP’s power system experienced an all-time high peak of 6,432 MW 
on August 31, 2017.99 LADWP also estimates a peak load based on two years of data known as 
base case peak demand to account for typical peak conditions. Based on LADWP estimates for 
2017, the base case peak demand for the power grid is 5,854 MW.100 In comparison to the 
LADWP power grid base peak load of 5,854 MW in 2017, the Project would represent 
approximately 0.003 percent of the LADWP base peak load conditions. In addition, LADWP’s 
annual growth projection in peak demand of the electrical power grid of 0.4 percent would be 
enough to account for future electrical demand by the Project.101 Therefore, Project electricity 
consumption during operational activities would have a negligible effect on peak load conditions 
of the power grid. 

The degree to which the project complies with existing energy standards. 

As the Project is under the jurisdiction of OSHPD, Title 24, Energy Efficiency Standards is not 
applicable to the Project, nor is the LA Green Building Code. 

With regard to transportation fuels, trucks, and equipment used during proposed construction 
activities, the Project would comply with CARB’s anti-idling regulations as well as the In-Use 
Off-Road Diesel-Fueled Fleets regulation. Although these regulations are intended to reduce 
criteria pollutant emissions, compliance with the anti-idling and emissions regulations would also 
result in efficient use of construction-related energy. During Project operations, vehicles 
travelling to and from the Project Site are assumed to comply with the Corporate Average Fuel 
Economy (CAFE) fuel economy standards. Project-related vehicle trips would also comply with 
Pavley and Low Carbon Fuel Standards, which are designed to reduce vehicle GHG emissions 
but would also result in fuel savings in addition to CAFE standards. Therefore, Project 
construction and operational activities would comply with existing energy standards with regards 
to transportation fuel consumption. 

Effects of the Project on Energy Resources 

As discussed above, LADWP’s electricity generation is derived from a mix of non-renewable 
and renewable sources such as coal, natural gas, solar, geothermal, wind, and hydropower. 
LADWP’s 2017 STLRP identifies adequate resources (natural gas, coal) to support future 
generation capacity. 

                                                             
99 LADWP, 2017 Retail Electric Sales and Demand Forecast. p. 6. 
100 Ibid. 
101 Ibid. 
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Natural gas supplied to Southern California is mainly sourced from out of state with a small 
portion originating in California. Sources of natural gas for the Southern California region are 
obtained from locations throughout the western United States as well as Canada.102 According 
to the U.S. Energy Information Administration (EIA), the United States currently has over 80 
years of natural gas reserves based on 2015 consumption.103 Compliance with energy 
standards is expected to result in more efficient use of natural gas (lower consumption) in future 
years. Therefore, Project construction and operation activities would have a negligible effect on 
natural gas supply. 

Transportation fuels (gasoline and diesel) are produced from crude oil, which is imported from 
various regions around the world. Based on current proven reserves, crude oil production would 
be sufficient to meet over 50 years of consumption.104 The Project would also comply with CAFE 
fuel economy standards, which would result in more efficient use of transportation fuels (lower 
consumption). Project-related vehicle trips would also comply with Pavley and Low Carbon Fuel 
Standards, which are designed to reduce vehicle GHG emissions but would also result in fuel 
savings in addition to CAFE standards. Therefore, Project construction and operation activities 
would have a negligible effect on the transportation fuel supply. 

With regard to on-site renewable energy sources, on-site renewable energy sources would not 
be feasible to install on-site as there are no local sources of energy from the following sources: 
biodiesel, biomass hydroelectric and small hydroelectric, digester gas, fuel cells, landfill gas, 
municipal solid waste, ocean thermal, ocean wave, and tidal current technologies, or multi- fuel 
facilities using renewable fuels. Furthermore, while the Project Site is located in a Methane 
Zone, and while methane is a renewable derived biogas, it is not available on the Project Site in 
commercially viable quantities or form, and its extraction and treatment for energy purposes 
would result in secondary impacts. Additionally, wind-powered energy is not viable on the 
Project Site due to the lack of sufficient wind in the Los Angeles basin. Specifically, based on a 
map of California’s wind resource potential, the Project Site is not identified as an area with wind 
resource potential.105 

The project’s projected transportation energy use requirements and its overall use of efficient 
transportation alternatives. 

The Project’s design and proximity to transit lines, retail uses, and other medical uses along San 
Vicente Boulevard would allow its employees and patients to travel to those places via transit, 
reducing associated VMT. The design of the Project, which includes dedicated bicycle parking 
facilities and an improved streetscape with pedestrian amenities, would also encourage 

                                                             
102 California Gas and Electric Utilities, 2017 California Gas Report, 2017. 
103 U.S. Energy Information Administration, Frequently Asked Questions, www.eia.gov/tools/faqs/faq.php?id=58&t=8. 
104 BP Global, Oil reserves, https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy/oil/oil-

reserves.html. 
105 CEC, National Renewable Energy Laboratory (NREL) Wind Prospector, https://maps.nrel.gov/wind-prospector/#/?aL=kM6jR-

%255Bv%255D%3Dt%26qCw3hR%255Bv%255D%3Dt%26qCw3hR%255Bd%255D%3D1&bL=groad&cE=0&lR=0&mC=36.4
16862115300304%2C-120.421142578125&zL=8. 
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employees to use non-automotive forms of transportation such as walking or biking to visit 
nearby uses. In addition, extensive public bus and rail transit service is provided within the area 
of the Project Site and provide regular service intervals of 15 minutes during the peak hours. 

The degree to which the project design and/or operations incorporate energy-conservation 
measures, particularly those that go beyond City requirements 

The City’s current Green Building Code requires compliance with the CalGreen Code and 
California’s Building Energy Efficiency Standards (Title 24). However, as the Project is under the 
jurisdiction of OSHPD, Title 24 is not applicable to the Project, nor is the LA Green Building 
Code. The City has also adopted several plans and regulations to promote the reduction, reuse, 
recycling, and conversion of solid waste going to disposal systems. These regulations include 
the City of Los Angeles Solid Waste Management Policy Plan, the RENEW LA Plan, and the 
Exclusive Franchise System Ordinance (Ordinance No. 182,986). These solid waste reduction 
programs and ordinances help to reduce the number of trips associated with hauling solid 
waste, thereby reducing the amount of petroleum-based fuel consumed. Furthermore, recycling 
efforts indirectly reduce the energy necessary to create new products made of raw material, 
which is an energy- intensive process. Thus, through compliance with the City’s construction-
related solid waste recycling programs, the Project would contribute to reduced fuel-related 
energy consumption. 

Whether the Project conflicts with adopted energy conservation plans. 

As the Project is under the jurisdiction of OSHPD, Title 24 is not applicable to the Project, nor is 
the LA Green Building Code. 

The Project would be consistent with the energy efficiency policies emphasized in the 
RTP/SCS. The Project would place a medical use in an area with neighborhood services, jobs, 
residential uses, that is well served by existing public transportation, including Metro bus lines 
and the future rail line. This is evidenced by the Project Site’s location within a designated 
HQTA. The introduction of additional job opportunities within an HQTA, as proposed by the 
Project, is consistent with numerous policies in the 2016-2040 RTP/SCS and the 2020-2045 
RTP/SCS related to locating new jobs near transit.  

The 2016-2040 RTP/SCS would result in an estimated 8 percent decrease in VMT by 2020 and 
an 18 percent decrease in VMT by 2035, while the 2020-2045 RTP/SCS would result in an 
estimated 8 percent decrease by 2020 and a 19 percent decrease by 2035. By meeting and 
exceeding the SB 375 targets for 2020 and 2035, the 2016-2040 RTP/SCS and the 2020-2045 
RTP/SCS are expected to fulfill and exceed their portion of SB 375 compliance with respect to 
meeting the state’s GHG emission reduction goals. Thus, consistent with the 2016-2040 
RTP/SCS and the 2020-2045 RTP/SCS, the Project would reduce VMT and associated 
petroleum-based fuel use. As such, based on the above, the Project would be consistent with 
adopted energy conservation plans. 
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As demonstrated in the analysis above, the Project would not result in any wasteful, inefficient, 
or unnecessary consumption of energy during construction or operation. The Project’s energy 
requirements would not significantly affect local and regional supplies or capacity. The Project’s 
energy usage during peak and base periods would also be consistent with electricity and natural 
gas future projections for the region. Electricity generation capacity and supplies of natural gas 
and transportation fuels would also be sufficient to meet the needs of Project-related 
construction and operations. In summary, the Project’s energy demands would not significantly 
affect available energy supplies and would comply with existing energy efficiency standards. 
Therefore, Project impacts related to wasteful, inefficient, or unnecessary consumption of 
energy resources during construction or operation would be less than significant. 

b) Would the Project conflict with or obstruct a state or local plan for renewable 
energy or energy efficiency? 

Less Than Significant Impact. 

Construction 

Electricity 

As discussed above, construction activities at the Project Site would require minor quantities of 
electricity for lighting, power tools, and other support equipment. Heavy construction equipment 
would be powered with diesel fuel. During Project construction activities, electricity usage 
represents a negligible amount of the estimated annual Project operational demand, and as 
described below, LADWP’s existing electrical infrastructure currently has enough capacity to 
provide service for the Project Site and its related construction and operational activities. 
Moreover, the Project’s construction-related electricity usage would replace the electricity usage 
from the existing hospital use at the Project Site during construction. As existing power lines are 
located in the vicinity of the Project Site, temporary power poles may be installed to provide 
electricity during Project construction. Existing off-site infrastructure would not have to be 
expanded or newly developed to provide electrical service to the project during construction or 
demolition. Therefore, the Project would not result in an increase in demand for electricity or 
natural gas that exceeds available supply or distribution infrastructure capabilities that could 
result in the construction of new energy facilities or expansion of existing facilities, the 
construction of which could cause significant environmental effects. Therefore, construction of 
the Project does not conflict with the LADWP’s 2017 SLTRP. 

With regard to existing electrical distribution lines, the Project Applicant would be required to 
coordinate electrical infrastructure removals or relocations with LADWP and comply with site-
specific requirements set forth by LADWP, which would ensure that service disruptions and 
potential impacts associated with grading, construction, and development within LADWP 
easements are minimized. As such, construction of the Project would not adversely affect the 
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electrical infrastructure serving the surrounding uses or utility system capacity. Construction of 
the Project does not conflict with the LADWP plan to increase alternative energy distribution.  

Natural Gas 

Construction activities, including the construction of new buildings and facilities, typically do not 
involve the consumption of natural gas. Since the Project Site is located in an area already 
served by existing natural gas infrastructure, it is anticipated that the Project would not require 
extensive off-site infrastructure improvements to serve the Project Site. Construction impacts 
associated with the installation of natural gas connections would be confined to trenching in 
order to place the lines below surface. In addition, prior to ground disturbance, Project 
contractors would notify and coordinate with SoCalGas to identify the locations and depth of all 
existing gas lines and avoid disruption of gas service to other properties. Therefore, construction 
of the Project would not result in an increase in demand for natural gas to affect available supply 
or distribution infrastructure capabilities and would not result in the construction of new energy 
facilities or expansion of existing facilities, the construction of which could cause significant 
environmental effects. Construction of the Project would not conflict with the SoCalGas 
distribution or the supplies noted in the California Gas Report. 

Operation 

Electricity 

As shown above, the Project’s operational electricity usage is approximately 0.003 percent of 
LADWP’s projected sales in 2024/5. In addition, during peak conditions, the Project would also 
represent approximately 0.001 percent of the LADWP estimated peak load. Therefore, during 
Project operations, LADWP’s existing and planned electricity capacity and electricity supplies 
would be sufficient to support the Project’s electricity demand. 

Natural Gas 

The Project would account for approximately 0.0001 percent of the forecasted 2024 
consumption in SoCalGas’ planning area. Therefore, SoCalGas’s existing and planned natural 
gas supplies would be sufficient to support the Project’s net increase in demand for natural gas. 

Conclusion 

As demonstrated in the analysis above, construction and operation of the Project would not 
result in an increase in demand for electricity or natural gas that exceeds available supply or 
distribution infrastructure capabilities that could result in the construction of new energy facilities 
or expansion of existing facilities, the construction of which could cause significant 
environmental effects. The local and state plans for renewable energy are directed toward the 
local suppliers of energy (LADWP and SoCalGas). Since the Project would not exceed the local 
supplies or infrastructure, both utilities could serve the Project as part of their normal operations. 
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As part of their normal operations, they make commitments to meet local and state energy 
efficiency requirements. Therefore, the Project would not conflict with or obstruct a state or local 
plan for renewable energy or energy efficiency and potential impacts would be less than 
significant during construction and operation. 
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VII. GEOLOGY AND SOILS

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Directly or indirectly cause potential substantial adverse effects,
including the risk of loss, injury, or death involving:

i. Rupture of a known earthquake fault, as delineated on the most
recent Alquist-Priolo Earthquake Fault Zoning Map issued by the
State Geologist for the area or based on other substantial
evidence of a known fault, caused in whole or in part by the
project’s exacerbation of the existing environmental conditions?
Refer to Division of Mines and Geology Special Publication 42.

ii. Strong seismic ground shaking caused in whole or in part by the
project’s exacerbation of the existing environmental conditions?

iii. Seismic-related ground failure, including liquefaction, caused in
whole or in part by the project’s exacerbation of the existing
environmental conditions?

iv. Landslides, caused in whole or in part by the project’s
exacerbation of the existing environmental conditions?

b. Result in substantial soil erosion or the loss of topsoil?
c. Be located on a geologic unit that is unstable, or that would

become unstable as a result of the project, and potentially result
in on- or off-site landslide, lateral spreading, subsidence,
liquefaction, or collapse, caused in whole or in part by the
project’s exacerbation of the existing environmental conditions?

d. Be located on expansive soil, as defined in Table 18-1-B of the
Uniform Building Code (1994), creating substantial direct or
indirect risks to life or property caused in whole or in part by the
project’s exacerbation of the existing environmental conditions?

e. Have soils incapable of adequately supporting the use of septic
tanks or alternative waste water disposal systems where sewers
are not available for the disposal of waste water?

f. Directly or indirectly destroy a unique paleontological resource or
site or unique geologic feature?

The section is based in part on the following items, included as Appendix F of this ND: 

F-1 Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019 

F-2 Paleontological Resources Response, Natural History Museum of Los Angeles County, 
May 18, 2020 

a) Would the project directly or indirectly cause potential substantial adverse effects,
including the risk of loss, injury, or death involving:
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(i) Rupture of a known earthquake fault, as delineated on the most recent 
Alquist-Priolo Earthquake Fault Zoning Map issued by the State Geologist for 
the area or based on other substantial evidence of a known fault, caused in 
whole or in part by the project’s exacerbation of the existing environmental 
conditions? Refer to Division of Mines and Geology Special Publication 42. 

Less Than Significant Impact.  

The Project Site is located in the seismically active region of Southern California. Numerous 
active and potentially active faults with surface expressions (fault traces) have been mapped 
adjacent to, within, and beneath the City. California faults are classified as active, potentially 
active, or inactive. Faults from past geologic periods of mountain building that do not display any 
evidence of recent offset are considered “inactive” or “potentially active.” Faults that have 
historically produced earthquakes or show evidence of movement within the Holocene (past 
11,000 years) are considered “active faults.” Active faults that are capable of causing large 
earthquakes may also cause ground rupture. The Alquist-Priolo Act of 1971 was enacted to 
protect structures from hazards associated with fault ground rupture.  

The Project Site is not located within an Alquist-Priolo Earthquake Fault Zone.106  

The Project Site is not located within a City of Los Angeles Preliminary Fault Study Area.107 

There are no active faults on or adjacent to the Project Site. Therefore, ground rupture hazard 
potential for the Project Site is considered low.108 The nearest fault is the Newport-Inglewood 
Fault at 1.5 miles.109 

Therefore, there would not be potential substantial adverse effects caused directly or indirectly 
by the Project, including risk of loss, injury, or death involving the rupture of a known earthquake 
fault, as delineated on the most recent Alquist-Priolo Earthquake Fault Zone Map issued by the 
State Geologist for the area or based on other substantial evidence of a known fault, caused in 
whole or in part by the Project’s exacerbation of the existing environmental conditions, and 
impacts would be less than significant. 

(ii) Strong seismic ground shaking caused in whole or in part by the project’s 
exacerbation of the existing environmental conditions? 

Less Than Significant Impact.  

The principal seismic hazard to the Project Site and Project is strong ground shaking from 
earthquakes produced by local faults. Modern, well-constructed buildings are designed to resist 

                                                             
106  ZIMAS search: http://zimas.lacity.org/. 
107  Navigate LA, Geotechnical Layer: http://navigatela.lacity.org/navigatela/, accessed April 10, 2020. 
108  Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 
109  ZIMAS search: http://zimas.lacity.org/. 
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ground shaking through the use of shear panels, moment-resisting frames and reinforcement. 
Additional precautions may be taken to protect personal property and reduce the chance of 
injury, including strapping water heaters and securing furniture and appliances. Due to the 
Project’s location in a seismically active region, it is likely that the Project Site will be shaken by 
future earthquakes produced in southern California. 

The California State Legislature enacted the Seismic Hazards Mapping Act of 1990, which was 
prompted by damaging earthquakes in California, and was intended to protect the public from 
the effects of strong ground shaking, liquefaction, landslides, and other earthquake-related 
hazards. The Seismic Hazards Mapping Act requires that the State Geologist delineate various 
“seismic hazards zones.” The maps depicting the zones are released by the California 
Geological Survey. The Seismic Hazards Mapping Act does not require mitigation to a level of 
no ground failure and/or no structural damage.  

As with most locations in southern California, there is a considerable potential for strong seismic 
shaking at the Project Site. The Project structures would be designed and constructed in 
accordance with the most current seismic parameters and regulations contained in the LAMC, 
which incorporates the International Building Code, and California Building Code. Additionally, 
because the Project is a hospital, it must also comply specific regulations for healthcare facilities 
set forth in the California Building Code.  

The design and construction of the Project must be reviewed by OSHPD. OSHPD regulates the 
design and construction of healthcare facilities to ensure they are safe and capable of providing 
services to the public. The Facilities Development Division (FDD) Building Standards Unit of 
OSHPD is responsible for the development of administrative regulations and building standards 
for the construction of hospitals California. These regulations are developed, as necessary, to 
implement the provisions of the Alfred E. Alquist Hospital Seismic Safety Act of 
1983.110Compliance with current California Building Code, LAMC, and OSHPD requirements will 
minimize the potential to expose people or structures to substantial risk or loss or injury. 

The Site is not within an earthquake fault zone or seismic hazards zone.111  

The Project will comply with site-specific ground motion values and seismic design criteria 
provided in the Geotechnical Engineering Report. Therefore, there would not be potential 
substantial adverse effects caused directly or indirectly by the Project, including risk of loss, 
injury, or death involving strong seismic ground shaking caused in whole or in part by the 
project’s exacerbation of the existing environmental conditions, and impacts would be less than 
significant. 

                                                             
110  OSHPD, Codes and Regulations, https://oshpd.ca.gov/construction-finance/codes-and-regulations/#building-standards-unit, 

accessed May 19, 2020. 
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(iii) Seismic-related ground failure, including liquefaction, caused in whole or in 
part by the project’s exacerbation of the existing environmental conditions? 

No Impact.  

Liquefaction is a phenomenon in which saturated silty to cohesion-less soils below the 
groundwater table are subject to temporary loss of strength due to buildup of excess pore 
pressure during cyclic loading conditions such as those induced by an earthquake. Liquefaction-
related effects include loss of bearing strength, amplified ground oscillations, lateral spreading, 
and flow failures.  

According to the California Geological Survey, the Project Site is not within a liquefaction 
zone.112  

According to the City, the Project Site is not within an area susceptible to liquefaction.113  

According to the General Plan Safety Element, the Project Site is not within a liquefaction 
area.114  

According to the Geotechnical Report, the Project Site is underlain by older alluvial deposits and 
is not located in an earthquake induced liquefaction area per the State Seismic Hazard maps.115 
Therefore, there would not be potential substantial adverse effects caused directly or indirectly 
by the Project, including risk of loss, injury, or death involving seismic-related ground failure, 
including liquefaction, caused in whole or in part by the Project’s exacerbation of the existing 
environmental conditions, and no impacts would occur. 

 (iv) Landslides caused in whole or in part by the project’s exacerbation of the 
existing environmental conditions? 

No Impact.  

A project-related significant adverse effect may occur if the Project is located in a hillside area 
with soil conditions that would suggest a high potential for sliding. A landslide area is land 
identified by the State of California that is located in the general area of sites that possess the 
potential for earthquake-induced rock falls, slope failure, and debris flow. The Project Site is not 
located within a mapped landslide area. No significant slopes are located near the Project Site.  

According to the California Geological Survey, the Project Site is not within a landslide zone.116  

                                                             
112  CA Department of Conservation: https://maps.conservation.ca.gov/cgs/EQZApp/app/, accessed April 10, 2020. 
113  City of Los Angeles, Zone Information and Map Access System search: http://zimas.lacity.org/. 
114  Los Angeles Safety Element, Exhibit B, Areas Susceptible to Liquefaction in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, April 10, 2020. 
115 Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 
116  CA Department of Conservation: https://maps.conservation.ca.gov/cgs/EQZApp/app/ 
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According to the City, the Project Site is not within a landslide area.117  

According to the General Plan Safety Element, the Project Site is not in a bedrock or probable 
bedrock landslide area.118  

According to the Geotechnical Report, the Site is not located in a zone of potential landsliding. 
The Site has flat topography. Therefore, landsliding is not considered to be a hazard to the 
proposed improvements.119 Therefore, there would not be potential substantial adverse effects 
caused directly or indirectly by the Project, including risk of loss, injury, or death involving 
landslides caused in whole or in part by the project’s exacerbation of the existing environmental 
conditions, and no impacts would occur. 

b) Would the project result in substantial soil erosion or the loss of topsoil? 

Less Than Significant Impact.  

A significant impact may occur if a project exposes large areas to the erosional effects of wind 
or water for a protracted period of time. Demolition (removal of the existing modular building and 
surface parking lot) and grading would expose soils for a limited time, allowing for possible 
erosion. However, due to the temporary nature of the soil exposure during the grading process, 
substantial erosion is unlikely to occur. 

Review of grading related to the building pad construction is under the responsibility of 
OSHPD.120 All other grading activities require permits from LADBS, which reviews compliance 
with requirements and standards designed to limit potential soil erosion impacts to acceptable 
levels. In addition, on-site grading and Project Site preparation will comply with all applicable 
provisions of LAMC Chapter IX, Division 70, addressing grading, excavation, and fills. The 
grading plan will conform with the City’s Landform Grading Manual guidelines, subject to 
approval by the Department of City Planning and LADBS’s Grading Division.  

During construction, the Project will be required to prevent the transport of sediments from the 
Project Site by stormwater runoff and winds through the use of appropriate Best Management 
Practices (BMPs). Appropriate erosion control and drainage devices per LAMC Section 91.7013 
shall be provided to the satisfaction of LADBS. Therefore, construction would not result in 
substantial soil erosion or the loss of topsoil, and impacts would be less than significant.  

Long-term operation of the Project would not result in substantial soil erosion or loss of topsoil. 
The entire Project Site would be covered by the proposed structures or surface parking; thus, no 
exposed areas subject to erosion would be created or affected by the Project. Therefore, 

                                                             
117  City of Los Angeles, Zone Information and Map Access Systemsearch: http://zimas.lacity.org/. 
118  Los Angeles Safety Element, Exhibit C, Landslide Inventory and Hillside Areas in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, March 24, 2020. 
119 Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 
120  OSHPD, Code Application Notice 2-0,  
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operation of the Project would not result in substantial soil erosion or the loss of topsoil, and 
impacts would be less than significant. 

c) Would the project be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and potentially result in on- or 
off-site landslide, lateral spreading, subsidence, liquefaction, or collapse, caused 
in whole or in part by the project’s exacerbation of the existing environmental 
conditions? 

Less Than Significant Impact.  

A significant impact may occur if the Project is built in an unstable area without proper site 
preparation or design features to provide adequate foundations for the project buildings, thus 
posing a hazard to life and property. Construction activities associated with the Project are 
reviewed by OSHPD, and are designed to assure safe construction, including building 
foundation requirements appropriate to Project Site conditions. As discussed in the response to 
Questions VI(a)(iii) and VI(a)(iv), the Project Site is not at risk for liquefaction or landslides. 
Therefore, the Project would not be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the Project, and potentially result in on- or off-site 
landslide, lateral spreading, subsidence, liquefaction, or collapse, caused in whole or in part by 
the Project’s exacerbation of the existing environmental conditions, and impacts would be less 
than significant. 

d) Would the project be located on expansive soil, as identified in Table 18-1-B of the 
Uniform Building Code (1994), creating substantial direct or indirect risks to life or 
property? 

Less Than Significant Impact.  

A significant impact may occur if the Project is built on expansive soils without proper site 
preparation or design features to provide adequate foundations for project buildings thus posing 
a hazard to life and property. Expansive soils contain significant amounts of clay which may 
expand or shrink with moisture variations.  

Construction activities associated with the Project are reviewed by OSHPD, and are designed to 
assure safe construction, including building foundation requirements appropriate to Project Site 
conditions. The expansion potential of the onsite soils was evaluated by performing an 
expansion index test in accordance with ASTM D4829. The boring material on the Site provided 
a laboratory-tested expansion index of 21. The expansion potential result is low (which is any 
expansion potential from 21 to 50).121 

                                                             
121  Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 



  Section 4 – Evaluation of Environmental Impacts 

 

 

 
DOCS Surgical Hospital Project 4-81 City of Los Angeles 
Negative Declaration  February 2021 

 

The Project would comply with the recommendations and conditions in the Geotechnical 
Engineering Report (see Appendix F-1). This would ensure that the Project is sufficiently 
developed and constructed from a geotechnical perspective. Therefore, the Project would not 
be located on expansive soil, as identified in Table 18-1-B of the Uniform Building Code (1994), 
creating substantial direct or indirect risks to life or property, and impacts would be less than 
significant. 

e) Would the project have soils incapable of adequately supporting the use of septic 
tanks or alternative wastewater disposal systems where sewers are not available 
for the disposal of wastewater? 

No Impact.  

This question would apply to the Project only if it were located in an area not served by an 
existing sewer system. The Project Site is located in an urbanized area within the City, which is 
served by a wastewater collection, conveyance, and treatment system operated by the City. No 
septic tanks or alternative disposal systems are necessary, nor are they proposed. Therefore, 
the project would not have soils incapable of adequately supporting the use of septic tanks or 
alternative wastewater disposal systems where sewers are not available for the disposal of 
wastewater, and no impact would occur. 

f) Would the project directly or indirectly destroy a unique paleontological resource 
or site or unique geologic feature? 

Less Than Significant Impact.  

Regulatory Setting 

California PRC Section 5097.5 provides protection for cultural and paleontological resources, 
where Section 5097.5(a) states, in part, that:  

No person shall knowingly and willfully excavate upon, or remove, destroy, injure, or 
deface, any historic or prehistoric ruins, burial grounds, archaeological or vertebrate 
paleontological site, including fossilized footprints, inscriptions made by human agency, 
rock art, or any other archaeological, paleontological or historical feature, situated on 
public lands, except with the express permission of the public agency having jurisdiction 
over the lands. 

California Code of Regulations (CCR) Title 14, Section 4307 states that: 

…no person shall remove, injure, deface or destroy any object of paleontological, 
archaeological, or historical interest or value. 

California CCR, Title 14, Section 1427 recognizes that: 
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… California’s archaeological resources are endangered by urban development and 
population growth and by natural forces….Every person, not the owner thereof, who 
willfully injures, disfigures, defaces, or destroys any object or thing of archaeological or 
historical interest or value, whether situated on private lands or within any public park of 
place, is guilty of a misdemeanor. It is a misdemeanor to alter any archaeological 
evidence found in any cave, or to remove any materials from a cave. 

The Conservation Element of the City of Los Angeles General Plan recognizes paleontological 
resources in Section 3: “Archeological and Paleontological” (Conservation Element, page II-3), 
specifically the La Brea Tar Pits, and identifies protection of paleontological resources as an 
objective (Conservation Element, page II-5).  

The General Plan identifies site protection as important, stating, “Pursuant to CEQA, if a land 
development project is within a potentially significant paleontological area, the developer is 
required to contact a bonafide paleontologist to arrange for assessment of the potential impact 
and mitigation of potential disruption of or damage to the site.  

Section 3 of the Conservation Element, adopted in September 2001, includes policies for the 
protection of paleontological resources. As stated therein, it is the City’s policy that 
paleontological resources be protected for historical, cultural research, and/or educational 
purposes. Section 3 sets as an objective the identification and protection of significant 
paleontological sites and/or resources known to exist or that are identified during “land 
development, demolition, or property modification activities.”  

Section 5 of the Conservation Element recognizes the City’s responsibility for identifying and 
protecting its cultural and historical heritage. The Conservation Element establishes the policy to 
continue to protect historic and cultural sites and/or resources potentially affected by proposed 
land development, demolition, or property modification activities, with the related objective to 
protect important cultural and historical sites and resources for historical, cultural, research, and 
community educational purposes.122 

Construction 

The Project Site, located in an urbanized area, has been previously disturbed by past 
development activities and contains existing buildings and surface parking lot. The Project will 
be primarily built at grade, with a small basement area containing storage and electrical rooms. 

According to the Natural History Museum of Los Angeles County, there are no vertebrate fossil 
localities that like directly within the Project Site. However, there are fossil localities nearby from 
the same sedimentary deposits that occur in the Project Site area.123 

                                                             
122     City of Los Angeles General Plan, Conservation Element, pages II-6 to II-9. 
123   Paleontological Resources Response, Natural History Museum of Los Angeles County, May 18, 2020. 
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Due to the limited excavation involved with construction of the Project, it is unlikely that any 
paleontological resources will be encountered. Nonetheless, there are existing best practices in 
the City of Los Angeles regarding the inadvertent discovery of paleontological resources, 
including: 

1. If paleontological resources are discovered during grading or construction, the LADBS 
will be notified immediately, and all work will cease in the area of the find until a qualified 
paleontologist evaluates the find. Construction activity may continue unimpeded on other 
portions of the Project Site. The paleontologist shall determine the location, the time 
frame, and the extent to which any monitoring of earthmoving activities shall be required. 

The Project would implement such best practices should any inadvertent discovery of resources 
occur. Any found deposits would be treated in accordance with federal, State, and local 
guidelines, including those set forth in California Public Resources Code Section 21083.2. 
Therefore, the project is not anticipated to directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature, and impacts would be less than significant. 
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VIII. GREENHOUSE GAS EMISSIONS

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 

Would the project: 

a. Generate greenhouse gas emissions, either directly or indirectly, 
that may have a significant impact on the environment? 

b. Conflict with an applicable plan, policy or regulation adopted for 
the purpose of reducing the emissions of greenhouse gases? 

The section is based in part on the following item, included as Appendix B of this ND: 

B Air Quality and GHG Technical Modeling, NTEC, November 2020 

Environmental Setting 

Climate Change Background 

Global climate change refers to changes in average climatic conditions on Earth as a whole, 
including changes in temperature, wind patterns, precipitation, and storms. Global warming, a 
related concept, is the observed increase in average temperature of Earth’s surface and 
atmosphere. One identified cause of global warming is an increase of greenhouse gas (GHG) 
emissions in the atmosphere. GHG emissions are those compounds in Earth’s atmosphere that 
play a critical role in determining Earth’s surface temperature. 

Earth’s natural warming process is known as the “greenhouse effect.” It is called the 
greenhouse effect because Earth and the atmosphere surrounding it are similar to a 
greenhouse with glass panes in that the glass allows solar radiation (sunlight) into Earth’s 
atmosphere but prevents radiative heat from escaping, thus warming Earth’s atmosphere. Some 
levels of GHG emissions keep the average surface temperature of Earth close to a hospitable 
60 degrees Fahrenheit. However, it is believed that excessive concentrations of anthropogenic 
GHG emissions in the atmosphere can result in increased global mean temperatures, with 
associated adverse climatic and ecological consequences. 

GHG Emissions Background 

GHG emissions include CO2, methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and nitrogen trifluoride (NF3).124 Carbon 

124  As defined by California Assembly Bill (AB) 32 and Senate Bill (SB) 104. 
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dioxide is the most abundant GHG. Other GHG emissions are less abundant but have greater 
global warming potential than CO2. Thus, emissions of other GHGs are frequently expressed in 
their equivalent mass of CO2, denoted as CO2e. Forest fires, decomposition, industrial 
processes, landfills, and the consumption of fossil fuels for power generation, transportation, 
heating, and cooking are the primary sources of GHG emissions. 

Regulatory Framework 

There are any number of agreements, strategies, policies, regulations, and standards that relate 
to GHG emissions – from international climate accords to local climate action plans. The 
following plans, policies, and regulations are fundamental to the Project’s determination of 
significance with respect to its GHG emissions and consistency with these documents. 

Federal 

Federal Clean Air Act 

The U.S. Supreme Court ruled in Massachusetts v. Environmental Protection Agency, 127 S.Ct. 
1438 (2007), that CO2 and other GHG emissions are pollutants under the federal Clean Air Act 
(CAA), which the USEPA must regulate if it determines they pose an endangerment to public 
health or welfare. The U.S. Supreme Court did not mandate that the USEPA enact regulations 
to reduce GHG emissions. Instead, the Court found that the USEPA could avoid taking action if 
it found that GHG emissions do not contribute to climate change or if it offered a “reasonable 
explanation” for not determining that GHG emissions contribute to climate change. 

On April 17, 2009, the USEPA issued a proposed finding that GHG emissions contribute to air 
pollution that may endanger public health or welfare. On April 24, 2009, the proposed rule was 
published in the Federal Register under Docket ID No. EPA-HQ-OAR-2009-0171. The USEPA 
stated that high atmospheric levels of GHG emissions “are the unambiguous result of human 
emissions and are very likely the cause of the observed increase in average temperatures and 
other climatic changes.” The USEPA further found that “atmospheric concentrations of 
greenhouse gases endanger public health and welfare within the meaning of Section 202 of the 
Clean Air Act.” The findings were signed by the USEPA Administrator on December 7, 2009. 
The final findings were published in the Federal Register on December 15, 2009. The final rule 
was effective on January 14, 2010.125 While these findings alone do not impose any 
requirements on industry or other entities, this action is a prerequisite to regulatory actions by 
the USEPA, including, but not limited to, GHG emissions standards for light-duty vehicles. 

On April 4, 2012, the USEPA published a proposed rule to establish, for the first time, a new 
source performance standard for GHG emissions. Under the proposed rule, new fossil fuel–fired 
electric generating units larger than 25 megawatts (MW) are required to limit emissions to 1,000 

                                                             
125 USEPA, Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) of the Clean Air Act, 

Final Rule. 
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pounds of CO2 per MW-hour (CO2/MWh) on an average annual basis, subject to certain 
exceptions. Subsequently, on April 23, 2018, the USEPA issued a policy stating that CO2 

emissions from biomass-fired and other biogenic sources would be considered carbon neutral 
when used for energy production at stationary sources. 

On April 17, 2012, the USEPA issued emission rules for oil production and natural gas 
production and processing operations, which are required by the CAA under Title 40 of the 
Code of Federal Regulations, Parts 60 and 63. The final rules include the first federal air 
standards for natural gas wells that are hydraulically fractured, along with requirements for 
several other sources of pollution in the oil and gas industry that currently are not regulated at 
the federal level.126 

Corporate Average Fuel Economy (CAFE) Standards. In response to the Massachusetts v. 
Environmental Protection Agency ruling, the George W. Bush Administration issued Executive 
Order 13432 in 2007, directing the USEPA, the United States Department of Transportation 
(USDOT), and the United States Department of Energy (USDOE) to establish regulations that 
reduce GHG emissions from motor vehicles, non-road vehicles, and non-road engines by 2008. 
In 2009, the National Highway Traffic Safety Administration (NHTSA) issued a final rule 
regulating fuel efficiency for GHG emissions from cars and light-duty trucks for model year 
2011; in 2010, the USEPA and the NHTSA issued a final rule regulating cars and light-duty 
trucks for model years 2012–2016. 

In 2010, President Obama issued a memorandum directing the USEPA, USDOT, USDOE, and 
NHTSA to establish additional standards regarding fuel efficiency and GHG emissions 
reduction, clean fuels, and advanced vehicle infrastructure. In response to this directive, the 
USEPA and NHTSA proposed stringent, coordinated federal GHG emissions and fuel economy 
standards for model years 2017–2025 light-duty vehicles. The proposed standards are 
projected to achieve 163 grams/mile of CO2 in model year 2025, on an average industry fleet-
wide basis, which is equivalent to 54.5 miles per gallon (mpg) if the standards were achieved 
solely through fuel efficiency. The final rule was adopted in 2012 for model years 2017–2021. 
On April 2, 2018, the EPA announced that it intends to recommend no change for the GHG 
standards for model years 2022–2025.127 

In addition to the regulations applicable to cars and light-duty trucks described above, in 2011 
the USEPA and the NHTSA announced fuel economy and GHG standards for medium- and 
heavy-duty trucks for model years 2014–2018. The standards for CO2 emissions and fuel 
consumption are tailored to three main vehicle categories: combination tractors, heavy-duty 
pickup trucks and vans, and vocational vehicles. According to the USEPA, this regulatory 
program would reduce GHG emissions and fuel consumption for the affected vehicles by 6 to 23 

                                                             
126  USEPA, 2012 Final Rules for Oil and Natural Gas Industry, April 17, 2012, https://www.epa.gov/controlling-air-pollution-oil-

and-natural-gas-industry/2012-final-rules-oil-and-natural-gas-industry, accessed July 29, 2020. 
127  USEPA, https://www.epa.gov/regulations-emissions-vehicles-and-engines/midterm-evaluation-light-duty-vehicle-greenhouse-

gas, assessed July 29, 2020. 
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percent over the 2010 baselines.128 

Building on the success of the first phase of standards, in August 2016, the USEPA and the 
NHTSA finalized Phase 2 standards for medium and heavy-duty vehicles through model year 
2027 that will improve fuel efficiency and cut carbon pollution. The Phase 2 standards were to 
lower CO2 emissions by approximately 1.1 billion metric tons and save vehicle owners fuel costs 
of about $170 billion.129 The USEPA and NHTSA have proposed to rollback GHG and fuel 
economy standards for cars and light-duty trucks, which suggests a rollback of Phase 2 
standards for medium and heavy-duty vehicles may be pursued.130 

Energy Independence and Security Act. The Energy Independence and Security Act of 2007 
(EISA) facilitates the reduction of national GHG emissions by requiring the following: 

• Increasing the supply of alternative fuel sources by setting a mandatory Renewable Fuel 
Standard (RFS) that requires fuel producers to use at least 36 billion gallons of biofuel in 
2022; 

• Prescribing or revising standards affecting regional efficiency for heating and cooling 
products, procedures for new or amended standards, energy conservation, energy efficiency 
labeling for consumer electronic products, residential boiler efficiency, electric motor 
efficiency, and home appliances; 

• Requiring approximately 25 percent greater efficiency for light bulbs by phasing out 
incandescent light bulbs between 2012 and 2014; requiring approximately 200 percent 
greater efficiency for light bulbs, or similar energy savings, by 2020; and 

• While superseded by the USEPA and the NHTSA actions described above, (i) establishing 
miles per gallon targets for cars and light trucks, and (ii) directing the NHTSA to establish a 
fuel economy program for medium- and heavy-duty trucks and create a separate fuel 
economy standard for trucks. 

Additional provisions of the EISA address energy savings in government and public institutions, 
promote research for alternative energy, additional research in carbon capture, international 
energy programs, and the creation of “green jobs.”131 

State 

                                                             
128  The emission reductions attributable to the regulations for medium- and heavy-duty trucks were not included in the 

Project’s emissions inventory due to the difficulty in quantifying the reductions. Excluding these reductions results in a more 
conservative (i.e., higher) estimate of emissions for the Project. 

129  U.S. EPA, EPA and NHTSA Adopt Standards to Reduce GHG and Improve Fuel Efficiency of Medium- and Heavy-Duty 
Vehicles for Model Year 2018 and Beyond, August 2016. https://www.epa.gov/regulations-emissions-vehicles-and-
engines/final-rule-phase-2-greenhouse-gas-emissions-standards-and, accessed July 29, 2020. 

130 U.S. EPA, The Safer Affordable Fuel Efficient (SAFE) Vehicles Proposed Rule for Model Years 2021-2026: 
https://www.epa.gov/regulations-emissions-vehicles-and-engines/safer-affordable-fuel-efficient-safe-vehicles-proposed, 
accessed July 29, 2020. 

131 A green job, as defined by the United States Department of Labor, is a job in business that produces goods or provides 
services that benefit the environment or conserve natural resources. 
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Executive Order S-3-05 and Executive Order B-30-15. Executive Order S-3-05, issued by 
Governor Schwarzenegger in June 2005, established GHG emissions targets for the state, as 
well as a process to ensure the targets are met. The order directed the Secretary for the 
California Environmental Protection Agency (CalEPA) to report every two years on the state’s 
progress toward meeting the Governor’s GHG emission reduction targets. The statewide GHG 
emissions reduction targets are as follows: 

• By 2010, reduce to 2000 emission levels;132 

• By 2020, reduce to 1990 emission levels; 

• By 2030, reduce to 40 percent below 1990 levels; and 

• By 2050, reduce to 80 percent below 1990 levels. 

Executive Order B-30-15, issued by Governor Brown in April 2015, established an additional 
statewide policy goal to reduce GHG emissions 40 percent below their 1990 levels by 2030. 
Reducing GHG emissions by 40 percent below 1990 levels in 2030 and by 80 percent below 
1990 levels by 2050 (consistent with Executive Order S-3-05) aligns with scientifically 
established levels needed in the U.S. to limit global warming below 2 degrees Celsius.133 

The State Legislature adopted equivalent 2020 and 2030 statewide targets in the California 
Global Warming Solutions Act of 2006 (also known as Assembly Bill 32) and Senate Bill 32, 
respectively, both of which are discussed below. However, the Legislature has not yet adopted 
a target for the 2050 horizon year. 

As a result of Executive Order S-3-05, the California Climate Action Team (CAT), led by the 
Secretary of CalEPA, was formed. The CAT is made up of representatives from a number of 
state agencies and was formed to implement global warming emission reduction programs and 
to report on the progress made toward meeting statewide targets established under the 
Executive Order. The CAT reported several recommendations and strategies for reducing GHG 
emissions and reaching the targets established in the Executive Order.134 The CAT stated that 
smart land use is an umbrella term for strategies that integrate transportation and land-use 
decisions. Such strategies generally encourage jobs/housing proximity, promote transit-oriented 
development (TOD), and encourage high-density residential/commercial development along 
transit corridors. These strategies develop more efficient land-use patterns within each 
jurisdiction or region to match population increases, workforce, and socioeconomic needs for 
the full spectrum of the population. “Intelligent transportation systems” is the application of 

                                                             
132 The 2010 target to reduce GHG emissions to 2000 levels was not met. Source: Rubin, Thomas A.,” Does California Really 

Need Major Land Use and Transportation Changes to Meet Greenhouse Gas Emissions Targets?” July 3, 2013. 
133 CARB, Frequently Asked Questions about Executive Order B-30-15, 2030 Carbon Target and Adaptation FAQs, April 29, 

2015. 
134 CalEPA, Climate Action Team Report to Governor Schwarzenegger and the Legislature, March 2006. 
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advanced technology systems and management strategies to improve operational efficiency of 
transportation systems and the movement of people, goods, and service.135 

AB 32 (California Global Warming Solutions Act of 2006) and SB 32 

In September 2005, Governor Arnold Schwarzenegger signed the California Global Warming 
Solutions Act of 2006, AB 32, into law. AB 32 committed the State to achieving the following: 

By 2010, reduce statewide GHG emissions to 2000 levels.136 

By 2020, reduce statewide GHG emissions to 1990 levels. 

The California Air Resources Board (CARB) was tasked with determining what the statewide 
GHG emissions level was in 1990 and approving a statewide GHG emissions limit equivalent to 
that level, to be achieved by 2020. AB 32 further requires CARB to adopt rules and regulations 
that achieve the maximum technologically feasible and cost-effective GHG emissions 
reductions. 

Signed in September 2016 by Governor Jerry Brown, SB 32 updates AB 32 to include an 
emissions reductions goal for the year 2030. Specifically, SB 32 requires CARB to ensure that 
statewide GHG emissions are reduced to 40 percent below the 1990 level by 2030. 

It should be noted that the State Legislature has not yet adopted a target for the 2050 horizon 
year, though Executive Order S-3-05 issued by Governor Schwarzenegger and Executive Order 
B-30-15 issued by Governor Jerry Brown each establish a GHG target of 80 percent below 1990 
levels for this year.  

 Climate Change Scoping Plan 

In 2008 CARB approved a Climate Change Scoping Plan (2008 Scoping Plan) detailing the 
approach that California would take to reduce its GHG emissions to 1990 levels by 2020, as 
required by AB 32. To achieve this, CARB determined that an approximate 28.5 percent 
reduction in GHG emissions would be necessary. That is, projected 2020 GHG emissions (i.e. 
emissions that would occur in 2020, absent any GHG-reducing laws and regulations) would 
have to be reduced by 28.5 percent. 

However, shortly after the adoption of the 2008 Scoping Plan, a lawsuit was filed challenging 
CARB’s approval of the Climate Change Scoping Plan Functional Equivalent Document (FED to 
the Climate Change Scoping Plan). In May 2011, it was found that the environmental analysis of 
this document’s alternatives was not sufficient under CEQA. In response to this ruling, CARB 
prepared a revised and expanded document, the Supplemental FED to the Climate Change 
Scoping Plan (Supplemental FED), approved in August 2011. 

                                                             
135 CalEPA, Climate Action Team Report to Governor Schwarzenegger and the Legislature, March 2006, p. 58. 
136  The 2010 target to reduce GHG emissions to 2000 levels was not met. 
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As part of the Supplemental FED, CARB updated the projected 2020 emissions inventory based 
on then-current economic forecasts (i.e. as influenced by the economic downturn) and GHG 
emissions reduction measures already in place.137 Ultimately, CARB determined that achieving 
the 1990 emissions levels by 2020 would require a reduction in GHG emissions of 16 percent 
from BAU conditions, down from the previous 28.5 percent figure. 

CARB adopted the First Update to the Climate Change Scoping Plan: Building on the 
Framework (First Update) in 2014. The First Update found that California is on track to meet AB 
32’s 2020 emissions reduction mandate and determined that, by 2030, the State could reduce 
its GHG emissions to levels on course with those needed to achieve the 2050 target138 if it 
realizes the expected benefits of its existing policy goals. CARB further identified and developed 
recommended actions for six focus areas key to achieving the 2050 target: (1) energy; (2) 
transportation (vehicles/equipment, sustainable communities, housing, fuels, and infrastructure); 
(3) agriculture; (4) water; (5) waste management; and (6) natural and working lands. 

In December 2017, CARB adopted the 2017 Climate Change Scoping Plan Update: The 
Strategy for Achieving California’s 2030 Greenhouse Gas Target (2017 Update). The 2017 
Update builds upon the successful framework established by the 2008 Scoping Plan and the 
First Update and identifies new, technologically feasible, and cost-effective strategies to ensure 
that the state meets its GHG reduction targets in a way that promotes and rewards innovation, 
continues to foster economic growth, and delivers improvements to the environment and public 
health. It includes policies to require direct GHG reductions at some of the state’s largest 
stationary sources and mobile sources, such as use of lower GHG fuels, efficiency regulations, 
and the Cap-and-Trade program, which constraints and reduces emissions at covered sources. 

SB 97 

Passed in August 2007, SB 97 required the State Office of Planning and Research (OPR) to 
prepare and develop CEQA guidelines for the effects and/or mitigation of GHG emissions, 
including effects associated with transportation and energy consumption. Subsequently, the 
Draft Guidelines Amendments for Greenhouse Gas Emissions (Guidelines Amendments) were 
adopted in December 2009 to address the specific obligations of public agencies when 
analyzing GHG emissions to determine a project’s effect on the environment, as pursuant to 
CEQA. 

However, the Guidelines Amendments provide no thresholds of significance or any specific 
mitigation measures; rather, they require a lead agency to make a good-faith effort to describe, 
calculate, or estimate the amount of GHG emissions that would result from a Project, to the 
                                                             
137  E.g. the million-solar-roofs program, AB 1493 (Pavley I) motor vehicle GHG emissions standards, and the Low Carbon Fuel 

Standard (LCFS). Pavley I, the first GHG standard in the nation for passenger vehicles, took effect for model years starting in 
2009 to 2016. Pavley I could potentially result in a 27.7 million metric tons CO2e reduction of GHG emissions by 2020. Pavley II 
covers models years 2017 to 2025 and could result in additional reductions of 4.1 million metric tons CO2e. 

138  The 2050 goal of reducing GHG emissions to 80 percent below 1990 levels was originally established by Executive Order S-3-
05, issued by Governor Schwarzenegger in June 2005. However, the 2050 goal was not codified by either AB 32 or SB 32. 
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extent possible based on scientific and factual data. The Guidelines Amendments give 
discretion to the lead agency whether to (1) use a model or methodology to quantify GHG 
emissions resulting from a project, and which model or methodology to use; or (2) rely on a 
qualitative analysis or performance-based standards. Additionally, three factors that should be 
considered in the evaluation of the significance of GHG emissions are identified: 

(1) The extent to which a project may increase or reduce GHG emissions as compared to 
the existing environmental setting; 

(2) Whether the project emissions exceed a threshold of significance that the lead agency 
determines applies to the project; and 

(3) The extent to which the project complies with regulations or requirements adopted to 
implement a statewide, regional, or local plan for the reduction or mitigation of GHG emissions. 

The administrative record for the Guidelines Amendments also clarifies “that the effects of 
greenhouse gas emissions are cumulative and should be analyzed in the context of CEQA’s 
requirements for the cumulative impact analysis.”139 

By enacting Senate Bill 97 in 2007, California’s lawmakers expressly recognized the need to 
analyze greenhouse gas emissions as a part of the CEQA process. It also required OPR to 
develop, and the California Natural Resources Agency (Agency) to adopt, to the CEQA 
Guidelines addressing the analysis and mitigation of greenhouse gas emissions. Those 
amendments became effective on March 18, 2010. In late 2018, the Agency finalized , including 
changes to CEQA Guidelines section 15064.4, which addresses the analysis of greenhouse gas 
emissions. The amendments were approved by the Office of Administrative Law and filed with 
the Secretary of State. The amendments became effective on December 28, 2018. 

Cap-and-Trade Program. The original Climate Change Scoping Plan identified a cap-and-trade 
program as one of the strategies for California to reduce GHG emissions. Under cap-and-trade, 
an overall limit on GHG emissions from capped sectors is established, and facilities subject to 
the cap are able to trade permits to emit GHG emissions within the overall limit. According to 
CARB, a cap-and- trade program will help put California on the path to meet its goal of reducing 
GHG emissions to 1990 levels by the year 2020.140 

CARB adopted a California Cap-and-Trade Program pursuant to its authority under AB 32 and 
the State Legislature extended the Program through 2030 with the adoption of Assembly Bill 
398. The Cap-and-Trade Program is designed to reduce GHG emissions from major sources, 
such as refineries and power plants, (deemed “covered entities”). “Covered entities” subject to 
the Cap-and-Trade Program are sources that emit more than 25,000 metric tons CO2e 

                                                             
139  Letter from Cynthia Bryant, Director of the Governor’s Office of Planning and Research, to Mike Chrisman, California Secretary 

for Natural Resources, dated 13 April 2009. 
140 With continuation of the Cap-and-Trade Program, the State can achieve a 40-percent reduction target below 1990 levels by 

2030. 



  Section 4 – Evaluation of Environmental Impacts 

 

 

 
DOCS Surgical Hospital Project 4-92 City of Los Angeles 
Negative Declaration  February 2021 

 

(MTCO2e) per year. Triggering of the 25,000 MTCO2e per year “inclusion threshold” is 
measured against a subset of emissions reported and verified under the California Regulation 
for the Mandatory Reporting of Greenhouse Gas Emissions (Mandatory Reporting Rule or 
MRR). 

Under the Cap-and-Trade Program, CARB issues allowances equal to the total amount of 
allowable emissions over a given compliance period and distributes these to regulated entities. 
Covered entities are allocated free allowances in whole or in part (if eligible) and may buy 
allowances at auction, purchase allowances from others, or purchase offset credits. Each 
covered entity with a compliance obligation is required to surrender an allowance for each 
metric ton CO2e of GHG they emit. 

The Cap-and-Trade Program provides a firm cap, ensuring that the 2030 statewide emission 
limit will not be exceeded. An inherent feature of the Cap-and-Trade program is that it does not 
guarantee GHG emissions reductions in any discrete location or by any particular source. 
Rather, GHG emissions reductions are only guaranteed on a cumulative basis. As summarized 
by CARB in the First Update: 

The Cap-and-Trade Regulation gives companies the flexibility to trade allowances with 
others or take steps to cost-effectively reduce emissions at their own facilities. 
Companies that emit more have to turn in more allowances or other compliance 
instruments. Companies that can cut their GHG emissions have to turn in fewer 
allowances. But as the cap declines, aggregate emissions must be reduced. 

For example, a covered entity theoretically could increase its GHG emissions every year and 
still comply with the Cap-and-Trade Program if there is a commensurate reduction in GHG 
emissions from other covered entities. Such a focus on aggregate GHG emissions is considered 
appropriate because climate change is a global phenomenon, and the effects of GHG emissions 
are considered cumulative. 

The Cap-and-Trade Program works with other direct regulatory measures and provides an 
economic incentive to reduce emissions. If California’s direct regulatory measures reduce GHG 
emissions more than expected, then the Cap-and-Trade Program will be responsible for 
relatively fewer emissions reductions. If California’s direct regulatory measures reduce GHG 
emissions less than expected, then the Cap-and-Trade Program will be responsible for relatively 
more emissions reductions. Thus, the Cap-and-Trade Program assures that California will meet 
its 2030 GHG emissions reduction mandate. 

The Cap-and-Trade Program establishes an overall limit on GHG emissions from most 
of the California economy—the “capped sectors.” Within the capped sectors, some of 
the reductions are being accomplished through direct regulations, such as improved 
building and appliance efficiency standards, the [Low Carbon Fuel Standard] LCFS, and 
the 33 percent [Renewables Portfolio Standard] RPS. Whatever additional reductions 
are needed to bring emissions within the cap is accomplished through price incentives 
posed by emissions allowance prices. Together, direct regulation and price incentives 
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assure that emissions are brought down cost-effectively to the level of the overall cap. 
[…]141 

[T]he Cap-and-Trade Regulation provides assurance that California’s 2020 limit will be 
met because the regulation sets a firm limit on 85 percent of California’s GHG 
emissions.142 

Overall, the Cap-and-Trade Program will achieve aggregate, rather than site-specific or project-
level, GHG emissions reductions. Also, due to the regulatory framework adopted by CARB in 
AB 32, the reductions attributed to the Cap-and-Trade Program can change over time 
depending on the state’s emissions forecasts and the effectiveness of direct regulatory 
measures. The Cap-and-Trade Program covered approximately 450 businesses responsible for 
about 85 percent of California’s GHG emissions.143 

The Cap-and-Trade Program covers the GHG emissions associated with electricity consumed 
in California, whether generated in-state or imported. Accordingly, GHG emissions associated 
with CEQA projects’ electricity usage are covered by the Cap-and-Trade Program. The Cap-
and-Trade Program also covers fuel suppliers (natural gas and propane fuel providers and 
transportation fuel providers) to address emissions from such fuels and from combustion of 
other fossil fuels not directly covered at large sources in the Program’s first compliance 
period.144 Furthermore, the Cap-and-Trade Program also covers the GHG emissions associated 
with the combustion of transportation fuels in California, whether refined in state or imported. 
The point of regulation for transportation fuels is when they are “supplied” (i.e., delivered into the 
marketplace for distribution to gas stations). Accordingly, as with stationary source GHG 
emissions and GHG emissions attributable to electricity use, virtually all, if not all, of GHG 
emissions from CEQA projects associated with vehicle-miles traveled (VMT) are covered by the 
Cap-and-Trade Program. 

Assembly Bill 398 (AB 398) was enacted in 2017 to extend and clarify the role of the State’s 
Cap-and-Trade Program from January 1, 2021, through December 31, 2030. As part of AB 398, 
refinements were made to the Cap-and-Trade Program to establish updated protocols and 
allocation of proceeds to reduce GHG emissions. 

California Renewables Portfolio Standard (RPS). The California RPS program (2002, SB 1078) 
required that 20 percent of the available energy supplies are from renewable energy sources by 
2017. In 2006, SB 107 accelerated the 20 percent mandate to 2010. These mandates apply 
directly to investor-owned utilities. On April 12, 2011, California Governor Jerry Brown signed 
into law SB 2X, which modified California’s RPS program to require that both public and 
investor-owned utilities in California receive at least 33 percent of their electricity from 
renewable sources by the year 2020. California SB 2X also requires regulated sellers of 

                                                             
141 CARB, First Update, May 2014, p. 88. 
142 CARB, First Update, May 2014, pp. 86–87. 
143  Center for Climate and Energy Solutions, California Cap-and-Trade, https://www.c2es.org/content/california-cap-and-trade/, 

accessed April 2020. 
144 While the Cap-and-Trade Program technically covered fuel suppliers as early as 2012, fuel suppliers did not have a 

compliance obligation (i.e., they were not fully regulated) until 2015. 
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electricity to meet an interim milestone of procuring 25 percent of their energy supply from 
certified renewable resources by 2016. These levels of reduction are consistent with the Los 
Angeles Department of Water and Power’s (LADWP) commitment to achieve 35 percent 
renewables by 2020. 

In 2019, LADWP indicated that 32 percent of its electricity came from renewable resources in 
Year 2018.145 Therefore, under SB 2X, LADWP is required to increase its electricity from 
renewable resources by an additional 1? percent to comply with the RPS of 33 percent by 2020.  

Senate Bill 350. Senate Bill (SB) 350, signed October 7, 2015, is the Clean Energy and 
Pollution Reduction Act of 2015. SB 350 is the implementation of some of the goals of Executive 
Order B-30-15. The objectives of SB 350 are: (1) to increase the procurement of electricity from 
renewable sources from 33 percent to 50 percent by December 31, 2030; and (2) to double the 
energy efficiency savings in electricity and natural gas final end uses of retail customers through 
energy efficiency and conservation.146 

Senate Bill 1368. Senate Bill (SB) 1368, signed September 29, 2006, is a companion bill to AB 
32 that requires the CPUC and the CEC to establish GHG emission performance standards for 
the generation of electricity. These standards also generally apply to power that is generated 
outside of California and imported into the state. SB 1368 provides a mechanism for reducing 
the emissions of electricity providers, thereby assisting CARB to meet its mandate under AB32. 
On January 25, 2007, the CPUC adopted an interim GHG Emissions Performance Standard, 
which is a facility-based emissions standard requiring that all new long-term commitments for 
baseload generation to serve California consumers be with power plants that have GHG 
emissions no greater than a combined cycle gas turbine plant. That level is established at 1,100 
pounds of CO2 per MWh. Furthermore, on May 23, 2007, the CEC adopted regulations that 
establish and implement an identical Emissions Performance Standard of 1,100 pounds of CO2 

per MWh (see CEC Order No. 07-523-7). 

Assembly Bill 1493 (Pavley I). Assembly Bill (AB) 1493, passed in 2002, requires the 
development and adoption of regulations to achieve “the maximum feasible reduction of 
greenhouse gases” emitted by noncommercial passenger vehicles, light-duty trucks, and other 
vehicles used primarily for personal transportation in the state. CARB originally approved 
regulations to reduce GHG emissions from passenger vehicles in September 2004, with the 
regulations to take effect in 2009. On September 24, 2009, CARB adopted amendments to 
these “Pavley” regulations that reduce GHG emissions in new passenger vehicles from 2009 
through 2016.147 Although setting emission standards on automobiles is solely the responsibility 
of the USEPA, the federal CAA allows California to set state-specific emission standards on 
automobiles if the state first obtains a waiver from the USEPA. The USEPA granted California 
that waiver on July 1, 2009. A comparison between the AB 1493 standards and the Federal 

                                                             
145  California Energy Commission, Annual Power Content Labels: https://www.energy.ca.gov/programs-and-

topics/programs/power-source-disclosure/power-content-label-pcl-copy/annual-power, accessed July 29, 2020. 
146 Senate Bill 350 (2015–2016 Reg, Session) Stats 2015, ch. 547. 
147 CARB, Clean Car Standards—Pavley, Assembly Bill 1493, www.arb.ca.gov/cc/ccms/ccms.htm, last reviewed January 11, 

2017. 
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CAFE standards was completed by CARB and the analysis determined that California emission 
standards are 16 percent more stringent through the 2016 model year and 18 percent more 
stringent for 2020 model year.148 California is also committed to further strengthening these 
standards beginning with 2020 model year vehicles to obtain a 45-percent GHG reduction in 
comparison to the 2009 model year. 

Executive Order S-1-07 (California Low Carbon Fuel Standard). Executive Order S-1-07, the 
LCFS (issued on January 18, 2007), requires a reduction of at least 10 percent in the carbon 
intensity of California’s transportation fuels by 2020. Regulatory proceedings and 
implementation of the LCFS were directed to CARB. The LCFS has been identified by CARB as 
a discrete early action item in the adopted Climate Change Scoping Plan. The LCFS program 
was re-adopted in 2015 and will continue to complement other AB 32 measures, transform and 
diversify the fuel pool, and is a key part of the State’s petroleum reduction goals for 2030. 

Advanced Clean Cars Regulations. In 2012, CARB approved the Advanced Clean Cars (ACC) 
program, a new emissions-control program for model years 2015–2025.149 The components of 
the Advance Clean Car program include the Low-Emission Vehicle (LEV) regulations that 
reduce criteria pollutants and GHG emissions from light- and medium-duty vehicles, and the 
Zero-Emission Vehicle (ZEV) regulation, which requires manufacturers to produce an increasing 
number of pure ZEVs (meaning battery electric and fuel cell electric vehicles), with provisions to 
also produce plug-in hybrid electric vehicles (PHEV) in the 2018 through 2025 model years.150 
In March 2017, CARB voted unanimously to continue with the vehicle greenhouse gas emission 
standards and the ZEV program for cars and light trucks sold in California through 2025.151 

Regional 

2020-2045 Regional Transportation Plan/Sustainable Communities Strategy 

In September 2008 Governor Arnold Schwarzenegger signed the Sustainable Communities and 
Climate Protection Act of 2008, also known as SB 375, to align regional planning for housing 
and transportation with the GHG reduction goals outlined by AB 32. SB 375 requires each 
Metropolitan Planning Organization (MPO) to adopt a Sustainable Community Strategy (SCS) 
encouraging compact development that reduces passenger Vehicle Miles Traveled (VMT) and 
trips, all for the purpose of meeting CARB-determined regional GHG emissions reduction 
targets. 

                                                             
148 CARB, “Comparison of Greenhouse Gas Reductions for all Fifty United States under CAFE Standards and ARB 

Regulations Adopted Pursuant to AB 1493”, January 23, 2008. 
149 CARB, California’s Advanced Clean Cars Program, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-

program/about, accessed July 29, 2020. 
 
150  CARB, California’s Advanced Clean Cars Program, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-

program/about, accessed July 29, 2020. 
 
151  CARB, News Release: CARB finds vehicle standards are achievable and cost-effective, https://ww2.arb.ca.gov/news/carb-

finds-vehicle-standards-are-achievable-and-cost-effective, accessed July 29, 2020. 
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SCAG is the regional planning agency for Los Angeles, Orange, Ventura, Riverside, San 
Bernardino, and Imperial Counties, and addresses regional issues relating to transportation, the 
economy, community development and the environment. As the federally designated MPO for 
the six-county Southern California region, SCAG is required by law to ensure that transportation 
activities conform to, and are supportive of, regional and state air quality plan goals to attain 
NAAQS. SCAG is also a co-producer, with the SCAQMD, of the transportation strategy and 
transportation control measure sections of the Basin’s AQMP. 

CARB has set GHG reduction targets of 8 percent by 2020 and 19 percent by 2035 (compared 
with 2005 levels) for the SCAG region, effective as of October 1, 2018. Adopted on September 
3, 2020, SCAG’s long-range plan, the 2020-2045 RTP/SCS (Connect SoCal), serves as the 
roadmap to fulfilling the region’s compliance with these latest GHG reduction targets. To this 
end, the 2020-2045 RTP/SCS recognizes that transportation investments and future land use 
patterns are inextricably linked, and acknowledges how this relationship can help the region 
make choices that sustain existing resources while expanding efficiency, mobility, and 
accessibility for people across the region. The 2020-2045 RTP/SCS land use pattern continues 
the trend of focusing new housing and employment growth in the region’s High Quality Transit 
Areas (HQTAs) and aims to enhance and build out the region’s transit network.  

At the time of the previous 2016-2040 RTP/SCS, HQTAs accounted for just 3 percent of total 
land in the SCAG region, but they are projected to accommodate 46 percent of the region’s 
future household growth and 55 percent of the region’s future employment growth by 2040.152 
For the 2020-2045 RTP/SCS, HTQAs are project to accommodate 51 percent of new 
households by 2045.153 

HQTAs are a cornerstone of land use planning best practice in the SCAG region, and studies by 
the California Department of Transportation, the USEPA, and the Metropolitan Transportation 
Commission have found that focusing development in areas served by transit can result in local, 
regional, and statewide benefits including reduced air pollution and energy consumption. In 
addition, HQTAs concentrate roadway repair investments, leverage transit and active 
transportation investments, reduce regional life cycle infrastructure costs, improve accessibility, 
create local jobs, and have the potential to improve public health and housing affordability. As a 
result, HQTAs are vital to the attainment of regional GHG emissions reduction targets: 
successful implementation of the 2020-2045 RTP/SCS would result in more complete 
communities with a variety of transportation and housing choices, reducing automobile use and, 
crucially, associated GHG emissions. 

Local 

                                                             
152 SCAG, Final 2016-2040 RTP/SCS, April 2017. HQTAs are defined as areas within one-half mile of a fixed guideway transit 

stop or a bus transit corridor where buses pick up passengers at a frequency of every 15 minutes or less during peak 
commuting hours.  

153  SCAG, 2020-2045 RTP/SCS, page 51. 
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City of Los Angeles Green LA Action Plan/Sustainability pLAn 

The City began addressing the issue of global climate change by publishing Green LA: An 
Action Plan to Lead the Nation in Fighting Global Warming (LA Green Plan) in 2007. This 
document outlines goals and actions the City has established to reduce GHG emissions from 
both public and private activities. To facilitate implementation of the LA Green Plan, the City 
adopted the Los Angeles Green Code, as discussed below. In 2008 the City released an 
implementation program for the LA Green Plan referred to as ClimateLA, which provides 
detailed information about each action item discussed in the LA Green Plan framework. Action 
items range from harnessing wind power for electricity production and energy efficiency retrofits 
in City buildings, to converting the City’s fleet vehicles to cleaner and more efficient models, and 
reducing water consumption. 

The Sustainable City pLAn was a mayoral initiative in 2015 and includes both short-term and 
long-term aspirations through the year 2035 in various topic areas, including: water, solar 
power, energy-efficient buildings, carbon and climate leadership, waste and landfills, housing 
and development, mobility and transit, and air quality, among others. Specific targets include the 
construction of new housing units within 1,500 feet of transit by 2017, reducing VMT per capita 
by five percent by 2025, and increasing trips made by walking, biking, or transit by at least 35 
percent by 2025. The Sustainable City pLAn is to be updated every four years. 

In 2019 the first four-year update to the 2015 Sustainability pLAn was released. This updated 
document, known as L.A.’s Green New Deal, expands upon the City’s vision for a sustainable 
future and provides accelerated targets and new goals. L.A.’s Green New Deal has established 
targets such as 100 percent renewable energy by 2045, installation of 10,000 publicly available 
EV chargers by 2022 and 28,000 by 2028, diversion of 100 percent of waste by 2050, and 
recycling 100 percent of wastewater by 2035. The City’s commitments related to renewable 
energy usage, water conservation, waste reduction, and other initiatives would all benefit the 
Project. 

City of Los Angeles Green Building Code 

In December 2019, the Los Angeles City Council approved Ordinance No. 186,488, which 
amended Chapter IX of the Los Angeles Municipal Code (LAMC), referred to as the Los 
Angeles Green Building Code, by adding a new Article 9 to incorporate various provisions of the 
2019 CALGreen Code. Projects filed on or after January 1, 2020, must comply with the 
provisions of the Los Angeles Green Building Code. However, as discussed above, the Project 
is under the jurisdiction of OSHPD, Title 24, Part 11 (CALGreen) is not applicable to the Project. 
Therefore, requirements under the Los Angeles Green Building Code would also not be 
applicable to the Project. 

Existing Conditions 

Existing Statewide GHG Emissions 
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As reported by the California Energy Commission (CEC), California contributes approximately 
one percent of global and 6.4 percent of national GHG emissions.154 California contains 
approximately 12 percent of the national population. CARB reports that in 2017, emissions from 
GHG emissions statewide were 424 million MT of CO2e, 5 million MT of CO2e lower than 2016 
levels and 7 million MT of CO2e below the State’s 2020 GHG limit of 431 million MT of CO2e. 52 
percent of the State’s total electricity generation (in-state generation plus imported electricity) 
came from zero-GHG generation sources (e.g. solar, wind, hydropower, nuclear, etc.), the first 
time that electricity generation from zero-GHG generation sources has exceeded generation 
from GHG-emitting sources since the State has tracked GHG emissions. Per capita GHG 
emissions have dropped from a 2001 peak of 14.1 MT per person to 10.7 MT per person in 
2017, a 24 percent decrease. The transportation sector remains the largest source of GHG 
emissions, accounting for 40 percent of the State’s GHG inventory.155  

Existing Project Site Emissions 

The Project site is currently improved with an existing medical hospital focusing on spine-related 
treatment and a surface parking lot with 43 spaces. The medical hospital is composed of two 
structures totaling approximately 20,925 square feet. Emissions associated with these existing 
facilities were estimated for informational purposes, and it was determined that the site’s 
existing operations may generate about 828 MT of CO2e annually.156  

Methodology 

Section 15064.4 of the CEQA Guidelines recommends that lead agencies quantify GHG 
emissions of projects and consider several other factors that may be used in the determination 
of significance of GHG emissions from a project: the extent to which the project may increase or 
reduce GHG emissions; whether the project exceeds an applicable significance threshold; and 
the extent to which the project complies with regulations or requirements adopted to implement 
a reduction or mitigation of GHGs. 

However, Section 15064.4 does not establish a threshold of significance. Lead agencies have 
the discretion to establish significance thresholds for their respective jurisdictions, and in 
establishing those thresholds, a lead agency may appropriately look to thresholds developed by 
other public agencies, or suggested by other experts, such as the California Air Pollution Control 
Officers Association (CAPCOA), as long as any threshold chosen is supported by substantial 
evidence. The CEQA Guidelines also clarify that the effects of GHG emissions are cumulative, 
and should be analyzed in the context of CEQA’s requirements for cumulative impact analysis. 

                                                             
154 California Energy Commission. Tracking Progress, Greenhouse Gas Emission Reductions. 

https://www.energy.ca.gov/sites/default/files/2019-12/Greenhouse_Gas_Emissions_Reductions_ada.pdf. Last updated 
December 2018. 

155  CARB, California Greenhouse Gas Emissions for 2000 to 2017. 2019. 
156  Page 17 of the Caleemod outputs in Appendix B. 
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It is noted that the CEQA Guidelines were amended in response to SB 97. In particular, the 
CEQA Guidelines were amended to specify that compliance with a GHG emissions reduction 
plan renders a cumulative impact less than significant.  

Per CEQA Guidelines Section 15064(h)(3), a project’s incremental contribution to a cumulative 
impact can be found not cumulatively considerable if the project would comply with an approved 
plan or mitigation program that provides specific requirements that would avoid or substantially 
lessen the cumulative problem within the geographic area of the project. To qualify, such plans 
or programs must be specified in law or adopted by the public agency with jurisdiction over the 
affected resources through a public review process to implement, interpret, or make specific the 
law enforced or administered by the public agency. Examples of such programs include a “water 
quality control plan, air quality attainment or maintenance plan, integrated waste management 
plan, habitat conservation plan, natural community conservation plans [and] plans or regulations 
for the reduction of greenhouse gas emissions.” Put another way, CEQA Guidelines Section 
15064(h)(3) allows a lead agency to make a finding of less than significant for GHG emissions if 
a project complies with adopted programs, plans, policies, and/or other regulatory schemes to 
reduce GHG emissions. 

In the absence of any applicable adopted numeric threshold, the significance of the Project’s 
GHG emissions is evaluated consistent with CEQA Guidelines Section 15064.4(b) by 
considering whether the Project is consistent with applicable regulations or requirements 
adopted to implement a statewide, regional, or local plan for the reduction or mitigation of 
greenhouse gas emissions. For this Project, as a land use development project, the most 
directly applicable adopted regulatory plan to reduce GHG emissions is the 2020-2045 
RTP/SCS, which is designed to achieve regional GHG reductions from the land use and 
transportation sectors as required by SB 375 and the State’s long-term climate goals. This 
analysis also considers consistency with regulations or requirements adopted by the AB 32 
2008 Scoping Plan and its subsequent updates, as well as the City’s Sustainable pLAn/Green 
New Deal. 

Construction 

The Project’s construction emissions were calculated using CalEEMod Version 2016.3.2. 
Details of the modeling assumptions and emissions factors are provided in Appendix B. GHG 
emissions from construction activities were modeled using a reasonable estimate of the 
Project’s construction schedule and phasing. CalEEMod calculates emissions from off-road 
equipment usage and on-road vehicle travel associated with haul, delivery, and construction 
worker trips.  

In accordance with SCAQMD guidance, GHG emissions from construction were amortized over 
the lifetime of the Project. Because emissions from construction activities occur over a relatively 
short-term period of time, they contribute a relatively small portion of the overall lifetime GHG 
emissions for a project. Additionally, GHG emissions reduction measures for construction 
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equipment are relatively limited. Thus, SCAQMD recommends that construction emissions be 
amortized over a 30-year project lifetime so that GHG emissions reduction measures will 
address construction GHG emissions as part of the operational GHG reduction strategies.157 As 
a result, the Project’s total construction GHG emissions were divided by 30 to determine an 
approximate annual construction emissions estimate comparable to operational emissions. 

Operations 

Similar to construction, the SCAQMD-recommended CalEEMod is used to calculate potential 
GHG emissions generated by new land uses on the Project site. The Project would result in 
direct and indirect GHG emissions generated by related vehicle trips and operations associated 
with the proposed building. 

Impact Analysis 

a) Would the project generate GHG emissions, either directly or indirectly, that may 
have a significant impact on the environment? 

and 

b) Would the project conflict with an applicable plan, policy or regulation adopted for 
the purpose of reducing the emissions of GHG? 

Consistency with Applicable Plans and Policies 

As described above, compliance with applicable GHG emissions reduction plans would result in 
a less than significant Project-level and cumulative impact. The following section describes the 
extent the Project complies with the performance-based standards included in the regulations 
outlined in the Scoping Plan and its subsequent updates, the 2020-2045 RTP/SCS, and the 
Sustainable pLAn/Green New Deal. As shown herein, the Project would be consistent with the 
applicable GHG reduction plans and policies. 

Climate Change Scoping Plan 

The Climate Change Scoping Plan sets forth a range of GHG reduction actions that include 
direct regulations, alternative compliance mechanisms, monetary and non-monetary incentives, 
voluntary actions, market-based mechanisms such as a Cap-and-Trade system, and an AB 32 
implementation fee to fund the program. The following discussion demonstrates how the 
pertinent reduction actions relate to and reduce project-related GHG emissions. Table 4.8-1 
contains an evaluation of applicable reduction actions/strategies by emissions source category 
outlined in the Climate Change Scoping Plan that through implementation would serve to 
indirectly reduce Project GHG emissions.  

                                                             
157 SCAQMD Governing Board Agenda Item 31. December 5, 2008. 
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Further evaluation of project design features and specific applicable policies and measures in 
the Climate Change Scoping Plan is provided in Table 4.8-2. As shown therein, the Project 
would not conflict with the policies included in the Climate Change Scoping Plan. Although a 
number of these measures are currently established as policies and measures, some measures 
have not yet been formally proposed or adopted. It is expected that these measures or similar 
actions to reduce GHG emissions will be adopted as required to achieve statewide GHG 
emissions targets. 
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Table 4.8-1 
Mandatory Regulatory Compliance Measures with the Climate Change Scoping Plan 

Mandatory Regulatory Compliance Measures 
Energy 
RPS Program and SB 2X: The California RPS program (Updated under Senate Bill 2X) requires both public and investor-owned utilities in 
California to receive at least 33 percent of their electricity from renewable sources by the year 2020. Senate Bill 350 further requires 50 percent 
renewables by 2030.A In 2019, LADWP indicated that 32 percent of its electricity came from renewable resources in year 2018.B Project 
Electricity GHG emissions provided in Table 5 do not account for the assumption that LADWP will receive at least 33 percent of its electricity 
from renewable sources by the year 2020 and 50 percent by the year 2030, consistent with Senate Bill 350. Utilizing a straight line interpolation, 
it is estimated that LADWP would receive approximately 40 percent of its electricity from renewable resources by the Project buildout year of 
2024. However, under the recently passed Senate Bill 100, LADWP is required to generate electricity that would increase renewable energy 
resources to 50 percent by 2026, 60 percent by 2030, and 100 percent by 2045. The Project complies with these percentage renewable 
requirements inasmuch as the Project is served by LADWP, which is committed to achieving the increase in renewable energy resources by the 
required dates. Additionally, it is worth noting that the Green New Deal sets a target for LADWP to supply a greater 55 percent renewable 
energy by 2025.   
Energy Independence and Security Act of 2007 (EISA): EISA requires the phasing out of incandescent light bulbs sold in the United States, 
resulting in 25 percent greater light bulb efficiency in 2014 and 200 percent greater efficiency in 2020. CalEEMod does not incorporate this 
nationwide reduction in electricity usage associated with lighting.  
 
As the Project is under the jurisdiction of OSHPD, Title 24, Part 6 (Energy Efficiency Standards) is not applicable to the Project. 

 
Cap-and-Trade Program: As required by AB 32 and the Climate Change Scoping Plan, the Cap-and-Trade Program covers the GHG 
emissions associated with electricity consumed in California, whether generated in-state or imported. Accordingly, this regulatory program 
applies to electricity service provides and not directly to land use development. That being said, the Project would benefit from this regulatory 
program in that the GHG emissions associated with the Project’s electricity usage per year would indirectly be covered by the Cap-and-Trade 
Program, though this is not quantified in the analysis. Furthermore, the program also covers GHG emissions associated with the combustion of 
transportation fuels in California, whether refined in-state or imported.  

Mobile 

Advanced Clean Cars Program: CARB approved the Advanced Clean Cars Program in 2012 which establishes an emissions control program 
for model year 2017 through 2025 and increases the number of zero emission vehicles manufactured in the 2018 through 2025 model years. 
Standards under the Advanced Clean Cars Program apply to all passenger and light duty trucks within California and indirectly used by Project 
users. Mobile source GHG emissions estimated for the Project conservatively do not include this additional 34 percent reduction in mobile 
source emissions as the CalEEMod model default fleet mix for the Air Basin does not yet account for this regulation. 
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The Scoping Plan recommends additional mobile source strategies through the extension of the Advanced Clean Cars Program which are 
expected to increase GHG stringency on light duty autos and continue adding zero emissions and plug in vehicles through 2030. CARB is also 
developing the Innovated Clean Transit measure to encourage purchase of advanced technology buses such as alternative fueled or battery 
powered buses. This would allow fleets to phase in cleaner technology in the near future. CARB is also in the process of developing proposals 
for new approaches and strategies to achieve zero emission trucks under the Advanced Clean Local Trucks (Last Mile Delivery) Program.C,D 
Although the Innovative Clean Transit and Advanced Clean Local Truck Programs have not yet been established, the Modified Project would 
also indirectly benefit from these measures once adopted. 

 
Low Carbon Fuel Standard (LCFS): The current LCFS, adopted in 2007, requires a reduction of at least 10 percent in the carbon intensity (CI) 
of California’s transportation fuels by 2020. CalEEMod includes implementation of LCFS into the calculation of GHG emissions from mobile 
sources. However, the LCFS was amended in September 2018 to target a 20-percent reduction in CI from a 2010 baseline by 2030.E This 
additional 10-percent reduction in CI would indirectly reduce mobile source emissions from Project users.  
Solid Waste 
California Integrated Waste Management Act of 1989: This regulation requires each jurisdiction’s source reduction and recycling element to 
include a diversion of 50 percent of all solid waste by 2000.F AB 341 in 2011 amended the regulation to include a provision declaring that it is 
the policy goal of the state that not less than 75 percent of solid waste generated be source reduced, recycled, or composted by the year 2020, 
and annually thereafter.G The Project complies with these percentage recycling requirements inasmuch as the Project is served by the City of 
Los Angeles, which currently achieves a diversion rate of 76 percent. Project-related GHG emissions would achieve at least a 50-percent 
reduction in solid waste generation source emissions, consistent with the minimum diversion rate required for the City of Los Angeles. It should 
be noted that the CalEEMod default diversion rate is zero percent, and this has not been adjusted to reflect AB 341. The Applicant must also 
only contract for waste disposal services with a company that recycles solid waste in compliance with AB 341.   
A SB 350 (2015-2016 Regular Session) Stats 2015, Ch. 547. 
B CEC, Annual Power Content Labels for 2018, LADWP, July 2019. 
C CARB, Advance Clean Cars, Midterm Review, www.arb.ca.gov/msprog/acc/acc-mtr.htm. Accessed November 19, 2020. 
D CARB, Advanced Clean Local Trucks (Last mile delivery and local trucks), ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks. 
Accessed November 19, 2020. 
E CARB, LCFS Rulemaking Documents, www.arb.ca.gov/fuels/lcfs/rulemakingdocs.htm. Accessed November 19, 2020. 
F California Integrated Waste Management Act of 1989 and AB 341. 
G AB 341, 2011. 
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Table 4.8-2 
Consistency Analysis – Climate Change Scoping Plan 

Actions and Strategies 
Responsible 

Party(ies) 
Project Consistency Analysis 

California Code of Regulations (CCR), Title 20: The 
2016 Appliance Efficiency Regulations, adopted by the 
CEC, include standards for new applicants (e.g., 
refrigerators) and lighting, if they are sold or offered for 
sale in California 

State and CEC. No conflict. The Project would be outfitted with 
appliances and lighting that comply with the CEC’s 
standards, which are included in default CalEEMod 
parameters and thus reflected in Project-related estimated 
GHG emissions.  

CCR, Title 24, Building Standards Code: The 2019 
Building Energy Efficiency Standards contained in Title 
24, Part 6 (also known as the California Energy Code), 
requires the design of building shells and building 
components to conserve energy. 

 
The California Green Building Standards Code (Part 11, 
Title 24) established mandatory and voluntary standards 
on planning and design for sustainable site development, 
energy efficiency (extensive update of the California 
Energy Code), water conservation, material conservation, 
and internal air contaminants. 

 
Assembly Bill 1109: The Lighting Efficiency and Toxic 
Reduction Act establishes standards structured to reduce 
average statewide electrical energy consumption by not 
less than 25 percent from the 2007 levels for indoor 
commercial and outdoor lighting by 2018.A 

State and CEC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

State/Manufacturers 

Not applicable. Senate Bill 1953 preempts local 
jurisdictions from the enforcement of all building standards 
published in the Title 24, California Building Standards 
Code relating to the regulation of hospital buildings. As 
codified in the California Health and Safety Code, local 
building jurisdiction plan review and construction 
inspection of hospital buildings is preempted in favor of 
the Office of Statewide Health and Development’s 
(OSHPD) authorization to review and inspect these 
facilities. 

 
 
 
No conflict. The Project would not conflict with the 
requirements under AB 1109. 

Senate Bill 375: SB 375 requires integration of planning 
processes for transportation, land use, and housing. 
Under SB 375, each Metropolitan Planning Organization 
is required to adopt a Sustainable Community Strategy 
(SCS) to encourage compact development that reduces 

State, CARB, 
Regional, SCAG 

 
 
 

No conflict. In 2018, CARB adopted a target reduction for 
the SCAG regional of 19 percent for 2035 from passenger 
vehicle use. The Project would not conflict with 
requirements under SB 375 as the Project is an infill 
project within an existing urbanized area and HQTA, the 
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passenger vehicle miles traveled and trips so that the 
region will meet a target, created by CARB, for reducing 
GHG emissions. 

 
1. Updated Scoping Plan: By 2019, develop pricing 

policies to support low-GHG transportation (e.g. low-
emissions vehicle zones, parking pricing, transit 
discounts, etc.).  

 
CCR, Title 24, Building Standards Code: The 
California Green Building Standards Code (Part 11, Title 
24) includes water efficiency requirements for new 
residential and non-residential uses, in which buildings 
shall demonstrate a 20-percent overall water use 
reduction. 

 
 
 
 
 
 
 
 

CalSTA, Caltrans, 
CTC, OPR/SGC, 
CARB 

 
 
 
 
 

State 

type of land use planning that is encouraged by the SCAG 
RTP/SCS for the purposes of achieving SB 375 
compliance.   

 
 

No conflict. The Project would not conflict with this policy, 
which would not be implemented at the Project level. 

 
 
 

Not applicable. As discussed above, Senate Bill 1953 
preempts local jurisdictions from the enforcement of all 
building standards published in the Title 24, California 
Building Standards Code relating to the regulation of 
hospital buildings. As codified in the California Health and 
Safety Code, local building jurisdiction plan review and 
construction inspection of hospital buildings is preempted 
in favor of the OSHPD authorization to review and inspect 
these facilities. 

Senate Bill X7-7: The Water Conservation Act of 2009 
sets an overall goal of reducing per-capita urban water 
use by 20 percent by December 31, 2020. The state has 
been required to make incremental progress toward this 
goal. This is an implementing measure of the Water 
Sector of the AB 32 Scoping Plan. Reduction in water 
consumption directly reduces the energy necessary, and 
associated emissions, to convene, treat, and distribute 
water. It also reduces emissions from wastewater 
treatment. 

CARB Not applicable. A project would usually adhere to this 
goal via its compliance with applicable provisions of the 
Los Angeles Green Building Code/California Green 
Building Standards. However as discussed earlier, Senate 
Bill 1953 preempts local jurisdictions from the enforcement 
of all building standards published in the Title 24, 
California Building Standards Code relating to the 
regulation of hospital buildings. As codified in the 
California Health and Safety Code, local building 
jurisdiction plan review and construction inspection of 
hospital buildings is preempted in favor of the OSHPD 
authorization to review and inspect these facilities. 

CARB In-Use Off-Road Regulation: CARB’s in-use off- CARB No conflict. The Applicant would use construction 



  Section 4 – Evaluation of Environmental Impacts 

 

 

 
DOCS Surgical Hospital Project 4-106 City of Los Angeles 
Negative Declaration  February 2021 

 

road diesel vehicle regulation (“Off-Road Diesel Fleet 
Regulation”) requires the owners of off-road diesel 
equipment fleets to meet fleet average emissions 
standards pursuant to an established compliance 
schedule. 

 
CARB In-Use On-Road Regulation: CARB’s in-use on-
road heavy-duty vehicle regulation (“Truck and Bus 
Regulation”) applies to nearly all privately and federally 
owned diesel fueled trucks and buses and to privately 
and publicly owned school buses with a gross vehicle 
weight rating greater than 14,000 pounds.B 

 
Implement the Short-Lived Climate Pollutant Strategy 
by 2030:  

• 40 percent reduction in methane and 
hydrofluorocarbon emissions below 2013 levels. 

• 50 percent reduction in black carbon emissions 
below 2013 levels. 

 
 
 
 
 
 
 

CARB 
 
 
 
 
 
 
 
 

CARB, CalRecycle, 
CDFA, SWRCB, Local 
air districts 

contractors that would comply with this regulation. 
 
 
 
 
 

No conflict. The Applicant would use construction 
contractors that would comply with this regulation. 

 
 
 
 
 
 

No conflict. Senate Bill 605 (SB 605) was adopted in 
2014 which directs CARB to develop a comprehensive 
Short-Lived Climate Pollutant (SLCP) strategy. Senate Bill 
1383 was later adopted in 2016 to require CARB to set 
statewide 2030 emission reduction targets of 40 percent 
for methane and hydrofluorocarbons and 50 percent black 
carbon emissions below 2013 levels.C 

 
The Project would comply with the CARB SLCP Reduction 
Strategy which limits the use of hydrofluorocarbons for 
refrigeration uses. 

A 2007b. Assembly Bill 1109 (2007-2008 Reg. Session) Stats. 2007, Ch. 534. 
B CARB, Truck and Bus Regulation – On-Road Heavy Duty Diesel Vehicles (In-Use) Regulation, 
www.arb.ca.gov/msprog/onrdiesel/onrdiesel.htm. 
C CARB, Reducing Short-Lived Climate Pollutants in California, www.arb.ca.gov/cc/shortlived/shortlived.htm.  
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2020-2045 RTP/SCS 

As discussed above, the 2020-2045 RTP/SCS is expected to help the SCAG region, and in turn 
California, reach its latest GHG reduction goals. Implementation of the 2020-2045 RTP/SCS is 
projected to reduce per capita transportation emissions 8 percent by 2020 and by 19 percent by 
2035, thus enabling the region to fulfill its portion of SB 375 compliance.  

The 2020-2045 RTP/SCS outlines more than $638 billion in transportation system investments 
through 2045. It was prepared through a collaborative, continuous, and comprehensive process 
with input from local governments, county transportation commissions, tribal governments, non-
profit organizations, businesses and local stakeholders within the counties of Imperial, Los 
Angeles, Orange, Riverside, San Bernardino and Ventura. The 2020-2045 RTP/SCS includes 
strategies for accommodating projected population, household and employment growth in the 
SCAG region by 2045 as well as a transportation investment strategy for the region. These land 
use strategies are directly tied to supporting related GHG emissions reductions through 
increasing transportation choices with a reduced dependence on automobiles and an increase 
growth in walkable, mixed-use communities and HQTAs and by encouraging growth near 
destinations and mobility options, promoting diverse housing choices, leveraging technology 
innovations, supporting implementation of sustainability policies, and promoting a green region.  

Generally, projects are considered consistent with the provisions and policies of applicable City 
and regional land use plans and regulations if they are compatible with the general intent of the 
plans and would not preclude the attainment of their primary goals. The land use pattern 
emphasized by the 2020-2045 RTP/SCS involves concentrating new, dense housing and/or job 
growth in infill locations and HQTAs. Though the Project does not propose housing growth, it 
would more than double the floor area of the Project Site’s existing hospital use, thus 
contributing to density and job growth in a HQTA. The Project is located in the immediate 
vicinity of high quality bus stops near the intersections of Fairfax Avenue, Olympic Boulevard, 
and San Vicente Boulevard; it is also located less than a half-mile south of the future 
Wilshire/Fairfax Metro D Line Station that is set to open in 2023 (the Project’s estimated 
operational year is 2024). This would provide abundant opportunity for employees, visitors, and 
other users to utilize public transit infrastructure to reduce vehicle trips, specifically VMT. The 
Project’s development in an urbanized, infill location would also help reduce demands for 
growth in urbanizing areas that threaten greenfields and open space and likely possess fewer 
alternative transportation options. Given these considerations, it stands to reason that the 
Project would not conflict with the actions and strategies of the 2020-2045 RPT/SCS. 

Sustainable City pLAn/Green New Deal 

As discussed above, the Sustainable City pLAn, a mayoral initiative, includes both short-term 
and long-term aspirations through the year 2035 in various topic areas, including: water, solar 
power, energy-efficient buildings, carbon and climate leadership, waste and landfills, housing 
and development, mobility and transit, and air quality, among others. While not a plan adopted 
solely to reduce GHG emissions, within L.A.’s Green New Deal (Sustainable City pLAn 2019), 
climate mitigation is one of eight explicit benefits that help define its strategies and goals.  
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The Sustainable City pLAn provides information as to what the City will do with buildings and 
infrastructure in their control. It also provides specific targets related to housing and 
development, as well as mobility and transit, including the reduction of VMT per capita by 5 
percent by 2025, and increasing trips made by walking, biking, or transit by at least 35 percent 
by 2025. The Sustainable City pLAn was updated in April 2019 and renamed as L.A.’s Green 
New Deal. This latest document establishes targets such as 100 percent renewable energy by 
2045, diversion of 100 percent of waste by 2050, and recycling 100 percent of wastewater by 
2035. Although the Sustainable city pLAn/Green New Deal is not an adopted plan or directly 
applicable to private development projects, the Project would generally comply with these 
aspirations as the Project is an infill development that would densify an existing land use within 
a HQTA.  

Through the Green New Deal, the City would reduce an additional 30 percent in GHG emissions 
above and beyond the 2015 pLAn and ensures that the City stays within its carbon budget 
between 2020 and 2050.The Project would generally comply with these aspirations as the 
Project is an infill development, which is located near regional and local transit services. The 
Project would be well-served by transit and would generally further goals to reduce GHG 
emissions by promoting infill development, density, more efficient transportation, etc. 
Furthermore, the Project would comply with the City’s Solid Waste Management Policy Plan, the 
RENEW LA Plan, and the Exclusive Franchise System Ordinance (Ordinance No. 182,986) in 
furtherance of the aspirations included in the Sustainable City pLAn with regard to waste and 
landfills. The Project would also provide secure short- and long-term bicycle storage areas for 
Project residents and guests. Therefore, the Project would be consistent with the Sustainable 
City pLAn and the Green New Deal. 

Conclusion 

In summary, the consistency analysis provided above demonstrates that the Project is 
consistent with State, regional, and local plans, policies, regulations, and GHG reduction 
actions/strategies. The Project would not conflict with any applicable plan, policy, or regulation 
adopted for the purpose of reducing GHG emissions. Because the Project is consistent with and 
does not conflict with these plans, policies, and regulations, the Project’s GHG emissions would 
not result in a significant impact to the environment, and Project-specific impacts with regard to 
climate change would be less than significant. No mitigation measures are required. 

Project Emissions 

As discussed above, compliance with applicable GHG emissions reductions plans renders a 
project less than significant. In support of the consistency analysis provided above, the following 
quantitative calculations of the Project’s GHG emissions are provided. The Project would result 
in direct and indirect GHG emissions generated by the following emissions sources: 

Construction: emissions associated with construction-related equipment and vehicle use. 

Area Sources: emissions associated with the on-site use of powered equipment. 
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Energy Sources: emissions associated with the Project’s electricity and natural gas use for 
space heating and cooling, water heating, energy consumption, and lighting. 

Mobile Sources: emissions associated with the Project’s related vehicle travel. 

Solid Waste: emissions associated with the decomposition of the waste, which generates 
methane based on the total amount of degradable organic carbon. 

Water/Wastewater: emissions associated with energy used to pump, convey, deliver, and treat 
water. 

Construction 

Project construction is anticipated to last approximately three years. A summary of construction 
details (e.g. schedule, equipment mix, and vehicular trips) and CalEEMod modeling output files 
are provided in Appendix B. The GHG emissions associated with the construction of the 
Project were calculated by year and totaled. A summary of GHG emissions for each year of 
construction is presented in Table 4.8-3. 

As shown in Table 4.8-3, construction of the Project is estimated to generate a total of 883 
MTCO2e. As recommended by the SCAQMD, the total GHG construction emissions were 
amortized over the 30-year lifetime of the Project (i.e. total construction GHG emissions were 
divided by 30 to determine an annual construction emissions estimate that can be added to the 
Project’s annual operational emissions) in order to determine the Project’s annual GHG 
emissions inventory.158 This results in annual Project construction emissions of approximately 
29 MTCO2e.  

Table 4.8-3 
Construction-Related Emissions 

Year Emissions (MTCO2e) 
2021 135 
2022 263 
2023 264 
2024 221 

Total 883 
Amortized over 30 years 29 

Source: NTEC, 2020. 

Operations 

As shown in Table 4.8-4, the Project is estimated to generate approximately 1,883 MTCO2e per 
year, including the addition of its annualized construction-related GHG emissions.  

Table 4.8-4 

                                                             
158 SCAQMD Governing Board Agenda Item 31. December 5, 2008. 
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Annual GHG Emissions Summary 
Source Emissions (MTCO2e) 

Area <1 
Energy 812 
Mobile 720 
Solid Waste 262 
Water/Wastewater 59 
Construction 29 

Total Emissions 1,883 
Source: NTEC, 2020. 

 

Post-2030 Analysis 

Recent studies show that the state’s existing and proposed regulatory framework will put the 
state on a pathway to reduce its GHG emissions level to 40 percent below 1990 levels by 2030, 
and to 80 percent below 1990 levels by 2050 if additional appropriate reduction measures are 
adopted.159 Even though these studies did not provide an exact regulatory and technological 
roadmap to achieve the 2030 and 2050 goals, they demonstrated that various combinations of 
policies could allow the statewide emissions level to remain very low through 2050, suggesting 
that the combination of new technologies and other regulations not analyzed in the studies 
could allow the state to meet the 2050 target.  

Subsequent to the findings of these studies, SB 32 was passed on September 8, 2016, and 
would require the state board to ensure that statewide GHG emissions are reduced to 40 
percent below the 1990 level by 2030. As discussed above, the new plan, outlined in SB 32, 
involves increasing renewable energy use, imposing tighter limits on the carbon content of 
gasoline and diesel fuel, putting more electric cars on the road, improving energy efficiency, and 
curbing emissions from key industries. 

As discussed above, SCAG’s RTP/SCS establishes a regulatory framework for achieving GHG 
reductions from the land use and transportation sectors pursuant to SB 375 and the state’s 
long-term climate policies. The RTP/SCS ensures VMT reductions and other measures that 
reduce regional emissions from the land use and transportation sectors. Specifically, the 2016–
2040 RTP/SCS would result in an estimated 8 percent decrease in per capita GHG emissions 
by 2020 and an 18-percent decrease in per capita GHG emissions by 2035. The 2020–2045 
RTP/SCS would result in an estimated 8 percent decrease in per capita GHG emissions by 
2020 and a 19-percent decrease in per capita GHG emissions by 2035. By meeting and 

                                                             
159 Energy and Environmental Economics (E3). “Summary of the California State Agencies’ PATHWAYS Project: Long-term 

Greenhouse Gas Reduction Scenarios” (April 2015); Greenblatt, Jeffrey, Energy Policy, “Modeling California Impacts on 
Greenhouse Gas Emissions” (Vol. 78, pp. 158–172). The California Air Resources Board, California Energy Commission, 
California Public Utilities Commission, and the California Independent System Operator engaged E3 to evaluate the feasibility 
and cost of a range of potential 2030 targets along the way to the state’s goal of reducing GHG emissions to 80 percent below 
1990 levels by 2050. With input from the agencies, E3 developed scenarios that explore the potential pace at which 
emission reductions can be achieved, as well as the mix of technologies and practices deployed. E3 conducted the analysis 
using its California PATHWAYS model. Enhanced specifically for this study, the model encompasses the entire California 
economy with detailed representations of the buildings, industry, transportation and electricity sectors. 
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exceeding the SB 375 targets, the 2016–2040 RTP/SCS and the 2020-2045 RTP/SCS is 
expected to fulfill and exceed its portion of SB 375 compliance with respect to meeting the 
state’s GHG emission reduction goals. 

As an urban infill development, the Project is a type of land use development that is encouraged 
by the RTP/SCS to reduce VMT and expand multi-modal transportation options in order for the 
region to achieve the GHG reductions from the land use and transportation sectors required by 
SB 375, which, in turn, advances the state’s long-term climate policies. By furthering 
implementation of SB 375, the Project supports regional land use and transportation GHG 
reductions consistent with state climate targets for 2020 and beyond. In addition, the Project 
would be consistent with the Actions and Strategies set forth in the 2016–2040 RTP/SCS and 
the 2020-2045 RTP/SCS. Therefore, the Project would be consistent with the 2016–2040 
RTP/SCS and the 2020-2045 RTP/SCS. 

Conclusion 

Given the Project’s consistency with state, SCAG, and City GHG emissions reduction goals and 
objectives, the Project is consistent with applicable plans, policies, and regulations adopted for 
the purpose of reducing the emissions of GHGs. In the absence of adopted standards and 
established significance thresholds, and given this consistency, it is concluded that the Project’s 
incremental contribution to greenhouse gas emissions and their effects on climate change 
would not be cumulatively considerable. Therefore, impacts would be less than significant. 
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IX. HAZARDS AND HAZARDOUS MATERIALS

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous
materials?

b. Create a significant hazard to the public or the environment
through reasonably foreseeable upset and accident conditions
involving the release of hazardous materials into the
environment?

c. Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within one-quarter
mile of an existing or proposed school?

d. Be located on a site which is included on a list of hazardous
materials sites compiled pursuant to Government Code Section
65962.5 and, as a result, would create a significant hazard to the
public or the environment caused in whole or in part from the
project’s exacerbation of existing environmental conditions?

e. For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project result in a safety
hazard or excessive noise for people residing or working in the
project area?

f. Impair implementation of or physically interfere with an adopted
emergency response plan or emergency evacuation plan?

g. Expose people or structures, either directly or indirectly, to a
significant risk of loss, injury or death involving wildland fires?

This section is based on the following item, included as Appendix G of this ND: 

G  Phase I Environmental Site Assessment, Partner, July 24, 2018 

a) Would the project create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous materials?

Less Than Significant Impact. 

A significant impact may occur if a project would involve the use or disposal of hazardous 
materials as part of its routine operations, or would have the potential to generate toxic or 
otherwise hazardous emissions that could adversely affect sensitive receptors. Construction of 
the Project would involve the temporary transport, use, and disposal of potentially hazardous 
materials. These materials include paints, adhesives, surface coatings, cleaning agents, fuels, 
and oils that are typically associated with development of any urban mixed-use project. All of 
these materials would be used temporarily during construction. Thus, construction of the Project 
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does not involve the routine transport, use, or disposal of hazardous materials.  

Additionally, all potentially hazardous materials associated with construction activities would be 
used and stored in accordance with manufacturers’ instructions and handled in compliance with 
applicable standards and regulations, which further minimizes the potential risk associated with 
construction-related hazardous materials. Finally, the construction activities are contained on 
the Project Site and, thus, any emissions from the use of such materials would be minimal and 
localized to the Project Site. Therefore, construction of the Project would not expose persons or 
the environment to a substantial risk resulting from the release of hazardous materials or 
exposure to health hazards in excess of regulatory standards.  

The existing hospital generates medical/bio-hazardous waste as part of its daily operations. All 
medical waste generated is managed in accordance with a Medical Waste Management Plan in 
compliance with the California Department of Public Health (CDPH) Medical Waste 
Management Act (MWMA) standards (California Health and Safety Code Section 117600-
118360).160 Medical waste is transported offsite by a licensed transporter. The Project would 
continue to comply with this. 

As the expansion and continuation of an existing hospital use, the Project would continue to 
transport medical waste with licensed transporters in the same manner it has been. All 
operations would comply with all applicable regulations and all medical/other hazardous waste 
would be handled in accordance with State regulations. Thus, none of the Project’s operational 
features, or the type of hazardous materials used on the Project Site, creates a significant 
hazard to the environment or public.  

Moreover, the Project would adhere to regulatory requirements for source hazardous waste 
reduction measures (e.g., recycling of used batteries, recycling of elemental mercury, etc.) that 
would further minimize the generation of hazardous waste. In addition, the Project will comply 
with the applicable City ordinances regarding implementation of hazardous waste reduction 
efforts on-site (i.e., the City’s Green Building Ordinance), when possible. The applicable 
regulatory requirements further ensure that the minimal amount of hazardous materials 
associated with the Project are properly treated and disposed of at licensed resource recovery 
facilities or hazardous waste landfills.  

The potential transport of any hazardous materials and wastes, i.e., paints, adhesives, surface 
coatings, cleaning agents, fuels, and oils, if it occurs, would occur in accordance with federal 
and state regulations that govern the handling and transport of such materials. In accordance 
with such regulations, the transport of hazardous materials and wastes would only occur with 
transporters who have received training and appropriate licensing. Therefore, the Project would 
not create a significant hazard to the public or the environment through the routine transport, 
use, or disposal of hazardous materials and impacts would be less than significant.  

                                                             
160 California Department of Public Health: 

https://www.cdph.ca.gov/Programs/CEH/DRSEM/Pages/EMB/MedicalWaste/MedicalWaste.aspx 
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b) Would the project create significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions involving the 
release of hazardous materials into the environment? 

Less Than Significant Impact.  

A significant impact may occur if a project utilizes hazardous materials as part of its routine 
operations and could potentially pose a hazard to nearby sensitive receptors under accident or 
upset conditions. 

Phase I Environmental Site Assessment 

The northwest portion of the Project Site was developed with stores between 1938 and 1953, 
and it was developed with the current parking lot in 1954. The southeastern portion was 
developed with a store in 1938, and with the current structures in 1948 and 1974. 

There are no Recognized Environmental Conditions (RECs), Controlled RECs (CRECs), or 
historical REC (HRECs) in connection with the property. 

There is a 75 gallon diesel aboveground storage tank (AST) connected to an onsite generator. 
The onsite generator and AST is not considered a REC. 

There are indoor and outdoor transformers that may contain polychlorinated biphenyls (PCBs). 
No staining or leaking was observed. Based on the good condition of the equipment, the 
transformers do not represent a significant environmental concern. 

The building is equipped with a hydraulic elevator that can potentially contain PCBs. Based on 
the good condition and regular maintenance of the elevator equipment, the elevator is not 
expected to represent a significant environmental concern. 

Due to the age of the buildings, there is the potential for asbestos-containing materials (ACM) 
and lead-based paint (LBP). All suspect ACM and painted surfaces were observed in good 
condition and do not pose a health and safety concern to the present occupants of the building. 
An Operations and Maintenance (O&M) Program would be implemented in order to safely 
manage the suspect ACM and LBP, and be sampled to confirm the presence or absence of 
ACMs or LBPs prior to any renovations or demolition activities. If ACMs are found to be present, 
they will need to be abated in compliance with the South Coast Air Quality Management District 
(SCAQMD) Rule 1403 as well as all other applicable State and Federal rules and regulations. If 
LBP materials are identified, standard handling and disposal practices shall be implemented 
pursuant to California Occupational Safety and Health Agency (OSHA) regulations. 

Oil and Gas Wells 
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The California Geologic Energy Management Division (CalGEM) online mapping of wells shows 
there are no oil and gas wells on the Site.161  

Methane 

The Project Site is within a Methane Zone.162 Therefore, the Project is required to comply with 
Los Angeles Department of Building and Safety (LADBS) regulatory requirements for methane 
defined in the Los Angeles Methane Seepage Regulations (LAMC, Chapter IX, Article 1, 
Division 71). These requirements address site testing, including appropriate Site Design Level, 
which will prevent or retard potential methane gas seepage into the building. 

Operational Health Hazards 

As a medical hospital use, operation of the Project would involve occasional use of potentially 
hazardous materials such as chemicals and waste products typical of healthcare-related land 
uses. However, the Project would comply with all applicable regulations governing the operation 
of such facilities, which would prevent any significant impacts such as health hazards, noise, 
dust, odor, or other nuisances to surrounding properties. With compliance with the California 
Office of Statewide Health Planning and Development (OSHPD) operational requirements, 
operational impacts would be less than significant. 

Compliance with existing applicable laws would ensure that the Project would not create a 
significant hazard to the public or the environment through reasonably foreseeable upset and 
accident conditions involving the release of hazardous materials into the environment. The 
Project would further comply with all additional applicable regulations governing development in 
relation to potential methane hazards and oil well areas. Therefore, operational impacts would 
be less than significant. 

c) Would the project emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one-quarter mile of an existing 
or proposed school? 

Less Than Significant Impact.  

A project-related significant adverse effect may occur if the Project Site is located within 0.25-
mile (1,320 feet) of an existing or proposed school site, and is projected to emit toxic emissions 
or handle hazardous materials, substances, or waste that would pose a health hazard beyond 
regulatory thresholds. The following schools are located within this distance: 

• Shalhevet School, a private high school (910 Fairfax Avenue) is located 600 feet north of the 
Project Site.  

                                                             
161  California Department of Conservation, Division of Oil, Gas & Geothermal Resources (DOGGR), Online Mapping System, 

District 1, https://maps.conservation.ca.gov/doggr/wellfinder/#close/, accessed March 24, 2020. 
162  ZIMAS search: http://zimas.lacity.org/. 
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• Language Garden, a preschool (1067 Fairfax Avenue) is located 715 feet southwest of the 
Project Site. 

• Harkham-GAON Academy, a private middle school (5870 Olympic Boulevard) is located 800 
feet east of the Project Site. 

As discussed above under Checklist Question VIII.a, all construction and operation substances 
would be handled in accordance with manufacturers’ instructions and in compliance with 
applicable standards and regulations. The anticipated haul route during construction would not 
pass by the schools listed above. Furthermore, the Project Site currently has a medical use in 
proximity to the schools listed above. The Project would provide a new building to for similar 
medical uses, and all potentially hazardous materials would be handled appropriately in 
accordance with all applicable regulations and would not be emitted or pose health hazards to 
the surrounding area. Therefore, the Project would not emit hazardous emissions or handle 
hazardous or acutely hazardous materials, substances, or waste within one-quarter mile of an 
existing or proposed school, and impacts would be less than significant. 

d) Would the project be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code §65962.5 and, as a result, 
would it create a significant hazard to the public or the environment, caused in 
whole or in part from the project’s exacerbation of existing environmental 
conditions? 

Less Than Significant Impact.  

California Government Code Section 65962.5 requires various state agencies to compile lists of 
hazardous waste disposal facilities, unauthorized release from underground storage tanks, 
contaminated drinking water wells, and solid waste facilities from which there is known migration 
of hazardous waste and submit such information to the Secretary for Environmental Protection 
on at least an annual basis. This question would apply only if the Project Site is included on any 
of the above referenced lists (see question VIII.b), above) and would therefore pose an 
environmental hazard to the public or the environment. In meeting the provisions in Government 
Code Section 65962.5, commonly referred to as the “Cortese List,” database resources that 
provide information regarding identified facilities or sites include EnviroStor, GeoTracker, and 
other lists compiled by the California Environmental Protection Agency: 

According to EnviroStor, there are no cleanup sites (either Federal Superfund, State Response, 
voluntary, school evaluation, school investigation, military evaluation, tiered permit, or corrective 
action), permitted sites (either operating, post-closure, or non-operating), LUFT (leaking 
underground fuel tanks) or SLICS (Spills, Leaks, Investigation, and Cleanup) on, in or under the 
Project Site.163  

                                                             
163 CA Department of Toxic Substance Control, EnviroStor, website: http://www.envirostor.dtsc.ca.gov/public/, March 24, 2020. 
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According to GeoTracker, there are no Leaking Underground Storage Tanks (LUST) sites, other 
cleanup sites, land disposal sites, military sites, waste discharge requirement (WDR) sites, 
permitted UST facilities, monitoring wells, or California Department of Toxic Substance Control 
cleanup sites or hazardous materials permits on, in or under the Project Site.164  

The Project Site has not been identified as a solid waste disposal site having hazardous waste 
levels outside of the Waste Management Unit.165  

There are no active Cease and Desist Orders or Cleanup and Abatement Orders from the 
California Water Resources Control Board associated with the Project Site.166  

The Project Site is not subject to corrective action pursuant to the Health and Safety Code, as it 
has not been identified as a hazardous waste facility.167  

The Project Site is not a City-designated Hazardous Waste / Border Zone Property.168 

Government Records  

Federal, state, tribal, and local databases were searched. The Project Site is identified in the 
following databases: 

• Facility Index System (FINDS) – The Project Site (identified as Miracle Mile Medical Center) 
is listed in the FINDS database. The facility is not listed as having any violations and was 
not reported on any of the regulatory databases reviewed which report unauthorized 
releases and contamination incidents. As such, this listing is not considered to represent a 
significant environmental concern. 

• California Facility and Manifest (HAZNET) – The Project Site (identified as San Vicente 
Hospital) is listed in the HAZNET database. The hospital generated photo processing 
wastes in 1993, 1994, 1995, 1996, 1997, and 1998. HAZNET does not track violators and 
the presence of a facility on the HAZNET database does not necessarily indicate than an 
environmental concern exists at that facility. The presence of the facility on the HAZNET 
database, is not, in itself, considered to represent an environmental concern. 

The Project will not be located on a site which is included on a list of hazardous materials sites 
compiled pursuant to Government Code §65962.5, and it would not create a significant hazard 
to the public or the environment, caused in whole or in part from the Project’s exacerbation of 
existing environmental conditions. Therefore, a less than significant impact would occur. 

                                                             
164 CA State Water Resources Control Board, GeoTracker, website: http://geotracker.waterboards.ca.gov/map, March 24, 2020. 
165 CA Environmental Protection Agency, Cortese List Data Resources, Sites Identified with Waste Constituents Above Hazardous 

Waste Levels Outside the Waste Management Unit, website: 
http://www.calepa.ca.gov/SiteCleanup/CorteseList/CurrentList.pdf, accessed March 24, 2020. 

166 CA Environmental Protection Agency, Cortese List Data Resources, List of “Active” CDO and CAO from Water Board, website: 
http://www.calepa.ca.gov/sitecleanup/corteselist/, accessed March 24, 2020. 

167 CA Environmental Protection Agency, Cortese List Data Resources, Cortese List: Section 65962.5(a), website: 
http://www.calepa.ca.gov/SiteCleanup/CorteseList/SectionA.htm#Facilities, accessed March 24, 2020. 

168  ZIMAS search: http://zimas.lacity.org/. 
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e) For a project located within an airport land use plan or, where such a plan has not 
been adopted, within two miles of a public airport or public use airport, would the 
project result in a safety hazard or excessive noise for people residing or working 
in the project area? 

No Impact.  

A significant project-related impact may occur if a project were placed within a public airport 
land use plan area or within two miles of a public airport, and subject to a safety hazard. The 
Project is not within an airport hazard area.169 The Project Site is not located within two miles of 
a public airport: 

• Santa Monica Municipal Airport is located 5.5 miles to the southwest.  

• Los Angeles International Airport (LAX) is located 7.5 miles to the southwest.  

• Hollywood Burbank Airport (Bob Hope Airport) is 9.75 miles to the north.  

There are no nearby private airstrips. The Goodyear Blimp Airbase in Carson is located 
approximately 15 miles to the south.  

Given the distance between the Project Site and the listed airports, the Project would not have 
the potential to result in a safety hazard or excessive noise. Therefore, no impact would occur. 

f) Would the project impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan? 

Less Than Significant Impact.  

A significant impact may occur if a project were to interfere with roadway operations used in 
conjunction with an emergency response plan or emergency evacuation plan, or would generate 
sufficient traffic to create traffic congestion that would interfere with the execution of such a plan.  

The City’s Emergency Management Department maintains a list if emergency plan annexes for 
specific emergencies (such as adverse weather, brush fire, civil disturbance). The annexes 
define the emergency and determine appropriate organizational response and assignment of 
agency responsibilities.170 There are no emergency response plans or emergency evacuation 
plans that are applicable to the Project Site or would be impaired by the Project. 

The bulk of the work will be conducted on the Project Site. However, if temporary lane closures 
are needed, it would be subject to Street Services approval. 

                                                             
169  ZIMAS search: http://zimas.lacity.org/. 
170 Los Angeles Emergency Management Department, Emergency Plans and Annexes, . 
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In addition, there are no emergency services located within the immediate vicinity of the affected 
streets during construction (i.e. the streets surrounding the Project Site). Since any closures 
during construction would be for the parking lane, the temporary construction impacts on the 
roadway network would be considered less than significant. 

According to the Safety Element of the City of Los Angeles, General Plan, major roadways 
throughout the City, such as Olympic Boulevard, are selected disaster routes.171 Disaster routes 
function as primary thoroughfares for movement of emergency response traffic and access to 
critical facilities. Immediate emergency debris clearance and road/bridge repairs for short-term 
emergency operations will be emphasized along these routes. While it is expected that the 
majority of construction activities would be confined to the Project Site, limited off-site 
construction activities may occur in street right-of-ways during certain periods, which could 
potentially require temporary lane closures. However, if lane closures are necessary, the 
remaining travel lanes would be maintained in accordance with standard construction 
management plans that would be implemented to ensure adequate circulation and emergency 
access. The Project will not impede the disaster route and emergency access would be 
maintained at all times.  

The Project Site is not within a Hillside Area.172 The Project would comply with emergency 
evacuation requirements according to the LAMC and the Los Angeles Fire Department. 
Therefore, impacts would be less than significant. 

g) Would the project expose people or structures, either directly or indirectly, to a 
significant risk of loss, injury or death involving wildland fires? 

No Impact.  

A significant impact may occur if a project is located in proximity to wildland areas and would 
pose a potential fire hazard, which could affect persons or structures in the area in the event of 
a fire. The Project Site is not located in a Very High Fire Hazard Severity Zone173 or in the 
wildlands fire hazard Mountain Fire District.174 The Project Site is not on the direct edge of a 
rural or wildland area. Therefore, the Project would not expose people or structures, either 
directly or indirectly, to a significant risk of loss, injury or death involving wildland fires, and no 
impact would occur. 

                                                             
171  Los Angeles Safety Element, Exhibit H, Critical Facilities and Lifeline Systems in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, accessed March 24, 2020. 
172  ZIMAS search: http://zimas.lacity.org/. 
173 ZIMAS search: http://zimas.lacity.org/. 
174  Los Angeles Safety Element, Exhibit D, Selected Wildfire Hazard Areas in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, accessed March 24, 2020.  
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X. HYDROLOGY AND WATER QUALITY 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Violate any water quality standards or waste discharge 
requirements or otherwise substantially degrade surface or 
ground water quality? 

    

b. Substantially decrease groundwater supplies or interfere 
substantially with groundwater recharge such that the project 
may impede sustainable groundwater management of the basin? 

    

c. Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or 
river or through the addition of impervious surfaces, in a manner 
which would:  

    

i. result in substantial erosion or siltation on- or off-site;     
ii. substantially increase the rate or amount of surface runoff in a 

manner which would result in flooding on- or off-site; 
    

iii. create or contribute runoff water which would exceed the capacity 
of existing or planned stormwater drainage systems or provide 
substantial additional sources of polluted runoff; or 

    

iv. impede or redirect flood flows?     
d. In flood hazard, tsunami, or seiches zones, risk release of 

pollutants due to project inundation? 
    

e. Conflict with or obstruct implementation of a water quality control 
plan or sustainable groundwater management plan? 

    

 

a) Would the project violate any water quality standards or waste discharge 
requirements or otherwise substantially degrade surface or ground water quality? 

Less Than Significant Impact.  

The City has adopted the regulatory requirements set forth in the County’s Standard Urban 
Stormwater Mitigation Plan (SUSMP) of the Los Angeles Regional Water Quality Control Board 
(LARWQCB) under the City of Los Angeles Ordinance No. 173,494. The goals and objectives of 
the SUSMP are achieved through the use of Best Management Practices (BMPs) to help 
manage runoff water quality. BMPs typically include controlling roadway and parking lot 
contaminants by installing oil and grease separators at storm drain inlets; cleaning parking lots 
on a regular basis; incorporating peak-flow reduction and infiltration features (such as grass 
swales, infiltration trenches, and grass filter strips) into landscaping; and implementing 
education programs. The SUSMP identifies the types and sizes of private development projects 
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that are subject to its requirements.175 The Project is subject to the requirements of the SUSMP, 
which are enforced through the City’s plan approval and permit process.  

Low Impact Development (LID) is a stormwater management strategy that seeks to prevent 
impacts of runoff and stormwater pollution as close to its source as possible. Ordinance No. 
181,899 was adopted in 2011 to amend LAMC 64.70, the City’s stormwater code, and expand 
the City’s existing SUSMP requirements. LID is different from the previous SUSMP because it 
requires a larger scope of development and redevelopment projects to comply with stormwater 
measures, and incorporating new LID practices and measures. All development and 
redevelopment projects that create, add, or replace 500 square feet or more of impervious area 
need to comply with the LID Ordinance. Accordingly, the Project is subject to LID. 

A project must comply with the LID Best Management Practices (LID BMPs) (determined on a 
case by case basis by City’s Department of Public Works), and if that is not feasible only then 
do SUSMP BMPs apply. Possible BMPs include: 1. Infiltration Systems, 2. Stormwater Capture 
and Use, 3. High Efficiency Biofiltration/Bioretention Systems, and 4. Combination of Any of the 
Above. 

Construction 

Demolition and construction activities at the Project Site have the potential to affect the quality 
of storm water runoff. Typically, runoff picks up pollutants as it flows over the ground or paved 
areas and carries these pollutants into the storm drain system or directly into natural drainages. 
There are three general sources of short-term construction-related stormwater pollution 
associated with the Project: 1) the handling, storage, and disposal of construction materials 
containing pollutants; 2) the maintenance and operation of construction equipment; and 3) earth 
moving activities which, when not controlled, may generate soil erosion. During construction, the 
Project Site would contain a variety of construction materials that are potential sources of 
stormwater pollution, such as adhesives, cleaning agents, landscaping, plumbing, painting, 
heat/cooling, masonry materials, floor and wall coverings, and demolition debris. Construction 
material spills can also be a source of stormwater pollution and/or soil contamination. 

The Project is expected to comply with all applicable regulations with regard to surface and 
ground water quality as governed by the State Water Resources Control Board (SWRCB). 
These regulations include the SUSMP requirements to reduce potential water quality impacts 
and the City’s LID Ordinance. The purpose of the LID standards is to reduce the peak discharge 
rate, volume, and duration of flow through the use of site design and stormwater quality control 
measures. The LID Ordinance requires that the Project retain or treat the first three-quarters of 
                                                             
175  Project applicants are required to prepare and implement a Standard Urban Stormwater Mitigation Plan when their projects fall 

into any of these categories: Single-family hillside residential developments; Housing developments of 10 or more dwelling 
units (including single family tract developments); Industrial /Commercial developments with one acre or more of impervious 
surface area; Automotive service facilities*; Retail gasoline outlets”; Restaurants* Parking lots of 5,000 square feet or more of 
surface area or with 25 or more parking spaces; Projects with 2,500 square feet or more of impervious area that are located in, 
adjacent to, or draining directly to designated Environmentally Sensitive Areas (ESA). 
https://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/susmp/susmp_rbfinal.pdf 
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an inch of rainfall in a 24-hour period. LID practices can effectively remove nutrients, bacteria, 
and metals while reducing the volume and intensity of stormwater flows. 

Operation 

The Project will not include industrial discharge to any public water system. Under existing 
conditions, runoff at the Project Site may contain typical urban pollutants such as automotive 
fluids (including oil and grease) commercial cleaning and landscaping pollutants discharged into 
the storm drainage system. Because there would be no substantial change in the type of runoff 
as a result of the Project (which would continue to have automobiles, cleaning supplies, and 
similar elements), urban contaminants that may be present in urban runoff from the Project Site 
would not differ substantially in type than that which currently exists. The parking for the Project 
would be located within the building’s ground floor and a surface parking lot. Both areas would 
be designed to ensure runoff is in compliance with LID.  

The Project does not involve the introduction of new activities or features that could be sources 
of contaminants that would degrade groundwater quality. As a result, the Project would not 
create or contribute runoff water that would exceed the pollutant profile associated with the 
existing condition of the Project Site and its surroundings. Therefore, the Project would not 
violate any water quality standards or waste discharge requirements or otherwise substantially 
degrade surface or ground water quality, and impacts would be less than significant. 

b)  Would the Project substantially decrease groundwater supplies or interfere 
substantially with groundwater recharge such that the project may impede 
sustainable groundwater management of the basin? 

No Impact. A significant impact may occur if a project includes deep excavations resulting in 
the potential to interfere with groundwater movement or includes withdrawal of groundwater or 
paving of existing permeable surfaces important to groundwater recharge.  

No settling ponds, lagoons, surface impoundments, wetlands or natural catch basins are on the 
Project Site or nearby.  

A public water system operated by the Los Angeles Department of Water and Power (LADWP) 
serves the Project Site. The sources of public water for the City are surface water from 
California Water Project and Colorado River purchased through the Metropolitan Water District 
(MWD) and groundwater.176  

The Project Site is located in an urbanized area of the City. The Project Site is primarily covered 
with hardscape. The Project will similarly occupy the entire Project Site with a new building and 
surface parking lot.  

During a July 2019 boring, groundwater was encountered at a depths of 40 to 45 feet in Borings 

                                                             
176 LADWP, Water, Sources of Water: https://www.ladwp.com/, accessed March 24, 2020. 
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B-1 and B-2, respectively. The groundwater maps from the Seismic Hazards Zone Report for 
the Hollywood 7.5 Minute Quadrangle published by the California Geological Survey indicates 
the historical high groundwater level in the area of the Site to be at 15 feet below grade.177  

The Project will be primarily built at grade, with a small basement area containing storage and 
electrical rooms. The basement excavation would not approach the depth of the groundwater 
that was determined by the borings. 

Thus, the Project would not be altering the amount of impervious surface that affects 
groundwater recharge.  

The development of the Project will not involve direct groundwater withdrawal, and therefore, it 
will not deplete groundwater supplies. The Project will not interfere with groundwater recharge 
since current recharge is negligible due to the existing and proposed impervious surface 
covering the Project Site. Therefore, no impact would occur. 

c) Would the project substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or river or through 
the addition of impervious surfaces, in a manner which would: 

i. result in substantial erosion or siltation on- or off-site? 

No Impact.  

A significant impact may occur if a project results in a substantial alteration of drainage patterns 
that would result in a substantial increase in erosion or siltation during construction or operation 
of the project. Proper surface drainage is critical to the future performance of the Project. 
Saturation of soil can cause it to lose internal shear strength and increase its compressibility, 
resulting in a change in the designated engineering properties. Proper Site drainage would be 
maintained at all times to prevent oversaturation of soil.  

The Project Site is primarily covered with hardscape. The Project will similarly occupy the entire 
Project Site with a new building and surface parking lot resulting in approximately the same 
amount of hardscape. Thus, the Project would not be altering the amount of impervious surface 
that affects drainage patterns. The Project Site is within a developed area of the City, which is 
connected to the municipally-owned separated storm sewer system (MS4); therefore, the 
development of the Project will not cause changes in existing drainage patterns or surface water 
bodies in a manner that could cause erosion or siltation. The Project Site is not near and will not 
alter a stream or river. Therefore, no impact would occur. 

ii. substantially increase the rate or amount of surface runoff in a manner which 
would result in flooding on- or off-site? 

No Impact.  
                                                             
177  Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 
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A significant impact may occur if a project results in increased runoff volumes during 
construction or operation of the project that would result in flooding conditions affecting the 
Project Site or nearby properties. The Project Site is located in an urbanized area of the City. 
The Project Site is primarily covered with hardscape. The Project will similarly occupy the entire 
Project Site with a new building and surface parking lot resulting in approximately the same 
amount of hardscape. Thus, the Project would not be altering the amount of impervious surface 
that affects drainage patterns. No flooding is expected to occur on- or off-site due to the 
relatively flat grades of the Project Site and the vicinity. The Project Site is also not near, nor 
would be altering, a stream or river. Therefore, no impact would occur. 

 iii. create or contribute runoff water which would exceed the capacity of existing 
or planned stormwater drainage systems or provide substantial additional 
sources of polluted runoff? 

Less Than Significant Impact.  

A significant impact may occur if a project would increase the volume of stormwater runoff to a 
level that exceeds the capacity of the storm drain system serving the Project Site. A project-
related significant adverse effect would also occur if a project would substantially increase the 
probability that polluted runoff would reach storm drains. No natural watercourses exist on or in 
the vicinity of the Project Site. Water runoff flows toward the existing storm drain system on San 
Vicente Boulevard.178  

Urban runoff discharged from municipal storm drains is one of the principal causes of water 
quality problems in most urban areas. Oil and grease from parking lots, pesticides, cleaning 
solvents, and other toxic chemicals can contaminate stormwater, which can then contaminate 
receiving waters downstream and, eventually, the Pacific Ocean. As discussed in the response 
to Question 10(a), the Project is required to comply with LID Best Management Practices, as 
well as the LAMC. These regulations control water pollution by regulating point sources that 
discharge pollutants. Additional discussion of the construction and operation impacts is provided 
below. 

Construction 

Three general sources of potential short-term construction-related stormwater pollution 
associated with the Project are: 1) the handling, storage, and disposal of construction materials 
containing pollutants; 2) the maintenance and operation of construction equipment; and 3) 
earth-moving activities which, when not controlled, may generate soil erosion and the 
transportation of pollutants via storm runoff or mechanical equipment. Generally, routine safety 
precautions for handling and storing construction materials can effectively reduce the potential 
pollution of stormwater by these materials. The same types of common sense, “good 
housekeeping” procedures can be extended to non-hazardous stormwater pollutants such as 
sawdust and other solid wastes. Poorly maintained vehicles and heavy equipment leaking fuel, 

                                                             
178 Navigate LA, Storm Drains Layer: http://navigatela.lacity.org/navigatela/. 
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oil, antifreeze, or other fluids onto the construction site are also common sources of stormwater 
pollution and soil contamination. Earth-moving activities that can greatly increase erosion 
processes are another source of stormwater pollution contamination.  

Two general strategies are recommended to prevent construction silt from entering local storm 
drains. First, erosion control procedures should be implemented for those areas that must be 
exposed. Secondly, the area should be secured to control off-site migration of pollutants. When 
properly designed and implemented, these “good-housekeeping” practices would reduce dust 
and erosion that may occur onsite and leaks from any construction equipment. The Project is 
required to comply with the LID Best Management Practices, which are determined on a case 
by case basis by the Department of Public Works. Approval will not be granted or issued until 
appropriate and applicable stormwater BMPs are incorporated into the Project design plans. 
Compliance with existing regulations would ensure the potential for construction impacts that 
create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff would 
be less than significant. 

Operation 

Activities associated with operation of the Project will not generate substances that could 
degrade the quality of water runoff. The deposition of chemicals by cars in the existing parking 
lot could have the potential to contribute metals, oil and grease, solvents, phosphates, 
hydrocarbons, and suspended solids to the storm drain system.  

With Project implementation, impacts to water quality would be reduced since the Project must 
comply with water quality standards and wastewater discharge BMPs set forth by the County 
and the SWRCB. Furthermore, required design criteria, as established in the SUSMP for the 
County and the City (such as LID), would be incorporated into the Project to minimize the off-
site conveyance of pollutants. Compliance with existing regulations would ensure operational 
impacts that create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of polluted 
runoff would be less than significant. 

 iv. impede or redirect flows? 

No Impact.  

The Project would not be located in a 100-year flood hazard area according to the Los Angeles 
General Plan Safety Element map.179  

Lands designated as special flood hazard areas that are identified by the Federal Emergency 
Management Agency (FEMA) and published in the Flood Insurance Rate Map (FIRM) to 

                                                             
179  Los Angeles Safety Element, Exhibit F, 100-Year and 500-year Flood Plains in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, accessed March 24, 2020. 
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establish the flood risk premium zone. These areas are subject to inundation by a flood having a 
one-percent or greater probability of being equaled or exceeded during any given year. This 
flood, which is referred to as the 1 percent annual chance flood (or base flood), is the national 
standard on which the floodplain management and insurance requirements of the National 
Flood Insurance Program (NFIP) are based. According to FEMA’s Flood Insurance Rate Map, 
the Project Site is located within Flood Zone X, which is an area determined to be outside the 
0.2 percent annual chance floodplain.180 Additionally, the Project Site is not located within a 
City-designated 100-year floodplain.181 The Project Site is not within a Flood Zone.182 Therefore, 
the Project would not impede or redirect flows and no impact would occur.  

d) Would the project, in flood hazard, tsunami, or seiches zones, risk release of 
pollutants due to project inundation? 

No Impact.  

Seiches are oscillations generated in enclosed bodies of water that can be caused by ground 
shaking associated with an earthquake. Mitigation of potential seiche action has been 
implemented by the LADWP through regulation of the level of water in its storage facilities and 
providing walls of extra height to contain seiches and prevent overflows. Dams and reservoirs 
are monitored during storms and measures are instituted in the event of potential overflow.183  

The Project is not located within an area potentially impacted by a tsunami.184  

There are no major water-retaining structures located immediately upgradient from the Project 
Site. Therefore, flooding from a seismically-induced seiche is considered unlikely.  

The Project Site is not located within an area designated as a 100-year flood hazard area.185 In 
addition to the low risk of flooding, the Project includes LID requirements for capture and use 
and/or biofiltration system and a stormwater conveyance system, which would improve upon the 
existing Project Site, which is devoid of treatment and on-site detention. Therefore, the Project 
would not risk release of pollutants due to inundation by flood hazards.  

The Project is not located within any established flood hazard, tsunami, or seiches zones. 
Therefore, no impact related to release of pollutants due to project inundation in a flood hazard, 
tsunami, or seiches zone would occur. 

e)  Would the Project conflict with or obstruct implementation of a water quality 
control plan or sustainable groundwater management plan? 

                                                             
180  FEMA, Flood Map Service Center: https://msc.fema.gov/portal, March 24, 2020. 
181  Los Angeles Safety Element, Exhibit F, 100-Year and 500-year Flood Plains in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, accessed March 24, 2020. 
182 ZIMAS search: http://zimas.lacity.org/. 
183  Page II-16, Los Angeles General Plan Safety Element, https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-

f00265b2dc0d/SafetyElement.pdf, accessed March 24, 2020. 
184  ZIMAS search: http://zimas.lacity.org/. 
185  NavigateLA, FEMA Flood Hazard layer: http://navigatela.lacity.org/navigatela/, March 24, 2020. 
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No Impact.  

Potential pollutants generated by the Project would be typical of commercial land uses and may 
include sediment, nutrients, pesticides, pathogens, trash and debris, oil and grease, and metals. 
The implementation of BMPs required by the City’s LID Ordinance would target these pollutants 
that could potentially be carried in stormwater runoff. Implementation of the LID measures on 
the Project Site would result in an improvement in surface water quality runoff as compared to 
existing conditions. As such, the Project would not conflict with or obstruct any water quality 
control plans. In addition, with implementation of the Project’s proposed landscaping, 
impervious surfaces would marginally decrease. The decrease in impervious areas would 
improve the groundwater recharge capacity of the Project Site over existing conditions.  

The Project would comply with all existing regulatory requirements and implementation of LID 
BMPs, and thus would not conflict with or obstruct implementation of a water quality control plan 
or a sustainable groundwater management plan. Therefore, no impact would occur. 
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XI. LAND USE AND PLANNING 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Physically divide an established community?     

b. Cause a significant environmental impact due to a conflict with 
any land use plan, policy, or regulation adopted for the purpose 
of avoiding or mitigating an environmental effect? 

    

a) Would the project physically divide an established community? 

No Impact.  

A significant impact may occur if a project were sufficiently large enough or otherwise 
configured in such a way as to create a physical barrier within an established community. A 
typical example would be a project that involved a continuous right-of-way such as a roadway, 
which would divide a community and impede access between parts of the community.  

The Project would not cause any permanent street closures, block access to any surrounding 
land use, or cause any change in the existing street grid system. The Project is not of a scale or 
nature that would physically divide an established community. The Project is not affecting any 
right-of-ways. The Project will be built on an existing urban infill site and is contiguous and 
bounded by streets. In addition, the Project Site is not large enough to encompass an 
established community. The Project’s medical hospital uses already exist at the Project Site. 
Therefore, no impact regarding the Project physically dividing an established community would 
occur. 

b) Would the project cause a significant environmental impact due to a conflict with 
any land use plan, policy, or regulation adopted for the purpose of avoiding or 
mitigating an environmental effect? 

Less Than Significant Impact.  

A significant impact may occur if a project is inconsistent with applicable land use plans or 
zoning designations and would cause adverse environmental effects, which these regulations 
are designed to avoid or mitigate.  

The legal standard that governs consistency determinations is that a project must only be in 
“harmony” with the applicable land use plan to be consistent with that plan.186 As the Court 
explained in Sequoyah Hills Homeowners Association v. City of Oakland, “state law does not 

                                                             
186 See Sequoyah Hills Homeowners Assn. v. City of Oakland (1993) 23 Cal.App.4th 704, 717-18 [upholding a city’s determination 

that a subdivision project was consistent with the applicable general plan]. 



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-129 City of Los Angeles 
Negative Declaration  February 2021 
 

require an exact match between a proposed subdivision and the applicable general plan.” To be 
“consistent” with the general plan, a project must be “compatible with the objectives, policies, 
general land uses, and programs specified in the applicable plan,” meaning, the project must be 
“in agreement or harmony with the applicable plan.”187 Further, “[a]n action, program, or project 
is consistent with the general plan if, considering all its aspects, it will further the objectives and 
policies of the general plan and not obstruct their attainment.”188 Courts also recognize that 
general plans “ordinarily do not state specific mandates or prohibitions,” but instead provide 
“policies and set forth goals.”189  

The following is a list of applicable land use plans, policies, and regulations: 

• SCAG Regional Transportation Plan (RTP) 

• City of Los Angeles General Plan 

• Mobility Element 2035 

• Citywide Design Guidelines 

• Wilshire Community Plan 

Consistency with Regional Plans 

Southern California Association of Governments (SCAG) 

Regional Transportation Plan 

On April 7, 2016, SCAG adopted the 2016-2040 Regional Transportation Plan (RTP). The 
Sustainable Communities Strategy (SCS) is a required element of the RTP. The RTP is a 
blueprint for making the best transportation and land use choices for the future and supporting 
those choices with wise investments. The RTP will result in more and better travel choices as 
well as safe, secure, and efficient transportation systems that provide improved access to 
opportunities, such as jobs, education, and healthcare for our residents. Furthermore, the RTP 
will create jobs, ensure the region’s economic competitiveness through strategic investments in 
the goods movement system, and improve environmental and health outcomes for the region’s 
22 million residents by 2040. The RTP is built on the vision of mobility, economy, and 
sustainability.190  

The Project’s consistency with the applicable goals and principles set forth in the 2016–2040 
RTP/SCS is analyzed in Table 4.8-7 (in the greenhouse gas emissions section). As detailed 
therein, the Project would not conflict with the applicable goals set forth in the 2016–2040 

                                                             
187 See also Greenebaum v. City of Los Angeles (1984) 153 Cal.App.3d 391, 406; San Franciscans Upholding the Downtown Plan 

v. City and County of San Francisco (2002) 102 Cal.App.4th 656, 678.) 
188 Friends of Lagoon Valley v. City of Vacaville (2007) 154 Cal.App.4th 807, 817. 
189 Friends of Lagoon Valley v. City of Vacaville (2007) 154 Cal.App.4th 807, 817. 
190  SCAG, RTP: http://scagrtpscs.net/Pages/FINAL2016RTPSCS.aspx. 
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RTP/SCS adopted for the purpose of avoiding or mitigating an environmental effect. 
Specifically, the Project would support the goals of the 2016–2040 RTP/SCS to maximize the 
productivity of the region’s transportation system as well as protect the environment and health 
of the region’s residents by improving air quality and encouraging active transportation (e.g., 
bicycling and walking). The Project would be developed within an existing urbanized area that 
provides an established network of roads and freeways that provide local and regional access to 
the area, including the Project Site. In addition, the Project Site is served by a variety of nearby 
transit options. The availability and accessibility of public transit in the vicinity of the Project Site 
is documented by the Project Site’s location within a SCAG-designated HQTA and TPA, as 
defined in the City’s Zoning Information File No. 2452. In addition, the Project would provide 
bicycle parking spaces for the proposed uses that would serve to promote use of bicycles. The 
Project would also include adequate parking to serve the proposed uses and would provide 
charging stations to serve electric vehicle per LAMC. As such, the Project would maximize 
mobility and accessibility by providing opportunities for the use of several modes of 
transportation, including convenient access to public transit and opportunities for walking and 
biking. Therefore, the Project would not conflict with the applicable objectives of the 2016–2040 
RTP/SCS. 

City of Los Angeles General Plan 

State law requires that every city and county prepare and adopt a long-range comprehensive 
General Plan to guide future development and to identify the community’s environmental, social, 
and economic goals.191 The City’s General Plan is a dynamic document consisting of 11 
elements, including 10 citywide elements (Air Quality Element, Conservation Element, Historic 
Preservation and Cultural Resources Element, Housing Element, Infrastructure Systems 
Element, Noise Element, Open Space Element, Public Facilities and Services Element, Safety 
Element, and Transportation Element) and the Land Use Element, which provides individual 
land use consistency plans for each of the City’s 35 Community Plan Areas. 

City of Los Angeles General Plan Framework Element 

The Framework Element, adopted in December 1996 and readopted in August 2001, sets forth 
general guidance regarding land use issues for the City and defines citywide policies regarding 
land use that influence the Community Plans and most of the City’s General Plan Elements. 
Specifically, the Framework Element defines citywide policies for land use, housing, urban form 
and neighborhood design, open space and conservation, economic development, 
transportation, and infrastructure and public services.  

Land Use Chapter 

The Land Use Chapter of the Framework Element provides objectives to support the viability of 
the City’s residential neighborhoods and commercial and industrial districts and to encourage 
sustainable growth. The Land Use Chapter establishes the following land use categories, which 

                                                             
191  California Government Code Section 65300. 
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are described in terms of intensity/density ranges, development heights, and lists of typical land 
uses: Single-Family Residential, Multifamily Residential, Neighborhood Districts, Community 
Centers, Regional Centers, Downtown Center, General Commercial Areas, Mixed-Use 
Boulevards, Industrial Districts, Transit Stations, Pedestrian-Oriented Districts, and Historic 
Districts. These land use categories are intended to serve as guidelines for the Community 
Plans and do not convey land use entitlements or affect existing zoning for properties in the 
City. The Project Site is identified as being located within a General Commercial Area. 

Housing Chapter 

The overarching goal of the Housing Chapter of the Framework Element is to define the 
distribution of housing opportunities by type and cost for all residents of the City. 

Urban Form and Neighborhood Design Chapter 

The Urban Form and Neighborhood Design Chapter of the Framework Element establishes a 
goal of creating a livable City for existing and future residents. This chapter defines “urban form” 
as the City’s general pattern of building height, development intensity, activity centers, focal 
elements, and structural elements, such as natural features, transportation corridors, open 
space, and public facilities. “Neighborhood design” is defined as the physical character of 
neighborhoods and communities. The Urban Form and Neighborhood Design Chapter of the 
Framework Element encourages growth in areas that have a sufficient base of both commercial 
and residential development to support transit service. 

Open Space and Conservation Chapter  

The Open Space and Conservation Chapter of the Framework Element contains goals, 
objectives, and policies to guide the provision, management, and conservation of public open 
space resources; address the outdoor recreational needs of the City’s residents; and guide 
amendments to the General Plan Open Space Element and Conservation Element.  

Economic Development Chapter  

The Economic Development Chapter of the Framework Element seeks to identify physical 
locations necessary to attract continued economic development and investment to targeted 
districts and centers. Goals, objectives, and policies include retaining commercial uses, 
particularly within walking distance of residential areas, promoting business opportunities in 
areas where growth can be accommodated without encroaching on residential neighborhoods, 
and retaining industrial land uses on appropriate sites.  

Transportation Chapter  

The goals of the Transportation Chapter of the Framework Element are to provide adequate 
accessibility to commerce, work opportunities, and essential services, and to maintain 
acceptable levels of mobility for all those who live, work, travel, or move goods in the City. The 
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Transportation Chapter includes proposals for major transportation improvements to enhance 
the movement of goods and to provide greater access to major intermodal facilities, such as the 
ports and airports. The goals, objectives, policies, and related implementation programs of the 
Transportation Chapter are set forth in the Transportation Element of the General Plan adopted 
by the City in September 1999. The City Council initially adopted Mobility Plan 2035 in August 
2015 as an update to the Transportation Element of the General Plan. Mobility Plan 2035 was 
readopted in January 2016 and again in September 2016. Accordingly, the Transportation 
Chapter of the Framework Element is now implemented through Mobility Plan 2035. Refer to 
Subsection 2.a.(1)(a)(ii), below for a discussion of Mobility Plan 2035. 

Infrastructure and Public Services Chapter 

The Infrastructure and Public Services Chapter of the Framework Element addresses 
infrastructure and public service systems, including wastewater, stormwater, water supply, solid 
waste, police, fire, libraries, parks, power, schools, telecommunications, street lighting, and 
urban forest. For each of the public services and infrastructure systems, basic policies call for 
monitoring service demands and forecasting the future need for improvements, maintaining an 
adequate system/service to support the needs of population and employment growth, and 
implementing techniques that reduce demands on utility infrastructure or services. Generally, 
these techniques encompass a variety of conservation programs (e.g., reduced use of natural 
resources, increased site permeability, watershed management, and others). Attention is also 
placed on the establishment of procedures for the maintenance and/or restoration of service 
after emergencies, including earthquakes. 

The Project’s consistency with applicable goals, objectives, and policies in the Framework 
Element adopted for the purpose of avoiding or mitigating an environmental effect is discussed 
in the impact analysis below. A detailed list of the goals, objectives, and policies of the 
Framework Element applicable to the Project is included in Table 4.11-1 along with a discussion 
of whether or not the Project does or does not conflict with that particular goal, objective, or 
policy. In addition, the Project’s consistency with certain economic development goals, 
objectives, or policies is discussed below for informational purposes. As these economic 
development goals, objectives, and policies were not adopted for the purpose of avoiding or 
mitigating an environmental effect, any potential inconsistency therewith would not be 
considered to be a significant environmental impact. (CEQA Guidelines Section 15064(e).) 

Table 4.11-1, Framework Element, lists the goals, objectives, and policies that apply to 
developers in collaboration with local government. As shown, the Project will be consistent with 
the applicable policies. 

Table 4.11-1 
Framework Element  

Goals, Objectives, Policies Discussion 
Land Use Chapter 
Section 2: Issue One: Distribution of Land Use 
Goal 3A: A physically balanced distribution of land No Conflict. While this is a citywide goal, the 



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-133 City of Los Angeles 
Negative Declaration  February 2021 
 

uses that contributes towards and facilitates the City's 
long-term fiscal and economic viability, revitalization of 
economically depressed areas, conservation of 
existing residential neighborhoods, equitable 
distribution of public resources, conservation of natural 
resources, provision of adequate infrastructure and 
public services, reduction of traffic congestion and 
improvement of air quality, enhancement of recreation 
and open space opportunities, assurance of 
environmental justice and a healthful living 
environment, and achievement of the vision for a more 
liveable [sic] city.  
 

Project would revitalize an existing aging site by 
continuing to provide medical hospital uses in a 
modern facility. The Project would be well-served 
by public transit, including Metro and LADOT bus 
lines. The Project would create a new 
development that would contribute to a transit-
oriented mixed-use neighborhood of the City. 

Policy 3.1.9: Assure that fair treatment of people of all 
races, cultures, incomes, and education levels with 
respect to the development, implementation and 
enforcement of environmental laws, regulations, and 
policies, including affirmative efforts to inform and 
involve environmental groups, especially 
environmental justice groups, in early planning stages 
through notification and two-way communication.  
 

No Conflict. Pursuant to CEQA, the City and the 
Project Applicant have engaged with the 
community throughout the planning and 
environmental review process.  

Objective 3.2: Provide for the spatial distribution of 
development that promotes an improved quality of life 
by facilitating a reduction of vehicle trips, vehicle miles 
traveled, and air pollution. 
Policy 3.2.3: Provide for the development of land use 
patterns that emphasize pedestrian/ bicycle access 
and use in appropriate locations 
 

No Conflict. While this is a citywide objective, the 
Project supports this vision of development. 
Specifically, the Project is located in a designated 
High Quality Transit Area (HQTA) and Transit 
Priority Area (TPA). The Project would be well-
served by public transit, including Metro and 
LADOT bus lines. Furthermore, the Project would 
provide bicycle parking spaces for employees and 
visitors. In addition, streetscape improvements 
proposed by the Project would promote walkability 
in the vicinity of the Project Site. Therefore, the 
Project would provide opportunities for the use of 
alternative modes of transportation, including 
convenient access to public transit and 
opportunities for walking and biking, thereby 
promoting an improved quality of life and 
facilitating a reduction in vehicle trips, vehicle 
miles traveled (VMT), and air pollution. 

Objective 3.3: Accommodate projected population 
and employment growth within the City and each 
community plan area and plan for the provision of 
adequate supporting transportation and utility 
infrastructure and public services. 
 

No Conflict. The Project’s 70 new employees (a 
conservative approach that does not take credit for 
the existing employees of the existing hospital) 
would constitute up to approximately 0.1 percent 
of the employee growth forecasted between 2020 
and 2024 as shown in Table 4.14-3. The Project’s 
employment growth would be well within SCAG’s 
projections for the Subregion, which serve as the 
basis for the Framework Element’s demographics 
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projections and planned provisions of 
transportation and utility infrastructure and public 
services. Therefore, the Project would not require 
the construction of utilities or transportation 
infrastructure, and the Project would not conflict 
with this objective. 

Section 3. Issue 2: Uses, Density, and Character 
Objective 3.12 Generally, maintain the uses, density, 
and character of existing low-intensity commercial 
districts whose functions serve surrounding 
neighborhoods and/or are precluded from 
intensification due to their physical characteristics. 
 

Consistent. The Project Site has an existing land 
use designation of “General Commercial”. The 
Project Site is currently developed with existing 
medical buildings for spinal treatment. By 
permitting the creation of a similar, but slightly 
larger, spine-related medical hospital with 
expanded services and rooms, the Project will 
bring new jobs and the ability to treat a greater 
number of patients with advanced spine-related 
services. These services will provide a greater 
diversity of medical uses to the City and 
community. The increase in patients and visitors 
will support neighboring commercial businesses 
including the establishment of the retail use within 
the actual Project. This will generate an increase 
in the overall economic vitality and advanced 
medical care for the neighborhood and 
surrounding communities. 

The Project generally maintains the existing 
density and character of the existing surrounding 
commercial development. While the surrounding 
residential buildings may be smaller in scale (two 
to three stories), the Project maintains consistency 
with other larger commercial and mixed-use 
buildings in the immediate vicinity.  

Further, the Project is consistent with the existing 
medical use that has existed harmoniously with 
the surrounding neighborhood for over 40 years.  

The Project also provides safe vehicular and 
pedestrian circulation by providing the main 
pedestrian entry on San Vicente Boulevard and a 
port cochere onsite for vehicular drop off. The 
Project will also provide ample parking in 
compliance with LAMC, which will reduce 
significant impact to the surrounding residential 
streets. The Project’s slight increase in scale 
allows for the more efficient use of the Project Site 
and a greater set of medical offerings in order to 
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better serve the community with more facilities and 
services for patients and visitors.  

The Project also provides safe vehicular and 
pedestrian circulation by providing the main 
pedestrian entry on San Vicente Boulevard and a 
porte-cochere onsite for vehicular drop off.  

The Project will also provide ample parking in 
compliance with LAMC and to eliminate the risk of 
any unwanted impacts to the surrounding 
residential streets. The Project’s slight increase in 
scale allows for the more efficient use of the Site 
and a greater set of medical offerings in order to 
better serve the community with more facilities and 
services for patients and visitors.  

Objective 3.16 Accommodate land uses, locate and 
design buildings, and implement streetscape amenities 
that enhance pedestrian activity. 
 

Consistent. The Applicant is proposing to provide 
ample landscaping around the entire periphery of 
the Project Site to create a visually pleasing 
aesthetic that blends in well with the surrounding 
community. The Project as currently designed 
includes an accessible pedestrian entrance along 
San Vicente Boulevard and a community retail use 
in the main lobby that is open to the general 
public. The Project also proposes to include 10 
bicycle parking spaces as well as benches for 
seating along San Vicente Boulevard. These 
combined features will enhance pedestrian activity 
and create a space that is welcoming and easily 
accessible to patients and visitors  

Economic Development Chapter 
Objective 7.2: Establish a balance of land uses that 
provides for commercial and industrial development 
which meets the needs of local residents, sustains 
economic growth, and assures maximum feasible 
environmental quality.  
 

No Conflict. The Project would support this 
objective by providing expanded medical services 
to complement the employment base of the 
Community Plan area, help meet needs of local 
residents, and foster continued economic 
investment. In addition, the Project Site would 
have convenient access to public transit and 
opportunities for walking and biking, thereby 
facilitating a reduction in vehicle trips, VMT, and 
air pollution to ensure maximum feasible 
environmental quality. 

Infrastructure and Public Services Chapter 
Policy 9.3.1: Reduce the amount of hazardous 
substances and the total amount of flow entering the 
wastewater system.  

No Conflict. All medical waste generated in 
managed in accordance with a Medical Waste 
Management Plan in compliance with the 
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 California Department of Public Health (CDPH) 
Medical Waste Management Act (MWMA) 
standards (California Health and Safety Code 
Section 117600-118360). 
 
The wastewater generated by the Project would be 
typical of the existing medical use. The total 
amount of wastewater flow from the Project Site 
would also be reduced through water conservation 
features, where possible. 

Goal 9B: A stormwater management program that 
minimizes flood hazards and protects water quality by 
employing watershed-based approaches that balance 
environmental, economic and engineering 
considerations. 
Objective 9.6: Pursue effective and efficient 
approaches to reducing stormwater runoff and 
protecting water quality. 
 

No Conflict. The Project would implement BMPs 
to minimize the discharge of pollutants in 
stormwater runoff during construction. During 
operation, the Project would implement either a 
capture and use system, or biofiltration planters for 
managing stormwater runoff in accordance with 
the current City of Los Angeles LID Ordinance 
requirements. 

Objective 9.10: Ensure that water supply, storage, 
and delivery systems are adequate to support planned 
development. 
 

No Conflict. Based on LADWP’s demand 
projections provided in its 2015 UWMP, LADWP 
would be able to meet the water demand of the 
Project as well as the existing and planned future 
water demands of its service area. Furthermore, 
the Project would not exceed the available 
capacity within the distribution infrastructure that 
would serve the Project Site. Therefore, the 
Project would not conflict with this objective and no 
new water supply, storage, and delivery systems 
are required to support the development. 

Goal 9P: Appropriate lighting required to: (1) provide 
for nighttime vision, visibility, and safety needs on 
streets, sidewalks, parking lots, transportation, 
recreation, security, ornamental, and other outdoor 
locations; (2) provide appropriate and desirable 
regulation of architectural and informational lighting 
such as building façade lighting or advertising lighting; 
and (3) protect and preserve the nighttime 
environment, views, driver visibility, and otherwise 
minimize or prevent light pollution, light trespass, and 
glare. 

No Conflict. Project lighting would incorporate 
low-level exterior lights on the building and along 
pathways for security and wayfinding purposes. In 
addition, low-level lighting to accent signage, 
architectural features, and landscaping elements 
would be incorporated throughout the site. Project 
lighting would be designed to minimize light 
trespass from the Project Site and would comply 
with all LAMC requirements.  

All new street and pedestrian lighting within the 
public right-of-way would comply with applicable 
City regulations and would be subject to approval 
by the Bureau of Street Lighting in order to 
maintain appropriate and safe lighting levels on 
sidewalks and roadways while minimizing light and 
glare on adjacent properties.  
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Objective 9.40: Ensure efficient and effective energy 
management in providing appropriate levels of lighting 
for private outdoor lighting for private streets, parking 
areas, pedestrian areas, security lighting, and other 
forms of outdoor lighting and minimize or eliminate the 
adverse impact of lighting due to light pollution, light 
trespass, and glare. 

No Conflict. Refer to Goal 9P of the Infrastructure 
and Public Services Chapter above. 

https://planning.lacity.org/cwd/framwk/contents.htm 
 

Mobility Plan 2035192 

The overarching goal of Mobility Plan 2035 is to achieve a transportation system that balances 
the needs of all road users. Mobility Plan 2035 incorporates “complete streets” principles. In 
2008, the California State Legislature adopted Assembly Bill (AB) 1358, The Complete Streets 
Act, which requires local jurisdictions to “plan for a balanced, multimodal transportation network 
that meets the needs of all users of streets, roads, and highways, defined to include motorists, 
pedestrians, bicyclists, children, persons with disabilities, seniors, movers of commercial goods, 
and users of public transportation, in a manner that is suitable to the rural, suburban or urban 
context.” Mobility Plan 2035 includes the following five main goals that define the City’s high-
level mobility priorities: 

• Safety First; 

• World Class Infrastructure; 

• Access for All Angelenos; 

• Collaboration, Communication, and Informed Choices; and 

• Clean Environments and Healthy Communities. 

Each of these goals contains objectives and policies to support the achievement of those goals. 
The Project’s consistency with applicable policies in Mobility Plan 2035 adopted for the purpose 
of avoiding or mitigating an environmental effect is discussed in the impact analysis below. A 
detailed list of the goals, objectives, and policies of Mobility Plan 2035 applicable to the Project 
is included in Table 4.11-2 along with a discussion of whether or not the Project does or does 
not conflict with that particular goal, objective, or policy. 

Table 4.11-2 
Applicable Goals, Objectives, and Policies of Mobility Plan 2035  

Goals, Objectives, Policies Would the Project Conflict? 

                                                             
192  Los Angeles Department of City Planning, Mobility Plan 2035: An Element of the General Plan, approved by City Planning 

Commission on June 23, 2016 and adopted by City Council on September 7, 2016.: https://planning.lacity.org/plans-
policies/initiatives-policies/mobility 
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Policy 1.6: Design detour facilities to provide safe 
passage for all modes of travel during times of 
construction.  
 
 

No Conflict. The Project would prepare and 
implement a Construction Traffic Management 
Plan to minimize potential construction impacts to 
the surrounding area to ensure safe passage for 
all modes of travel during Project construction. As 
part of the Construction Traffic Management Plan, 
worksite traffic control plan(s) would be developed 
to route vehicular traffic, bicyclists, and 
pedestrians around any parking land and/or 
sidewalk closures. The worksite traffic control 
plan(s) would ensure that access would remain 
unobstructed for land uses in proximity to the 
Project Site during construction. 

Policy 2.3: Recognize walking as a component of 
every trip, and ensure high quality pedestrian access 
in all site planning and public right-of-way 
modifications to provide a safe and comfortable 
walking environment.  
 

No Conflict. The Project would encourage walking 
and enhance pedestrian activity on and around the 
Project Site by providing an entrance along San 
Vicente Boulevard. New landscaping would be 
installed around the Project Site.  

 
Policy 2.6. Provide safe, convenient, and comfortable 
local and regional bicycling facilities for people of all 
types and abilities. 

No Conflict. The Project would provide of 10 
bicycle parking on the Project Site. Bicycle parking 
would be provided outdoors and within a secure 
area. The Project’s bicycle parking would promote 
bicycle use and reduce VMT. 

Policy 3.1: Recognize all modes of travel, including 
pedestrian, bicycle, transit, and vehicular modes—
including goods movement—as integral components 
of the City’s transportation system.  

No Conflict. The Project would promote this policy 
by providing adequate vehicular, pedestrian, and 
bicycle access on the Project Site.  
 
In addition, the Project would be located in an area 
well-served by public transit, including the multiple 
bus lines. 

Policy 3.3: Promote equitable land use decisions that 
result in fewer vehicle trips by providing greater 
proximity and access to jobs, destinations, and other 
neighborhood services.  

No Conflict. The Project would not conflict with 
this policy, and would promote equitable land use 
by locating a medical development in an area 
served by public transit. 

Policy 3.4: Provide all residents, workers and visitors 
with affordable, efficient, convenient, and attractive 
transit services.  
 

No Conflict. The Project would be located in a 
designated HQTA and TPA. The Project is served 
by multiple Metro bus lines. 

Policy 4.8: Encourage greater utilization of 
Transportation Demand Management (TDM) 
strategies to reduce dependence on single-occupancy 
vehicles.  

No Conflict. The TDM Program would promote 
non-automobile travel and reduce the use of 
single-occupant vehicle trips and reduce vehicle 
miles traveled.   

Policy 5.2: Support ways to reduce vehicle miles 
traveled (VMT) per capita.  

No Conflict. The TDM Program would promote 
non-automobile travel and reduce the use of 
single-occupant vehicle trips and reduce vehicle 
miles traveled.   

Policy 5.4: Continue to encourage the adoption of low 
and zero emission fuel sources, new mobility 

No Conflict. While this policy applies to large-
scale goals relative to fuel sources, technologies 
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technologies, and supporting infrastructure.  and infrastructure, the Project would comply with 
the City’s EV charging requirement which specifies 
that 10 percent of new parking spaces would 
require EV charging equipment, and thus would 
promote the provision of low and zero emission 
supporting infrastructure.  

https://planning.lacity.org/plans-policies/initiatives-policies/mobility 

 

Citywide Design Guidelines 

The Citywide Design Guidelines serve to implement the Framework Element’s urban design 
principles and are intended to be used by City staff, developers, architects, engineers, and 
community members in evaluating project applications, along with relevant policies from the 
Framework Element and Community Plans. By offering more direction for proceeding with the 
design of a project, the Citywide Design Guidelines illustrate options, solutions, and techniques 
to achieve the goal of excellence in new design. The Citywide Design Guidelines, which were 
initially adopted by the City Planning Commission in July 2013 and updated in October 2019, 
are intended as performance goals and not zoning regulations or development standards and, 
therefore, do not supersede regulations in the LAMC. The guidelines are intended to “carry out 
the common design objectives that maintain neighborhood form and character while promoting 
quality design and creative infill development solutions” and are organized around Pedestrian-
First Design, 360 Degree Design, and Climate-Adapted Design.  

The Project conforms to the Citywide Design Guidelines (adopted by City Planning Commission 
October 24, 2019), as shown in Table 4.1-1 (in the aesthetics section). 

Wilshire Community Plan 

The Project Site is located within the Wilshire Community Plan (Community Plan), which was 
adopted in September 2001.193 Table 4.11-3, Wilshire Community Plan, sets forth the 
Community Plan’s goals and policies for commercial land use and discusses the Project’s 
consistency and applicability with each of them. The Project would not conflict with any of the 
goals and policies of the Community Plan. The Project would be consistent with all applicable 
policies related to the buildings siting, location, uses, and design features. 

 Table 4.11-3 
Wilshire Community Plan 

Goals, Policies Discussion 
Commercial 

                                                             
193  Wilshire Community Plan: https://planning.lacity.org/plans-policies/community-plan-area/wilshire 
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Goal 2: Encourage strong and competitive 
commercial sectors which promote economic 
vitality and serve the needs of the Wilshire 
Community through well-designed, safe, and 
accessible areas while preserving historic and 
commercial character.  

Objective 2-1: Preserve and strengthen viable 
commercial development and provide additional 
opportunities for new commercial development 
and services within existing commercial areas.  

Policy: 2-1.1: New commercial uses should be 
located in existing established commercial areas 
or shopping centers.  

Policy 2-1.3: Enhance the viability of existing 
neighborhood stores and businesses which 
support the needs of local residents and area 
compatible with the neighborhood. 

Consistent. The Project will directly meet these goals 
and objectives by developing a 5-story 48,027 SF 
spine-related medical hospital in an existing and 
established commercial area. Further, the Project 
seeks to directly enhance an existing facility in the 
neighborhood by developing a new, state-of-the-art 
hospital that will create new jobs and serve more 
patients with expanded services and facilities. The 
increase in patients, visitors, and employees will 
positively impact the overall community through 
increased employment, greater medical care, and 
revitalizing and potentially attracting other development 
along the adjacent commercial corridors. The Project 
also takes into account a design that is compatible with 
the surrounding uses and is safe and accessible to 
pedestrians and visitors. 

Objective 2-2: Promote distinctive commercial 
districts and pedestrian-oriented areas.  

Policy: 2-2.1: Encourage pedestrian-oriented 
design in designated areas and in new 
development.  

Policy 2-2.3: Encourage the incorporation of 
retail, restaurant, and other neighborhood serving 
uses in the first floor street frontage of structures, 
including mixed use projects located in 
Neighborhood Districts. 

Consistent. The Project seeks to incorporate 
pedestrian-oriented design in multiple ways including 
ample landscaping around the periphery of the entire 
Project Site and an accessible pedestrian entrance on 
San Vicente Boulevard. The Project also include a 
community-serving retail use on the first floor that will 
be open to patients, visitors, and the general public. 
Thus, the Project will provide neighborhood-serving 
uses within a building that is designed to be pedestrian-
friendly. The Project also includes 10 bicycle parking 
spaces (5 short-term and 5 long-term) as well as 
benches for pedestrians along San Vicente Boulevard. 

Objective 2-3: Enhance the visual appearance 
and appeal of commercial districts.  

Policy 2-3.1: Improve streetscape identity and 
character through appropriate controls of signs, 
landscaping, and streetscape improvements; and 
require that new development be compatible with 
the scale of adjacent neighborhoods. 

Consistent. The Project is thoughtfully designed with 
spandrel glass windows and ample landscaping 
including trees and drought-tolerant landscaping. While 
surrounding residential uses are largely between two 
and three stories, the proposed five story building is 
compatible in scale with other commercial 
developments in the immediate vicinity, including the 5-
story Vinz on Fairfax Avenue mixed-use building 375 
north (950 Fairfax Avenue), 5-story medical building 
485 feet northeast (5901 Olympic Boulevard), and the 
8-story Olympic Medical Center parking garage 285 
feet north (941 Genesee Avenue). 

The Project has an inviting design with consistent 
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design and features across all floors replacing the 
existing older facility with a more modern, sleek design. 

Goal 14: Discourage nonresident traffic flow on 
residential local streets, and encourage 
community involvement in determining 
neighborhood traffic and parking controls.  

 

Consistent. The Project will provide a sufficient supply 
of onsite parking to serve employees, patients, and 
visitors. The provided onsite parking will dis-incentivize 
nonresidents from parking on surrounding 
neighborhood streets. Additionally, the Project will 
include both long-term and short-term bicycle parking 
to further incentivize alternative modes of 
transportation. 

Source: Wilshire Community Plan: https://planning.lacity.org/plans-policies/community-plan-area/wilshire 

 

Based on the analysis above, the Project would be substantially consistent with applicable 
goals, policies, and objectives in local and regional plans that govern development on the 
Project Site. Therefore, the Project would not conflict with applicable land use plans adopted for 
the purpose of avoiding or mitigating an environmental effect. As such, impacts would be less 
than significant.  
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XII. MINERAL RESOURCES 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Result in the loss of availability of a known mineral resource that 
would be of value to the region and the residents of the state? 

    

b. Result in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan? 

    

a) Would the project result in the loss of availability of a known mineral resource that 
would be of value to the region and the residents of the state? 

No Impact.  

A significant impact may occur if the Project Site is located in an area used or available for 
extraction of a regionally-important mineral resource, or if the Project would convert an existing 
or future regionally-important mineral extraction use to another use, or if the Project would affect 
access to a site used or potentially available for regionally-important mineral resource 
extraction. Mineral Resources Zone-2 (MRZ-2) sites contain potentially significant sand and 
gravel deposits, which are to be conserved. Any proposed development plan must consider 
access to the deposits for purposes of extraction. Much of the area within the MRZ-2 zone in 
Los Angeles was developed with structures prior to the MRZ-2 classification and, therefore, are 
unavailable for extraction.194 MRZ-2 sites are identified in two community plan elements of the 
city's general plan, the Sun Valley and the Sunland-Tujunga-Lake View Terrace-Shadow Hills-
East La Tuna Canyon community plans.195Neither the Project Site nor the surrounding area is in 
an MRZ-2 zone, nor identified as an area containing mineral deposits of regional or statewide 
significance.  

The Project Site is not located within any Major Oil Drilling Areas, which are 25 city designated 
major oil drilling areas.196 The California Geologic Energy Management Division (CalGEM) 
online mapping of wells shows there is no oil and gas well on the Site.197 Therefore, the Project 
would not result in the loss of availability of a known mineral resource that would be of value to 
the region and the residents of the state, and no impact to known mineral deposits would occur.. 

                                                             
194  City of Los Angeles Department of City Planning, Conservation Element, adopted September 2001, page II-58: 

https://planning.lacity.org/odocument/28af7e21-ffdd-4f26-84e6-dfa967b2a1ee/ConservationElement.pdf, accessed March 24, 
2020. 

195  City of Los Angeles Department of City Planning, Conservation Element, adopted September 2001, page II-59: 
https://planning.lacity.org/odocument/28af7e21-ffdd-4f26-84e6-dfa967b2a1ee/ConservationElement.pdf, accessed March 24, 
2020. 

196  City of Los Angeles Department of City Planning, Safety Element Exhibit E, Oil Field and Oil Drilling Areas: 
https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, accessed March 24, 2020. 

197  California Department of Conservation, Division of Oil, Gas & Geothermal Resources (DOGGR), Online Mapping System, 
District 1, https://maps.conservation.ca.gov/doggr/wellfinder/#close/, accessed March 24, 2020. 
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b) Would the project result in the loss of availability of a locally important mineral 
resource recovery site delineated on a local general plan, specific plan or other 
land use plan? 

No Impact.  

A significant impact would occur if a project is located in an area used or available for extraction 
of a locally-important mineral resource and the Project converted an existing or potential future 
locally-important mineral extraction use to another use or if the Project affected access to a site 
in use or potentially available for locally-important mineral resource extraction. The Project Site 
is not delineated as a locally important mineral resource recovery site on any City plans. 
Additionally, as stated in the response to Question 12(a), no oil wells exist on the Project Site. 
Furthermore, the Project Site is surrounded by dense urban uses. Thus, the Project Site would 
not be an adequate candidate for mineral extraction. Therefore, the Project would not result in 
the loss of availability of a locally important mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan, and no impact would occur.  
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XIII.  NOISE 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Generation of a substantial temporary or permanent increase in 
ambient noise levels in the vicinity of the project in excess of 
standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies? 

    

b. Generation of excessive groundborne vibration or groundborne 
noise levels? 

    

c. For a project located within the vicinity of a private airstrip or an 
airport land use plan or, where such a plan has not been 
adopted, within two miles of a public airport or public use airport, 
would the project expose people residing or working in the project 
area to excessive noise levels? 

    

Environmental Setting  

Due to the technical nature of noise and vibration impacts, a brief overview of basic noise 
principles and descriptors is provided below.  

Noise and Vibration Basics 

Noise Principles and Descriptors 

Sound can be described as the mechanical energy of a vibrating object transmitted by pressure 
waves through a liquid or gaseous medium (e.g., air). Noise is generally defined as undesirable 
(i.e., loud, unexpected, or annoying) sound. Acoustics is defined as the physics of sound and 
addresses its propagation and control.198 In acoustics, the fundamental scientific model consists 
of a sound (or noise) source, a receiver, and the propagation path between the two. The 
loudness of the noise source and obstructions or atmospheric factors affecting the propagation 
path to the receiver determine the sound level and characteristics of the noise perceived by the 
receiver.  

Sound, traveling in the form of waves from a source, exerts a sound pressure level (referred to 
as sound level) that is measured in decibels (dB), which is the standard unit of sound amplitude 
measurement and reflects the way people perceive changes in sound amplitude. The dB scale 
is a logarithmic scale that describes the physical intensity of the pressure vibrations that make 
up any sound, with 0 dB corresponding roughly to the threshold of human hearing and 120 and 

                                                             
198 California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.2.1, 

September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 
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140 dB corresponding to the thresholds of feeling and pain, respectively. Pressure waves 
traveling through air exert a force registered by the human ear as sound.199 

Sound pressure fluctuations can be measured in units of hertz (Hz), which correspond to the 
frequency of a particular sound. Typically, sound does not consist of a single frequency, but 
rather a broad band of frequencies varying in levels of magnitude. When all of the audible 
frequencies of a sound are measured, a sound spectrum is plotted consisting of a range of 
frequencies spanning 20 to 20,000 Hz. The sound pressure level, therefore, constitutes the 
additive force exerted by a sound corresponding to the sound frequency/sound power level 
spectrum.200 

The typical human ear is not equally sensitive to the frequency range from 20 to 20,000 Hz. As 
a consequence, when assessing potential noise impacts, sound is measured using an electronic 
filter that deemphasizes the frequencies below 1,000 Hz and above 5,000 Hz in a manner 
corresponding to the human ear’s decreased sensitivity to these extremely low and extremely 
high frequencies. This method of frequency filtering or weighting is referred to as A-weighting, 
expressed in units of A-weighted decibels (dBA), which is typically applied to community noise 
measurements.201 Some representative common outdoor and indoor noise sources and their 
corresponding A-weighted noise levels are shown in Table 4.13-1, Decibel Scale and Common 
Noise Sources.  

Noise Exposure and Community Noise 

Community noise exposure is typically measured over a period of time; a noise level is a 
measure of noise at a given instant in time. Community noise varies continuously over a period 
of time with respect to the sound sources contributing to the community noise environment. 
Community noise is primarily the product of many distant noise sources, which constitute a 
relatively stable background noise exposure, with many unidentifiable individual contributors. 
Single-event noise sources, such as aircraft flyovers, sirens, etc., may cause sudden changes in 
background noise level.202 However, generally, background noise levels change gradually 
throughout the day, corresponding with the addition and subtraction of distant noise sources, 
such as changes in traffic volume. 

In an outdoor environment, sound energy attenuates through the air as a function of distance. 
Such attenuation is called “distance loss” or “geometric spreading” and is based on the type of 
source configuration (i.e., a point source or a line source). The rate of sound attenuation for a 

                                                             
199  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.3, 

September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

200  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.3, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

201  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.3, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

202  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.2.1, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 
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point source, such as a piece of mechanical or electrical equipment (e.g., air conditioner or 
bulldozer), is 6 dBA per doubling of distance from the noise source to the receptor over 
acoustically “hard” sites (e.g., asphalt and concrete surfaces) and 7.5 dBA per doubling of 
distance from the noise source to the receptor over acoustically “soft” sites (e.g., soft dirt, grass 
or scattered bushes and trees).203 For example, an outdoor condenser fan that generates a 
sound level of 60 dBA at a distance of 50 feet from a point source at an acoustically hard site 
would attenuate to 54 dBA at a distance of 100 feet from the point source and attenuate to 48 
dBA at 200 feet from the point source. The rate of sound attenuation for a line source, such as a 
constant flow of traffic on a roadway, is 3 dBA per doubling of distance from the point source to 
the receptor for hard sites and 4.5 dBA per doubling of distance for soft sites.204 

Structures (e.g., buildings and solid walls) and natural topography (e.g., hills and berms) that 
obstruct the line-of-sight between a noise source and a receptor further reduce the noise level if 
the receptor is located within the “shadow” of the obstruction, such as behind a sound wall. This 
type of sound attenuation is known as “barrier insertion loss.” If a receptor is located behind the 
wall but still has a view of the source (i.e., the line-of-sight is not fully blocked), barrier insertion 
loss would still occur but to a lesser extent. Additionally, a receptor located on the same side of 
the wall as a noise source may actually experience an increase in the perceived noise level as 
the wall can reflect noise back to the receptor, thereby compounding the noise. Noise barriers 
can provide noise level reductions ranging from approximately 5 dBA (where the barrier just 
breaks the line-of-sight between the source and receiver) to an upper range of 20 dBA with a 
larger barrier.205 Additionally, structures with closed windows can further attenuate exterior noise 
by a minimum of 20 dBA to 30 dBA.206 

                                                             
203  Caltrans, Technical Noise Supplement (TeNS), 2009, Chapter 2.1.4.2. 
204  Caltrans, Technical Noise Supplement (TeNS), 2009, Chapter 2.1.4.2. 
205  Caltrans, Technical Noise Supplement (TeNS), 2009, Chapter 2.1.4.2. 
206  Caltrans, Technical Noise Supplement (TeNS), 2009, Chapter 2.1.4.2. 
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Table 4.13-1 
 Decibel Scale and Common Noise Sources

Source: State of California, Department of Transportation (Caltrans), Technical Noise Supplement. October 
1998  
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These successive additions of sound to the community noise environment change the 
community noise level from moment to moment, requiring the noise exposure to be measured 
over periods of time to legitimately characterize a community noise environment and evaluate 
cumulative noise impacts. The following noise descriptors are used to characterize 
environmental noise levels over time.207  

Leq: The equivalent sound level over a specified period of time, typically, 1 hour (Leq). The Leq 
may also be referred to as the energy-average sound level. 

Lmax: The maximum, instantaneous noise level experienced during a given period of time. 

Lmin: The minimum, instantaneous noise level experienced during a given period of time. 

Lx: The noise level exceeded a percentage of a specified time period. For instance, L50 and 
L90 represent the noise levels that are exceeded 50 percent and 90 percent of the time, 
respectively. 

Ldn: The average A-weighted noise level during a 24-hour day, obtained after an addition of 
10 dBA to measured noise levels between the hours of 10:00 P.M. and 7:00 A.M. to account for 
nighttime noise sensitivity. The Ldn is also termed the day-night average noise level (DNL). 

CNEL: The Community Noise Equivalent Level (CNEL) is the time average A-weighted noise 
level during a 24-hour day that includes an addition of 5 dBA to measured noise levels between 
the hours of 7:00 P.M. and 10:00 P.M. and an addition of 10 dBA to noise levels between the 
hours of 10:00 P.M. and 7:00 A.M. to account for noise sensitivity in the evening and nighttime, 
respectively. 

Effects of Noise on People 

Noise is generally loud, unpleasant, unexpected, or undesired sound that is typically associated 
with human activity that is a nuisance or disruptive. The effects of noise on people can be 
placed into four general categories: 

• Subjective effects (e.g., dissatisfaction, annoyance); 

• Interference effects (e.g., communication, sleep, and learning interference); 

• Physiological effects (e.g., startle response); and 

• Physical effects (e.g., hearing loss). 

Although exposure to high noise levels has been demonstrated to cause physical and 
physiological effects, the principal human responses to typical environmental noise exposure 

                                                             
207  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.2.2, 

September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 
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are related to subjective effects and interference with activities. Interference effects interrupt 
daily activities and include interference with human communication activities, such as normal 
conversations, watching television, telephone conversations, and interference with sleep. Sleep 
interference effects can include both awakening and arousal to a lesser state of sleep.208 

The World Health Organization’s Guidelines for Community Noise details the adverse health 
effects of noise, which include hearing impairment, speech intelligibility, sleep disturbance, 
physiological functions (e.g. hypertension and cardiovascular effects), mental illness, 
performance of cognitive tasks, social and behavioral effects (e.g. feelings of helplessness, 
aggressive behavior), and annoyance.209 

With regard to the subjective effects, an individuals’ responses to similar noise events are 
diverse and influenced by many factors, including the type of noise, the perceived importance of 
the noise, the appropriateness of the noise to the setting, the duration of the noise, the time of 
day and the type of activity during which the noise occurs, and individual noise sensitivity. 
Overall, there is no completely satisfactory way to measure the subjective effects of noise, or 
the corresponding reactions of annoyance and dissatisfaction on people. A wide variation in 
individual thresholds of annoyance exists, and different tolerances to noise tend to develop 
based on an individual’s past experiences with noise. Thus, an important way of predicting a 
human reaction to a new noise environment is the way it compares to the existing environment 
to which one has adapted (i.e., comparison to the ambient noise environment). In general, the 
more a new noise level exceeds the previously existing ambient noise level, the less acceptable 
the new noise level will be judged by those hearing it. With regard to increases in A-weighted 
noise level, the following relationships generally occur:210 

• Except in carefully controlled laboratory experiments, a change of 1 dBA in ambient noise 
levels cannot be perceived. 

• Outside of the laboratory, a 3 dBA change in ambient noise levels is considered to be a 
barely perceivable difference. 

• A change in ambient noise levels of 5 dBA is considered to be a readily perceivable 
difference. 

• A change in ambient noise levels of 10 dBA is subjectively heard as doubling of the 
perceived loudness.  

                                                             
208  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.2.1, 

September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

209  Berglund et al, GuidelinesBerglund, Birgitta, Lindvall, Thomas, Schwela, Dietrich H & World Health Organization. Occupational 
and Environmental Health Team. 1999 . Guidelines for community noise. World Health Organization. 
https://apps.who.int/iris/handle/10665/66217. Accessed December 21, 2020. 

210  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.2.1, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 
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These relationships between change in noise level and human hearing response occur in part 
because of the logarithmic nature of sound and the dB scale. Because the dBA scale is based 
on logarithms, two noise sources do not combine in a simple additive fashion, but rather 
logarithmically. Under the dBA scale, a doubling of sound energy corresponds to a 3 dBA 
increase. In other words, when two sources are each producing sound of the same loudness, 
the resulting sound level at a given distance would be approximately 3 dBA higher than one of 
the sources under the same conditions. For example, if two identical noise sources produce 
noise levels of 50 dBA, the combined sound level would be 53 dBA, not 100 dBA. Under the dB 
scale, three sources of equal loudness together produce a sound level of approximately 5 dBA 
louder than one source, and ten sources of equal loudness together produce a sound level of 
approximately 10 dBA louder than the single source.211 

Noise Attenuation 

When noise propagates over a distance, the noise level reduces with distance depending on the 
type of noise source and the propagation path. Noise from a localized source (i.e., point source) 
propagates uniformly outward in a spherical pattern, referred to as “spherical spreading.” 
Stationary point sources of noise, including stationary mobile sources such as idling vehicles, 
attenuate (i.e., reduce) at a rate between 6 dBA for acoustically “hard” sites and 7.5 dBA for 
“soft” sites for each doubling of distance from the reference measurement, as their energy is 
continuously spread out over a spherical surface (e.g., for hard surfaces, 80 dBA at 50 feet 
attenuates to 74 dBA at 100 feet, 68 dBA at 200 feet).212 Hard sites are those with a reflective 
surface between the source and the receiver, such as asphalt or concrete surfaces or smooth 
bodies of water.213 No excess ground attenuation is assumed for hard sites and the reduction in 
noise levels with distance (drop-off rate) is simply the geometric spreading of the noise from the 
source.214 Soft sites are those that have an absorptive ground surface, such as soft dirt, grass, 
or scattered bushes and trees, which in addition to geometric spreading, provides an excess 
ground attenuation value of 1.5 dBA (per doubling distance).215  

Roadways and highways consist of several localized noise sources on a defined path, and 
hence are treated as “line” sources, which approximate the effect of several point sources.216 
Noise from a line source propagates over a cylindrical surface, often referred to as “cylindrical 

                                                             
211  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.2.1.1, 

September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

212  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.2, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

213  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.2, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

214  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.2, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

215  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.2, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

216  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.1, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 
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spreading.”217 Line sources (e.g., traffic noise from vehicles) attenuate at a rate between 3 dBA 
for hard sites and 4.5 dBA for soft sites for each doubling of distance from the reference 
measurement.218 Therefore, noise due to a line source attenuates less with distance than that of 
a point source with increased distance. 

Receptors located downwind from a noise source can be exposed to increased noise levels 
relative to calm conditions, whereas locations upwind can have lowered noise levels.219 
Atmospheric temperature inversion (i.e., increasing temperature with elevation) can increase 
sound levels at long distances. Other factors such as air temperature, humidity, and turbulence 
can, under the right conditions, also have substantial effects on noise levels.220 

Vibration Fundamentals 

Vibration can be interpreted as energy transmitted in waves through the ground or man-made 
structures, which generally dissipate with distance from the vibration source. Vibration is an 
oscillatory motion through a solid medium in which the motion’s amplitude can be described in 
terms of displacement, velocity, or acceleration. Since energy is lost during its transfer from one 
particle to another, vibration becomes less perceptible with increasing distance from the source. 

As described in the Federal Transit Administration’s (FTA) Transit Noise and Vibration Impact 
Assessment Manual, groundborne vibration can be a serious concern for nearby neighbors of a 
transit system route or maintenance facility, causing buildings to shake and rumbling sounds to 
be heard.221 In contrast to airborne noise, groundborne vibration is not a common environmental 
problem, as it is unusual for vibration from sources such as rubber-tired buses and trucks to be 
perceptible, even in locations close to major roads. Some common sources of groundborne 
vibration are trains, heavy trucks traveling on rough roads, and certain construction activities, 
such as blasting, pile-driving, and operation of heavy earth-moving equipment.222 Groundborne 
vibration generated by man-made activities (e.g., road traffic, construction operations) typically 
weakens with greater horizontal distance from the source of the vibration. 

Several different methods are used to quantify vibration. The peak particle velocity (PPV) is 
defined as the maximum instantaneous peak of the vibration signal in inches per second 
(in/sec), and is most frequently used to describe vibration impacts to buildings.223 The root mean 
square (RMS) amplitude is defined as the average of the squared amplitude of the signal and is 

                                                             
217  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.1, 

September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

218  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.1, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

219  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.3, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

220  California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Section 2.1.4.3, 
September 2013. https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tens-sep2013-
a11y.pdf Accessed December 21, 2020. 

221  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 7, 2018, 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-
assessment-manual-fta-report-no-0123_0.pdf. Accessed December 21, 2020. 

222  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 7, 2018. 
223  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 5.1, 2018. 
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most frequently used to describe the effect of vibration on the human body.224 Decibel notation 
(VdB) is commonly used to express RMS vibration velocity amplitude. The relationship of PPV 
to RMS velocity is expressed in terms of the “crest factor,” defined as the ratio of the PPV 
amplitude to the RMS amplitude. PPV is typically a factor of 1.7 to 6 times greater than RMS 
vibration velocity; FTA uses a crest factor of 4. 225 The decibel notation VdB acts to compress 
the range of numbers required to describe vibration. Typically, groundborne vibration generated 
by man-made activities attenuates rapidly with distance from the source of the vibration. 
Sensitive receptors for vibration include buildings where vibration would interfere with 
operations within the building or cause damage (especially older masonry structures), locations 
where people sleep, and locations with vibration sensitive equipment.226 

Groundborne noise specifically refers to the rumbling noise emanating from the motion of 
building room surfaces due to the vibration of floors and walls; it is perceptible only inside 
buildings.227 The relationship between groundborne vibration and groundborne noise depends 
on the frequency of the vibration and the acoustical absorption characteristics of the receiving 
room. For typical buildings, groundborne vibration that causes low frequency noise (i.e., the 
vibration spectrum peak is less than 30 Hz) results in a groundborne noise level that is 
approximately 50 decibels lower than the velocity level. For groundborne vibration that causes 
mid-frequency noise (i.e., the vibration spectrum peak is 30 to 60 Hz), the groundborne noise 
level will be approximately 35 to 37 decibels lower than the velocity level.228 Therefore, for 
typical buildings, the groundborne noise decibel level is lower than the groundborne vibration 
velocity level.  

Regulatory Framework 

There are several plans, regulations, and programs that include policies, requirements, and 
guidelines regarding Noise at the federal, state, regional, and local levels. As described below, 
these plans, guidelines, and laws include the following:  

• Noise Control Act of 1972 

• Federal Transportation Administration Vibration Standards 

• Occupational Safety and Health Act of 1970 

• California Office of Planning and Research Guidelines for Noise Compatible Land Use 

• Caltrans Vibration/Groundborne Noise Standards 

• Los Angeles County Airport Land Use Commission Comprehensive Land Use Plan 

                                                             
224  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 5.1, 2018. 
225  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 5.1, 2018. 
226  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 6.1, 6.2, and 6.3, 2018. 
227  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Section 5.4, 2018. 
228  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Table 6-3 and Table 6-14, pages 126 

and 146, 2018. 
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• City of Los Angeles Municipal Code 

• City of Los Angeles General Plan Noise Element  

• City of Los Angeles Guidelines for Noise Compatible Land Use  

• City of Los Angeles Groundborne Vibration and Noise 

Federal 

Noise Control Act of 1972 

Under the authority of the Noise Control Act of 1972, the United States Environmental 
Protection Agency (USEPA) established noise emission criteria and testing methods published 
in Parts 201 through 205 of Title 40 of the Code of Federal Regulations (CFR) that apply to 
some transportation equipment (e.g., interstate rail carriers, medium trucks, and heavy trucks) 
and construction equipment. In 1974, USEPA issued guidance levels for the protection of public 
health and welfare in residential areas of an outdoor Ldn of 55 dBA and an indoor Ldn of 45 
dBA.229 These guidance levels are not standards or regulations and were developed without 
consideration of technical or economic feasibility. There are no federal noise standards that 
directly regulate environmental noise related to the construction or operation of the Project. 
Moreover, the federal noise standards are not reflective of urban environments that range by 
land use, density, proximity to commercial or industrial centers, etc. As such, for purposes of 
determining acceptable sound levels to determine and evaluate intrusive noise sources and 
increases, this document utilizes the City of Los Angeles Noise Regulations, discussed below.  

Federal Transit Administration Vibration Standards 

There are no federal vibration standards or regulations adopted by any agency that are 
applicable to evaluating vibration impacts from land use development projects such as the 
proposed Project. However, the Federal Transit Administration (FTA) has adopted vibration 
criteria for use in evaluating vibration impacts from construction activities.230 The vibration 
damage criteria adopted by the FTA are shown in Table 4.13-2, Construction Vibration Damage 
Criteria. 

                                                             
229  United States Environmental Protection Agency, EPA Identifies Noise Levels Affecting Health and Welfare, April 1974. 

https://archive.epa.gov/epa/aboutepa/epa-identifies-noise-levels-affecting-health-and-welfare.html. Accessed December 21, 
2020. 

230  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Table 7-5, page 186, 2018. 
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TABLE 4.13-2 
CONSTRUCTION VIBRATION DAMAGE CRITERIA 

Building Category PPV (in/sec) 
I. Reinforced-concrete, steel, or timber (no plaster) 0.5 
II. Engineered concrete and masonry (no plaster) 0.3 
III. Non-engineered timber and masonry buildings 0.2 
IV. Buildings extremely susceptible to vibration damage 0.12 
SOURCE: FTA, Transit Noise and Vibration Impact Assessment Manual, 2018. 

 
Occupational Safety and Health Act of 1970 

Under the Occupational Safety and Health Act of 1970 (29 U.S.C. §1919 et seq.), the 
Occupational Safety and Health Administration (OSHA) has adopted regulations designed to 
protect workers against the effects of occupational noise exposure. These regulations list 
permissible noise level exposure as a function of the amount of time during which the worker is 
exposed. The regulations further specify a hearing conservation program that involves 
monitoring noise to which workers are exposed, ensuring that workers are made aware of 
overexposure to noise, and periodically testing the workers’ hearing to detect any 
degradation.231 

State 

Office of Planning and Research Guidelines for Noise Compatible Land Use 

The State of California has not adopted statewide standards for environmental noise, but the 
Governor’s Office of Planning and Research (OPR) has established guidelines for evaluating 
the compatibility of various land uses as a function of community noise exposure.232 The 
purpose of these guidelines is to maintain acceptable noise levels in a community setting for 
different land use types. Noise levels are divided into four general categories, which vary in 
range according to land use type: “normally acceptable,” “conditionally acceptable,” “normally 
unacceptable,” and “clearly unacceptable.” The City has developed its own compatibility 
guidelines in the Noise Element of the General Plan based in part on OPR Guidelines. 
California Government Code Section 65302 requires each county and city in the State to 
prepare and adopt a comprehensive long-range general plan for its physical development, with 
Section 65302(f) requiring a noise element to be included in the general plan. The noise 
element must: (1) identify and appraise noise problems in the community; (2) recognize Office 
of Noise Control guidelines; and (3) analyze and quantify current and projected noise levels.  

                                                             
231 United States Department of Labor. OSH Act of 1970. https://www.osha.gov/laws-regs/oshact/completeoshact. Accessed 

December 21, 2020. 
232  State of California, Governor’s Office of Planning and Research, General Plan 2017 Guidelines, page 377. 

http://opr.ca.gov/docs/OPR_COMPLETE_7.31.17.pdf. Accessed December 21, 2020.  
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Table 4.13-3 
 Guidelines for Noise Compatible Land Use

Source: State of California, General Plan Guidelines, Governor’s Office of Planning and Research, 2003 
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The State has also established noise insulation standards for new multi-family residential units, 
hotels, and motels. These requirements are collectively known as the California Noise Insulation 
Standards (Title 24, California Code of Regulations). The noise insulation standards set forth an 
interior standard of 45 dBA CNEL in any habitable room. The standards require an acoustical 
analysis demonstrating that dwelling units have been designed to meet this interior standard 
where such units are proposed in areas subject to exterior noise levels greater than 60 dBA 
CNEL. Title 24 standards are typically enforced by local jurisdictions through the building permit 
application process. 

Caltrans Vibration/Groundborne Noise Standards 

The State of California has not adopted Statewide standards or regulations for evaluating 
vibration or groundborne noise impacts from land use development projects such as the 
proposed Project.  

Regional 

Los Angeles County Airport Land Use Commission Comprehensive Land Use Plan 

In Los Angeles County the Regional Planning Commission has the responsibility for acting as 
the Airport Land Use Commission and for coordinating the airport planning of public agencies 
within the county. The Airport Land Use Commission coordinates planning for the areas 
surrounding public use airports. The Comprehensive Land Use Plan provides for the orderly 
expansion of Los Angeles County's public use airports and the area surrounding them. It is 
intended to provide for the adoption of land use measures that will minimize the public’s 
exposure to excessive noise and safety hazards. In formulating the Comprehensive Land Use 
Plan, the Los Angeles County Airport Land Use Commission has established provisions for 
safety, noise insulation, and the regulation of building height within areas adjacent to each of the 
public airports in the County. 

Local 

Los Angeles Municipal Code 

The City of Los Angeles Noise Regulations are provided in Chapter XI of the Los Angeles 
Municipal Code (LAMC). LAMC Section 111.02 provides procedures and criteria for the 
measurement of the sound level of “offending” noise sources. In accordance with the LAMC, a 
noise source that causes a noise level increase of 5 dBA over the existing average ambient 
noise level as measured at an adjacent property line creates a noise violation. This standard 
applies to radios, television sets, air conditioning, refrigeration, heating, pumping and filtering 
equipment, powered equipment intended for repetitive use in residential areas, and motor 
vehicles driven on-site. To account for people’s increased tolerance for short-duration noise 
events, the Noise Regulations provide a 5 dBA allowance for a noise source that causes noise 
lasting more than 5 but less than 15 minutes in any one-hour period, and an additional 5 dBA 



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-157 City of Los Angeles 
Negative Declaration  February 2021 
 

allowance (for a total of 10 dBA) for a noise source that causes noise lasting 5 minutes or less 
in any one-hour period.233  

The LAMC provides that in cases where the actual ambient conditions are not known, the City’s 
presumed daytime (7:00 A.M. to 10:00 P.M.) and nighttime (10:00 P.M. to 7:00 A.M.) minimum 
ambient noise levels as defined in LAMC Section 111.03 should be used. The presumed 
ambient noise levels for these areas where the actual ambient conditions are not known as set 
forth in the LAMC Sections 111.03 are provided in Table 4.13-4, City of Los Angeles Presumed 
Ambient Noise Levels. For example, for residential-zoned areas, the presumed ambient noise 
level is 50 dBA during the daytime and 40 dBA during the nighttime. 

TABLE 4.13-4 
CITY OF LOS ANGELES PRESUMED AMBIENT NOISE LEVELS 

Zone 
Daytime Hours 

(7 A.M. to 10 P.M.) 
dBA (Leq) 

Nighttime Hours 
(10 P.M. to 7 A.M.) 

dBA (Leq) 
Residential (A1, A2, RA, RE, RS, RD, 
RW1, RW2, R1, R2, R3, R4, and R5)  

50 40 

Commercial (P, PB, CR, C1, C1.5, C2, 
C4, C5, and CM)  

60 55 

Manufacturing (M1, MR1 and MR2) 60 55 
Heavy Manufacturing (M2 and M3) 65 65 

Source: LAMC Section 111.03. 
 

LAMC Section 112.02 limits increases in noise levels from air conditioning, refrigeration, 
heating, pumping and filtering equipment. Such equipment may not be operated in such manner 
as to create any noise which would cause the noise level on the premises of any other occupied 
property, or, if a condominium, apartment house, duplex, or attached business, within any 
adjoining unit, to exceed the ambient noise level by more than 5 dB. 

LAMC Section 112.05 sets a maximum noise level for construction equipment of 75 dBA at a 
distance of 50 feet when operated within 500 feet of a residential zone. Compliance with this 
standard shall not apply where compliance therewith is technically infeasible.234 LAMC Section 
41.40 prohibits construction between the hours of 9:00 P.M. and 7:00 A.M. Monday through 
Friday, 6:00 P.M. and 8:00 A.M. on Saturday, and at any time on Sunday (i.e., construction is 
allowed Monday through Friday between 7:00 A.M. to 9:00 P.M.; and Saturdays and National 
Holidays between 8:00 A.M. to 6:00 P.M.). In general, the City’s Department of Building and 
Safety enforces Noise Ordinance provisions relative to equipment and the Los Angeles Police 
Department (LAPD) enforces provisions relative to noise generated by people.  

                                                             
233  Los Angeles Municipal Code, Chapter XI, Article I, Section 111.02-(b). Accessed December 21, 2020. 
234  In accordance with the City’s Noise Ordinances, “technically feasible” means that the established noise limitations can be 

complied with at a project site, with the use of mufflers, shields, sound barriers, and/or other noise reduction devices or 
techniques employed during the operation of equipment.  



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-158 City of Los Angeles 
Negative Declaration  February 2021 
 

LAMC Section 113.01 prohibits collecting or disposing of rubbish or garbage, operating any 
refuse disposal truck, or collecting, loading, picking up, transferring, unloading, dumping, 
discarding, or disposing of any rubbish or garbage, as such terms are defined in LAMC Section 
66.00, within 200 feet of any residential building between the hours of 9:00 P.M. and 6:00 A.M. of 
the following day, unless a permit therefore has been duly obtained beforehand from the Board 
of Police Commissioners. 

Section 91.1207.14.2 prohibits interior noise levels attributable to exterior sources from 
exceeding 45 dBA in any habitable room. The noise metric shall be either the day-night average 
sound level (Ldn) or the CNEL, consistent with the noise element of the local general plan.  

City of Los Angeles General Plan Noise Element  

The Noise Element of the City’s General Plan policies include the CNEL guidelines for land use 
compatibility and includes a number of goals, objectives, and policies for land use planning 
purposes. The overall purpose of the Noise Element is to guide policymakers in making land 
use determinations and in preparing noise ordinances that would limit exposure of citizens to 
excessive noise levels.235 The following policies and objectives from the Noise Element apply to 
the Project. 

Objective 2 (Non-airport): Reduce or eliminate non-airport related intrusive noise, especially 
relative to noise sensitive uses. 

Policy 2.2: Enforce and/or implement applicable city, state, and federal regulations 
intended to mitigate proposed noise producing activities, reduce intrusive noise and 
alleviate noise that is deemed a public nuisance. 

Objective 3 (Land Use Development): Reduce or eliminate noise impact associated with 
proposed development of land and changes in land use. 

Policy 3.1: Develop land use policies and programs that will reduce or eliminate 
potential and existing noise impacts. 

Exhibit I of the Noise Element also contains guidelines for noise compatible land uses.236 The 
following table summarizes these guidelines, which are based on OPR guidelines from 1990. 

                                                             
235  City of Los Angeles. General Plan, Noise Element adopted February 3, 1999. Pages 1.1-2.4. 

https://planning.lacity.org/odocument/b49a8631-19b2-4477-8c7f-08b48093cddd/Noise_Element.pdf. Accessed December 21, 
2020. 

236 City of Los Angeles. General Plan, Noise Element adopted February 3, 1999. Page I-1. 
https://planning.lacity.org/odocument/b49a8631-19b2-4477-8c7f-08b48093cddd/Noise_Element.pdf. Accessed December 21, 
2020. 
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Existing Conditions 

Project Site 

The Project Site is currently developed with a 20,925 square foot medical hospital and a 43-
space surface parking lot. Both uses would be demolished. Given the Project Site’s location 
near the intersection of two major arterial roadways, Olympic Boulevard and San Vicente 
Boulevard, it is unlikely that noise from the current land uses have more than a nominal effect 
on surrounding ambient noise levels, which are primarily traffic related.   

Noise-Sensitive Receptors 

There are a number of noise-sensitive land uses in the vicinity of the Project. Nearby noise-
sensitive receptors include, but are not limited to, the following: 

Residential Land Uses: The Project is near numerous residential buildings located along 
Orange Grove Avenue, Ogden Drive, Fairfax Avenue, Olympic Boulevard, and San Vicente 
Boulevard. The closest residential receptors to the Project are  
• Multi-family residential (1037 Ogden Street), 20 feet south of the Project Site across the 

alley. 

• Multi-family residential (1008-1024 Orange Grove Avenue), 20 feet south of the Project Site 
across the alley. 

• Multi-family residential (1022 Ogden Street), 65 feet east of the Project Site across Ogden 
Street. 

• Multi-family residential (1015 Orange Grove Avenue), 75 feet west of the Project Site across 
Orange Grove Avenue. 

• Other residential receptors are located at a greater distance from the Project and would 
experience lesser impacts. 

 
Hospital Land Use: The Project is located approximately 315 feet west of the Olympia Medical 
Center (5900 W Olympic Boulevard).   

Other noise-sensitive land uses and individual receptors, such as houses of worship and 
schools, are located in excess of 500 feet from the Project and, as a result, are unlikely to 
experience audible noises from the Project’s on-site construction activities. The Project is 
located in a high-noise environment near the confluence of three major roadways (Fairfax 
Avenue, Olympic Boulevard, and San Vicente Boulevard). On-site construction noises would not 
be audible past a few hundred feet, and numerous intervening structures would also obstruct 
line of sight noise travel and further attenuate noise levels at more-distant receptors.  

Methodology 

The following section discusses the methods used to analyze the Project’s noise impacts: 
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On-Site Construction Activities 

The Project’s construction noise impact associated with its on-site construction activities was 
determined by identifying the source noise levels of construction equipment with the greatest 
potential to disrupt nearby sensitive receptors and assessing the noise increases and resultant 
community reactions that could result. Reference equipment noise levels were obtained from 
the Federal Highway Administration’s Roadway Construction Noise Model, version 1.1 (FHWA 
RCNM 1.1). 

Off-Site Construction Activities 

The Project’s off-site construction noise impact from haul trucks was assessed by estimating the 
Project’s number of haul trips and comparing this figure with surrounding traffic levels to 
determine significance. 

On-Site Operational Noise Sources 

The Project’s potential to result in significant noise impacts from on-site operational noise 
sources was assessed by identifying likely on-site noise sources and considering the impacts 
they could produce given the nature of the source (i.e., loudness and/or whether noise would be 
generated during daytime or more-sensitive nighttime hours), distances to nearby noise-
sensitive receptors, surrounding ambient noise levels, the presence of similar noise sources in 
the vicinity, and maximum allowable noise levels permitted by the LAMC.  

Off-Site Operational Noise Sources 

The Project’s off-site operational noise impact from its related traffic generation was assessed 
by comparing the Project’s estimated trip generation with surrounding traffic levels to determine 
significance. 

Construction Vibration Sources 

The Project’s potential to generate damaging levels of groundborne vibration was analyzed by 
identifying construction vibration sources and estimating the maximum vibration levels that they 
could produce at nearby buildings, all based on the principles and guidelines recommended by 
the FTA in its 2018 Transit Noise and Vibration Impact Assessment manual. Vibration levels 
were then compared with the manual’s suggested damage criteria for various building 
categories (Table 4.13-2).  

Operational Vibration Sources 

Significant sources of operational vibration are generally limited to heavy equipment or industrial 
operations. The Project proposes to construct a hospital, and no such operations would take 
place. 

Thresholds of Significance 
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The following thresholds are adopted to aid in the determination of the Project’s noise and 
vibration impacts: 

State CEQA Guidelines: Appendix G 

In accordance with Appendix G of the CEQA Guidelines, the Project would have a significant 
impact related to noise if the Project would result in: 

a) Generation of a substantial temporary or permanent increase in ambient noise levels 
in the vicinity of the project in excess of standards established in the local general 
plan or noise ordinance, or applicable standards of other agencies? 

b) Generation of excessive groundborne vibration or groundborne noise levels? 

c) For a project located within the vicinity of a private airstrip or an airport land use plan 
or, where such a plan has not been adopted, within two miles of a public airport or 
public use airport, would the project expose people residing or working in the project 
area to excessive noise levels? 

Construction Noise Threshold 

Based on guidelines from the City of Los Angeles Department of Planning, the Project’s 
construction noise impact could be considered significant if the following would occur: 

• Construction activities lasting more than one day would exceed existing ambient noise 
levels by 10 dBA Leq or more at a noise-sensitive land use; 
 

• Construction activities lasting more than 10 days in a three-month period would exceed 
existing ambient noise levels by 5 dBA Leq or more at a noise-sensitive use; or 
 

• Construction activities would exceed the ambient noise level by 5 dBA at a noise-
sensitive use between the hours of 9:00 P.M. and 7:00 A.M. Monday through Friday, 
before 8:00 A.M. or after 6:00 P.M. on Saturday, or at any time on a Sunday. 

The averaging period shall be equivalent to the duration of a single work day, from start to finish 
of that day’s construction activities. 

Operational Noise Thresholds 

In addition to applicable City standards and guidelines that would regulate or otherwise manage 
the Project’s operational noise impacts, the following criteria are adopted to assess the impacts 
of the Project’s operational noise sources: 

• Project operations would cause ambient noise levels at off-site locations to increase by 3 
dBA CNEL or more to or within “normally unacceptable” or “clearly unacceptable” noise and 
land use compatibility categories, as defined by the City’s General Plan Noise Element (see 
Exhibit I).  



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-163 City of Los Angeles 
Negative Declaration  February 2021 
 

• Project operations would cause any 5 dBA or greater noise increase.237 

Groundborne Vibration Threshold 

As discussed earlier, there are no federal, state, county, or City standards that would regulate 
the Project’s vibration impacts from temporary construction activities, nor are there quantitative 
thresholds. As a result, based on guidance from the City of Los Angeles Department of 
Planning, the criteria identified by the FTA in its 2018 Transit Noise and Vibration Impact 
Assessment manual (see Table 4.13-2) are used where applicable and relevant to assist in 
analyzing the Project’s groundborne vibration impacts as they pertain to Appendix G checklist 
question (b).  

Analysis of Project Impacts 

a) Would the project result in generation of a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of the project in excess of 
standards established in the local general plan or noise ordinance, or applicable 
standards of other agencies? 

Less Than Significant Impact.  

On-Site Construction Activities 

The proposed construction would generate noise during the estimated three years 
(approximate) of demolition, excavation/grading, building construction, paving, architectural 
coatings, and other related construction activities. During all construction phases, noise-
generating activities would be permitted to occur at the Project site between the hours of 7:00 
A.M. and 9:00 P.M. Monday through Friday, in accordance with Section 41.40(a) of the LAMC. 
On Saturdays, construction activities would be permitted to occur between 8:00 A.M. and 6:00 
P.M.  

Regulatory compliance with LAMC Section 112.05 would ultimately limit any noise levels from 
powered construction equipment to 75 dBA at 50 feet or below, as the Project site is located 
within 500 feet of residential-zoned neighborhoods. Standard, industry-wide “best practices” for 
construction in urban or otherwise noise-sensitive areas would ensure that the Project’s 
powered construction equipment noise levels do not exceed the City’s 75 dBA at 50 feet 
threshold of significance. “Best practices” utilized by the Project would include the following: 

                                                             
237  As a 3 dBA increase represents a barely noticeable change in noise level, this threshold considers any increase in ambient 

noise levels to or within a land use’s “normally unacceptable” or “clearly unacceptable” noise/land use compatibility categories 
to be significant so long as the noise level increase can be considered barely perceptible. For instances when the noise level 
increase would not necessarily result in “normally unacceptable” or “clearly unacceptable” noise/land use compatibility, a 
readily noticeable 5 dBA increase would still be considered significant. Increases less than 3 dBA are unlikely to result in 
noticeably louder ambient noise conditions and would therefore be considered less than significant.  
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• Erecting temporary noise barriers around the Project’s perimeter prior to the 
commencement of major noise-generating construction activities. The height and material of 
the noise barriers would be designed to achieve a noise reduction of at least 10 dBA at 50 
feet. 

• Warming-up or staging equipment away from noise-sensitive receptors.  

• Placing generators, compressors, and other noisy equipment within acoustic enclosures or 
behind baffles or screens, especially when such equipment has line of sight to nearby noise-
sensitive receptors and is not located within the confines of the Project’s perimeter noise 
barriers. 

Adherence to these practices would subsequently ensure that any construction-related noise 
increases at sensitive receptors would not exceed 5 dBA over the course of any work day, nor 
would they result in noisy interior environments that could inhibit speech or substantially 
interfere with other normal daily activities in a manner that could be construed as being a 
significant effect on the environment.  

Noise from demolition and grading activities is typically the foremost concern when evaluating a 
project’s construction noise impact, as these activities often require the use of heavy-duty, 
diesel-powered earthmoving equipment. For the following analysis, noise impacts were 
assessed using the reference noise level of an excavator, as an excavator would be utilized 
extensively to demolish and grade for the Project: no other construction vehicle would have a 
greater potential to result in noise impacts exceeding a 5 dBA increase when averaged over the 
course of a work day.  

Table 4.13-5 contains typical construction equipment and their noise levels. 
Table 4.13-5 

Construction Noise Levels 
Powered Construction Equipment dBA Leq 1-hour at 50 feet 
Auger Drill Rig 82.8 
Backhoe 73.6 
Compactor (ground) 76.2 
Compressor (air) 73.7 
Concrete Mixer Truck 74.8 
Concrete Pump Truck 74.4 
Concrete Saw 85.0 
Crane 72.6 
Truck-Mounted CraneA 83.0 
Dozer 77.7 
Drill Rig Truck 72.2 
Excavator 76.7 
Front End Loader 75.1 
Generator 77.6 
Generator (<25KVA) 69.8 
Gradall 79.4 
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Grader 81.0 
Jackhammer 81.9 
Paver 74.2 
Roller 73.0 
Scraper 79.6 
Welder/Torch 70.0 
A Truck-mounted crane noise level sourced from the FTA’s Transit Noise and Vibration Impact 
Assessment manual, as this equipment is not represented in FHWA RCNM 1.1.  
Source: Noise levels derived from the Federal Highway Administration’s Roadway Construction Noise 
Model, version 1.1 (FHWA RCNM 1.1). 

 
As shown in Table 4.13-3, excavators can produce average noise levels of 76.7 dBA Leq at the 
reference distance and they often operate in relatively stationary positions. This stationary 
behavior means that, at times, an excavator may operate rather continuously at a set position 
while at a minimum or reduced Project-to-receptor distance.  

Conversely, the operations of other construction vehicles are mobile in nature and thus would 
not operate continuously at minimum or reduced Project-to-receptor distances. However, it 
should be noted that even an excavator would not work at exactly the minimum Project-to-
receptor distances for the entire duration of demolition and grading activities. Excavator work 
would move across the site from hour to hour and day to day, and noise levels at receptors 
would wax and wane accordingly.  

• Residential Land Uses: The EPA and other sources widely acknowledge that interior 
residential noise level typically range between 40 and 45 dBA Leq. With speech or TV, 
interior noise levels can range between 55 and 60 dBA Leq. The Project’s excavator use and 
other construction activities would not be capable of raising interior noise levels at nearby 
residences by greater than 5 dBA, nor would they be capable of causing substantial 
annoyance, inasmuch as annoyance can be statistically quantified.  

Assuming a standard 20 dBA exterior to interior noise reduction, excavator use during the 
Project’s demolition and grading phases could result in interior noise levels of up to 
approximately 47 dBA Leq within the residences nearest to the Project, namely those at the 
multi-family residential complex located at 1008-1024 South Orange Grove Avenue and 1033-
1037 South Ogden Drive that face the Project Site. Given the typical range of interior noise 
levels, a 47 dBA Leq construction noise level is not likely to correspond with a greater than 5 dBA 
noise increase, nor would it reasonably be expected to interfere with speech or other normal 
daily activities.  

Furthermore, it should be considered that listeners or “receivers” would have to be virtually 
against Project-facing windows to experience these noise levels, and noise levels further within 
affected residential units would naturally be reduced. Additionally, given the size of the Project 
Site, most excavator work would occur beyond the minimum distances used to estimate this 
noise impact. The duration of exposure to excavator activities would be less than 65 work days, 
and any impact would thus be temporary in nature. Given these considerations, the Project’s 
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construction noise impact at surrounding residential land uses would be considered less than 
significant. Impacts at more distant residential land uses would be reduced.  

• Hospital Land Use: The Project construction could result in exterior noise levels of up to 
approximately 61 dBA Leq at the Olympia Medical Center. However, Project-facing portions 
of this receptor are positioned towards San Vicente Boulevard, a major arterial roadway that 
experiences over one thousand vehicle trips per hour during daytime periods in which 
Project construction would occur, and existing exterior noise levels at this receptor’s Project-
facing façades likely range between 65 and 70 dBA Leq during construction hours.  

As a result, Project-related construction noises are not likely to be substantially audible at 
Olympia Medical Center, let alone capable of contributing to interior noise level increases of 5 
dBA or greater. Construction noises may be audible at (but not likely within) the receptor during 
breaks in traffic or periods of lower traffic levels, but it is likely that consistent traffic flow along 
San Vicente Boulevard would mostly mask the presence of construction-related noise at this 
receptor.  

Off-Site Construction Activities 

Section 112.05 of the LAMC does not regulate off-site noise emissions from road legal trucks 
such as delivery vehicles, concrete mixing trucks, pumping trucks, haul trucks, and worker 
vehicles. However, the operations of these vehicles would still comply with the construction 
restrictions set forth by Section 41.40 of the LAMC.  

Trucks and other construction-related vehicles would access the Project Site over the course of 
all construction phases. During the Project’s grading phase, a maximum of 24 haul trips per day 
would import and/or export soils to or from the site on any given workday. The addition of 24 
haul trips per day to surrounding arterial roadways with thousands of daily vehicle trips would 
have a nominal effect on roadside ambient noise levels, and the Project’s noise impact from off-
site construction sources would be less than significant.   

On-Site Operational Noise 

The Project’s potential on-site operational noise sources are identified and discussed below: 

Mechanical Equipment. Regulatory compliance with LAMC Section 112.02 would ultimately 
ensure that noises from mechanical sources such as heating, air conditioning, and ventilation 
systems do not increase ambient noise levels at neighboring occupied properties by more than 
5 dBA. Given this regulation, distances to receptors, elevated surrounding ambient noise levels, 
and the relatively quiet operation of modern HVAC systems, it is unlikely that the Project’s 
HVAC systems would be capable of increasing off-site noise levels by a discernable degree. 
Furthermore, not only do many surrounding land uses also contain rooftop-mounted HVAC 
equipment (or noisier window-mounted units), but the Project Site’s existing medical use also 
contains rooftop-mounted HVAC equipment. Thus, the Project’s inclusion of rooftop-mounted 
HVAC equipment would not represent a substantial change. Given these considerations, the 
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Project’s HVAC systems would not have a substantial effect on surrounding ambient noise 
conditions.  

Auto-Related Activities. The Project would include 40 on-grade parking spaces, 18 of which 
would be located within the building envelope of the proposed medical facility. As the Project 
Site’s current medical use contains 43 uncovered surface parking spaces, development of the 
Project would presumably reduce noise levels associated with parking. Not only would the 
Project result in fewer parking spaces, but by incorporating nearly half of Project’s parking within 
the building envelope, the Project would also reduce off-site noise impacts associated with its 
parking spaces.  

Loading Dock and Trash Collection Areas. The Project would include a loading area on the 
ground level of the building, accessed from the alley. The Project trash enclosure would be 
located on the southeast corner of the Site and the end of the surface parking, at Ogden Drive 
and the alley. The trash enclosure would be located at the site of the current enclosure and 
loading area. Noise sources associated with the loading dock and trash collection area would 
include delivery/trash collection trucks. Based on measured noise levels from typical loading 
dock facilities and trash compactors, delivery/trash collection trucks and trash compactors could 
generate noise levels of approximately 71 dBA (Leq) and 66 dBA (Leq), respectively, at a 
distance of 50 feet.238 The loading area would be effectively buffered from the off-site sensitive 
receptors as it is surrounded on 3 sides by the building and trucks would back into the space 
from the alley to load/unload. Intermittent solid waste management activities would operate 
during the day, would be done within the surface parking lot location, and would represent a 
negligible impact that would not increase CNEL noise levels at off-site locations. Therefore, 
noise impacts from loading dock and trash compactor operations would be less than significant.  

Rooftop Amenity Space. The Project would contain a 3,341 square foot rooftop “healing 
garden.” This space would contain no facilities for amplified music or entertainment, nor would it 
contain any food or beverage services. As such, the primary source of noise associated with 
this space would be speech/conversation from Project users. Vocal noise from 
speech/conversation averages between 55 and 67 dBA at a reference distance of one meter, in 
proportion to background noise levels.239 Given the rapid attenuation of speech/conversation 
noise, surrounding ambient noise levels, and distances to nearby noise-sensitive uses, 
reasonable use of the Project’s roof deck amenity space would not be expected to result in 
discernible noise increases at nearby sensitive receptors. The garden area would be 
surrounded by an 8-foot glass enclosure, which would further serve to attenuate noise sources 
from this space. The “healing garden” is intended to be a tranquil space for recovering patients 
and visitors – it would not be a major source of noise.  

                                                             
238  RK Engineering Group, Inc., Wal-Mart/Sam’s Club Reference Noise Level Study, 2003. Approved for use by the City of Los 

Angeles as recently as the 2143 Violet Street Draft EIR (June 2020). 
239  EPA, Speech Levels in Various Noise Environments, May 1977. 
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Retail Space. The Project’s ground-floor retail space would be located entirely within the 
Project’s building envelope. The space would not include any outdoor seating with the potential 
to contribute to increases in surrounding exterior ambient noise levels.  

Overall, the Project is located in a dense urban neighborhood with similar existing noise 
sources. The Project is consistent with nearby land uses and is not substantially different from 
the Project Site’s previous land use. As a result, the Project would not alter the environmental 
noise profile of its surroundings by a substantial degree, and the impact of on-site operational 
noise sources would be less than significant.   

Off-Site Operational Noise 

The Project is estimated to result in 264 net new daily trips, including 22 net new A.M. peak 
hour trips and 24 net new P.M. peak hour trips.240 As nearby roadways accessing the Project 
have thousands of hourly trips, the Project would have no potential to increase roadway noise 
levels by at least 3 dBA CNEL, which corresponds with an approximate doubling of traffic 
volume. This impact would be less than significant. 

b) Would the project result in generation of excessive groundborne vibration or 
groundborne noise levels? 

Less Than Significant Impact.  

Building Damage Vibration Impact 

Construction of the Project would require equipment such as excavators, auger drill rigs, 
loaders, and bulldozers. Auger drill rigs and large, track-mounted grading vehicles can produce 
vibration levels of 0.089 inches per second PPV at a reference distance of 25 feet. Other 
construction vehicles and equipment would have lesser impacts. The Project would not require 
impact or vibratory pile driving. Table 4.13-6, below, shows the Project’s estimated vibration 
impacts at the nearest off-site structures. As shown, the Project’s construction activities would 
not be capable of generating groundborne vibration levels in excess of FTA building damage 
criteria, and the Project’s impact would be considered less than significant. 

Table 4.13-6 
Building Damage Vibration Levels at Off-Site Structures – Unmitigated 

Off-Site 
Structures 

Distance 
to Project 
Site (feet) 

Condition 
Significance 
Criteria 
(in/sec PPV) 

Impact 
(in/sec 
PPV) 

Significant? 

Equipment: Excavators and large, track-mounted grading equipment; drill attachments 
6052 Olympic Blvd. – 
Commercial 

60 
I. Reinforced concrete, 
steel, or timber 

0.5 0.024 No 

                                                             
240  Gibson Transportation Consulting, Inc. Transportation Assessment for the 6000 San Vicente Boulevard Project. November 

2020. 
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1008-1024 Olympic 
Blvd, 1033-1037 Ogden 
Dr. – Residential 

20 
I. Reinforced concrete, 
steel, or timber 

0.5 0.124 No 

1022 Ogden Dr. – 
Residential 

65 
I. Reinforced concrete, 
steel, or timber 

0.5 0.021 No 

5970 Olympic Blvd. - 
Commercial 

150 
I. Reinforced concrete, 
steel, or timber 

0.5 0.006 No 

Source: NTEC, 2020. Reference vibration levels obtained from the FTA’s 2018 Transit Noise and Vibration 
Impact Assessment manual. 

 

Operational Vibrations Impact 

During Project operations, there would be no significant stationary sources of groundborne 
vibration, such as heavy equipment of industrial operations. The Project’s related vehicle travel 
would not be considered a significant source of vibration, as vehicle travel rarely generates 
perceptible groundborne vibration. As a result, the Project’s potential to generate excessive 
ground-borne vibration levels due to its operations would be less than significant.   

c) For a project located within the vicinity of a private airstrip or an airport land use 
plan or, where such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people residing or working 
in the project area to excessive noise levels? 

No Impact.  

The Project is not located within two miles of a public or public use airport and would not expose 
people residing or working in the project area to excessive noise levels from aircraft. Therefore, 
there would be no impact with regards to this criteria. 
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XIV. POPULATION AND HOUSING 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Induce substantial unplanned population growth in an area, either 
directly (for example, by proposing new homes and businesses) 
or indirectly (for example, through extension of roads or other 
infrastructure)? 

    

b. Displace substantial numbers of existing people or housing, 
necessitating the construction of replacement housing 
elsewhere? 

    

a) Would the project induce substantial unplanned population growth in an area, 
either directly (for example, by proposing new homes and businesses) or 
indirectly (for example, through extension of roads or other infrastructure)? 

No Impact.  

A significant impact would occur if a project would locate new development such as homes, 
businesses, or infrastructure, with the effect of substantially inducing growth in the project area 
that would otherwise not have occurred as rapidly or in as great a magnitude. 

Construction Impacts 

Construction job opportunities created as a result of the Project are not expected to result in any 
substantial population growth in the area. The work requirements of most construction projects 
are highly specialized so that construction workers remain at a job site only for the timeframe in 
which their specific skills are needed to complete a particular phase of the construction process. 
Additionally, the construction workers would likely be supplied from the region’s labor pool. 
Construction workers would not be likely to relocate their household as a consequence of 
working on the Project, and as such, significant housing or population impacts will not result 
from construction of the Project. Therefore, no impacts would occur. 

Operational Impacts 

Table 4.14-1, Population, Households, and Employment in the City of Los Angeles, 
includes the 2020 (baseline) and 2024 (buildout year) population241, households242, and 
employment243 values from SCAG’s 2016-2040 RTP/SCS.  

                                                             
241  The interpolated value is calculated using SCAG’s 2012 and 2040 values to find the average increase between years and then 

applying that annual increase to 2012. Population between 2012 (3,845,500) and 2040 (4,609,400) is projected to grow by 
763,900 over the 28-year period, or 27,282 per year average.  
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Table 4.14-1 
Population, Households, and Employment in the City of Los Angeles 

Year Population Households Employment 
2020 4,063,756 1,429,732 1,831,356 
2024 4,172,884 1,481,848 1,898,884 

Projected Growth +109,128 +52,116  +67,528 
Population, housing, and employment calculated based on linear interpolation of 2020 and 2024 values. 
Based on the adopted 2016-2040 Regional Transportation Plan by SCAG: 
http://scagrtpscs.net/Documents/2016/final/f2016RTPSCSDemographicsGrowthForecast.pdf 
Table: CAJA Environmental Services, March 2020. 

 

Population generation is shown in Table 4.14-2. The Project does not include any residential 
uses. 

Table 4.14-2 
Project Estimated Population Generation 

Land Use Quantity Population Generation Rates Total Population 
Residential 0 units 2.42 person / unit 0 
Note: unit = dwelling unit 
Source: The source for the 2.42 persons-per-household rate for the City is Jack Tsao, Data Analyst II, 
Los Angeles Department of City Planning, July 31, 2019. 
Table: CAJA Environnemental Services, March 2020. 

 

It is estimated that the Project would have approximately 70 full and part-time employees.244 
This is conservative and does not take credit for the existing medical facility employees that will 
continue working at the new facility and contribute to the approximately 70 total employees. 

The Project is not a unique use to compel substantial new residents to the area to fulfill the jobs; 
rather, the jobs could be filled by workers already counted within the Los Angeles area.  

The Project’s 70 new employees would constitute up to approximately 0.1 percent of the 
employee growth forecasted between 2020 and 2024 as shown in Table 4.14-3. Therefore, the 
Project’s employees would be well within SCAG’s projection for the City.  

Table 4.14-3 
Project Impacts 

                                                                                                                                                                                     
242  The interpolated value is calculated using SCAG’s 2012 and 2040 values to find the average increase between years and then 

applying that annual increase to 2012. Households between 2012 (1,325,500) and 2040 (1,690,300) is projected to grow by 
364,800 over the 28-year period, or 13,029 per year average.  

243  The interpolated value is calculated using SCAG’s 2012 and 2040 values to find the average increase between years and then 
applying that annual increase to 2012 for the baseline and buildout years. Employment between 2012 (1,696,300) and 2040 
(2,169,100) is projected to grow by 472,700 over the 28-year period, or 16,882 per year average.  

244  Employee estimate provided by the architect and applicant. 
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 Project Projected Growth in City % of Growth 
Population N/A +109,128 N/A 

Households N/A +52,116 N/A 
Employment 70 +67,528 0.1 

Table: CAJA Environmental Services, July 2020. 
 

Housing Impacts 

According to SCAG’s State-approved 2014 RHNA, the City is in need of 82,002 housing units, 
an annual average of about 10,250 new dwelling units per year, for eight years (through 2021). 
The City is launching the 2021-2029 Update to the Housing Element, a state-mandated 
Element of the General Plan. It is expected to be adopted by the end of 2020. 

As emphasized in many regional and local planning documents, including the City of Los 
Angeles General Plan Housing Element, the City is in need of new dwelling units to serve both 
the current population and the projected population. The Project Site does not currently provide 
housing and will not add housing. The Project will not conflict with the Housing Element, which 
requires that the City must show it has adequate land zoned to accommodate the RHNA 
allocation of 82,002 housing units for 2013-2021.245 Thus, the Project will not result in a net loss 
of housing inventory in the area. 

Infrastructure Impacts 

The Project Site is located within an urbanized area. There is adequate infrastructure such as 
roads and utilities in the Project vicinity. Thus, the construction of potential growth-inducing 
roadway or other infrastructure extensions would not be required. The Project would not induce 
substantial population growth and would be supported by existing infrastructure such as 
roadways. Therefore, no impact would occur. 

b) Would the project displace substantial numbers of existing people or housing, 
necessitating the construction of replacement housing elsewhere? 

No Impact.  

A significant impact may occur if a project would result in the displacement of existing people or 
housing units, necessitating the construction of replacement housing elsewhere. The Project 
Site does not contain any housing. The Project does not represent a displacement of substantial 
numbers of existing people or housing. Therefore, no impact would occur.  

                                                             
245  City of Los Angeles, Housing Element, 2013-2021, adopted December 3, 2013, page 3-3. 
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XV. PUBLIC SERVICES

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project result in substantial adverse physical impacts associated with the provision of new or physically altered 
governmental facilities, need for new or physically altered governmental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable service ratios, response times or other performance 
objectives for any of the public services: 

a. Fire protection?
b. Police protection?
c. Schools?
d. Parks?
e. Other public facilities?

This section is based on the following items, included as Appendix I of this ND: 

I-1 Police Response, Los Angeles Police Department, May 27, 2020 

I-2 Schools Response, Los Angeles Unified School District, July 24, 2020 

I-3 Parks Response, Los Angeles Department of Recreation and Parks, May 28, 2020 

I-4 Library Response, Los Angeles Public Library, May 12, 2020 

Would the project result in substantial adverse physical impacts associated with the 
provision of new or physically altered government facilities, need for new or physically 
altered governmental facilities, the construction of which could cause significant 
environmental impacts, in order to maintain acceptable service ratios, response times or 
other performance objectives for any of the following public services: 

a) Fire protection?

Less Than Significant Impact. 

A significant impact may occur if the City of Los Angeles Fire Department (LAFD) could not 
adequately serve a project, and a new or physically altered fire station would be necessary. 
LAFD considers fire protection services for a project adequate if a project is within the maximum 
response distance for the land use proposed. The LAFD's 3,435 uniformed fire personnel 
protect life, property, and the environment through their direct involvement in fire prevention, 
firefighting, emergency medical care, technical rescue, hazardous materials mitigation, disaster 
response, public education, and community service. A total of 1,018 uniformed firefighters are 
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always on duty at fire department facilities citywide, including 106 neighborhood fire stations 
strategically located across the LAFD’s 469 square-mile jurisdiction.246  

Regulations 

The Office of Statewide Health Planning and Development (OSHPD) is responsible for 
overseeing all aspects of the design and construction of general acute care hospital facility 
construction in California. Its responsibilities include establishing building standards that govern 
this type of facility; reviewing the plans and specifications for new construction; and observing 
construction in progress to ensure compliance with the approved plans and specifications.247 
OSHPD enforces fire safety standards and provisions included in the California Building Code, 
California Fire Code, National Fire Protection Association, and local compliance with fire flow, 
hydrant spacing, connection and control valve configuration, and location requirements. 

The LAMC includes provisions for new construction projects within the City. It contains, by 
reference, the California Building Code building construction standards, including the California 
Fire Code, and reflects the policies of the City’s General Plan Safety Element. The Fire 
Prevention and Protection Chapter (Chapter V, Article 7) of the LAMC, known as the Los 
Angeles Fire Code, sets forth regulatory requirements pertaining to the prevention of fires, the 
investigation of fires and life safety hazards, the elimination of fire and life safety hazards in any 
building or structure (including buildings under construction), the maintenance of fire protection 
equipment and systems, and the storage, use, and handling of hazardous materials. 

Specifically, Section 57.106.5.2 of the LAMC provides that the Fire Chief shall have the 
authority to require drawings, plans, or sketches as may be necessary to identify: (1) occupancy 
access points; (2) devices and systems; (3) utility controls; (4) stairwells; and (5) hazardous 
materials/waste. In addition, Section 57.107.6 requires that the installation, alteration, and major 
repair of the following be performed under permit of the Department of Building and Safety: Fire 
Department communication systems, building communication systems, automatic elevators, 
heliports, emergency power systems, fire escapes, private fire hydrants, fire assemblies, fire 
protective signaling systems, pilot lights and warning lights for heat-producing equipment, 
refrigerant discharge systems, smoke detectors, emergency smoke control systems, automatic 
sprinkler systems, standpipe systems, and gas detection systems. Furthermore, Section 57.118 
of the LAMC establishes LAFD’s fire/life safety plan review and LAFD’s fire/life safety inspection 
for new construction projects.  

The LAMC addresses access, fire water flow requirements, and hydrants. Specifically, LAMC 
Section 57.503.1.4 requires the provision of an approved, posted fire lane whenever any portion 
of an exterior wall is more than 150 feet from the edge of a roadway, while Section 57.507.3.1 
establishes fire water flow standards. Fire water flow requirements, as determined by the LAFD, 

                                                             
246 LAFD, Our Mission: https://www.lafd.org/about/about-lafd/our-mission, accessed July 29, 2020. 
247 Facilities Development Division, Guide for Working on Projects Under OSHPD Jurisdiction, August 20, 2013, accessed August 

23, 2020 at https://oshpd.ca.gov/ml/v1/resources/document?rs:path=/Construction-And-
Finance/Documents/Resources/Training-and-Education/Guide-Wrkg-Project-OSHPD-Jurisdiction-Tips-from-Experts.pdf.  
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vary by project site as they are dependent on land use (e.g., higher intensity land uses require 
higher flow from a greater number of hydrants), life hazard, occupancy, and fire hazard level. As 
set forth in Section 57.507.3.1 of the LAMC, fire water flow requirements vary from 2,000 
gallons per minute (gpm) in the Low Density Residential land use category to 12,000 gpm in the 
High Density Industrial and Commercial land use category, as shown in Table 4.15-1. A 
minimum residual water pressure of 20 pounds per square inch (psi) is to remain in the water 
system with the required gpm flowing.  

LAMC Section 57.507.3.2 addresses land use-based requirements for fire hydrant spacing and 
type. Land uses in the Industrial and Commercial category require one hydrant per 80,000 
square feet of land with 300-foot distances between 2.5-inch by 4-inch or 4-inch by 4-inch 
double fire hydrants. Regardless of land use, every first story of a residential, commercial, and 
industrial building must be within 300 feet of an approved hydrant.  

Section 57.512.1 of the LAMC provides that response distances, which are based on land use 
and fire flow requirements, shall comply with Table 57.507.3.3 of the LAMC. Where a response 
distance is greater than that which is allowable, all structures must be constructed with 
automatic fire sprinkler systems.  

Table 4.15-1 
LAFD Fire Flow and Response Distance Requirements  

Type of Land Development Fire Flow Response Distance 
Engine Co. Truck Co. 

Low Density Residential 
2,000 gpm from three adjacent fire hydrants 
flowing simultaneously 1.5 miles 2 miles 

High Density Residential and 
Neighborhood Commercial 

4,000 gpm from four adjacent fire hydrants 
flowing simultaneously 

1.5 miles 2 miles 

Industrial and Commercial 
6,000 to 9,000 gpm from four to six fire 
hydrants flowing simultaneously 

1 mile 1.5 miles 

High Density Industrial and 
Commercial (Principal 
Business Districts or 
Centers) 

12,000 gpm available to any block (where local 
conditions indicate that consideration must be 
given to simultaneous fires, and additional 
2,000 to 8,000 gpm will be required). 

0.75 mile 1 mile 

Notes: gpm = gallons per minute 
Land use designations are contained in the community plan elements of the General Plan for the City. 
Maximum response distances for both fire suppression companies (engine and truck) must be satisfied. 
Source: Los Angeles Fire Code, Table 57.507.3.3. 

 

Section 35 of Article XIII of the California Constitution at Subdivision (a)(2) provides: “The 
protection of public safety is the first responsibility of local government and local officials have 
an obligation to give priority to the provision of adequate public safety services.” Section 35 of 
Article XIII of the California Constitution was adopted by the voters in 1993 under Proposition 
172. Proposition 172 directed the proceeds of a 0.50-percent sales tax to be expended 
exclusively on local public safety services. California Government Code Sections 30051-30056 



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-176 City of Los Angeles 
Negative Declaration  February 2021 
 

provide rules to implement Proposition 172. Public safety services include fire protection. 
Section 30056 mandates that cities are not allowed to spend less of their own financial 
resources on their combined public safety services in any given year compared to the 1992-93 
fiscal year. Therefore, an agency is required to use Proposition 172 to supplement its local 
funds used on fire protection services, as well as other public safety services. In City of 
Hayward v. Board of Trustee of California State University (2015) 242 Cal. App. 4th 833, the 
court found that Section 35 of Article XIII of the California Constitution requires local agencies to 
provide public safety services, including fire protection and emergency medical services, and 
that it is reasonable to conclude that the city will comply with that provision to ensure that public 
safety services are provided.248 

The Project would implement all applicable OSHPD and LAMC requirements regarding 
structural design, building materials, site access, fire flow, storage and management of 
hazardous materials, alarm and communication systems, etc. Compliance with these 
requirements would be demonstrated as part of OSHPD’s and LAFD’s fire/life safety plan review 
and fire/life safety inspection for new construction projects. Compliance with applicable 
regulatory requirements, including OSHPD’s and LAFD’s fire/life safety plan review and fire/life 
safety inspection for new construction projects, would ensure that adequate fire prevention 
features would be provided that would reduce demand on LAFD facilities and equipment. 

Existing Stations 

Pursuant to Los Angeles Fire Code, Table 57.507.3.3, the maximum response distance 
between industrial and commercial land use and a LAFD station that houses an engine 
company249 is 1.0 mile and a station that houses a truck company250 is 1.5 miles. If these 
response distances are exceeded, installation of an automatic fire sprinkler system is 
required.251  

The Project Site is served by two fire stations, as shown in Table 4.15-2, Fire Stations.  

Table 4.15-2 
Fire Stations 

No. Address Driving 
Distance Equipment Response Time Incident 

Counts 

68 
5023 

Washington 
Blvd. 

1.9 miles 

Engine 
Paramedic Ambulance 

Rescue Ambulance 
Battalion Chief 

EMS: 6:28 min 
Non-EMS: 6:37 min 

EMS: 4,490 
Non-EMS: 580 

58 
1556 

Robertson 1.8 miles 
Assessment Engine 

Paramedic Ambulance 
EMS:7:03 min 

Non-EMS: 7:02 min 
EMS: 5,252 

Non-EMS: 1,200 

                                                             
248  City of Hayward v. Board Trustee of California State University (2015) 242 Cal. App. 4th 833, 847. 
249  LAFD: All LAFD Engines are Triple Combination apparatus, meaning they can pump water, carry hose, and have a water tank: 

http://lafd.org/about/apparatus. 
250  LAFD: Aerial Ladder Fire Engines: http://lafd.org/about/apparatus. 
251 LAMC Section 57.512.2 
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Table 4.15-2 
Fire Stations 

No. Address Driving 
Distance Equipment Response Time Incident 

Counts 
Blvd. Rescue Ambulance 

Advanced Practitioner 
Year 2019 (January to December).  
Non-EMS is fire emergency. EMS is emergency medical service. 
Light Force: Truck company and single fire engine. 
Task Force: Truck company and two fire engines. 
LAFD September 2019 Fire Station Directory. 
Table: CAJA Environmental Services, March 2020. 

 

Response Distance 

The Project Site is not located within the response distance specified by Los Angeles Fire Code, 
Table 57.507.3.3 of the Fire Code. Station No. 68 is approximately 1.9 miles away and Station 
No. 58 is 1.8 miles away. Therefore, installation of an automatic fire sprinkler system is required 
by the Los Angeles Fire Code. 

Construction Impacts 

Appropriate construction traffic control measures (e.g., detour signage, delineators, etc.) would 
also be implemented, as necessary, to ensure emergency access to the Project Site and traffic 
flow is maintained on adjacent right-of-ways. Furthermore, the drivers of emergency vehicles 
normally have a variety of options for avoiding traffic, such as using sirens to clear a path of 
travel or driving in the lanes of opposing traffic. As construction activities are temporary in 
nature and emergency vehicles have a variety of options for dealing with traffic, construction of 
the Project would not impact LAFD services to the extent that there would be a need for new or 
expanded fire facilities in order to maintain acceptable service ratios, response times, or other 
performance objectives during construction of the Project.  

Emergency Access 

Emergency vehicle access to the Project Site will continue to be provided from local and major 
roadways near the Project Site. The Project’s driveways and internal circulation would be 
designed to incorporate all applicable OSHPD, LAMC, and Fire Code requirements regarding 
site access, including providing adequate emergency vehicle access. Compliance with these 
requirements would be demonstrated as part of OSHPD’s and LAFD’s fire/life safety plan review 
and fire/life safety inspection for new construction projects. Additionally, emergency access to 
the Project Site will be maintained at all times.  

Fire Flow 
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The adequacy of fire protection is also based upon the required fire flow, equipment access, 
and LAFD’s safety requirements regarding needs and service for the area. The quantity of water 
necessary for fire protection varies with the type of development, occupancy rates, life hazard, 
and the degree of fire hazard. City-established fire flow requirements vary from 2,000 gallons 
per minute (gpm) in low-density residential areas to 12,000 gpm in high-density commercial or 
industrial areas. In any case, a minimum residual water pressure of 20 pounds per square inch 
is to remain in the water system while the required gpm is flowing. The fire flow is set at 4,000 
gpm from four adjacent fire hydrants flowing simultaneously. The following fire hydrants are the 
nearest to the Project Site:252 

• Hydrant (ID 33788, size 2 ½, 8-inch main) on southwest corner of San Vicente Boulevard 
and Ogden Drive. 

• Hydrant (ID 33797, size 2 ½ x 4D, 8-inch main) on southwest corner of San Vicente 
Boulevard and Orange Grove Avenue. 

Upgrades to the hydrants and system will be evaluated by the City of Los Angeles Department 
of Water and Power (LADWP). The applicant will submit a request to LADWP to determine 
whether the pressure in the Project area is sufficient, as is standard practice. If it is not, then 
upgrades to the existing infrastructure may be required. No changes are planned in the near 
future for new or expanded fire stations in the area, which contains the Project Site. 

The Project will comply with the required regulations and feasible recommendations of OSHPD 
and LAFD relative to fire safety and emergency access. This will allow the LAFD to ensure that 
the Project will not increase demand on the LAFD to the extent that a new or expanded facility is 
needed, the construction of which may cause a significant impact on the environment, in order 
to maintain acceptable service ratios, response times, or other performance objectives for fire 
protection. Therefore, impacts associated with fire protection would be less than significant.  

b) Police protection? 

Less Than Significant Impact.  

A significant impact may occur if a project creates the need for new or physically altered police 
facilities, the construction of which could cause significant environmental impacts, in order to 
maintain acceptable service ratios, response times or other performance objectives. The Project 
Site is served by the City of Los Angeles Police Department’s (LAPD) West Bureau, which 
oversees LAPD operations in the Hollywood, Olympic, Pacific, West LA, and Wilshire areas.253 
The Wilshire Area Community Police Station, located at 4861 W. Venice Boulevard, is 

                                                             
252  Navigate LA, Fire Hydrants Layer: http://navigatela.lacity.org/navigatela/. 
253  LAPD, West Bureau: , accessed May 30, 2020. 
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approximately 1.7 miles driving distance from the Project Site. The service area is 13.97 square 
miles in size has approximately 251,000 residents.254   

The Citywide ratio of officers to residents is 1:403.255 

Section 35 of Article XIII of the California Constitution at Subdivision (a)(2) provides: “The 
protection of public safety is the first responsibility of local government and local officials have 
an obligation to give priority to the provision of adequate public safety services.” Section 35 of 
Article XIII of the California Constitution was adopted by the voters in 1993 under Proposition 
172. Proposition 172 directed the proceeds of a 0.50-percent sales tax to be expended 
exclusively on local public safety services. California Government Code Sections 30051-30056 
provide rules to implement Proposition 172. Section 30056 mandates that cities are not allowed 
to spend less of their own financial resources on their combined public safety services in any 
given year compared to the 1992-93 fiscal year. Therefore, an agency is required to use 
Proposition 172 to supplement its local funds used on fire protection services, as well as other 
public safety services. In City of Hayward v. Board of Trustee of California State University 
(2015) 242 Cal.App.4th 833, the court found that Section 35 of Article XIII of the California 
Constitution requires local agencies to provide public safety services, including police 
protection, and that it is reasonable to conclude that the city will comply with that provision to 
ensure that public safety services are provided.256 

Crime Rate 

Crime statistics for the Wilshire Area and Citywide are shown in Table 4.15-3, Crime Statistics. 
The crime rate, which represents the number of crimes reported, affects the “needs” projection 
for staff and equipment for the LAPD to some extent.  

Table 4.15-3 
Crime Statistics  

Type of Crime Wilshire Citywide 
Homicide 2 64 
Rape 3 336 
Robbery 81 2,193 
Aggravated Assault 130 3,888 
Burglary 204 3,151 
Motor Vehicle Theft 108 4,307 
Burglary Theft from Vehicle 364 7,633 
Personal/Other Theft 407 7,107 
Total (Part 1 Crimes) 1,299 28,681 
Crimes per 1,000 persons 0.19 0.14 

                                                             
254  LAPD, About Wilshire: , accessed May 30, 2020. 
255  LAPD: 9.990 officers for a population of 4,029,741 as of March 2020.  
256  City of Hayward v. Board Trustee of California State University (2015) 242 Cal.App.4th 833, 847. 
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Table 4.15-3 
Crime Statistics  

Type of Crime Wilshire Citywide 
Year-to-date: April 4, 2020 
Wilshire: http://assets.lapdonline.org/assets/pdf/wilprof.pdf 
Citywide: http://assets.lapdonline.org/assets/pdf/cityprof.pdf 
Table: CAJA Environmental Services, April 2020. 

 

Construction Impacts 

Construction sites can be sources of attractive nuisances, providing hazards, and inviting theft 
and vandalism. Therefore, when not properly secured, construction sites can become a 
distraction for local law enforcement from more pressing matters that require their attention. 
Consequently, developers typically take precautions to prevent trespassing through construction 
sites. Most commonly, temporary fencing is installed around the construction site.  

The Project Site is generally open around its boundaries on all sides. The boundaries will need 
to be secured during construction. The Project Applicant will employ construction security 
features, such as fencing, which would serve to minimize the need for LAPD services. 
Temporary construction fencing will be placed along the periphery of the active construction 
areas to screen as much of the construction activity from view at the local street level and to 
keep unpermitted persons from entering the construction area. These security measures would 
ensure that valuable materials (e.g., building supplies, metals such as copper wiring) and 
construction equipment are not easily stolen or abused. Therefore, construction impacts would 
be less than significant.  

Operational Impacts 

The Project will generate jobs and an increase in patients, visitors, and employees.. As such, 
the Project could potentially increase the number of police service calls due to an increase in 
onsite employees and visitors. The potential for crime can be reduced with site-specific designs 
and features. The Project will include standard security measures such as adequate security 
lighting, secure access to medical supply areas, and a lobby area that offers a visual deterrent 
and human surveillance feature.  

The LAPD will require that the commanding officer of the Community Police Station be provided 
a diagram of each portion of the property showing access routes, and any additional information 
that might facilitate police response.  

The Project would not increase the police service population of the Community Police Station.257 
Therefore, no new officers would be needed to maintain the same ratio. Therefore, the Project 
would not represent a significant change in the officer-to-resident ratio. Consequently, the 

                                                             
257  When calculating service ratios, LAPD considers only the residential service population of the service area. 
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Project would not require the expansion, consolidation, or relocation of the Community Police 
Station. The Project will contribute sales and property tax revenue into the City’s General Fund, 
which can be used to fund additional resources per the planning and deployment strategies of 
the LAPD. The Project will not require the construction of a new or expanded police station.  

Therefore, the Project would not result in substantial adverse physical impacts associated with 
the provision of new or physically altered government facilities, need for new or physically 
altered governmental facilities, the construction of which could cause significant environmental 
impacts, in order to maintain acceptable service ratios, response times or other performance 
objectives for police protection. Impacts would be less than significant. 

c) Schools? 

Less Than Significant Impact.  

A significant impact may occur if a project includes substantial employment or population 
growth, which could generate demand for additional school facilities. The Project Site is served 
by the following Los Angeles Unified School District (LAUSD) schools:258 

• Carthay School of Environmental Studies Magnet (K-5), located at 6351 Olympic Boulevard 

• Emerson Community Charter Middle (6-8), located at 1650 Selby Avenue 

• Fairfax High (9-12), located at 7850 Melrose Avenue 

Enrollment Generation  

As shown on Table 4.15-4, the Project (indirectly through its employees) would generate an 
increase of approximately 26 elementary, 7 middle, and 13 high school students, for a total 
increase of approximately 46 students. To be conservative, this analysis assumed that all 
students generated by the Project will be new to LAUSD. As discussed below, payment of 
required school fees is deemed to provide full and complete mitigation. 

Table 4.15-4 
Project Estimated Student Generation 

Project Students Generated 
Source Quantity Elementary Middle High Total 

Medical office 48,027 sf 26 7 13 46 
The generation factor is from the Los Angeles Unified School District, 2018 Developer Fee 
Justification Study, March 2018. 
Students per household: 0.2269 elementary, 0.0611 middle; 0.1296 high school. 
Students per 1,000 sf: 0.610 for neighborhood shopping centers, 1.077 for standard office, 0.960 for 
medical office. 
Since the Study does not specify the grade levels of students that are generated from non-residential 

                                                             
258  LAUSD School Finder: http://rsi.lausd.net/ResidentSchoolIdentifier/. 
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Table 4.15-4 
Project Estimated Student Generation 

Project Students Generated 
Source Quantity Elementary Middle High Total 

land uses, such students are assumed to be divided among the residential generation factors (i.e. 
approximately 54.3 percent for elementary, 14.6 percent for middle, and 31.0 percent for high school. 
Table: CAJA Environmental Services, February 2021. 

 

School Fees 

California Education Code Section 17620(a)(1) states that the governing board of any school 
district is authorized to levy a fee, charge, dedication, or other requirements against any 
construction within the boundaries of the district, for the purposes of funding the construction or 
reconstruction of school facilities. The LAUSD School Facilities Fee Plan has been prepared to 
support the school district’s levy of the fees authorized by California Education Code Section 
17620. The Leroy F. Greene School Facilities Act of 1998 (SB 50) sets a maximum level of fees 
a developer may be required to pay to mitigate a project’s impacts on school facilities. The 
maximum fees authorized under SB 50 apply to zone changes, general plan amendments, 
zoning permits and subdivisions. The provisions of SB 50 are deemed to provide full and 
complete mitigation of school facilities impacts, notwithstanding any contrary provisions in 
CEQA, or other state or local law (Government Code Section 65996). Furthermore, per 
Government Code Section 65995.5-7, LAUSD has imposed developer fees for 
commercial/industrial and residential space. Overall, the payment of school fees in compliance 
with SB 50 would be mandatory and would provide full and complete mitigation of school 
impacts for the purposes of CEQA. Therefore, the Project would not result in substantial 
adverse physical impacts associated with the provision of new or physically altered school 
facilities, need for new or physically altered school facilities, the construction of which could 
cause significant environmental impacts, in order to maintain acceptable service ratios, or other 
performance objectives for schools. Impacts would be less than significant. 

d) Parks? 

Less than Significant Impact.  

A significant impact to parks would occur if implementation of a project includes a new or 
physically altered park or creates the need for a new or physically altered park, the construction 
of which could cause substantial adverse physical impacts. The City of Los Angeles Department 
of Recreation and Parks (LADRP) manages all municipally owned and operated recreation and 
park facilities within the City. The Public Recreation Plan, a portion of the Service Element of the 
City’s General Plan sets a goal of a parkland acres-to-population ratio of neighborhood and 
community parks of 4.0 (or 4 acres per 1,000 persons).  
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Table 4.15-5, Parks and Recreation Centers, lists the parks and recreation centers that are 
located nearby the Project Site.  

Table 4.15-5 
Parks and Recreation Centers 

Name Address Distance to Site 
Carthay Circle Park San Vicente Boulevard and McCarthy Vista 1,900 feet 
Hancock Park 5800 Wilshire Boulevard 2,500 feet 
Pan Pacific Park 7600 Beverly Boulevard 1.0 mile 
NavigateLA with Recreation and Parks Department layer: http://navigatela.lacity.org/index01.cfm 
Table: CAJA Environmental Services, March 2020. 

 

The Project would increase the number of employees at the Project Site. However, employees 
of medical developments do not typically frequent parks or recreation centers during work 
hours, but are more likely to use facilities near their homes during non-work hours. Patients are 
also assumed to not frequent parks since they are typically confined to the medical facility 
during treatment and recovery. 

In addition, the Project proposes outdoor recreation and amenity spaces, including a 3,612 
square-foot rooftop “healing garden”, consisting of seating surrounded by planters, which will be 
available for use by patients and employees. These amenities will alleviate demand for public 
parks and recreation facilities generated by the Project. 

For all of these reasons, it is not anticipated that the Project would result in substantial adverse 
physical impacts associated with the provision of new or physically altered parks facilities, or 
need for new or physically altered parks facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable service ratios or other 
performance objectives for parks services. Therefore, impacts would be less than significant. 

e) Other public facilities? 

Less Than Significant Impact.  

A significant impact may occur if a project includes substantial employment or population growth 
that could generate a demand for other public facilities, such as libraries, which would exceed 
the capacity to service the project site. The City of Los Angeles Public Library (LAPL) provides 
library services throughout the City through its Central Library, 8 regional branches, and 64 
community branches. The LAPL collection has 7.1 million books, magazines, electronic media 
and over 500,000 e-books and related media.259  

On February 8, 2007, the Board of Library Commissioners approved a new Branch Facilities 
Plan. This Plan includes Criteria for new Libraries, which recommends new size standards for 

                                                             
259  LAPL website: https://www.lapl.org/sites/default/files/media/pdf/about/LAPL_FY2017-18_Backgrounder_10022018.pdf. 
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the provision of LAPL facilities – 12,500 square feet for communities with less than 45,000 
people, 14,500 square feet for community with more than 45,000 people, and up to 20,000 
square feet for a Regional branch. It also recommends that when a community reaches a 
population of 90,000, an additional branch library should be considered for the area.  

The Project would not directly necessitate the need for a new library facility. While the Project 
would increase the number of employees at the Project Site, employees do not typically 
frequent libraries during work hours, but are more likely to use facilities near their homes during 
non-work hours. Patients are also assumed to not frequent libraries since they are typically 
confined to the medical facility during treatment and recovery. 

Table 4.15-6 describes the libraries that would serve the Project.  

Table 4.15-6 
Los Angeles Public Libraries 

Name Address Size (sf) 
Collection / 
Circulation 

Current 
Service  Staff 

Distance 
to Site 

Baldwin Hills 2906 La Brea Ave. 12,000 32,975 / 116,711 68,927 9 2.1 miles 
Fairfax 161 Gardner Street 12,500 38,810 / 138,810 73,190 9 1.10 mile 

Memorial 4625 Olympic Blvd. 10,578 36,623 / 90,326 21,443 9.5 1.75 mile 
Pio Pico 694 Oxford Street 20,000 64,137 / 142,004 85,534 14 3.15 miles 

Irving 4117 Washington Blvd. 12,269 43,158 / 54,728 52,025 8.5 2.25 miles 
Staffing is full-time equivalent.  

Furthermore, the LAPL has indicated that there are no planned improvements to add capacity to 
library services through physical expansion. There are no plans for the development of any 
other new libraries to serve this community. The LAPL uses the most recent Census figures to 
determine if a branch should be constructed in a given area.  

Therefore, it is not anticipated that the Project would result in substantial adverse physical 
impacts associated with the provision of new or physically altered library facilities, or need for 
new or physically altered library facilities, the construction of which could cause significant 
environmental impacts, in order to maintain acceptable service ratios or other performance 
objectives for library services. Therefore, impacts would be less than significant. 



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-185 City of Los Angeles 
Negative Declaration  February 2021 
 

XVI. RECREATION 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
a. Would the project increase the use of existing neighborhood and 

regional parks or other recreational facilities such that substantial 
physical deterioration of the facility would occur or be 
accelerated? 

    

b. Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

    

a) Would the project increase the use of existing neighborhood and regional parks 
or other recreational facilities such that substantial physical deterioration of the 
facility would occur or be accelerated? 

Less Than Significant Impact.  

A significant impact may occur if a project would include substantial employment or population 
growth which could generate an increased demand for public park or other recreational facilities 
that exceeds the capacities of existing parks and recreational facilities and causes premature 
deterioration of these facilities. 

The Project would increase the number of employees at the Project Site. Employees do not 
typically frequent parks or recreation facilities during work hours, but are more likely to use 
facilities near their homes during non-work hours. Patients are also assumed to not frequent 
parks since they are typically confined to the medical facility during treatment and recovery. In 
addition, the Project proposes outdoor recreation and amenity spaces, including a 3,612 
square-foot rooftop “healing garden”, consisting of seating surrounded by planters, which will be 
available for use by patients and employees. These amenities will alleviate demand for public 
parks and recreation facilities generated by the Project. Therefore, impacts would be less than 
significant. 

b) Does the project include recreational facilities or require the construction or 
expansion of recreational facilities which might have an adverse physical effect 
on the environment? 

Less Than Significant Impact.  

A significant impact may occur if a project includes the construction or expansion of recreational 
facilities and such construction would have a significant adverse physical effect on the 
environment. The Project does not include any residential units, and thus would not likely 
directly create any demand for new or expanded recreation facilities. However, as the Project 
would likely result in the presence of more employees and patients, the Project may create 
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indirect demand for new or expanded recreation facilities. However, employees do not typically 
frequent parks or recreation facilities during work hours, but are more likely to use facilities near 
their homes during non-work hours. Patients are also assumed to not frequent parks since they 
are typically confined to the medical facility during treatment and recovery. In addition, the 
Project proposes outdoor recreation and amenity spaces, including a 3,612 square-foot rooftop 
“healing garden”, consisting of seating surrounded by planters, which will be available for use by 
patients and employees. These amenities will alleviate demand for public parks and recreation 
facilities generated by the Project. The environmental analysis herein encompasses the 
development of the proposed recreational amenities in the Project, and any increase in demand 
for public facilities would be negligible and would not entail the construction or expansion of 
other facilities which may result in a significant impact. Therefore, impacts would be less than 
significant. 
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XVII. TRANSPORTATION

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Conflict with a program, plan, ordinance or policy addressing the
circulation system, including transit, roadway, bicycle and
pedestrian facilities?

b. Conflict or be inconsistent with CEQA Guidelines section
15064.3, subdivision (b)?

c. Substantially increase hazards due to a geometric design feature
(e.g., sharp curves or dangerous intersections) or incompatible
uses (e.g., farm equipment)?

d. Result in inadequate emergency access?

The section is based in part on the following items, included as Appendix J of this ND: 

J-1  Transportation Assessment, Gibson Transportation Consulting, November 2020 

J-2  Approval Letter, Los Angeles Department of Transportation, December 16, 2020 

Senate Bill (SB) 743 identifies vehicle miles traveled (VMT) as the most appropriate CEQA 
transportation metric, along with the elimination of auto delay/LOS for CEQA purposes 
statewide. The City formally adopted VMT as the criteria in determining transportation impacts 
on July 30, 2019. In conjunction with the adoption of VMT, the Los Angeles Department of 
Transportation (LADOT) Transportation Assessment Guidelines (TAG) were formally adopted, 
with the latest version in July 2020. 

In addition to a VMT analysis, LADOT has requested that an evaluation of the Project’s 
consistency with adopted plans and policies (Threshold T-1 of the TAG) and the potential 
increase of hazards due to a geometric design features (Threshold T-3 of the TAG). 
Accordingly, per the TAG, the CEQA transportation analysis below addresses the following:  

• Threshold T-1: Conflicting with Plans, Programs, Ordinances, or Policies

• Threshold T-2.1: Causing Substantial Vehicle Miles Traveled (VMT)

• Threshold T-2.2: Substantially Inducing Additional Automobile Travel

• Threshold T-3: Substantially Increasing Hazards Due to a Geometric Design Feature or
Incompatible Use

a) Would the project conflict with a program, plan, ordinance or policy addressing
the circulation system, including transit, roadway, bicycle and pedestrian
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facilities? 

Less Than Significant Impact.  

As stated in Section 2.1.4 of the TAG, a project that generally conforms with, and does not 
obstruct the City’s development policies and standards will generally be considered to be 
consistent. As discussed below, the Project is consistent and does not conflict with the City’s 
plans, policies, programs, ordinances and standards listed in Table 2.1-1 of the TAG; therefore, 
the Project would not result in a significant impact. 

Mobility Plan 

The Project would be designed with the mobility-enhanced networks as a top priority, and the 
construction of the Project would not preclude the City from implementing bicycle facilities along 
San Vicente Boulevard to meet the City’s future mobility goals.  

With the development of the Project, San Vicente Boulevard along the Project frontage would 
be improved to provide adequate pedestrian safety, as well as continue to satisfy the right-of-
way (ROW) and roadway standards to meet the goals and long-term needs of the Mobility Plan.  

Vehicular access to the Project Site would be provided via one ingress driveway from San 
Vicente Boulevard, a designated Boulevard II, and two full access driveways along the alley. 
Although the Project would maintain a driveway along an arterial street, San Vicente Boulevard, 
the two existing full access (ingress and egress) driveways would be consolidated into one 
ingress-only driveway, thereby reducing the vehicle-pedestrian and vehicle-bicycle conflicts 
experienced at the current driveways along San Vicente Boulevard. Further, the Project would 
place the driveway farther from the intersection of San Vicente Boulevard/Orange Grove 
Avenue & Olympic Boulevard than it is currently located, which will increase sight distance and 
driver reaction time.  

The Project would provide sufficient off-street parking to satisfy Los Angeles Municipal Code 
(LAMC) requirements and would retain the existing on-street metered parking along the Project 
frontage. 

The Project would implement strategies to reduce single-occupancy vehicle trips by supporting 
and encouraging the utilization of alternative transportation modes, such as walking and 
bicycling.  

The Project would enhance pedestrian access along the Project frontage by providing 
improvements to the sidewalks and landscaping. Secured bicycle parking facilities within the 
Project Site would also be provided. Further, the Project does not propose modifying, removing, 
or otherwise affecting existing bicycle infrastructure, and the Project driveway is not proposed 
along a street with an existing or proposed bicycle facility. These measures would promote 
active transportation modes, thereby reducing the Project’s demand for drive-alone trips and 
VMT.  
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Thus, the Project would be consistent with the goals of the Mobility Plan. 

Plan for a Healthy Los Angeles 

The Project prioritizes safety and access for all individuals utilizing the site by complying with all 
ADA requirements and providing direct connections to pedestrian amenities. 

Further, the Project supports healthy lifestyles by locating jobs adjacent to transit (Metro Local 
and Rapid Bus Lines, as well as near the future Metro D Line Wilshire/Fairfax Station), providing 
bicycle amenities, and enhancing the pedestrian environment by providing landscaping for a 
more comfortable environment for pedestrians. The Project would also provide healthcare 
services to residents throughout the community. 

Thus, the Project would be consistent with the goals of Plan for a Healthy Los Angeles. 

LAMC Section 12.21.A.16 

The Project’s proposed five short-term and five long-term bicycle spaces meet the LAMC 
requirements for on-site bicycle parking supply. 

LAMC Section 12.26J 

The Project would incorporate transportation demand management (TDM) measures to 
encourage use of alternative transportation modes by providing on-site bicycle parking facilities, 
on-site pedestrian connections to off-site pedestrian facilities, and concentrating development in 
proximity to transit opportunities, consistent with the requirements set forth in the TDM 
Ordinance. In addition, the Project would implement parking management measures to 
minimize traffic and parking-related impacts on the surrounding street system to the extent 
feasible. 

Vision Zero Action Plan / Vision Zero Corridor Plans 

The Project Site is not located adjacent to a street identified on the High Injury Network (HIN). 
As of July 2020, no Vision Zero improvements have been proposed adjacent to the Project Site. 
Nevertheless, the Project would not preclude future Vision Zero Safety Improvements by the 
City. Thus, the Project does not conflict with Vision Zero. 

Citywide Design Guidelines for Residential, Commercial, and Industrial Development 

While the Project Site would introduce a new driveway along San Vicente Boulevard, a 
designated Boulevard II in the Mobility Plan, this driveway would replace an existing driveway 
on San Vicente Boulevard, thus not creating a new conflict point between pedestrians, 
bicyclists, and vehicles. The other two driveways would be located along the adjacent alley, 
consistent with City guidelines. 
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The Project promotes pedestrian-first accommodations through street landscaping, high visibility 
connections, and proximity to transit. No transportation elements of the Project are in conflict 
with the Citywide Design Guidelines. 

Conclusion 

The Project is consistent with the City plans and policies listed in Table 2.1-1 of the TAG along 
with the described documents above; therefore, the Project would not result in a significant 
impact under Threshold T-1. Therefore, impacts would be less than significant. 

 b) Would the project conflict or be inconsistent with CEQA Guidelines section 
15064.3, subdivision (b)? 

No Impact.  

Threshold T-2.1 of the TAG analyzes whether a project causes substantial VMT and is generally 
applied to land use projects. Specifically, Threshold T-2.1 inquires whether the project would 
conflict with or be inconsistent with CEQA Guidelines Section 15064.3, subdivision (b)(1). This 
subdivision states that (for land use projects) “vehicle miles travelled exceeding an applicable 
threshold of significance may indicate a significant impact.” 

The Los Angeles VMT Calculator Version 1.3 (LADOT and LADCP, July 2020) (VMT Calculator) 
was modeled for the Project’s land use and the respective size as the primary input. The VMT 
Calculator does not include hospital uses as a land use option. Therefore, in consultation with 
LADOT, a custom land use was developed for the Project based on published trip generation 
rates for the hospital land use in Trip Generation Manual, 10th Edition, as shown in Table 4.17-
1, and a review of comparable land uses available in the VMT Calculator (i.e., medical office 
land use).  

Table 4.17-1 
Trip Generating Estimates 

Land Use 

ITE 
Land 
Use 

Code Rate 

Weekday 

Daily 

Morning Peak Hour Afternoon Peak Hour 

In Out Total In Out Total 
Trip Generation Rates [a] 
Hospital 720 Per 1,000 sf 10.72 68% 32% 0.89 32% 68% 0.97 
Trip Generation Estimates 
Existing Conditions 
Hospital 
Transit/Walk-In Adjustment 

720 
10% [b] 

 
20,925 sf 

 
224 
(22) 

13 
(1) 

6 
(1) 

19 
(2) 

6 
(1) 

14 
(1) 

20 
(2) 

Project Conditions 
Hospital 
Transit/Walk-In Adjustment 

720 
10% [b] 

 
48,282 sf 

 
518 
(52) 

29 
(3) 

14 
(1) 

43 
(4) 

15 
(2) 

32 
(3) 

47 
(5) 

Total Net New Trips 264  14  8  22  8  16  24 
[a] Source: Trip Generation, 10th Edition, Institute of Transportation Engineers, 2017. 
[b] The Project Site is located less than 1/4 mile from the Metro Rapid 728 and 780 Line bus stops at Fairfax & 
Olympic, therefore a 10% adjustment was applied to account for transit/walk-in trips. 
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Transportation Assessment, Gibson Transportation Consulting, November 2020. 
Note: The trip generation is based on a slightly larger hospital square footage (48,282 sf) than what is currently 
proposed (48,027 sf). Therefore, the trips are overestimated and a conservative worse-case scenario. 

 

As shown in Table 4.17-2, application of the VMT Calculator showed that the Project is 
expected to generate 239 net new daily trips, below the 250 net daily new trip threshold required 
to conduct a VMT analysis. Therefore, no further VMT analysis is required. Therefore, the 
Project would be consistent with CEQA Guidelines section 15064.3, subdivision (b), and no 
impact would occur. 

Table 4.17-2 
VMT Screening 

Information Existing Proposed Net 
Daily Vehicle Trips 182 421 239 
Daily VMT 1,301 3,008 1,707 
Transportation Assessment, Gibson Transportation Consulting, November 2020. 

 

The Project is not a transportation project that would induce automobile travel. Therefore, the 
Project would not result in a significant impact under Threshold T-2.2. 

c) Would the project substantially increase hazards due to a geometric design 
feature (e.g., sharp curves or dangerous intersections) or incompatible uses (e.g., 
farm equipment)?  

Less Than Significant Impact.  

Threshold T-3 requires that a project undergo further evaluation if it proposes new driveways or 
new vehicle access points to the property from the public ROW or modifications along the public 
ROW (i.e., street dedications). Project access plans were reviewed to determine if the Project 
would substantially increase hazards due to geometric design features, including safety, 
operational, or capacity impacts. 

Driveway Design 

All driveways will be subject to review by LADOT. The proposed driveways along San Vicente 
Boulevard and the adjacent alley would require new curb cuts within the public ROW. The 
Project would maintain the designated driveway and roadway width requirements as indicated in 
the Mobility Plan, and the Project would not preclude future roadway improvements proposed in 
the Mobility Plan. 

The Project driveways would be designed to remain clear of hardscapes, vegetation, or signage 
that would impede sight lines. Sidewalk treatments across the driveways would be incorporated 
for increased safety and visibility. No pedestrian facilities are provided along the adjacent alley.  

Incompatible Use 
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The Project would not change the character of the commercial corridor and no elements of the 
Project’s uses or design would be considered incompatible. 

Conclusion 

Based on the site plan review and design, the Project does not present any geometric design 
features that would substantially increase hazards as it relates to traffic movement, mobility, or 
pedestrian accessibility. Therefore, impacts would be less than significant. 

 d) Would the project result in inadequate emergency access? 

Less Than Significant Impact.  

A significant impact may occur if a project design would not provide emergency access meeting 
the requirements of the Los Angeles Fire Department (LAFD) and Los Angeles Police 
Department (LAPD), or in any other way threatened the ability of emergency vehicles to access 
and serve the Project Site.  

The Project would comply with LAFD and LAPD requirements and provide adequate access for 
emergency vehicles and service responses. 

All Project driveways would be designed according to LADOT standards to ensure adequate 
access, including emergency access, to the Project Site. Furthermore, the drivers of emergency 
vehicles normally have a variety of options for avoiding traffic, such as using sirens to clear a 
path of travel or driving in the lanes of opposing traffic. As such, existing emergency access to 
the Project Site and surrounding uses would be maintained during operation of the Project. 
Therefore, impacts would be less than significant. 
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XVIII. Tribal Cultural Resources
Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
a. Would the project cause a substantial adverse change in the

significance of a tribal cultural resource, defined in Public
Resources Code section 21074 as either a site, feature, place,
cultural landscape that is geographically defined in terms of the
size and scope of the landscape, sacred place, or object with
cultural value to a California Native American tribe, and that is:

i. Listed or eligible for listing in the California Register of Historical
Resources, or in a local register of historical resources as defined
in Public Resources Code section 5020.1(k), or

ii. A resource determined by the lead agency, in its discretion and
supported by substantial evidence, to be significant pursuant to
criteria set forth in subdivision (c) of Public Resources Code
Section 5024.1. In applying the criteria set forth in subdivision (c)
of Public Resource Code Section 5024.1, the lead agency shall
consider the significance of the resource to a California Native
American tribe.

This section is based on the following item, included as Appendix K of this ND: 

K Sacred Lands Files Search, Native American Heritage Commission, February 28, 2020 

Environmental Setting 

The Project Site is located within the ancestral tribal territory of the Gabrieleno Band of Mission 
Indians – Kizh Nation, one of several Native American tribes officially recognized by the 
California Native American Heritage Commission (NAHC) in the Los Angeles/Southern 
California region. Established in 1976, the NAHC identifies, catalogs, and protects Native 
American cultural resources -- ancient places of special religious or social significance to Native 
Americans and known ancient graves and cemeteries of Native Americans on private and public 
lands in California. The NAHC is also charged with ensuring California Native American tribes’ 
accessibility to ancient Native American cultural resources on public lands, overseeing the 
treatment and disposition of inadvertently discovered Native American human remains and 
burial items, and administering the California Native American Graves Protection and 
Repatriation Act (CalNAGPRA), among many other powers and duties. As a part of the 
evaluation of potential cultural resources on or in the vicinity of the Project Site, a search of the 
NAHC Sacred Lands File was conducted, with negative results (see Appendix K for more 
information). A consultation was also conducted and completed with the Gabrieleno Band of 
Mission Indians – Kizh Nation. 

Would the project: 
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a)  Cause a substantial adverse change in the significance of a tribal cultural 
resource, defined in Public Resources Code section 21074 as either a site, feature, 
place, cultural landscape that is geographically defined in terms of the size and 
scope of the landscape, sacred place, or object with cultural value to a California 
Native American tribe, and that is:  

i.  Listed or eligible for listing in the California Register of Historical 
Resources, or in a local register of historical resources as defined in Public 
Resources Code section 5020.1 (k)? 

No Impact.  

The Project Site does not require historic preservation review260 and there are no historic 
resources on the Project Site.261 The Project Site is not listed in SurveyLA.262 

The Project Site has not been listed or eligible for listing in the California Register of Historical 
Resources, or in a local register of historical resources as defined in Public Resources Code 
Section 5020.1(k). No impact will occur with respect to tribal cultural resources that are listed or 
eligible for listing in the California Register of Historical Resources, or in a local register of 
historical resources as defined in Public Resources Code section 5020.1(k). 

ii. A resource determined by the lead agency, in its discretion and supported 
by substantial evidence, to be significant pursuant to criteria set forth in 
subdivision (c) of Public Resources Code Section 5024.1. In applying the 
criteria set forth in subdivision (c) of Public Resource Code Section 5024.1, 
the lead agency shall consider the significance of the resource to a 
California Native American tribe? 

Less Than Significant Impact.  

A record search of the Native American Heritage Commission (NAHC) Sacred Lands File (SLF) 
was completed for the Project on February 28, 2020. The results were negative. (See Appendix 
K.) 

Approved by Governor Brown on September 25, 2014, Assembly Bill 52 (AB 52) establishes a 
formal consultation process for California Native American Tribes to identify potential significant 
impacts to Tribal Cultural Resources (TCRs), as defined in Public Resources Code (PRC) 
Section 21074, as part of CEQA. PRC Section 21084.2 now establishes that a project with an 
effect that may cause a substantial adverse change in the significance of a TCR is a project that 
may have a significant effect on the environment. To help determine whether a project may 
have such an effect, PRC Section 21080.3.1 requires a lead agency to consult with any 
California Native American tribe that requests consultation and is traditionally and culturally 

                                                             
260  ZIMAS search: http://zimas.lacity.org/. 
261  HistoricPlacesLA: http://www.historicplacesla.org/map, accessed March 23, 2020. 
262  SurveyLA: https://planning.lacity.org/preservation-design/survey-la-results-wilshire, accessed March 23, 2020. 
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affiliated with the geographic area of a proposed project. That consultation must take place prior 
to the release of a negative declaration, mitigated negative declaration, or environmental impact 
report for a project. As a result of AB 52, the following must take place: 1) prescribed notification 
and response timelines; 2) consultation on alternatives, resource identification, significance 
determinations, impact evaluation, and mitigation measures; and 3) documentation of all 
consultation efforts to support CEQA findings for the administrative record. 

Under AB 52, if a lead agency determines that a project may cause a substantial adverse 
change to a TCR, the lead agency must consider measures to mitigate that impact. PRC 
Section 21074 provides a definition of a TCR. In brief, in order to be considered a TCR, a 
resource must be either: 1) listed, or determined to be eligible for listing, on the national, State, 
or local register of historic resources, or 2) a resource that the lead agency chooses, in its 
discretion supported by substantial evidence, to treat as a TCR. In the latter instance, the lead 
agency must determine that the resource meets the criteria for listing in the State register of 
historic resources or City Designated Cultural Resource. In applying those criteria, a lead 
agency shall consider the value of the resource to the tribe. 

As specified in AB 52, lead agencies must provide notice to tribes that are traditionally and 
culturally affiliated with the geographic area of a proposed project if the tribe has submitted a 
written request to be notified. The tribe must respond to the lead agency within 30 days of 
receipt of the notification if it wishes to engage in consultation on the project, and the lead 
agency must begin the consultation process within 30 days of receiving the request for 
consultation.  

In compliance with AB 52, the City provided notice to tribes soliciting requests for consultation 
on February 12, 2020. The Gabrieleno Band of Mission Indians – Kizh Nation requested 
consultation on the Project as the Project Site is located within the ancestral tribal territory of 
this tribe. Following a phone consultation, subsequent email communications, and research and 
review of all materials found and provided, the consultation period was concluded on December 
29, 2020. 
 

The City, as the lead agency, has determined that there is no substantial evidence in the record 
that would indicate that the Project would have a significant impact on any tribal resources; 
accordingly, no additional mitigation measures are necessary. 

Nonetheless, due to possibility of inadvertent discovery, the Project will comply with all 
applicable regulations governing tribal resources:  

• California PRC Section 21084.3 states that public agencies shall, when feasible, avoid 
damaging effects to any tribal cultural resource. 

• Health and Safety Code Section 7050.5 and PRC Section 5097.9 also address treatment of 
human remains in the event of accidental discovery. 
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These will ensure that if any tribal cultural resources are found during construction of the 
Project, they will be handled in compliance with state law and any and all applicable regulations. 
As the Project would be required to comply with these regulatory requirements, impacts would 
be less than significant. 

In addition, applicable best practices to ensure that if tribal resources are inadvertently 
discovered, they are assessed and addressed properly include: 

1. Inadvertent discovery of tribal cultural resources: In the event that objects or artifacts that 
may be tribal cultural resources are encountered during the course of any ground disturbance 
activities (excavating, digging, trenching, plowing, drilling, tunneling, quarrying, grading, leveling, 
removing peat, clearing, driving posts, augering, backfilling, blasting, stripping topsoil or a 
similar activity), all such activities shall temporarily cease on the project site until the potential 
tribal cultural resources are properly assessed and addressed pursuant to the process set forth 
below:  

• Upon a discovery of a potential tribal cultural resource, the Applicant shall immediately 
stop all ground disturbance activities and contact the following: (1) all California Native 
American tribes that have informed the City they are traditionally and culturally affiliated 
with the geographic area of the proposed project; (2) and the Department of City 
Planning at (213) 978-1319.  

• If the City determines, pursuant to PRC Section 21074 (a)(2), that the object or artifact 
appears to be tribal cultural resource, the City shall provide any effected tribe a 
reasonable period of time, not less than 30 days, to conduct a site visit and make 
recommendations to the Applicant and the City regarding the monitoring of future ground 
disturbance activities, as well as the treatment and disposition of any discovered tribal 
cultural resources.  

• The Applicant shall implement the tribe’s recommendations if a qualified archaeologist 
and by a culturally affiliated tribal monitor, both retained by the City and paid for by the 
Applicant, reasonably concludes that the tribe’s recommendations are reasonable and 
feasible.  

• The Applicant shall submit a tribal cultural resource monitoring plan to the City that 
includes all recommendations from the City and any effected tribes that have been 
reviewed and determined by the qualified archaeologist and by a culturally affiliated tribal 
monitor to be reasonable and feasible. The Applicant shall not be allowed to 
recommence ground disturbance activities until this plan is approved by the City.  

• If the Applicant does not accept a particular recommendation determined to be 
reasonable and feasible by the qualified archaeologist or by a culturally affiliated tribal 
monitor, the Applicant may request mediation by a mediator agreed to by the Applicant 
and the City who has the requisite professional qualifications and experience to mediate 
such a dispute. The Applicant shall pay any costs associated with the mediation.  
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• The Applicant may recommence ground disturbance activities outside of a specified 
radius of the discovery site, so long as this radius has been reviewed by the qualified 
archaeologist and by a culturally affiliated tribal monitor and determined to be 
reasonable and appropriate.  

• Copies of any subsequent prehistoric archaeological study, tribal cultural resources 
study or report, detailing the nature of any significant tribal cultural resources, remedial 
actions taken, and disposition of any significant tribal cultural resources shall be 
submitted to the South Central Coastal Information Center (SCCIC) at California State 
University, Fullerton.  

2. Inadvertent discovery of Human Remains: In the event that human skeletal remains are 
encountered at the Project Site during construction or the course of any ground disturbance 
activities, all such activities shall halt immediately, pursuant to State Health and Safety Code 
Section 7050.5 which requires that no further ground disturbance shall occur until the County 
Coroner has made the necessary findings as to the origin and disposition pursuant to California 
Public Resources Code Section 5097.98. In the event human skeletal remains are discovered 
during construction or during any ground disturbance actives, the following procedures shall be 
followed:  

• Stop immediately and contact the County Coroner: 

1104 N. Mission Road 
Los Angeles, CA 90033 
(323) 343-0512 (8 a.m. to 5 p.m. Monday through Friday), or 
(323) 343-0714 (after hours, Saturday, Sunday, and holidays)  

• If the remains are determined to be of Native American descent, the Coroner has 24 
hours to notify the NAHC.  

• The NAHC will immediately notify the person it believes to be the most likely descendant 
(MLD) of the deceased Native American.  

• The MLD has 48 hours to make recommendations to the owner, or representative, for 
the treatment or disposition, with proper dignity, of the human remains and grave goods.  

• If the Applicant does not accept the MLD’s recommendations, the owner or the MLD 
may request mediation by the NAHC.  

In accordance with these regulations and best practices, all activities would be conducted in 
accordance with regulatory requirements. Accordingly, impacts would be less than significant.  
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XIX. UTILITIES AND SERVICE SYSTEMS

Potentially 
Significant 

Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
Would the project: 

a. Require or result in the relocation or construction of new or
expanded water, wastewater treatment or storm water drainage,
electric power, natural gas, or telecommunications facilities, the
construction or relocation of which could cause significant
environmental effects?

b. Have sufficient water supplies available to serve the project and
reasonably foreseeable future development during normal, dry
and multiple dry years?

c. Result in a determination by the wastewater treatment provider
which serves or may serve the project that it has adequate
capacity to serve the project’s projected demand in addition to
the provider’s existing commitments?

d. Generate solid waste in excess of State or local standards, or in
excess of the capacity of local infrastructure, or otherwise impair
the attainment of solid waste reduction goals?

e. Comply with federal, state, and local management and reduction
statutes and regulations related to solid waste?

This section is based on the following items, included as Appendix L of this ND: 

L-1 Wastewater Response, Los Angeles Bureau of Sanitation, May 11, 2020. 

L-2 Water Response, Los Angeles Department of Water and Power, May 29, 2020. 

a) Would the project require or result in the relocation or construction of new or
expanded water, or wastewater treatment or storm water drainage, electric power,
natural gas, or telecommunications facilities, the construction or relocation of
which could cause significant environmental effects?

Less Than Significant Impact. 

A significant impact may occur if a project would increase water consumption or wastewater 
generation to such a degree that the capacity of facilities currently serving the Project Site would 
be exceeded. 

Wastewater 

The City of Los Angeles Department of Public Works Bureau of Sanitation (LABS) provides 
sewer conveyance infrastructure and wastewater treatment services to the City. The primary 
responsibility of the LABS is to collect, clean and recycle solid and liquid waste generated by 
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residential, commercial, and industrial users. LABS manages and administers three primary 
programs: 1) wastewater collection, conveyance, treatment, and disposal; 2) solid waste 
resources collection, recycling, and disposal; and 3) watershed protection. The solid waste 
resources and watershed protection functions are addressed below. To comply with the State 
Waste Discharge Requirements, a Sewer System Management Plan (SSMP) is prepared for 
each of the City’s sanitary sewer systems to control and mitigate all sanitary sewer overflows. 
The City’s wastewater service area consists of two distinct drainage basin areas: the Hyperion 
Service Area (HSA) and the Terminal Island Service Area (TISA). The HSA covers 
approximately 515 square miles and serves the majority of Los Angeles. The TISA is 
approximately 18 square miles and serves the Los Angeles Harbor area. 

The Project Site is located within the service area of the Hyperion Treatment Plant (HTP), which 
has been designed to treat 450 million gallons per day (mgd) to full secondary treatment. Full 
secondary treatment prevents virtually all particles suspended in effluent from being discharged 
into the Pacific Ocean and is consistent with the LARWQCB discharge policies for the Santa 
Monica Bay. The HTP currently treats an average daily flow of approximately 275 millions of 
gallons per day (mgd).263 Thus, there is approximately 175 mgd available capacity. 

Full secondary treatment prevents virtually all particles suspended in effluent from being 
discharged into the Pacific Ocean and is consistent with the LAWQCB’s discharge policies. The 
HTP is a public facility and is subject to the state’s wastewater treatment requirements. The 
Project’s wastewater discharge would be typical and would not require any on-site treatment 
before flowing to the sewer. 

As shown on Table 4.19-1, Project Estimated Wastewater Generation, it is estimated the 
Project will generate a total of approximately 7,736 gallons per day (gpd) (or 0.008 mgd) of 
wastewater. This is conservative and does not take credit for the removal of existing uses. This 
total does not take any credit for the potential sustainable and water conservation features of 
the Project. 

Table 4.19-1 
Project Estimated Wastewater Generation 

Land Use Size Wastewater Generation Rates Total (gpd) 
Operating Room 4 rooms 360 gallons / room 1,440 
Recovery Rooms 17 Beds  70 gallons / bed 1,190 
Lobby 2,587 sf 250 gallons / 1,000 sf 647 
Medical Offices 9,205 sf 250 gallons / 1,000 sf 2,301 
Lab 1,315 sf 120 gallons / 1,000 sf 158 
Retail / Pharmacy 673 sf 250 gallons / 1,000 sf 170 
Dining 61 seats 30 gallons / seat 1,830 

Total Increase  7,736 

                                                             
263  Hyperion Water Reclamation Plant, accessed on August 24, 2020 at  
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Table 4.19-1 
Project Estimated Wastewater Generation 

Land Use Size Wastewater Generation Rates Total (gpd) 
Note: sf = square feet; cf = cubic feet; gpd = gallons per day 
Wastewater Response, Los Angeles Bureau of Sanitation, May 11, 2020 
Table: CAJA Environmental Services, July 2020. 

The Project’s wastewater generation increase of 0.008 mgd would be served within the 
remaining capacity currently available at HTP (175 mgd). If a deficiency or service problem is 
discovered during the permitting process that prevents the Project from an adequate level of 
service, the Project Applicant shall fund the required upgrades to adequately serve the Project. 
This will ensure that the Project’s impacts to the wastewater conveyance system would be less 
than significant. 

As HTP complies with the state’s wastewater treatment requirements and the Project’s 
wastewater generation is well within the existing capacity, the Project will not exceed the 
wastewater treatment requirements of LAWQCB. Therefore, impacts would be less than 
significant.  

The Project Site will be served by LABS, which provides municipal wastewater services to the 
City. As part of the permitting process, the City would confirm and ensure that there is sufficient 
capacity in the local and trunk lines to accommodate the Project’s wastewater flows. The 
standard procedure is that further detailed gauging and evaluation will be needed as part of the 
permit process to identify a specific sewer connection point. If the public sewer has insufficient 
capacity, then the Applicant shall be required to build sewer lines to a point in the sewer system 
with sufficient capacity. A final approval for sewer capacity and connection permit will be made 
at that time.  

Therefore, the Project would not require or result in the relocation or construction of new or 
expanded wastewater treatment facilities, the construction or relocation of which could cause 
significant environmental effects. Impacts would be less than significant. 

Water  

The Los Angeles Department of Water and Power (LADWP) owns and operates the Los 
Angeles Aqueduct Filtration Plant (LAAFP) located in the Sylmar community of the City. The 
LAAFP treats City water prior to distribution throughout LADWP’s Central Water Service Area. 
The designated treatment capacity of the LAAFP is 600 mgd, with an average plant flow of 550 
mgd during the summer months and 450 mgd in the non-summer months.264 Thus, the facility 
has between approximately 50 to 150 mgd of remaining capacity depending on the season.  

The proposed development land uses will comply with applicable regulatory requirements of 
OSHPD and the City, including Water-Efficiency Requirements Ordinance No. 180,822, 

                                                             
264  2015 Urban Water Management Plan, Los Angeles. 
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California Plumbing Code, California Green Building Code (CALGreen), Los Angeles Plumbing 
Code, and Los Angeles Green Building Code. 

As shown on Table 4.19-2, Project Estimated Water Demand, it is estimated the Project will 
demand a total of approximately 7,736 gpd (or 0.008 mgd) of water. This is conservative and 
does not take credit for the removal of existing uses. This total does not take any credit for the 
potential sustainable and water conservation features of the Project. 

Table 4.19-2 
Project Estimated Water Demand 

Land Use Size Water Demand Rates Total (gpd) 
Operating Room 4 rooms 360 gallons / room 1,440 
Recovery Rooms 17 Beds  70 gallons / bed 1,190 
Lobby 2,587 sf 250 gallons / 1,000 sf 647 
Medical Offices 9,205 sf 250 gallons / 1,000 sf 2,301 
Lab 1,315 sf 120 gallons / 1,000 sf 158 
Retail / Pharmacy 673 sf 250 gallons / 1,000 sf 170 
Dining 61 seats 30 gallons / seat 1,830 

Total Increase  7,736 
Note: sf = square feet; cf = cubic feet; gpd = gallons per day 
Wastewater generation is assumed to equal water consumption. 
Wastewater Response, Los Angeles Bureau of Sanitation, May 11, 2020 
Table: CAJA Environmental Services, July 2020. 

 

The Project’s water consumption increase of 0.008 mgd would be served within the remaining 
capacity currently available at LAAFP during the summer (50 mgd) and non-summer months 
(150 mgd), respectively. If a deficiency or service problem is discovered during the permitting 
process that prevents the Project from an adequate level of service, the Applicant shall fund the 
required upgrades to adequately serve the Project. This will ensure that the Project’s impacts to 
the water conveyance system would be less than significant. 

While domestic water demand is typically the main contributor to water consumption, fire flow 
demands have a much greater instantaneous impact on infrastructure, and therefore are the 
primary means for analyzing infrastructure capacity. Fire flow to the Project would be required to 
meet the City’s fire flow requirements. Section 57.507.3.1 of the LAMC establishes fire flow 
standards for specified land uses, including Low Density Residential, High Density Residential 
and Commercial Neighborhood, Industrial and Commercial, and High Density Industrial and 
Commercial or Industrial.  

Based on fire flow standards set forth in Section 57.507.3.1 of the LAMC, the Project falls within 
the Industrial and Commercial category, which has a required fire flow of 6,000 to 9,000 gallons 
per minute from four to six adjacent fire hydrants flowing simultaneously with a residual 
pressure of 20 pounds per square inch (psi). In accordance with the fire flow standards set forth 
in the LAMC, the Applicant would coordinate with the City to ensure that adequate water 
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infrastructure is available to meet the required fire flows. Should the City determine that 
additional water connections and water infrastructure capacity is needed to meet the required 
fire flows, the Applicant would implement such improvements in consultation with the City. 
Additionally, as required by the LAMC, hydrants would be spaced per the hydrant spacing 
requirements set forth in Section 57.507.3.2 of the LAMC to provide adequate coverage of the 
building exterior and to deliver a minimum pressure of 20 pounds per square inch at full flow. 
Therefore, the Project would not result in the construction of new water facilities or expansion of 
existing facilities. 

Therefore, the Project would not require or result in the relocation or construction of new or 
expanded water facilities, the construction or relocation of which could cause significant 
environmental effects. Impacts would be less than significant. 

Stormwater Drainage 

The Project Site is primarily covered with a building and parking lot (hardscape). The Project will 
similarly occupy the entire Project Site with a new building, as well as paving and landscaping. 
Runoff currently flows toward the existing storm drain system, and the Project will not 
substantially alter the amount of runoff. Therefore, stormwater flows from the Project Site would 
not increase with implementation of the Project. Thus, the existing public stormwater system 
would have sufficient capacity to accommodate the Project and the Project would not require or 
result in the relocation or construction of new stormwater drainage facilities, or expansion of 
existing facilities, the construction of which could cause significant environmental effects. 
Impacts would be less than significant. 

Electric Power 

As discussed in the Energy section, above, electrical service will be provided in accordance with 
the LADWP’s Rules Governing Water and Electric Service. Therefore, it is anticipated that 
LADWP’s existing and planned electricity capacity and electricity supplies would be sufficient to 
support the Project’s electricity demand. Accordingly, operation of the Project would not result in 
an increase in demand for electricity that exceeds available supply or distribution infrastructure 
capabilities that could result in the relocation or construction of new or expanded electric power 
facilities, the construction of which would cause significant environmental effects. Impacts would 
be less than significant. 

Natural Gas 

As discussed in the Energy section, above, there is sufficient natural gas supplies to serve the 
Project’s natural gas demand. Accordingly, operation of the Project would not result in an 
increase in demand for natural gas that exceeds available supply or distribution infrastructure 
capabilities that could result in the relocation or construction of new or expanded natural gas 
facilities, the construction of which would cause significant environmental effects. Impacts would 
be less than significant. 
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Telecommunications 

The Project would require construction of new on-site telecommunications infrastructure to 
serve the new building and potential upgrades and/or relocation of existing telecommunications 
infrastructure. Construction impacts associated with the installation of telecommunications 
infrastructure would primarily involve trenching in order to place the lines below surface. When 
considering impacts resulting from the installation of any required telecommunications 
infrastructure, all impacts are of a relatively short duration and would cease to occur when 
installation is complete. Installation of new telecommunications infrastructure would be limited to 
on-site telecommunications distribution and minor off-site work associated with connections to 
the public system. All on-site work would be within overall Project construction, which has been 
analyzed herein. No upgrades to off-site telecommunications systems are anticipated. Any work 
that may affect services to the existing telecommunications lines would be coordinated with 
service providers.  

Therefore, the Project would not require or result in the relocation or construction of new or 
expanded telecommunications facilities, the construction or relocation of which could cause 
significant environmental effects. Impacts would be less than significant. 

b) Would the project have significant water supplies available to serve the project 
and reasonably foreseeable future development during normal, dry and multiple 
dry years? 

Less Than Significant Impact.  

The 2015 Urban Water Management Plan (UWMP) was adopted in June 2016 and projects a 
demand of 611,800 AFY in 2020 and 644,700,000 AFY in 2025.265 The UWMP forecasts water 
demand by estimating baseline water consumption by use (single family, multifamily, 
commercial/government, industrial), then adjusting for projected changes in socioeconomic 
variables (including personal income, family size, conservation effects) and projected growth of 
different uses based on SCAG 2012 RTP/SCS (the 2016 RTP/SCS was completed after the 
2015 UWMP).266 The 2012 RTP/SCS models local and regional population, housing supply and 
jobs using a model accounting for job availability by wage and sector and demographic trends 
(including household size, birth and death rates, migration patterns and life expectancy).267 
Neither the Urban Water Management Plan forecasts, nor the 2012 RTP/SCS include parcel-
level zoning and land use designation as an input.  

As shown on Table 4.19-2, Project Estimated Water Demand, it is estimated the Project will 
demand a total of approximately 7,736 gpd (or 0.008 mgd) of water. This equates to 8.66 acre-
feet of water per year.268 The Project is consistent with SCAG’s RTP data for employee growth 
and does not include residents or housing. LADWP’s UWMP is forecasted to meet all projected 
                                                             
265  2015 Urban Water Management Plan, Los Angeles, pg. ES-23. 
266  2015 Urban Water Management Plan, Los Angeles, pgs. 1-12.  
267  SCAG, 2008 Regional Transportation Plan Growth Forecast Report, pgs 2-10. 
268  One acre-foot is equal to 325,851. 
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water demands in the City for normal, single dry, and multiple dry years through 2040. The 
Project does not materially alter socioeconomic variables or projected growth by use. Any 
shortfall in LADWP controlled supplies (groundwater, recycled, conservation, LA aqueduct) is 
offset with MWD purchases to rise to the level of demand.269 

Additionally, the Applicant would be required to consult with LADWP to determine Project-
specific water supply service needs and all water conservation measures that shall be 
incorporated into the Project. As such, the Project would not require new or additional water 
supply or entitlements. Impacts would be less than significant.. 

c) Would the project result in a determination by the wastewater treatment provider 
which serves or may serve the project that it has adequate capacity to serve the 
project’s projected demand in addition to the provider’s existing commitments? 

Less Than Significant Impact.  

A significant impact may occur if a project would increase wastewater generation to such a 
degree that the capacity of facilities currently serving the Project Site would be exceeded. The 
Project’s wastewater generation increase of 0.008 mgd would be sufficiently accommodated as 
part of the remaining 175 mgd of treatment capacity currently available at HTP. Therefore, 
impacts to wastewater treatment would be less than significant. 

d) Generate solid waste in excess of State or local standards, or in excess of the 
capacity of local infrastructure, or otherwise impair the attainment of solid waste 
reduction goals? 

Less Than Significant Impact.  

County landfills are categorized as either Class III or unclassified landfills. Non-hazardous 
municipal solid waste is disposed of in Class III landfills, while inert waste such as construction 
waste, yard trimmings, and earth-like waste are disposed of in unclassified landfills.270 Ten 
Class III landfills and one unclassified landfill with solid waste facility permits are currently 
operating within the County.271 

Based on the information provided in the 2019 Countywide Integrated Waste Management Plan 
Annual Report, the remaining disposal capacity for the County’s Class III landfills is estimated at 
approximately 148.40 million tons.272 In 2019, approximately 5.228 million tons of solid waste 

                                                             
269  2015 Urban Water Management Plan, Los Angeles. 
270  Inert waste is waste which is neither chemically or biologically reactive and will not decompose. Examples of this are sand and 

concrete. 
271  County of Los Angeles, Department of Public Works; Los Angeles County Integrated Waste Management Plan 2018 Annual 

Report, December 2019: https://dpw.lacounty.gov/epd/swims/, accessed March 25, 2020. 
272  County of Los Angeles, Department of Public Works; Los Angeles County Integrated Waste Management Plan 2019 Annual 

Report, September 2020, Appendix E-2 Table 4: https://dpw.lacounty.gov/epd/swims/News/swims-more-links.aspx?id=4#, 
accessed January 27, 2021. 
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were disposed of at the County’s Class III landfills, 0.207 million tons of inert waste at the 
County’s inert273 landfill (Azusa), and 0.337 million tons at transformation facilities.274  

Of the remaining Class III landfill capacity in the County, approximately 76.08 million tons are 
available to the City.275 As is the case with solid waste haulers, landfills operate in a free-
enterprise system. Their operating funds and profits are obtained by collecting disposal fees 
from the haulers on a per ton basis. Landfill capacity is regulated primarily through the amount 
of solid waste that each particular facility is permitted to collect on a daily basis relative to its 
capacity.  

The 2019 Annual Report indicates that the countywide cumulative need for Class III landfill 
disposal capacity, approximately 154.3 million tons in 2032, will exceed the 2019 remaining 
permitted Class III landfill capacity of 148.4 million tons. Wasteshed boundaries, geographic 
barriers, weather, and natural disasters could place further constraints on accessibility of Class 
III landfill capacity. Therefore, the Annual Report evaluated seven scenarios to increase 
capacity and determined that the County would be able to meet the disposal needs of all 
jurisdictions through the 15-year planning period with six of the seven scenarios. The Annual 
Report also concluded that in order to maintain adequate disposal capacity, individual 
jurisdictions must continue to pursue strategies to maximize waste reduction and recycling, 
expand existing landfills, promote and develop alternative technologies, expand transfer and 
processing infrastructure, and use out of county disposal, including waste by rail. 

The County’s unclassified landfill generally does not currently face capacity issues. The 
remaining disposal capacity for Azusa Land Reclamation is estimated at approximately 58.84 
million tons. In 2019, approximately 0.266 million tons of inert waste (e.g., soil, concrete, 
asphalt, and other construction and demolition debris) were disposed of at this unclassified 
landfill. Given the remaining permitted capacity, this capacity would be exhausted in 26 years.276 
Thus, the unclassified landfill serving the County has adequate long-term capacity. 

While the City’s Bureau of Sanitation (BOS) generally provides waste collection services to 
single-family and some small multi-family developments, private haulers permitted by the City 
provide waste collection services for most multi-family residential and commercial developments 

                                                             
273  A inert debris includes, but is not limited to, concrete (including fiberglass or steel reinforcing bar embedded in the concrete), 

fully cured asphalt, crushed glass, fiberglass, asphalt or fiberglass roofing shingles, brick, slag, ceramics, plaster, and clay 
products. 

274  County of Los Angeles, Department of Public Works; Los Angeles County Integrated Waste Management Plan 2019 Annual 
Report, September 2020, Appendix E-2 Table 4: https://dpw.lacounty.gov/epd/swims/News/swims-more-links.aspx?id=4#, 
accessed January 27, 2021. 

275  Total excludes Class III landfills not open to the City of Los Angeles for disposal (i.e., Scholl Canyon, Whittier, Burbank, Pebbly 
Beach, and San Clemente). In addition, total excludes the Calabasas Landfill, as its wasteshed does not include the Project 
Site. The Chiquita Canyon Landfill Expansion permits the facility to operate until it reaches 60 million tons, or after 30 years, 
whichever comes first. However, since the current volume of the facility’s wasteshed is unknown, the volume of waste that it 
would take to reach 60 million tons cannot be determined. As such, for a conservative analysis, the Chiquita Canyon Landfill 
Expansion is excluded from the total. 

276  County of Los Angeles, Department of Public Works; Los Angeles County Integrated Waste Management Plan 2019 Annual 
Report, September 2020, Appendix E-2 Table 4: https://dpw.lacounty.gov/epd/swims/News/swims-more-links.aspx?id=4#, 
accessed January 27, 2021. 
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within the City. Solid waste transported by both public and private haulers is either recycled, 
reused, or transformed at a waste-to-energy facility, or disposed of at a landfill.  

In 2018, the City disposed of approximately 3.3 million tons of solid waste at the County’s Class 
III landfills, approximately 1,968 tons at transformation facilities, and 214 million tons at the inert 
landfill.277 The 3.3 million tons of solid waste accounts for approximately 4.3 percent of the total 
remaining capacity (76.08 million tons) for the County’s Class III landfills open to the City.278  

Construction  

Construction of the Project will generate minimal amounts of construction and demolition debris 
that would need to be disposed of at area landfills. Construction and demolition debris includes 
concrete, asphalt, wood, drywall, metals, and other miscellaneous and composite materials. 
California Assembly Bill (AB) 939, also known as the Integrated Waste Management Act, 
requires each city and county in the state to divert 50 percent of its solid waste from landfill 
disposal through source reduction, recycling, and composting. As such, much of this material 
would be recycled and salvaged. Materials not recycled would be disposed of at local landfills. 

See Table 4.19-3, for the Project Demolition and Construction Waste Generation. Demolition 
will remove approximately 20,945 square feet of the existing buildings and 10,937 square feet of 
asphalt. Demolition would produce demolition waste and recycling opportunities of raw 
materials. Construction of the approximately 48,028 square feet of new floor area would 
generate approximately 92 tons of construction waste. Pursuant to the requirements of SB 
1374, the Project would implement a construction waste management plan to recycle and/or 
salvage a minimum of 75 percent of non-hazardous demolition and construction debris. 
Materials that could be recycled or salvaged include asphalt, glass, and concrete. Assuming a 
75 percent recycling rate, construction would be 580 tons. 

In compliance with the LAMC, the General Contractor shall utilize solid waste haulers, 
contractors, and recyclers who have obtained an Assembly Bill 939 Compliance Permit from the 
City of Los Angeles Bureau of Sanitation. 

Table 4.19-3 
Project Demolition and Construction Waste Generation 

Building Size Rate Total (tons) 
Demolition Waste 

Residential  0 155 pounds / sf 0 
Non-residential  20,945 sf 173 pounds / sf 1,812 

Asphalt  10,937 sf 75 pounds / sf 410 
Construction Waste 

Residential  0 4.38 pounds / sf 0 

                                                             
277  These numbers represent waste disposal, not generation, and thus do not reflect the amount of solid waste that was diverted via 

source reduction and recycling programs within the City. 
278  3.3 million tons ÷ 76.08 million tons x 100% = 4.3%. 
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Table 4.19-3 
Project Demolition and Construction Waste Generation 

Building Size Rate Total (tons) 
Non-residential  48,027 sf 3.89 pounds / sf 94 

Total  2,315 
Total after 75% recycling 580 

Over the entire total schedule of construction. 
sf = square feet, 1 ton = 2,000 lbs 
Based on 173 pounds of nonresidential demolition per square foot. (Source: U.S. Environmental 
Protection Agency Report No. EPA530-98-010. Characterization of Building Related Construction and 
Demolition Debris in the United States, June 1998, Table A-3 and Table A-4, pages A-2 to A-3: 
https://www.epa.gov/smm/characterization-building-related-construction-and-demolition-debris-united-
states) 
U.S. EPA Report No EPA530-98-010, Characterization of Building Related Construction and Demolition 
Debris in the United States, June 1998. Applied generation rates are averages of empirical waste 
assessments of residential demolition, non-residential demolition, residential construction, and 
nonresidential construction waste streams in the United States. 
Using conservative amount. Based on 3.89 pounds of nonresidential construction and 4.38 lbs for 
residential construction per square foot. (Source: U.S. Environmental Protection Agency Report No. 
EPA530-98-010. Characterization of Building Related Construction and Demolition Debris in the United 
States, June 1998, Tables A-1 and A-2, page A-1: 
https://www.epa.gov/smm/characterization-building-related-construction-and-demolition-debris-united-
states) 
1 cubic foot of asphalt weighs 150 pounds. The asphalt at the site is assumed to be 6 inches thick. 
Table: CAJA Environmental Services, February 2021. 

 

This amount of construction and debris waste would represent approximately 0.001 percent of 
the Azusa Land Reclamation Landfill’s existing remaining disposal capacity of 58.84 million 
tons. Thus, the total amount of construction and demolition waste generated by the Project 
would represent a fraction of the remaining capacity at the unclassified landfill serving the 
County. Since the County’s unclassified landfill generally does not face capacity shortages, and 
the County’s unclassified landfill would be able to accommodate Project-generated waste, 
construction of the Project would not result in the need for an additional disposal facility to 
adequately handle Project-generated construction-related waste. Therefore, the Project’s 
construction would not generate solid waste in excess of State or local standards, or in excess 
of the capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction 
goals, and impacts would be less than significant. 

Operation  

As shown on Table 4.19-4, Project Estimated Solid Waste Generation, it is estimated the 
Project will generate a total of approximately 50 tons per year of solid waste.  

Table 4.19-4 
Project Estimated Solid Waste Generation 
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Land Use Size Solid Waste Generation Rates Total (tons) 
Hospital 17 beds 2.92 tons / bed 50 

Total Increase  50 
Note: 1 ton = 2,000 pounds. 
Non-residential solid waste factor: 
https://www2.calrecycle.ca.gov/WasteCharacterization/General/Rates 
Table: CAJA Environmental Services, July 2020. 

 

In compliance with the LAMC, the Project shall provide readily accessible areas that serve the 
entire building and are identified for the depositing, storage, and collection of nonhazardous 
materials for recycling, including (at a minimum) paper, corrugated cardboard, glass, plastics, 
and metals.  

In compliance with AB 341, recycling bins shall be provided at appropriate locations to promote 
recycling of paper, metal, glass and other recyclable material. These bins shall be emptied and 
recycled accordingly as a part of the Project’s regular solid waste disposal program. The Project 
Applicant shall only contract for waste disposal services with a company that recycles solid 
waste in compliance with AB 341. 

The increase in solid waste disposal would represent an approximate 0.002 percent increase in 
the City’s annual solid waste disposal quantity, based on the 2018 disposal of approximately 3.3 
million tons.  

The increase in solid waste disposal would represent approximately 0.0006 percent of the 
estimated remaining Class III landfill capacity of 78.08 million tons available to the City. 
Therefore, the Project’s operation would not generate solid waste in excess of State or local 
standards, or in excess of the capacity of local infrastructure, or otherwise impair the attainment 
of solid waste reduction goals, and impacts would be less than significant. 

e) Would the project comply with federal, state, and local management and reduction 
statutes and regulations related to solid waste? 

Less Than Significant Impact.  

A significant impact may occur if a project would generate solid waste that was not disposed of 
in accordance with applicable regulations. Solid waste generated on-site by the Project will be 
disposed of in compliance with all applicable federal, state, and local regulations, related to solid 
waste, such as AB 939, which established an integrated waste management hierarchy 
consisting of (in order of priority): (1) source reduction; (2) recycling and composting; and (3) 
environmentally safe transformation and land disposal.  

In addition, AB 1327 provided for the development of the California Solid Waste Reuse and 
Recycling Access Act of 1991, which requires the adoption of an ordinance by any local agency 
governing the provision of adequate areas for the collection and loading of recyclable materials 
in development projects. 
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Furthermore, AB 341, which became effective on July 1, 2012, requires businesses and public 
entities that generate 4 cubic yards or more of waste per week and multi-family dwellings with 
five or more units, to recycle. The purpose of AB 341 is to reduce greenhouse gas emissions by 
diverting commercial solid waste from landfills and expand opportunities for recycling in 
California. 

AB 1826 requires businesses to recycle their organic waste. Beginning January 1, 2017, 
businesses that generate 4 cubic yards of organic waste per week were required to arrange for 
organic waste recycling services.  

The amount of project-related waste disposed of at area landfills would be reduced through 
recycling and waste diversion programs implemented by the City, in compliance with the City’s 
Solid Waste Integrated Resources Plan, which is the long-range solid waste management policy 
plan for the City through 2025, and the Source Reduction and Recycling Element, which is the 
strategic action policy plan for diverting solid waste from landfills.  

The existing hospital generates medical/bio-hazardous waste as part of its daily operations. All 
medical waste generated will be managed in accordance with a Medical Waste Management 
Plan in compliance with the California Department of Public Health Medical Waste Management 
Act standards (California Health and Safety Code Section 117600-118360).279 Medical waste is 
transported offsite by a licensed transporter. The Project would continue this practice. 

The Project would comply with applicable regulatory measures, including the provisions of City 
Ordinance No. 171,687 regarding recycling for all new construction and other recycling 
measures; implementation of a demolition and construction debris recycling plan, with the 
explicit intent of requiring recycling during all phases of site preparation and building 
construction; and the provision of permanent, clearly marked, durable, source-sorted bins to 
facilitate the separation and deposit of recyclable materials. The Project would also comply with 
AB 939, AB 1327, AB 341, AB 1826, and City waste diversion goals. Waste generated by the 
Project would not alter the projected timeline for landfills within the region to reach capacity. The 
Project would comply with federal, state, and local regulations. Therefore, impacts would be less 
than significant.  

 

  

                                                             
279 California Department of Public Health: 

https://www.cdph.ca.gov/Programs/CEH/DRSEM/Pages/EMB/MedicalWaste/MedicalWaste.aspx 
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XX. WILDFIRE 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
If located in or near state responsibility areas or lands classified as very high fire hazard severity zones, would the project: 

a. Substantially impair an adopted emergency response plan or 
emergency evacuation plan? 

    

b. Due to slope, prevailing winds, or other factors, exacerbate 
wildfire risks, and thereby expose project occupants to, pollutant 
concentrations from a wildfire or the uncontrolled spread of a 
wildfire? 

    

c. Require the installation or maintenance of associate 
infrastructure (such as roads, fuel breaks, emergency water 
sources, power lines, or other utilities) that may exacerbate fire 
risk or that may result in temporary or ongoing impacts to the 
environment? 

    

d. Expose people or structures to significant risks, including 
downslope or downstream flooding or landslides, as a result of 
runoff, post-fire slope instability, or drainage changes? 

    

 
a)  Would the project substantially impair an adopted emergency response plan or 

emergency evacuation plan? 

No Impact.  

The Project plans would be reviewed for compliance with OSHPD, the Los Angeles Fire Code, 
California Fire Code, City of Los Angeles Building Code, and National Fire Protection 
Association standards regarding emergency access, thereby ensuring that the Project would not 
create any undue fire hazard.  

The City’s Emergency Management Department maintains a list of emergency plan annexes for 
specific emergencies (such as adverse weather, brush fire, civil disturbance). The annexes 
define the emergency and determine appropriate organizational response and assignment of 
agency responsibilities.280 There are no emergency response plans or emergency evacuation 
plans that are applicable to the Project Site or would be impaired by the Project. 

Emergency access to the Project Site and surrounding uses would be maintained at all times, 
as it is under current conditions. Furthermore, the Project’s driveway and internal circulation 
would be designed to incorporate all applicable OSHPD, City Building Code, and Fire Code 
requirements regarding site access, including providing adequate emergency vehicle access. 
Therefore, the Project would not substantially impair an adopted emergency response plan or 
emergency evacuation plan, and no impact would occur. 

                                                             
280 Los Angeles Emergency Management Department, Emergency Plans and Annexes, . 
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b)  Would the project, due to slope, prevailing winds, and other factors, exacerbate 
wildfire risks, and thereby expose project occupants to, pollutant concentrations 
from a wildfire or the uncontrolled spread of a wildfire? 

No Impact.  

The LAFD currently serves the Project Site. The Site has a flat topography.281 No slope, 
prevailing wind, or other factors would exacerbate wildfire risks. The Project Site is not located 
in a Very High Fire Hazard Severity Zone282 or in the wildlands fire hazard Mountain Fire 
District.283 The Project Site is not on the direct edge of a rural or wildland area. Therefore, the 
Project would not exacerbate wildfire risk due to slope, prevailing winds, and other factors, and 
thereby expose Project occupants to, pollutant concentrations from a wildfire or the uncontrolled 
spread of a wildfire. Therefore, no impact would occur.  

c)  Would the project require the installation or maintenance of associated 
infrastructure (such as roads, fuel breaks, emergency water sources, power lines 
or other utilities) that may exacerbate fire risk or that may result in temporary or 
ongoing impacts to the environment? 

No Impact.  

Any required hydrants, water lines, and water tanks would be installed per OSHPD and Fire 
Code requirements. In addition, the plans would be reviewed for compliance with applicable 
OSHPD, City Fire Code, California Fire Code, City of Los Angeles Building Code, and National 
Fire Protection Association standards. No unique infrastructure would be required for the Project 
related to wildland fire risk. Overall, the Project would not require the maintenance or installation 
of associated infrastructure that may exacerbate fire risks or that may result in impacts to the 
environment. Therefore, no impact would occur. 

d)  Would the project expose people or structures to significant risks, including 
downslope or downstream flooding or landslides, as a result of runoff, post-fire 
slope instability, or drainage changes? 

No Impact.  

The Site has a flat topography.284 Landscaping and building features would ensure that runoff 
complies with LID requirements. As discussed in the Hydrology and Water Quality section, 
above, the Project would maintain the existing percentage of impervious surfaces within the 
Project Site. The Project Site is located in an urbanized area of the City. The Project Site is 
currently primarily covered with buildings and parking lot (hardscape). The Project will similarly 

                                                             
281 Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 
282 ZIMAS search: http://zimas.lacity.org/. 
283  Los Angeles Safety Element, Exhibit D, Selected Wildfire Hazard Areas in the City of Los Angeles: 

https://planning.lacity.org/odocument/31b07c9a-7eea-4694-9899-f00265b2dc0d/SafetyElement.pdf, March 26, 2020. 
284 Geotechnical Engineering Report, GeoSoils Consultants, December 9, 2019. 
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occupy the entire Project Site with a new building, as well as paving and landscaping. The 
Project would not be altering the amount of impervious surface that affects runoff. Runoff 
currently flows toward the existing storm drain system, and the Project will not substantially alter 
the amount of runoff. Therefore, the Project would not expose people or structures to significant 
risks, including downslope or downstream flooding or landslides, as a result of runoff, post-fire 
slope instability, or drainage changes, and no impact would occur.  
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XXI. MANDATORY FINDINGS OF SIGNIFICANCE 
 
 Potentially 

Significant 
Impact 

Less Than 
Significant 

with Mitigation 
Incorporated 

Less Than 
Significant 

Impact No Impact 
a. Does the project have the potential to substantially degrade the 

quality of the environment, substantially reduce the habitat of a 
fish or wildlife species, cause a fish or wildlife population to drop 
below self-sustaining levels, threaten to eliminate a plant or 
animal community, substantially reduce the number or restrict the 
range of a rare or endangered plant or animal or eliminate 
important examples of the major periods of California history or 
prehistory? 

    

b. Does the project have impacts that are individually limited, but 
cumulatively considerable? (“Cumulatively considerable” means 
that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects 
of other current projects, and the effects of probable future 
projects)? 

    

c. Does the project have environmental effects which will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 

    

a) Does the project have the potential to substantially degrade the quality of the 
environment, substantially reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-sustaining levels, threaten to 
eliminate a plant or animal community, substantially reduce the number or restrict 
the range of a rare or endangered plant or animal or eliminate important examples 
of the major periods of California history or prehistory? 

Less Than Significant Impact.  

The Project will not degrade the quality of the environment, reduce or threaten any fish or 
wildlife species (endangered or otherwise) (as discussed in the Biological Resources section, 
above), or eliminate important examples of the major periods of California history or pre-history 
(as discussed in the Cultural Resources section above).  

Compliance with standard regulatory compliance would ensure impacts upon migratory bird 
species would be less than significant. 

Although no direct impacts to archaeological and paleontological resources are anticipated, 
compliance with existing regulations would ensure any impacts are less than significant level in 
the unlikely event any such materials are accidentally discovered during the construction 
process.  

The Project would not have the potential to degrade the quality of the environment, reduce or 
threaten any fish or wildlife species (endangered or otherwise), or eliminate important examples 
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of the major periods of California history or pre-history. Therefore, impacts would be less than 
significant. 

b) Does the project have impacts that are individually limited, but cumulatively 
considerable? (“Cumulatively considerable” means that the incremental effects of 
a project are considerable when viewed in connection with the effects of past 
projects, the effects of other current projects, and the effects of probable future 
projects)?  

Less Than Significant Impact.  

The Transportation Assessment identified eight related projects nearby the Project Site.285 They 
include apartment, retail, restaurant, grocery store, and museum uses. The nearest related 
project is: 

• No. 8, 6066 Olympic Boulevard, an apartment development with ground floor retail. This site 
is located 60 feet west across Orange Grove Avenue. 

Aesthetics  

Development of the Project would result in an incremental intensification of existing prevailing 
land uses in an already heavily urbanized area of the City. There are no scenic or protected 
views in the area. Views in the immediate area would not be affected by the Project. 
Development of related projects is expected to occur in accordance with adopted plans and 
regulations. For qualified projects, as per ZI No. 2452 and SB 743, aesthetic impacts “shall not 
be considered significant impacts on the environment.” Similarly qualified related projects would 
also not be considered to have significant impacts related to aesthetics; thus, the Project’s 
impacts would not be cumulatively considerable. Therefore, cumulative aesthetic impacts would 
be less than significant. 

Agriculture and Forestry Resources 

Development of the Project would not result in the conversion of State-designated agricultural 
land from agricultural use to a non-agricultural use, nor result in the loss of forest land or 
conversion of forest land to non-forest use. The Extent of Important Farmland Map Coverage 
maintained by the Division of Land Protection indicates that the Project Site and the surrounding 
area are not included in the Important Farmland category. The Project Site and the surrounding 
area are highly urbanized area and do not include any State-designated agricultural lands or 
forest uses; thus, similar related projects in the area would also not have any impact regarding 
such resources. Therefore, the Project’s impacts would not be cumulatively considerable, and 
no cumulative impact would occur. 

                                                             
285  Table 4 and Figure 10, Transportation Assessment, Gibson Transportation, November 2020. 
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Air Quality 

Cumulative development is not expected to result in a significant impact in terms of conflicting 
with, or obstructing implementation of the 2016 AQMP. As discussed previously, growth 
considered to be consistent with the AQMP would not interfere with attainment because this 
growth is included in the projections utilized in the formulation of the AQMP. Consequently, as 
long as growth in the South Coast Air Basin is within the projections for growth identified in the 
2016 RTP/SCS, implementation of the AQMP will not be obstructed by such growth. In addition, 
as discussed previously, the population growth resulting from the Project would be consistent 
with the growth projections of the AQMP. Each related project would implement feasible air 
quality mitigation measures to reduce the criteria air pollutants, if required due to any significant 
emissions impacts. In addition, each related project would be evaluated for its consistency with 
the land use policies set forth in the AQMP. Therefore, the Project’s impact would not be 
cumulatively considerable and, therefore, would be less than significant. 

Construction and Operational Emissions  

As discussed above, the Project’s construction-related air quality emissions and cumulative 
impacts would be less than significant. The Project would comply with regulatory requirements, 
including the SCAQMD Rule 403 requirements listed above. Based on SCAQMD guidance, 
individual construction projects that exceed the SCAQMD’s recommended daily thresholds for 
project-specific impacts would cause a cumulatively considerable increase in emissions for 
those pollutants for which the South Coast Air Basin is in non-attainment. As shown above, 
construction-related daily emissions at the Project Site would not exceed any of the SCAQMD’s 
regional or localized significance thresholds. Each related project would implement feasible air 
quality mitigation measures to reduce the criteria air pollutants, if required due to any significant 
emissions impacts. Therefore, the Project’s contribution to air quality impacts due to localized 
emissions would not be cumulatively considerable and impacts would be less than significant. 

Similar to the Project, the greatest potential for TAC emissions at each related project would 
generally involve diesel particulate emissions associated with heavy equipment operations 
during grading and excavation activities. According to SCAQMD methodology, health effects 
from carcinogenic air toxics are usually described in terms of individual cancer risk. “Individual 
Cancer Risk” is the likelihood that a person exposed to concentrations of TACs over a 30-year 
period will contract cancer, based on the use of standard risk-assessment methodology. 
Construction activities are temporary and short-term events, thus construction activities at each 
related project would not result in a long-term substantial source of TAC emissions. Additionally, 
the SCAQMD CEQA guidance does not require a health risk assessment for short-term 
construction emissions. It is therefore not meaningful to evaluate long-term cancer impacts from 
construction activities, which occur over relatively short durations. As such, given the short-term 
nature of these activities, cumulative toxic emission impacts during construction would be less 
than significant. 
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As discussed above, the Project’s operational air quality emissions and cumulative impacts 
would be less than significant. According to the SCAQMD, if an individual project results in air 
emissions of criteria pollutants that exceed the SCAQMD’s recommended daily thresholds for 
project-specific impacts, then the project would also result in a cumulatively considerable net 
increase of these criteria pollutants.  

The Project’s operational emissions are below the thresholds of significance, and each related 
project would analyze its own emissions, and mitigate, if necessary. Therefore, there would be 
no significant cumulative impact during operation. 

With respect to TAC emissions, neither the Project nor any of the related projects (which are 
largely residential, retail/commercial, and office in nature), would represent a substantial source 
of TAC emissions, which are typically associated with large-scale industrial, manufacturing, and 
transportation hub facilities. The Project and related projects would be consistent with the 
recommended screening level siting distances for TAC sources, as set forth in CARB’s Land 
Use Guidelines, and the Project and related projects would not result in a cumulative impact 
requiring further evaluation. However, the related projects could generate minimal TAC 
emissions related to the use of consumer products and landscape maintenance activities, 
among other things. Pursuant to AB 1807, which directs the CARB to identify substances as 
TACs and adopt airborne toxic control measures to control such substances, the SCAQMD has 
adopted numerous rules (primarily in Regulation XIV) that specifically address TAC emissions. 
These SCAQMD rules have resulted in and will continue to result in substantial Basin-wide TAC 
emissions reductions.  

The Project’s TAC emissions are below the thresholds of significance, and each related project 
would analyze its own emissions, and mitigate, if necessary. Therefore, there would be no 
significant cumulative impact of TACs. 

Odor Impacts 

With respect to odor impacts, potential sources that may emit odors during construction 
activities at each related project include the use of architectural coatings, solvents, and asphalt 
paving. Based on mandatory compliance with SCAQMD Rules, construction activities and 
materials used in the construction of the Project and related projects would not combine to 
create objectionable construction odors. With respect to operations, SCAQMD Rule 402 
(Nuisance) and SCAQMD Best Available Control Technology Guidelines would limit potential 
objectionable odor impacts from the related projects and the Project’s long-term operations. 
Thus, the Project would not have cumulatively considerable odor impacts, and cumulative 
impacts would be less than significant. 

Biological Resources 

The Project would not impact any protected trees. The Project would have no impact upon other 
biological resources. Development of the Project in combination with the related projects would 
not significantly impact wildlife corridors or habitat for any candidate, sensitive, or special status 
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species identified in local plans, policies, or regulations, or by the CDFG or the USFWS. No 
such habitat occurs in the vicinity of the Project Site or related projects due to the existing urban 
development. Development of any of the related projects would thus also not have any 
significant impacts on biological resources. All subsequent projects would also be subject to the 
City’s Protected Tree Ordinance. Thus, the Project’s impacts would not be cumulatively 
considerable, and cumulative impacts to biological resources will be less than significant. 

Cultural Resources  

The Project would comply with applicable federal, state, and city regulations that would preclude 
significant cumulative impacts regarding cultural resources. This resource area is site- and 
locally-specific so that each related project would need to be evaluated within its own site-
specific context. In addition, any related project within a historic district or affecting a historic 
resource would require a historic resource evaluation to ensure that removal of an existing 
building, addition of a new building, and/or conversion would not impact the historic resource in 
the area. The Project will have a less than significant impact on historic resources, archeological 
resources, and human remains. Each related project would analyze its own impacts to cultural 
resources, and mitigate, if necessary. Therefore, there would be no significant cumulative 
impact. 

Energy 

Each of the related projects would be evaluated within its own context with consideration of 
energy conservation features that could alleviate electrical demand. Each related project would 
be required to comply with Title 24 of the CCR (CalGreen) requiring building energy efficiency 
standards, and would also be in compliance with the Los Angeles Green Building Code. Further, 
each related project would need to be consistent with how SCG and LADWP serves each 
location with its existing distribution infrastructure.  

LADWP and SCG undertake system expansions and secure the capacity to serve their service 
areas and take into consideration general growth and development. Operation would result in 
the irreversible consumption use of non-renewable natural gas and would thus limit the 
availability of this resource. However, the continued use of natural gas would be on a relatively 
small scale and consistent with regional and local growth expectations for the area. The related 
projects would be in compliance with the City’s Green Building Ordinance and would thus 
exceed the standards in CalGreen requiring building energy efficiency standards.  

All forecasted growth would incorporate design features and energy conservation measures, as 
required by CalGreen, and would also be in compliance with the LA Green Building Code, which 
would reduce the impact on energy demand. It is also anticipated that future developments 
would upgrade distribution facilities, commensurate with their demand, in accordance with all 
established policies and procedures. There would be sufficient statewide supplies to 
accommodate the statewide requirements from 2020-2030. Thus, the future requirements of 
subsequent related projects have been accounted for and there will be adequate supply to meet 
the demand.  
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Therefore, the Project’s impacts would not be cumulatively considerable, and cumulative energy 
impacts would be less than significant. 

Geology and Soils 

Geotechnical hazards are site-specific and there is little, if any, cumulative geological 
relationship between the Project and any of the related projects. Similar to the Project, potential 
impacts related to geology and soils would be assessed on a case-by-case basis and, if 
necessary, the applicants of the related projects would be required to implement the appropriate 
mitigation measures. Furthermore, the analysis of the Project’s geology and soils impacts 
concluded that impacts would be less than significant. Other related projects would be on similar 
geology and soil and would evaluate their own site-specific impacts, and mitigate, if necessary. 
Therefore, there would be no significant cumulative impact. 

Greenhouse Gas Emissions  

Given the Project’s consistency with statewide, regional, and local plans adopted for the 
reduction of GHG emissions, it is concluded that the Project’s incremental contribution to 
greenhouse gas emissions and its effects on climate change would not be cumulatively 
considerable. Similarly, all subsequent projects would be consistent with the same applicable 
statewide, regional, and local plans, would be individually analyzed for potential impacts 
regarding GHG emissions, and would be required to mitigate any potential impacts. Therefore, 
the Project’s cumulative contribution to global climate change is less than significant. 

Hazards and Hazardous Materials 

Hazards are site-specific and there is little, if any, cumulative hazardous relationship between 
the Project and any of the related projects. Similar to the Project, potential impacts related to 
hazards would be assessed on a case-by-case basis and, if necessary, the applicants of the 
related projects would be required to implement the appropriate mitigation measures. Therefore, 
the Project impacts would not be cumulatively considerable, and cumulative hazard and 
hazardous materials impacts would be less than significant. 

Hydrology and Water Quality 

The Project Site and the surrounding areas are served by the existing City storm drain system. 
Runoff from the Project Site and adjacent urban uses is typically directed into the adjacent 
streets, where it flows to the nearest drainage improvements. It is likely that most, if not all, of 
the related projects would also drain to the surrounding street system. However, little if any 
additional cumulative runoff is expected from the Project Site and the related projects, since this 
part of the City is already fully developed with impervious surfaces. Under the requirements of 
the Low Impact Development Ordinance, each related project will be required to implement 
stormwater BMPs to retain or treat the runoff from a storm event producing ¾ inch of rainfall in a 
24-hour period. Mandatory structural BMPs in accordance with the NPDES water quality 
program will therefore result in a cumulative reduction to surface water runoff, as the 
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development in the surrounding area is limited to infill developments and redevelopment of 
existing urbanized areas. Other related projects would evaluate their own site-specific impacts, 
and mitigate, if necessary. Therefore, there would be no significant cumulative impact. 

Land Use 

Compliance with City’s land use standards would ensure that any cumulative impacts related to 
land use would be less than significant. Further, all related projects would be individually 
evaluated for consistency with applicable land use standards. None of the related projects 
would physically divide an established community or conflict with a habitat conservation plan. 
Similar future urban infill projects would also be required to be consistent with the City’s land 
use standards and plans. Therefore, the Project’s land use planning impacts would not be 
cumulatively considerable, and cumulative impacts would be less than significant.  

Mineral Resources 

Development of the Project in combination with the related projects would not result in the loss 
of availability of mineral resources. The Project Site and the surrounding area are highly 
urbanized area and do not include any MRZ zones. Therefore, the Project’s impacts would not 
be cumulatively considerable, and no mineral resources cumulative impacts would occur. 

Noise 

Development of the Project in conjunction with the related projects would result in an increase in 
construction-related and traffic-related noise as well as on-site stationary noise sources in the 
already urbanized area of the City. Construction-period noise for the Project and each related 
project (that has not yet been built) would be localized in nature. Any construction noise from 
the related projects, were it to occur concurrently with the Project, would be attenuated by the 
distance across intervening streets and/or structures that break the line of sight from these sites 
to the nearby receptors.  

Though the Project’s construction is not anticipated to increase interior noise levels at these 
residences by greater than 5 dBA or cause substantial annoyance, any other future 
developments that are built at the same time as the Project could further contribute to temporary 
increases in ambient noise levels and result in cumulatively considerable impacts. One such 
development has been identified within the vicinity of the Project and nearby receptors, a mixed-
use Project located at 6066 Olympic Boulevard (Asterix Project) that proposes the construction 
of 120 dwelling units and approximately 5,000 square feet of retail space. It is possible that 
simultaneous construction noises from this related project and the proposed Project could 
temporarily increase noise levels at nearby residences generally located along South Orange 
Grove Avenue, but such an overlap would not be anticipated to result in a significant cumulative 
construction noise impact to any receptor.  

Adherence to LAMC Section 112.05 would require this related project to adopt a similar set of 
construction noise management best practices as the Project in order to ensure that its own 
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powered construction equipment noise levels stay below regulatory limits. Assuming that the 
related project would require ordinary construction vehicles and techniques, it is likely that it 
would result in interior noise levels at nearby residences that are similar to those projected to be 
generated by the Project, up to approximately 47 dBA Leq.  

Thus, concurrent maximal construction noise impacts from each project (represented by 
demolition and grading impacts from excavator usage) could result in cumulative interior noise 
levels of approximately 50 dBA Leq at the nearest residential units that possess lines of sight to 
both projects. Considering that interior residential noise levels typically range between 40 and 
45 dBA Leq, and with speech or TV between 55 and 60 dBA Leq, it is still doubtful that such a 
cumulative noise impact would be capable of causing sustained interior noise increases 
exceeding 5 dBA over the course of any work day.  

Additionally, such a scenario would require a compounding set of coincidences that is highly 
speculative and unlikely to occur. First, it requires the assumption that the demolition and 
grading phases of each project would overlap, as would the usage of excavators or similar 
grading equipment. However, of the Project’s estimated three-year construction schedule 
(approximate), demolition and grading activities would comprise only five months of activities, 
and such equipment would not be utilized on a daily basis, limiting any potential overlap 
window. And based on the related project’s proposal, it is evident that its own demolition and 
grading phases are not likely to last more than a few months, similarly limiting the potential for 
any overlap window. Second, it requires the assumption that excavators or other grading 
vehicles for both projects would not just operate concurrently, but operate concurrently at 
minimum project-to-receptor distances. Given the size and orientation of both projects and 
surrounding receptors, it is improbable that such a scenario would occur. For these reasons, it is 
unlikely that both projects could result in substantial cumulatively considerable construction 
noise impacts at nearby residential receptors, especially as it is doubtful as to whether a 50 dBA 
Leq cumulative noise impact would even be capable of causing a cumulatively considerable 
impact to begin with.  

Other related projects are located at a greater distance from nearby sensitive residential land 
uses and would contribute nominally to cumulative construction noise levels.  

As discussed earlier, the Project’s on-site operational noise sources, such as roof-mounted 
HVAC equipment, would have a minimal effect on surrounding ambient noise levels. 
Additionally, the Project’s net new trip generation would not contribute to substantial or even 
audible increases in roadside noise levels. The effect of the Project’s operations on surrounding 
ambient noise conditions would be minimal and would not contribute meaningfully to any 
cumulatively considerable noise increases.  

The Project’s impacts regarding noise volumes would not be cumulatively considerable. Thus, 
the cumulative impact associated with construction noise would be less than significant. 

Population and Housing 
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The related projects would introduce additional residential, commercial/retail/restaurant, office, 
school, and other related uses to the City of Los Angeles. Any residential related projects would 
result in direct population growth. Five of the eight related projects would introduce new housing 
developments that would have the potential to generate additional population growth within the 
SCAG region. The related projects would propose 496 total apartment dwelling units within the 
City. However, the Project does not propose any residential uses. Therefore, the Project would 
not cumulatively contribute to population and housing growth within the City of Los Angeles and 
the greater SCAG region. As such, the Project is not cumulatively considerable, and its impacts 
regarding population and housing growth would be less than significant. 

The net increase of employees is not cumulatively considerable as there are no thresholds for 
employee impacts. Because the Project would not displace any residents, and the population 
growth is within the expected projections, the Project’s population growth impacts would not be 
cumulatively considerable. Therefore, the Project’s cumulative impacts to population and 
housing would be less than significant.  

Public Services 

Fire 

Given the geographic range of the related projects, they would be served by a variety of fire 
stations.286 The Project, in combination with the related projects, could increase the demand for 
fire protection services in the Project area. Specifically, there could be increased demands for 
additional LAFD staffing, equipment, and facilities over time. This need would be funded via 
existing mechanisms (e.g., property taxes, government funding, and developer fees) to which 
the Project and related projects would contribute. Similar to the Project, each of the related 
projects in the City would be individually subject to LAFD review and would be required to 
comply with all applicable fire safety requirements of the LAFD in order to adequately mitigate 
fire protection impacts. Specifically, any related project that exceeded the applicable response 
distance standards described above would be required to install automatic fire sprinkler systems 
in order to mitigate the additional response distance. To the extent cumulative development 
causes the need for additional fire stations to be built throughout the City, the development of 
such stations would be on small infill lots within existing developed areas. Nevertheless, the 
development of any new fire stations would be subject to further CEQA review and evaluated on 
a case-by-case basis. However, as the LAFD does not currently have any plans for new fire 
stations to be developed in proximity to the Project Site, no impacts are currently anticipated to 
occur. On this basis, the Project’s fire protection services impacts would not be cumulatively 
considerable, and, as such cumulative impacts on fire protection would be less than significant. 

Police 

The Project, in combination with the related projects, would increase the demand for police 
protection services in the Project area. Specifically, there would be an increased demand for 

                                                             
286  LAFD Fire Station Finder: https://www.lafd.org/fire-stations/station-results. 
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additional LAPD staffing, equipment, and facilities over time. This need would be funded via 
existing mechanisms (e.g., sales taxes, government funding, and developer fees), to which the 
Project and related projects would contribute. In addition, each of the related projects would be 
individually subject to LAPD review and would be required to comply with all applicable safety 
requirements of the LAPD and the City in order to adequately address police protection service 
demands. Furthermore, each of the related projects would likely install and/or incorporate 
adequate crime prevention design features in consultation with the LAPD, as necessary, to 
further decrease the demand for police protection services. To the extent cumulative 
development causes the need for additional police stations to be built throughout the City, the 
development of such stations would be on small infill lots within existing developed areas. 
Nevertheless, the siting and development of any new police stations would be subject to further 
CEQA review and evaluated on a case-by-case basis. However, as the LAPD does not currently 
have any plans for new police stations to be developed in proximity to the Project Site, no 
impacts are currently anticipated to occur. On this basis, the Project’s police protection services 
impacts would not be cumulatively considerable, and cumulative impacts on police protection 
would be less than significant. 

Schools 

Given the geographic range of the related projects, they would be served by a variety of public 
schools depending on the location and service boundaries. The Project, in combination with the 
related projects is expected to result in a cumulative increase in the demand for school services. 
These related projects would have the potential to generate students that would attend the 
same schools as students associated with the Project. However, each of the related projects 
would be responsible for paying mandatory school fees to mitigate the increased demands for 
school services. Overall, the payment of school fees in compliance with SB 50 would provide full 
and complete mitigation of school impacts for the purposes of CEQA. Therefore, the Project’s 
school impacts would not be cumulatively considerable, and cumulative impacts on schools 
would be less than significant. 

Parks and Recreation 

Development of the related projects could result in an increase in permanent residents residing 
in the Project area. Additional cumulative development would contribute to further lowering the 
City’s existing parkland to population ratio, which is currently below the preferred standard. 
However, each of the residential related projects is required to comply with payment of 
applicable park fees. Each residential related project would also be required to comply with the 
on-site open space requirements of the LAMC. Therefore, the Project’s impacts to parks and 
recreational facilities would not be cumulatively considerable, and cumulative impacts would be 
less than significant. 

Library 



  Section 4 – Evaluation of Environmental Impacts 

 

 
DOCS Surgical Hospital Project 4-223 City of Los Angeles 
Negative Declaration  February 2021 
 

Given the geographic range of the related projects, they would be served by a variety of libraries 
in the City.287 Development of the related projects would likely generate additional demands 
upon library services. The LAPL has no plans for new or expanded libraries; however, the 
related projects, like the Project, would contribute to the City General Fund, which goes to, 
among other things, library services. To meet the increased demands upon the City’s Public 
Library system, Los Angeles voters passed a Library Bond Issue for $178.3 million to improve, 
renovate, expand, and construct 32 branch libraries. Since the Program’s inception in 1998, the 
Library Department and the Department of Public Works, Bureau of Engineering, have made 
considerable progress in the design and construction of the branch library facilities. Based on 
the growth forecasts utilized in the 2015-2020 Strategic Plan, much of this growth has already 
been accounted for in planning new and expanded library facilities. Thus, the potential increase 
in library use generated by the Proposed Project would not make a cumulatively considerable 
impact upon the City’s library system. Therefore, the cumulative impacts related to library 
facilities would be considered less than significant.  

Transportation 

With respect to construction traffic, it is unknown whether or not any of the related projects 
would have overlapping construction schedules with the Project. However, similar to the Project, 
the related projects would be required to submit formal construction staging and traffic control 
plans for review and approval by the City prior to the issuance of construction permits. A Work 
Site Traffic Control Plan would identify all traffic control measures, signs, delineators, and work 
instructions through the duration of construction activities. It is reasonably anticipated that the 
related projects would comply with a similar plan, and as such, the cumulative construction 
traffic impacts would be less than significant and no mitigation measures are required.  

Each related project would perform a VMT analysis to determine whether there is an impact 
requiring mitigation. As detailed in the TAG, for projects that do not demonstrate a project 
impact by applying an efficiency-based impact threshold (i.e., household VMT per capita, work 
VMT per employee) in the impact analysis, a less than significant impact conclusion is sufficient 
in demonstrating there is no cumulative VMT impact, as those projects are already shown to 
align with the long-term VMT and GHG goals of the RTP/SCS. The Project would also 
contribute to the productivity and use of the regional transportation system by providing 
employment near transit and encourage active transportation by providing new bicycle parking 
and active street frontages, consistent with RTP/SCS goals. As such, the Project would not 
result in a cumulative VMT impact. 

Therefore, the cumulative traffic operational impact would be less than significant. 

Tribal Cultural Resources 

Impacts related to tribal cultural resources tend to be site-specific and are assessed on a site-
by-site basis. Many of the related projects identified would require redevelopment of properties 

                                                             
287  LAPL Locations: http://www.lapl.org/branches. 
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in urban areas that are currently developed and have been previously disturbed, and the 
potential to encounter and cause a significant impact on tribal cultural resources is diminished. 
The City would require the applicants of each of the related projects to assess, determine, and 
mitigate any potential impacts related to tribal cultural resources that could occur as a result of 
development, as necessary. With compliance with existing laws and the City’s conditions of 
approval, Project impacts associated with tribal cultural resources would be less than significant. 
However, the occurrence of these impacts would be limited to the Project Site and would not 
contribute to any potentially significant cultural resources impacts that could occur at the sites of 
the related projects. As such, the Project’s impacts related to tribal cultural resources would not 
be cumulatively considerable, and cumulative impacts related to tribal cultural resources would 
be less than significant. 

Utilities and Service Systems 

Wastewater 

Based on the HTP’s estimated future capacity through the year 2040, the HWRP is expected to 
have adequate capacity to accommodate the cumulative wastewater flow of the Project and 
related projects. In addition, the City would evaluate each related project on a case-by-case 
basis to ensure the local conveyance system is adequately serviced and maintained to 
accommodate sewer flows commensurate with new development. Therefore, the Project in 
combination with the related projects would not require the construction of new wastewater 
treatment facilities or the expansion of existing wastewater treatment facilities and impacts on 
wastewater services would be less than significant. 

Water 

Development of the Project, related projects, and the cumulative growth throughout the City of 
Los Angeles would further increase the demand for potable water within the City of Los 
Angeles. Through the 2015 Urban Water Management Plan, the LADWP has demonstrated that 
it can provide adequate water supplies for the City of Los Angeles through the year 2040 with 
the implementation of conservation strategies and proper supply management. This estimate is 
based in part on demographic projections obtained for the LADWP service area from the 
Metropolitan Water District (MWD). The MWD utilizes a land-use based planning tool that 
allocates projected demographic data from the Southern California Association of Governments 
(SCAG) into water service areas for each of MWD’s member agencies. MWD’s demographic 
projections use data reported in SCAG’s RTP/SCS. As discussed previously, the Project’s 
employment growth is consistent with SCAG’s growth projections for the City of Los Angeles 
sub region. As such, the additional water demands generated by the Project are accounted for 
in the 2015 Urban Water Management Plan. 

In addition, related project No. 7 (LACMA Renovation) could be subject to SB 610, which 
requires a water supply assessment to evaluate whether total projected water supplies will meet 
the projected water demand.  
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Because the LADWP has determined that it can supply the anticipated growth in the City of Los 
Angeles through the year 2040 and beyond based on the growth projections of the 2015 
UWMP, the Proposed Project’s anticipated water demands are within these growth projections, 
and the Project’s and related projects’ compliance with regulatory measures, the Project’s 
cumulative contribution to impacts upon the City’s water resources would be less than 
significant. 

Solid Waste 

The 2020 Countywide Integrated Waste Management Plan also accounts for cumulative waste 
generation for the 15-year period ending in 2034. Therefore, cumulative waste generation 
produced by the Project and related projects is accounted for in the CIWMP. Because of this, 
and since there is currently adequate capacity to Waste diversion rates are required to increase 
to 75 percent by 2025 and through on-going development of waste management infrastructure 
over the last decade and innovative source reduction, reuse, recycling, and composting 
programs have been implemented. The City is also developing programs to ultimately meet a 
goal of zero waste by 2030. Thus, the Project’s contribution to cumulative impacts would 
continue to decrease as it increases waste diversion rates in accordance with City goals. 
Additionally, as with the Proposed Project, other related projects would participate in regional 
source reduction and recycling programs significantly reducing the amount of solid waste 
deposited in area landfills. Therefore, the Project’s contribution to cumulative solid waste 
impacts would be less than cumulatively considerable, and cumulative impacts with respect to 
solid waste would be less than significant. 

Wildfire 

The related projects are all located highly urbanized areas, would not contain wildland features, 
and are not located adjacent to any wildland areas. Any related projects would be subject to 
established guidelines and building code regulations and construction procedures pertaining to 
fire and seismic hazards. All related projects would be subject to review by the LAFD for 
compliance with Fire Code and Building Code regulations related to emergency response, 
emergency access, and fire safety. As such, the Project’s wildfire impacts would not be 
cumulatively considerable, and there would be no cumulative impacts. 

c) Does the project have environmental effects, which will cause substantial adverse 
effects on human beings, either directly or indirectly? 

Less Than Significant Impact.  

A significant impact may occur if a project has the potential to result in significant impacts, as 
discussed in the preceding sections. As described throughout this environmental impact 
analysis, the Project would not result in any unmitigated significant impacts. Therefore, the 
Project would not have environmental effects, which would cause substantial adverse effects on 
human beings, either directly or indirectly. Impacts would be less than significant. 
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RAMTOX CORPORATION 

March 21, 2021 
 
 
 
More Song 
Planning Assistant  
City of Los Angeles, Department of City 
Planning   
200 N. Spring Street, Room 763  
Los Angeles, CA 90012 
More.song@lacity.org 

 

Re: Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-
2020-252-ND 

 
 
Dear Mr. Song : 

I am submitting this letter on behalf of Charleen Ternian/RAMTOX CORPORATION  in support 
of the 6000 SV Holdings, LLC Project proposed at 6000-6032 W. San Vicente Blvd. Los Angeles, 
CA 90036.  

I understand that 6000 SV Holdings, LLC seeks to demolish and replace an existing spinal and 
orthopedic medical hospital with a new, approximately 48,000 square feet, five-story medical 
hospital. The project design proposes to continue specializing in orthopedic and spinal care but 
will include state-of-the-art facilities that are housed in a single-building with ample vehicular and 
bicycle parking.  

As a local business owner, I support the project wholeheartedly because it will enhance the vitality 
of the surrounding businesses and neighborhood by creating a new, well-designed consolidated 
single  

For the reasons noted above, I  strongly encourage the City to approve this Project. Please include 
this letter in the administrative record for the Project.  

 

Sincerely, 
 
Charleen Ternian 
President 
 
 

 

mailto:More.song@lacity.org


 

CITYWIDE LAW GROUP 
12424 Wilshire Blvd. Suite 705 

Los Angeles, CA 90025 
Telephone: (424) 248-2700 Facsimile: (424) 248-2701 

 
 

March 24, 2021 
 
 
 
More Song 
Planning Assistant  
City of Los Angeles, Department of City 
Planning   
200 N. Spring Street, Room 763  
Los Angeles, CA 90012 
More.song@lacity.org 

 

Re: Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-
2020-252-ND 

 
 
Dear Mr. Song : 

I am submitting this letter on behalf of Citywide Law Group in support of the 6000 SV Holdings, 
LLC Project proposed at 6000-6032 W. San Vicente Blvd. Los Angeles, CA 90036.  

We understand that 6000 SV Holdings, LLC seeks to demolish and replace an existing spinal and 
orthopedic medical hospital with a new, approximately 48,000 square feet, five-story medical 
hospital. The project design proposes to continue specializing in orthopedic and spinal care but 
will include state-of-the-art facilities that are housed in a single-building with ample vehicular and 
bicycle parking.  

We are a personal injury law firm in Los Angeles and see first hand the need for the medical 
hospital with the ability to perform spinal surgeries outside of the major hospitals (Cedars Sinai 
and  Providence) to make sure it is affordable for our clients.  

 We support the project wholeheartedly because:   

-Our clients cannot afford to have surgeries performed at the bigger hospitals 

-There is a shortage of available hospital space for routine treatments, leaving our clients waiting 
months for necessary appointments 

-We have worked with the doctors that will be part of this project and know they are the top doctors 

- it will enhance the vitality of the surrounding businesses and neighborhood by creating a new, 
well-designed consolidated single hospital building to replace the existing outdated, multiple 
hospital buildings.  

-it will improve the overall streetscape with a new design and landscaping to provide a more 
enjoyable pedestrian experience and aesthetic.  

about:blank


 
 
 
More Song 
March 24, 2021 
Page 2 
 
 
-it will be developed in accordance with the Office of Statewide Health Planning and Development 
to ensure compliance with the appropriate seismic safety standards and other development 
standards as it relates to patient rooms, staff rooms, operating rooms, and associated medical 
spaces in the building.  

-it will provide an enhanced experience to patients and visitors alike with new facilities including 
a pharmacy, dining hall, and roof top garden among others.  

-per the posted Negative Declaration, the new hospital does not have any substantial negative 
effects on the environment.    

For the reasons noted above, we strongly encourage the City to approve this Project. Please 
include this letter in the administrative record for the Project.  

 

Sincerely, 
 
 
Oliver O. Naimi, Esq. 
Partner 
Citywide Law Group 
 

 



March 24, 2021 
 
 
More Song 
Planning Assistant 
City of Los Angeles, Department of City Planning 
200 N. Spring Street, Room 763 
Los Angeles, CA 90012 
More.song@lacity.org 
 
Re:  Support letter for 6000-6032 W San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-2020-252-ND 
 
 
Dear Mr. Song, 
 
I am submitting this letter in support of the 6000 SV Holdings, LLC Project proposed at 6000-6032 W. 
San Vicente Blvd, Los Angeles CA 90036.   
 
I understand the 6000 SV Holdings, LLC plans to demolish and rebuild an outdated spine and orthopedic 
surgery hospital with a new, specialty surgery five story hospital.  The new hospital will include state of 
the art facilities within a single building that provides comprehensive spinal and orthopaedic surgical 
care.  There is abundant parking available within the property. 
I support the construction of the new specialty surgery hospital as it will benefit our community in 
multiple ways.  The new hospital will provide comprehensive surgical care in our local community less 
than a mile away.  This new facility will provide new jobs for the local community and clean up parts of 
our rundown neighborhood.   The current buildings and facilities are outdated and would benefit from 
modernization.   
 
I have been involved with the neighborhood council for many years since I moved to the area in 2017.  I 
am definitely in support of projects that will improve the local community services, increase our 
residential property value, and provide an essential medical resource during times of need.  The 
pandemic has highlighted the importance of access to high-quality medical care and I am confident the 
new hospital will provide superior healthcare to our neighborhood. 
 
Sincerely, 
 
Albert Wong 
 
apwonguci@hotmail.com 
Faircrest Heights 
90034 
 
 
 
 

mailto:More.song@lacity.org


Christopher Isaac Zoumalan, M.D. 
Aesthetic and Reconstructive Oculoplastic Surgery 

 

9401 Wilshire Blvd, Suite 1105 
Beverly Hills, CA 90212 

Tel: (310) 278-4000 Fax: (310) 594-5958 
 

Clinical Professor of Ophthalmology 
Division of Oculoplastic Surgery 
Keck School of Medicine of USC 

 

March 23, 2021 
 
More Song 
Planning Assistant  
City of Los Angeles, Department of City Planning   
200 N. Spring Street, Room 763  
Los Angeles, CA 90012 
More.song@lacity.org 

 

Re: Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-2020-252-ND 
 
 
Dear Mr. Song : 
 
I am submitting this letter on behalf of Dr. Zoumalan MD  in support of the 6000 SV Holdings, LLC Project proposed at 
6000-6032 W. San Vicente Blvd. Los Angeles, CA 90036.  
 
I understand that 6000 SV Holdings, LLC seeks to demolish and replace an existing spinal and orthopedic medical 
hospital with a new, approximately 48,000 square feet, five-story medical hospital. The project design proposes to 
continue specializing in orthopedic and spinal care but will include state-of-the-art facilities that are housed in a single-
building with ample vehicular and bicycle parking.  
 
As a local business owner, I support the project wholeheartedly because it will provide an enhanced experience to 
patients and visitors alike with new facilities including a pharmacy, dining hall, and roof top garden among others.  
For the reasons noted above, I  strongly encourage the City to approve this Project. Please include this letter in the 
administrative record for the Project.  
 
Sincerely, 
 
Chris Zoumalan MD FACS 
Business Owner in Beverly Hills 

 
 
 
 

Christopher Isaac Zoumalan, M.D. Inc. 
9401 Wilshire Blvd., #1105 

Beverly Hills, CA 90212 





More Song <more.song@lacity.org>

Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-2020-
252-ND. 
Eli Baron <eli.baron@temple.edu> Wed, Mar 24, 2021 at 11:19 AM
To: "More.song@lacity.org" <More.song@lacity.org>

March XX, 2021

 

 

 

More Song

Planning Assistant

City of Los Angeles, Department of City Planning 

200 N. Spring Street, Room 763

Los Angeles, CA 90012

More.song@lacity.org

 

Re:      Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-2020-252-ND

 

 

Dear Mr. Song :

I am submitting this letter on behalf of Eli M. Baron in support of the 6000 SV Holdings, LLC Project proposed at 6000-6032 W. San
Vicente Blvd. Los Angeles, CA 90036.

We understand that 6000 SV Holdings, LLC seeks to demolish and replace an existing spinal and orthopedic medical hospital with a
new, approximately 48,000 square feet, five-story medical hospital. The project design proposes to continue specializing in orthopedic
and spinal care but will include state-of-the-art facilities that are housed in a single-building with ample vehicular and bicycle parking.

As a local resident in the area support the project wholeheartedly because:  

-it will improve the overall streetscape with a new design and landscaping to provide a more enjoyable pedestrian experience and
aesthetic.

-it will be developed in accordance with the Office of Statewide Health Planning and Development to ensure compliance with the
appropriate seismic safety standards and other development standards as it relates to patient rooms, staff rooms, operating rooms,
and associated medical spaces in the building.

-it will provide an enhanced experience to patients and visitors alike with new facilities including a pharmacy, dining hall, and roof top
garden among others.

-per the posted Negative Declaration, the new hospital does not have any substantial negative effects on the environment.   

For the reasons noted above, I strongly encourage the City to approve this Project. Please include this letter in the administrative
record for the Project.

 

https://www.google.com/maps/search/200+N.+Spring+Street,+Room+763++%0D%0A+Los+Angeles,+CA+90012?entry=gmail&source=g
https://www.google.com/maps/search/200+N.+Spring+Street,+Room+763++%0D%0A+Los+Angeles,+CA+90012?entry=gmail&source=g
mailto:More.song@lacity.org
https://www.google.com/maps/search/6000-6032+W.+San+Vicente+Blvd?entry=gmail&source=g
https://www.google.com/maps/search/6000-6032+W.+San+Vicente+Blvd?entry=gmail&source=g


Sincerely,

 

Eli Baron, MD

 



More Song <more.song@lacity.org>

Strongly support the new doctor’s hospital at 6000 San Vicente (Case: Cpc-2020-251-gpa-zc-
hd) 
1 message

J.B. <J.B@johnblevins.com> Wed, Mar 31, 2021 at 7:55 PM
To: "more.song@lacity.org" <more.song@lacity.org>

Dear More Song,

I STRONGLY support the development for case number: Cpc-2020-251-gpa-zc-hd for the new doctor’s hospital at 6000 San
Vicente.

I live 2 blocks away on the 1200 block of Sierra Bonita.

PLEASE support and approve this project.

Thank you.

Sincerely,

J.B.
(John Blevins)

________________________
Los Angeles, California USA
J.B@JohnBlevins.com
JohnBlevins.net
+01 (323) 365-6565

Be wise, wear a mask, stay safe, wash your hands often, and stay physically (not digitally) distant.

mailto:J.B@JohnBlevins.com
http://johnblevins.net/


More Song <more.song@lacity.org>

Support Letter for 6000-6032 San Vicente Blvd 
1 message

Rajan Patel <rmportho@yahoo.com> Thu, Mar 25, 2021 at 3:59 PM
To: "more.song@lacity.org" <more.song@lacity.org>

Dear Councilman Song, 

I am taking this opportunity to encourage you to support building this hospital in our neighborhood. As a
private orthopedic surgeon in Beverly Hills this hospital will be the only private hospital in the West LA area.
This hospital is very important for private physicians future ability to provide care to our community. Without
this hospital and closure of Olympia Medical center this will be the only place for many surgeons who want to
take care of people in West LA. Even though I have been on staff for 15 years at Cedars it is still very
challenging to schedule surgeries there. This hospital will stand out from any other hospital in the area and be
a center of pride for the community. It will also greatly contribute to surrounding business in multiple ways. 

Sincerely,

Rajan M. Patel, MD
Tower Orthopedics and Sports Medicine
6330 San Vicente Blvd
Suite 310
Los Angeles, CA 90048

https://www.google.com/maps/search/6330+San+Vicente+Blvd+Suite+310+Los+Angeles,+CA+90048?entry=gmail&source=g
https://www.google.com/maps/search/6330+San+Vicente+Blvd+Suite+310+Los+Angeles,+CA+90048?entry=gmail&source=g
https://www.google.com/maps/search/6330+San+Vicente+Blvd+Suite+310+Los+Angeles,+CA+90048?entry=gmail&source=g


Dr. Sanjay Khurana 
Los Angeles Spine Group 
Marina Del Rey, CA 90292 

April 1, 2021 
 
More Song 
Planning Assistant  
City of Los Angeles, Department of City Planning   
200 N. Spring Street, Room 763  
Los Angeles, CA 90012 
More.song@lacity.org 

 

Re: Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-2020-252-ND 
 
 
Dear Mr. Song : 

I am submitting this letter on behalf of SanjayKhurana in support of the 6000 SV Holdings, LLC Project proposed 
at 6000-6032 W. San Vicente Blvd. Los Angeles, CA 90036.  

We understand that 6000 SV Holdings, LLC seeks to demolish and replace an existing spinal and orthopedic 
medical hospital with a new, approximately 48,000 square feet, five-story medical hospital. The project design 
proposes to continue specializing in orthopedic and spinal care but will include state-of-the-art facilities that are 
housed in a single-building with ample vehicular and bicycle parking.  

I support the project wholeheartedly because there is currently NO specialty hospital of this kind in Los Angeles.  
All existing hospitals in Los Angeles co-mingled elective orthopedic hospital care in the same facility they are 
treating patients for illnesses and infections.  This places a high risk on patients who are hospitalized purely for 
elective orthopedic or neurosurgical care.  During the recent Covid-19 epidemic, elective orthopedic and 
neurosurgical procedures were entirely stopped for nearly 6 months.  This type of world class hospital will allow 
elective surgeries to continue and minimize co-infection and contamination from truly sick patients.  

Further, this hospital will help revitalize the aged Miracle Mile area with a beautiful modern building that will 
increase commercial and home values.  

For the reasons noted above, I strongly encourage the City to approve this Project. Please include the letter in 
the administrative record for the Project. 

 

 

 

Sincerely, 
 
 
 
 
 
Sanjay Khurana, MD  
 
 

 



More Song <more.song@lacity.org>

Support Letter for 6000-6032 W. San Vicente Blvd – CPC 2020-251-GPA-ZC-HDC/ENV-2020-
252-ND. 
1 message

yaas19@aol.com <yaas19@aol.com> Wed, Mar 24, 2021 at 5:51 PM
Reply-To: yaas19@aol.com
To: "More.song@lacity.org" <More.song@lacity.org>

Dear Mr. Song, 

I am submitting this letter in support of 6000 SV Holdings, and the proposed hospital project. I am a local citizen and strongly
believe in this concept. Not only will this building be aesthetically beautiful, but it will also add tremendous value to the area. I
believe it will be a state of the art orthopedic hospital that will be a destination for people from all over the world to come to when
they are seeking premier medical care. It will also help offload the overcrowded hospitals and emergency rooms and allow people
to get targeted help from specialists in their fields. This hospital will transform the area and will inspire others to build and improve
around it adding to the city's financial position. I am in full support and would love to comment further if necessary.

Sincerely, 

Yaas Snibbe 
310-922-5447



COMMENTS IN OPPOSITION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



More Song <more.song@lacity.org>

6000 San Vicente Blvd. 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 1, 2021 at 6:39 PM
To: jmahramas@sheppardmullin.com
Cc: More Song <more.song@lacity.org>

Mr. Mahramas and Mr. Song, We are deeply concerned about this construction due to a multitude of factors: constant noise in a
densely populated  neighborhood for at least a 24 month period, which will prevent people from working in their apartments/homes
during the Covid 19 pandemic. These residents can lose their livelihood due to the noise and disruption your construction will cause,
and the landlords will lose their tenants because they will be unable to provide the quiet enjoyment of living in their homes as stated in
every lease agreement between tenant and landlord.  

 In addition, our area Wilshire Vista, has been deemed historical and our buildings are on the National register of Historic Places
through the Dept of Parks and Recreation Office of Historic Preservation in Sacramento. Your reckless disregard to the historical
structures can easily damage these older buildings  which were built in the 1920’s and 30’s, and are considered historical monuments
in the City of Los Ángeles. The drilling, demolition, underground construction and heavy equipment and plumbing work can damage
these historical structures, which, by the way, are afforded consideration during the State (CEQA) environmental review process. Have
you been in touch with the Dept. of Parks and Recreation Office of Historic Preservation regarding your construction in our historical
neighborhood? The OHP is  a government agency that protects such historical architecture as our buildings.  We will certainly be
contacting them shortly to inform them about your construction and our concerns. 

We oppose this modern 5-story building which will ruin the integrity and the historical look of the neighborhood. We oppose the
disruption you will create and we are deeply worried that people will not be able to perform their jobs and will lose their livelihood since
they will be unable to work from their homed  for a period of at least 24 months of construction. Landlords will also lose their livelihood
since no one will want to rent here due to your construction. Your project is very unwelcome in our neighborhood. 

By copy of this letter, Mr. Song,  I am, hereby requesting that this email be entered into the record of owners opposing this project very
vehemently. 

Sincerely, 

Natasha Shliapnikoff
Rodion Nahapetov 
5968 San Vicente Blvd. 
Los Ángeles, CA.90019  

Sent from my iPhone 



More Song <more.song@lacity.org>

6000 San Vicente project 
1 message

More Song <more.song@lacity.org> Thu, Apr 1, 2021 at 5:16 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>

Hi Natasha,

Please find the requested contact info below, as well as the environmental summary and the historic resource study which specifically
addresses the Wilshire Vista historic buildings (including yours).

Council District: #10, Mark Ridley-Thomas, (213) 473-7010 (office)
200 N. Spring Street, Room 430, Los Angeles, CA 90012
Planning Deputy (from this council office): Hakeem Parke-Davis, hakeem.parke-davis@lacity.org

P.I.C.O. Neighborhood Council: landuse@piconc.com
Wilshire Vista representative of P.I.C.O. NC: Rich Mannino, wilshirevista@piconc.com

Developer's Representative: Justin Mahramas, (213) 617-4101, jmahramas@sheppardmullin.com

Property Owner: 6000 SV Holdings, LLC
(310) 746-5918, ks@docsspineortho.com 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

2 attachments

ND Signed.pdf 
6678K

D-1 - Historic Memorandum, November 9, 2020.pdf 
4174K

mailto:hakeem.parke-davis@lacity.org
mailto:landuse@piconc.com
mailto:wilshirevista@piconc.com
mailto:jmahramas@sheppardmullin.com
mailto:ks@docsspineortho.com
https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
https://mail.google.com/mail/u/0?ui=2&ik=e9871af930&view=att&th=1788fefeeb24cbdf&attid=0.1&disp=attd&realattid=f_kmzk01by0&safe=1&zw
https://mail.google.com/mail/u/0?ui=2&ik=e9871af930&view=att&th=1788fefeeb24cbdf&attid=0.2&disp=attd&realattid=f_kmzk0f8j1&safe=1&zw


More Song <more.song@lacity.org>

6000 Olympic construction 
3 messages

NATASHA SHLIAPNIKOFF <rginff@aol.com> Wed, Apr 14, 2021 at 9:22 PM
To: landuse@piconc.com
Cc: More Song <more.song@lacity.org>, Michael Wacht <mwacht@intuarch.com>

To Whom it May Concerned:
Many homeowners and residents in the Wilshire Vista West historical neighborhood  are very opposed to the above construction. We
wanted to address our concerns to your office and make our voices heard. There was no one from our councilman’s office present at
the meeting - WHY??? We are constituents and we vote all these people in to represent us. We are not being heard!!! 

Why are you granting “special” favors about the height of this building? Why is this modern monstrosity allowed in our neighborhood? It
borders on a very significant historical neighborhood which can easily be impacted by this construction. Our buildings are from the
1920’s and 1930’s and can easily be damaged by the demolition and by the underground construction. We will be carefully watching all
this and if damage occurs, all involved in this construction will be held liable. In addition, it was stated that the alley is going to be
utilized to park construction equipment. These are where our garages are and we cannot be blocked off from our garages by unlawfully
parked vehicles there. We will be towing them. We are not accepting the noise which this construction will cause. It will be impossible
to work from home and to conduct schooling for our children from home. You are being extremely inconsiderate to our neighborhood.  

Also, for some mysterious reason the zoom meeting was not recorded and there are no minutes from this meeting - Mr. Song, can you
please explain this to us! 

Natasha Shliapnikoff and Rodion Nahapetov  
Owner  
5968 San Vicente Blvd. 
Sent from my iPhone 

Lisa Kaye <lk@lisakaye.com> Wed, Apr 14, 2021 at 9:36 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Land Use Committee <landuse@piconc.com>, More Song <more.song@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Rosina
Jacobs <rosjacobs@aol.com>, Lauren Nukes <launukes@gmail.com>, President <president@piconc.com>

Natasha,

Thank you for your response.  As Chair of the Land Use Committee for Pico NC, we held several community outreach meetings over
the course of many months last year, including distribution by the developer of the the attached flyer to the community.  

I understand your concerns but the item was approved by Land Use Committee and advisory committee to the and Pico NC board
based on the community input we received at the time.  Please visit www.piconc.com for the meeting minutes and letter of support.

We are holding  our regular monthly Land Use Committee meeting on 4/22 which you are welcome to attend and comment during the
public comments portion of the agenda.  However, at this point if you have issue with the project, you will likely need to address with
City Planning at the next scheduled hearing.

Again, sorry you were not involved in the numerous meetings on this project before the community to voice your concerns directly.

Many thanks,

Lisa
[Quoted text hidden]

6000 west san vicente 23 jul 20 flyer FINAL.pdf 
1131K

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 15, 2021 at 10:10 AM
To: Lisa Kaye <lk@lisakaye.com>

http://www.piconc.com/
https://mail.google.com/mail/u/0?ui=2&ik=e9871af930&view=att&th=178d3d16d9c68881&attid=0.1.1&disp=attd&safe=1&zw


Cc: Land Use Committee <landuse@piconc.com>, More Song <more.song@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Rosina
Jacobs <rosjacobs@aol.com>, Lauren Nukes <launukes@gmail.com>, President <president@piconc.com>

Hi Lisa! Thank you for your reply. I was never made aware previously about all these discussions and meetings  that went on regarding
this construction and, I am certain that many other residents and home owners were not aware of all these resolutions being made
without us knowing anything about it.  My husband and I  are seniors and require hard copies of minutes and decisions and resolutions
being made in the area we own our building. We are owners of a historic building impacted by this construction, therefore, we kindly
request all minutes from these discussions and what was resolved in writing. We will need this for our records and as tax payers and
owners have the right to receive these minutes. Why is all this being done without making it readily available to ALL residents of the
neighborhood?  Also, why is paperwork and resolutions in writing not being provided to everyone since we, as residents will be deeply
and negatively impacted during this construction period. The noise, the pollution, the vibrations and other factors will directly affect us
and our families. Kindly send all minutes and resolutions in hard copy form to my attention to my mailing address: 1014 S Dunsmuir
Avenue, Los Ángeles, CA 90019. We will start a file and will be observing and monitoring the entire process and will be protecting our
rights and our properties. Please mail me all documentation of everything that has gone on up until now.

Sincerely,

Natasha Shliapnikoff 323 559 1446

Rodion Nahapetov 

Sent from my iPhone

On Apr 14, 2021, at 9:37 PM, Lisa Kaye <lk@lisakaye.com> wrote: 

 Natasha,
[Quoted text hidden]
<6000 west san vicente 23 jul 20 flyer FINAL.pdf>
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More Song <more.song@lacity.org>

Olympia 
8 messages

NATASHA SHLIAPNIKOFF <rginff@aol.com> Wed, Mar 31, 2021 at 8:40 AM
To: more.song@lacity.org

We live across the street from Olympia in a four plex. We do not know how to use zoom but would like to know what the plans are for
this complex as it will impact us and our tenants. We have used this medical facility and feel it is a huge loss to the community. Please
let us know what are the plans to replace this? 

Rodion Nahapetov 
Natasha Shliapnikoff
Owners of 5968 San Vicente Blvd. LA 90019 

Sent from my iPhone 

More Song <more.song@lacity.org> Wed, Mar 31, 2021 at 11:03 AM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>

Hello,

Thank you for reaching out. I am the planner for a proposed development at 6000 San Vicente Blvd which is very close to you and
Olympia Medical Center, but I am not managing the actual Olympia site - I have heard in the news that Olympia is closing but
unfortunately the Planning department is not aware of what the plans for it are. I assume you received a notice, that is for the (much
smaller) specialty hospital at 6000 San Vicente, and the plans for that site are to replace it with a new larger specialty hospital, so it will
be the same operator/hospital, just a new larger facility.

Hope that helps, please let me know if you have any other questions.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

NATASHA SHLIAPNIKOFF <rginff@aol.com> Wed, Mar 31, 2021 at 4:35 PM
To: More Song <more.song@lacity.org>

Thank you for your reply! My concern is the loud and long construction period which will be very disruptive for our neighborhood. Can
you tell me when this is planned to start? How long is the construction period and how do you plan to make sure that the neighborhood
with many tenants and owners doesn’t become a nightmare and loss of revenue for landlords. I would like to speak to the appropriate
people handling all this. Very concerned.

Natasha Shliapnikoff
Owner
5968 San Vicente Blvd.  

https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
https://www.google.com/maps/search/5968+San+Vicente+Blvd?entry=gmail&source=g


Sent from my iPhone

On Mar 31, 2021, at 11:04 AM, More Song <more.song@lacity.org> wrote: 

[Quoted text hidden]

More Song <more.song@lacity.org> Wed, Mar 31, 2021 at 4:59 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>

Hi Natasha,

Thanks for your questions/comments. This project has not been approved yet, so it is unclear when construction would start. However,
projects like this would be subject to regulations such as noise limitations and construction management plans, so while some impacts
from construction are unavoidable, they would be kept to a minimum, and if any serious issues do arise in the future, we could address
them at that time.

Meanwhile, I am the right person to discuss the project at 6000 San Vicente with, so feel free to reach out to me any time with
questions or comments. However, if you are asking about Olympia Medical Center, I unfortunately don't have any information about
that because there are no plans with the City yet.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

NATASHA SHLIAPNIKOFF <rginff@aol.com> Wed, Mar 31, 2021 at 8:21 PM
To: More Song <more.song@lacity.org>

Hi! I am actually addressing the project you are working on not Olympia. So, will they be tearing down the entire building that is there
now? Or adding to the building? It is a residential areas so the concern is there for all of us. Demolition, trucks, the parking is very
limited and you will bring in all the workers. Also, the row of four plex  homes on SV have been designated historical homes and it is a
concern that all the drilling and underground work may cause damage to the buildings. I will call the historical society and check with
them regarding this issue. Any major construction is a huge bother to people especially when people are working at home due to Covid
19 and the noise level will be very disturbing to all who are working at home. Perhaps, you can halt this project until people are allowed
to go back to their places of work. Would like to speak with you personally regarding all these issues. Please call me at 323 559 1446.
Would be very appreciative.

Natasha Shliapnikoff  

Sent from my iPhone

On Mar 31, 2021, at 4:59 PM, More Song <more.song@lacity.org> wrote: 

[Quoted text hidden]
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NATASHA SHLIAPNIKOFF <rginff@aol.com> Tue, Apr 6, 2021 at 2:28 PM
To: More Song <more.song@lacity.org>

What is the transformer on the Ogden side? Will there be continuous noise going on? This is an absurd project which will be the worst
thing that ever happened to our neighborhood. It opens up the City and the developers to potential massive lawsuits regarding damage
to people’s health (environmental impact) potential damage to the structure and pipes and foundations of historical buildings, alley way
being obstructed to multiple garages, people unable to work from their homes during Covid 19, children being unable to do their
studies due to noise. You are sacrificing the lives of hundreds of residents which will impact our VOTES at the next election - you do
not care about the residents - you only care about Dr. Saddikhs pet project!!! We reject this monstrosity in our neighborhood and will be
watching this process very carefully. 

Vehicles obstructing our alley and the garages will be towed away.

Natasha Shliapnikoff
Rodion Nahapetov
Owners of 5968 San Vicente Blvd. 

Sent from my iPhone

On Mar 31, 2021, at 8:21 PM, NATASHA SHLIAPNIKOFF <rginff@aol.com> wrote: 

 Hi! I am actually addressing the project you are working on not Olympia. So, will they be tearing down the entire building
that is there now? Or adding to the building? It is a residential areas so the concern is there for all of us. Demolition,
trucks, the parking is very limited and you will bring in all the workers. Also, the row of four plex  homes on SV have been
designated historical homes and it is a concern that all the drilling and underground work may cause damage to the
buildings. I will call the historical society and check with them regarding this issue. Any major construction is a huge
bother to people especially when people are working at home due to Covid 19 and the noise level will be very disturbing
to all who are working at home. Perhaps, you can halt this project until people are allowed to go back to their places of
work. Would like to speak with you personally regarding all these issues. Please call me at 323 559 1446. Would be very
appreciative.
[Quoted text hidden]

More Song <more.song@lacity.org> Tue, Apr 6, 2021 at 3:45 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>

Hi Natasha,

Thank you for your additional comments. The transformer is an electrical box, some may make some light humming/buzzing sounds
but you would have to be very very close to hear it - they don't add any discernible noise to the environment. As a standard practice
transformer boxes are required to be shielded from view by landscaping (shrubs, bushes, etc) so I will bring this up to the applicant to
ensure that it is shielded.

Thank you as always,

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 15, 2021 at 11:12 AM
To: More Song <more.song@lacity.org>

https://www.google.com/maps/search/5968+San+Vicente+Blvd?entry=gmail&source=g
mailto:rginff@aol.com
https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail


Please call me ASAP - 323 559 1446 - Natasha Shliapnikoff  

Sent from my iPhone
[Quoted text hidden]



More Song <more.song@lacity.org>

Re: Opposition to the proposed Five-Story Specialty Medical Hospital at 6000-6032 West San Vicente Boulevard 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com>
To: Pamela Chen <pamelachenjd@gmail.com>
Cc: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, More Song <more.song@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>

Hi Pamela! No one except Lisa Kaye has reached out to me.  I might have to address this radio silence from all the council people, Mr.Song and developers with our Mayor. We are being ignored and I only heard
We do not live on the premises and never received any information regarding this. The City of LA has the information and mailing addresses  of all owners of properties everywhere in the State of CA and formal 
 something so serious as this project needs to be sent vis registered mail with a return receipt required. Leaving flyers on doors like junk mail is no way to handle such a serious project. Also, the last zoom meeti
were not taken, therefore, there is no record of all the numerous remarks from property owners and residents is available. A member of the press requested the minutes or recording of the zoom meeting and wa
available. Mr. Song was leading this meeting. What happened to the discussion we had? No council people attended the meeting, so they don’t even know anything about the protests from the neighborhood or w
project presently. How did this happen? Where were our council people? We are after all their constituents. Would like some answers soon, please!

Sincerely,

Natasha Shliapnikoff
Rodion Nahapetov
323 559 1446 

Sent from my iPhone

On Apr 14, 2021, at 5:51 PM, Pamela Chen <pamelachenjd@gmail.com> wrote: 

Hello

Thank you so much for your quick response and assistance.  I will try to reach out to Natasha and the other contacts identified above.

My husband and I look forward to meeting you and our neighbors at the next Wilshire Vista neighborhood event.

Best regards, Pamela

On Wed, Apr 14, 2021 at 3:51 PM Miracle Mile Chamber <info@miraclemilechamber.org> wrote: 
Pamela,
 
If you were in on the April 6th Planning hearing, you may remember a lengthy and impassioned comment from one Natasha Shliapnikoff.  She owns a building at 5968 San Vicente Blvd. She had previo
her with contacts that she might communicate her concerns for the project. Clearly it will impact many more owners, residents and tenants than just her building alone. Here's the contact roster I gave he
 

 
 
 
 

Hi Natasha,
 
Please find the requested contact info below, as well as the environmental summary and the historic resource study which specifically addresses the
Wilshire Vista historic buildings (including yours).
 
Council District: #10, Mark Ridley-Thomas, (213) 473-7010 (office)
200 N. Spring Street, Room 430, Los Angeles, CA 90012
Planning Deputy (from this council office): Hakeem Parke-Davis, hakeem.parke-davis@lacity.org
 
P.I.C.O. Neighborhood Council: landuse@piconc.com
Wilshire Vista representative of P.I.C.O. NC: Rich Mannino, wilshirevista@piconc.com
 
Developer's Representative: Justin Mahramas, (213) 617-4101, jmahramas@sheppardmullin.com
 
Property Owner: 6000 SV Holdings, LLC
(310) 746-5918, ks@docsspineortho.com 
 

 
Mr. More Song
Planning Assistant
Los Angeles City Planning
200 N. Spring Street, Room 763
Los Angeles, CA  90012
Planning4LA.org
(213) 978-1319
 
Beyond being in touch with Natasha, I would encourage you to reach out to the Pico Neighborhood Council, specifically the Land Use Committee. 
They recently had an election of new officers so Rich Mannino may no longer represent Wilshire Vista in that group. 
 
I also heard from an architect who was on the Land Use committee when the proposal was voted on last fall. He, alone, opposed it. Again, I do not know 
if he is still on that committee but his comments to me were:
 
 "It's good that Natasha was able to speak for so long.  It may not be efficient, but it is so necessary and wonderful that our city can provide venues for 
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On Tue, Apr 13, 2021 at 6:02 PM Pamela Chen <pamelachenjd@gmail.com> wrote: 

 
Hello
 
My husband and I are recent arrivals to the Wilshire Vista neighborhood. Our South Ogden Drive duplex is located on the block south of the proposed 6000-6032 West San V
Five-Story Specialty Medical Hospital.
 
A�er a�ending the Los Angeles City Planning Hearing on April 6, 2021 and reviewing the Nega�ve Declara�on – February 2021 filed for this development project, we have conce
nega�ve impact that this proposed Five-Story Specialty Medical Hospital will have on our neighborhood.
 
My husband and I hope that your associa�on could introduce us to others in the Wilshire Vista neighborhood who also share concerns about the proposed Five-Story Specialty 
Hospital and/or have ideas about how to form a stronger coali�on to oppose this development project. 
 
Thank you for your �me and considera�on.  Pamela
 

mailto:pamelachenjd@gmail.com
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More Song <more.song@lacity.org>

Re: 6000 Olympic Blvd construction 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com> Fri, Apr 16, 2021 at 11:03 AM
To: Kevin Golden <kevin.golden@lacity.org>
Cc: More Song <more.song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Michael
Wacht <mwacht@intuarch.com>

Dear Mr. Golden! As we discussed, as long time homeowners of 5968 San Vicente Blvd., we have not received any mailings to our
correct address regarding any information pertaining to the construction at 6000 Olympic Blvd. We had no idea what was going on for
a long time about all these construction plans. Now, that we know from talking to a neighbor, we deeply oppose this monstrosity being
built in our historical neighborhood just a few feet away from our historical 1926 building and many other historical buildings in our
Wilshire Vista area. We are extremely disturbed about the many unanswered questions by Mr. Song and the developers and Dr. Sadie,
such as, the parking for construction vehicles in our alleys which will block people from being able to get in and out of their garages.
The noise levels in our residential neighborhood which will prevent residents  from being able to work and instruct their children during
the COVID 19 mándate to work and study from hone. We are concerned about the vibrations and damage which may occur to our
historical buildings during this two year construction, especially during the demolition and underground construction. We worry about
the pollution from the dust and debris which will impact the  health of our children and ourselves and our tenants. We just worry, and
keep worrying and get no answers. The recent meeting on zoom was not attended by the council people and Mr. Song has no record
of our grievances, therefore, our voices mean nothing to either the City or The Council people and, certainly not to the developers who
presented us with a long infomercial about their building. We care about our own well-being, our children being able to study, people
being able to work with loud construction right by their homes. Does anyone care about this??? 

We worked hard to buy our building, we pay our taxes, we are upstanding citizens, yet our voices do not seem to matter, our questions
are not being answered and the council people remain hidden. Not so when they need our votes! 

Please, as we discussed, have Mr.Song send me the list where our address appears. As stated above we never received any notices
about this construction. Also, we need to be included on the interested parties list which you told me about. Please have Mr. Song
confirm all this.

Mr. Golden, the City representatives such as yourself and Mr. Song really need to show more concern and ask the developers and the
council people to answer the questions which are being asked from the owners and residents of the buildings, who are being deeply
impacted by this frivolous construction. Also, why are they being allowed to add another level above allowable code level and bring in a
huge modern structure into a historical neighborhood which thus building borders. Has Mr. Song consulted with the LA Conservancy of
historical buildings? Many of our buildings are on the historical register and are historically important architecture for the City of Los
Ángeles.

Please ask Mr. Song to follow through and,  from now on, to keep us informed regarding ALL MEETINGS pertaining to this
construction as well as all other matters occurring in our neighborhood. I sent Mr.Song our correct address yesterday. 

Sincerely,

Natasha Shliapnikoff
Rodion Nahapetov  
Owners of 5968 San Vicente Blvd.
www.Rodionnahapetov.com  
Sent from my iPhone

On Apr 15, 2021, at 8:32 PM, NATASHA SHLIAPNIKOFF <rginff@aol.com> wrote: 

 Thank you for reaching out Kevin! Will call
you tomorrow. Natasha Shliapnikoff  

Sent from my iPhone

On Apr 15, 2021, at 5:23 PM, Kevin Golden <kevin.golden@lacity.org> wrote: 
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Hello Natasha,

I am More Song's supervisor here at the City Planning Department.  For your convenience I can be
reached tomorrow morning at (213)978-1396.  That way, we can go over any issues you have, in detail.

I look forward to our conversation.  Have a good evening.    
 

Sincerely,

KEVIN GOLDEN 
CITY PLANNER 

 
Department of City Planning 
Expedited Processing Section
 
T: (213) 978-1396 
200 N. Spring St., Room 763
Los Angeles, CA. 90012

http://www.lacity.org/
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More Song <more.song@lacity.org>

6000 San Vicente project 
9 messages

More Song <more.song@lacity.org> Thu, Apr 15, 2021 at 3:59 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Kevin Golden <kevin.golden@lacity.org>, Heather Bleemers <Heather.Bleemers@lacity.org>

Hi Natasha,

I just received your missed calls and voicemails, and I also saw your communication with the neighborhood council, so I thought I'd
address your concerns here:

1) The Brown Act regulates all public government meetings, such as the hearing for this project. However, there is no requirement for
the meeting to be recorded or for minutes to be published. If the public wishes to record the meeting they are free to do so.

2) Although there are no published minutes, I did note every person who spoke and the points they raised. These will be compiled into
the staff recommendation report, which will be available approximately 1 week before the City Planning Commission meeting on May
27, 2021. Also, as I mentioned to you before, all comments I receive, regardless of whether they are spoken, emailed, mailed, etc, are
all evaluated the same way, so your concerns as well as those of everyone else who spoke or otherwise sent me comments have all
been noted and will be addressed.

3) As Lisa Kaye mentioned, the next meeting for the Planning dept for this project is the City Planning Commission meeting on May 27,
2021. You are welcome to attend and speak again at that time. The commission will also have reviewed all of your written comments
by then, since all of our emails are a part of the record.

4) Notice of the hearing was mailed to all owners and occupants within 500 feet of the project site. No other documents are required to
be mailed out (although you are free to request and I can provide, as I've done already). The notice was mailed to the address below in
our records:

5) The council office has been made aware of this hearing and case - the agenda and info for the 4/6 hearing was sent to them on
March 12. The email is attached for your reference.

6) My direct supervisor is Kevin Golden, and the senior planner overseeing my group is Heather Bleemers - both are copied on this
email. If they are unable to get back to you tomorrow, they will be happy to help you on Monday.

Thank you as always,

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

City of Los Angeles Mail - EPS Hearing Notice for 4_6_21 HO Agenda.pdf 
139K
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NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 15, 2021 at 4:22 PM
To: More Song <more.song@lacity.org>
Cc: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>

We are not allowed to record LA City meetings because this meeting was led by you and it was your responsibility to record it or to hire
a professional to make accurate notes and provide minutes of this meeting. In case there is a legal battle in the future, they will call
upon you to provide either minutes or a recording of this and all other meetings. This was not a social call, it was a formal meeting
which requires a record of what was said and discussed. Anything dealing with City matters especially with many opposing views
needs to be recorded or a person is hired to keep precise notes. This is a requirement to have ALL RECORDS OF EVERYTHING. For
your further information, Our address is 1014 S Dunsmuir Avenue, LA 90019 and everything needs to come here. Many owners are
not on the premises and it is your fiduciary duty to contact every owner and look up where they live. This was handled poorly and
unprofessionally from every angle. Everything from now on, send to the mailing address which I gave you. About 30-45 percent of
owners don’t live in these properties. Your job is to inform and find out about this and get the information to them and do it via
registered mail with a signature receipt. This is integral because we cannot be missing these important issues going on in our
neighborhoods. 

No council people were present, so they have no clue as to what happened at this meeting and you have no record of all our
statements. 

You say there is a record of this meeting, then please send me these notes and forward them to the council people as well!’Where was
Hakeem? Or Myra? Are they not overseeing this project?

Yes, I would like to speak to your supervisors prior to escalating this situation further.

The radio silence from everyone is deafening!!!

Natasha Shliapnikoff
Rodion Nahapetov
www.Rodionnahapetov.com 

PS. By the way, Rodion is my husband.

Sent from my iPhone

On Apr 15, 2021, at 4:00 PM, More Song <more.song@lacity.org> wrote: 

Hi Natasha,

I just received your missed calls and voicemails, and I also saw your communication with the neighborhood council, so I
thought I'd address your concerns here:

1) The Brown Act regulates all public government meetings, such as the hearing for this project. However, there is no
requirement for the meeting to be recorded or for minutes to be published. If the public wishes to record the meeting they
are free to do so.

2) Although there are no published minutes, I did note every person who spoke and the points they raised. These will be
compiled into the staff recommendation report, which will be available approximately 1 week before the City Planning
Commission meeting on May 27, 2021. Also, as I mentioned to you before, all comments I receive, regardless of
whether they are spoken, emailed, mailed, etc, are all evaluated the same way, so your concerns as well as those of
everyone else who spoke or otherwise sent me comments have all been noted and will be addressed.

3) As Lisa Kaye mentioned, the next meeting for the Planning dept for this project is the City Planning Commission
meeting on May 27, 2021. You are welcome to attend and speak again at that time. The commission will also have
reviewed all of your written comments by then, since all of our emails are a part of the record.

4) Notice of the hearing was mailed to all owners and occupants within 500 feet of the project site. No other documents
are required to be mailed out (although you are free to request and I can provide, as I've done already). The notice was
mailed to the address below in our records:
<image.png>

5) The council office has been made aware of this hearing and case - the agenda and info for the 4/6 hearing was sent to
them on March 12. The email is attached for your reference.

https://www.google.com/maps/search/1014+S+Dunsmuir+Avenue,+LA+90019?entry=gmail&source=g
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6) My direct supervisor is Kevin Golden, and the senior planner overseeing my group is Heather Bleemers - both are
copied on this email. If they are unable to get back to you tomorrow, they will be happy to help you on Monday.

Thank you as always,

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

<City of Los Angeles Mail - EPS Hearing Notice for 4_6_21 HO Agenda.pdf>

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 15, 2021 at 4:25 PM
To: More Song <more.song@lacity.org>
Cc: Michael Wacht <mwacht@intuarch.com>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>

Please copy your supervisors on all my emails - I would like to discuss these points with them. I am not understanding the situation
with our alleys being used for parking of equipment - please explain how our tenants are supposed to get into their garages? If you
block peoples garages we have the right to tow away whichever vehicles are blocking our garages in the alley. Please explain what
you are planning to do about this?

Natasha  

Sent from my iPhone

On Apr 15, 2021, at 4:22 PM, NATASHA SHLIAPNIKOFF <rginff@aol.com> wrote: 

 We are not allowed to record LA City meetings because this meeting was led by you and it was your responsibility to
record it or to hire a professional to make accurate notes and provide minutes of this meeting. In case there is a legal
battle in the future, they will call upon you to provide either minutes or a recording of this and all other meetings. This was
not a social call, it was a formal meeting which requires a record of what was said and discussed. Anything dealing with
City matters especially with many opposing views needs to be recorded or a person is hired to keep precise notes. This
is a requirement to have ALL RECORDS OF EVERYTHING. For your further information, Our address is 1014 S
Dunsmuir Avenue, LA 90019 and everything needs to come here. Many owners are not on the premises and it is your
fiduciary duty to contact every owner and look up where they live. This was handled poorly and unprofessionally from
every angle. Everything from now on, send to the mailing address which I gave you. About 30-45 percent of owners don’t
live in these properties. Your job is to inform and find out about this and get the information to them and do it via
registered mail with a signature receipt. This is integral because we cannot be missing these important issues going on in
our neighborhoods. 
[Quoted text hidden]

More Song <more.song@lacity.org> Thu, Apr 15, 2021 at 5:07 PM
To: Kevin Golden <kevin.golden@lacity.org>, Heather Bleemers <Heather.Bleemers@lacity.org>

FYI, if you want to address any of these (beyond the many lengthy conversations I've already had with her). 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
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https://www.google.com/maps/search/200+N.+Spring+St.,+Room+763+Los+Angeles,+CA.+90012?entry=gmail&source=g
https://www.google.com/maps/search/200+N.+Spring+St.,+Room+763+Los+Angeles,+CA.+90012?entry=gmail&source=g
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https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
mailto:rginff@aol.com
https://www.google.com/maps/search/1014+S+Dunsmuir+Avenue,+LA+90019?entry=gmail&source=g


Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

Kevin Golden <kevin.golden@lacity.org> Thu, Apr 15, 2021 at 5:13 PM
To: More Song <more.song@lacity.org>
Cc: Heather Bleemers <Heather.Bleemers@lacity.org>

Hi More, 
Yes, I'll contact her now.
 

Sincerely,

KEVIN GOLDEN 
CITY PLANNER 

 
Department of City Planning 
Expedited Processing Section
 
T: (213) 978-1396 

[Quoted text hidden]

[Quoted text hidden]

NATASHA SHLIAPNIKOFF <rginff@aol.com> Fri, Apr 16, 2021 at 11:11 AM
To: More Song <more.song@lacity.org>

Mr. Song! Spoke to Mr. Golden and he said you would provide me with the homeowners list with addresses of our area and you would
add us to interested parties list of 500 ft ownership. Up to now, we have received NO CORRESPONDENCE regarding anything going
on in our neighborhood - mainly construction and changes to the neighborhood. From now on, this must be done. Again, our correct
address is: 1014 S Dunsmuir Avenue, Los Ángeles, CA. 90019. Our correct names are Rodion Nahapetov and Natasha Shliapnikoff -
owners of 5968 San Vicente Blvd., Los Ángeles, CA. 90019. Please update your list.

Natasha Shliapnikoff
Rodion Nahapetov  

Sent from my iPhone

On Apr 15, 2021, at 4:22 PM, NATASHA SHLIAPNIKOFF <rginff@aol.com> wrote: 

 We are not allowed to record LA City meetings because this meeting was led by you and it was your responsibility to
record it or to hire a professional to make accurate notes and provide minutes of this meeting. In case there is a legal
battle in the future, they will call upon you to provide either minutes or a recording of this and all other meetings. This was
not a social call, it was a formal meeting which requires a record of what was said and discussed. Anything dealing with
City matters especially with many opposing views needs to be recorded or a person is hired to keep precise notes. This
is a requirement to have ALL RECORDS OF EVERYTHING. For your further information, Our address is 1014 S
Dunsmuir Avenue, LA 90019 and everything needs to come here. Many owners are not on the premises and it is your
fiduciary duty to contact every owner and look up where they live. This was handled poorly and unprofessionally from
every angle. Everything from now on, send to the mailing address which I gave you. About 30-45 percent of owners don’t
live in these properties. Your job is to inform and find out about this and get the information to them and do it via
registered mail with a signature receipt. This is integral because we cannot be missing these important issues going on in
our neighborhoods. 
[Quoted text hidden]
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More Song <more.song@lacity.org> Fri, Apr 16, 2021 at 11:32 AM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Kevin Golden <kevin.golden@lacity.org>

Hi Natasha,

Please find the 500-foot radius owners list attached. You'll find your husband's name and correct address under label #60 (which I also
showed you yesterday). The City contracts to a company called BTC to mail the notices out - the receipt is also attached for your
reference. This serves as the City's confirmation that the notice was mailed out to you at the correct address, so unfortunately I have
no explanation if you did not receive it. Moving forward, I have added you to the interested parties list as well.

Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

2 attachments

OWN LIST IN LABEL FORMAT.pdf 
119K

BTC Updated Receipt (2-26-21).pdf 
150K

NATASHA SHLIAPNIKOFF <rginff@aol.com> Fri, Apr 16, 2021 at 11:47 AM
To: More Song <more.song@lacity.org>

Thank you More! We definitely didn’t not receive it or any other correspondence or flyers regarding this construction. Was the mail sent
regular mail? When was it sent? I checked with my husband and we definitely did not get it. Can you resend whatever was sent out to
homeowners regarding this construction. Best to send it via mail so that we can see if it gets to us this time.

Thank you,

Natasha Shliapnikoff
Rodion Nahapetov  

Sent from my iPhone
[Quoted text hidden]

[Quoted text hidden]
<OWN LIST IN LABEL FORMAT.pdf>
<BTC Updated Receipt (2-26-21).pdf>

More Song <more.song@lacity.org> Fri, Apr 16, 2021 at 11:58 AM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>

Hi Natasha,

The only thing that was sent via mail was the notice of the public hearing on 4/6, and it was mailed on March 12 via next-day mail. I'm
attaching a digital copy for your reference, but the physical sheet is the exact same. Moving forward I will also email you digital copies
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of any notices to be extra sure you receive them.

Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

CPC-2020-251-GPA-ZC-HD Hearing Notice (HO) (Webinar).pdf 
667K
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More Song <more.song@lacity.org>

NationalRegisterofHistoricPlacesRegistrationForm_CA_Los Angeles_Wilshire Vista
West_DRAFT(nominating materials see Actions Taken in ohp.parks.ca.gov) copy.pdf 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com> Fri, Apr 16, 2021 at 2:25 PM
To: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, More Song <more.song@lacity.org>, Kevin Golden
<kevin.golden@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>, Pamela Chen
<pamelachenjd@gmail.com>, Rosina Jacobs <rosjacobs@aol.com>, landuse@piconc.com, President <president@piconc.com>

Mr. Davis, Mr. Song and Mr. Golden: Please take a look at this comprehensive study in the attached report, which clearly states the
importance of this Historical neighborhood (Wilshire Vista West). The photos of our buildings are all on page 68.  Also, please forward
this letter and the attached report to the developer and to our Councilman and enter this letter and the report into your file for the May
27 meeting, so we can all address these issues.  

All of you collectively, including the developers, their law firm and Dr. Sadik are blatantly ignoring  the fact that a size variance is not
legal and you would be “bending”  the rules and would be allowed to build a monstrosity which goes completely against the history and
look of our neighborhood. Bending the code regulations requires a very detailed and comprehensive reason. Why are you even
considering giving this allowance to Dr. Sadik council people and City of LA people?  

This “elite”medical center/hospital is not for the impoverished and the needy who truly need help, especially now. This clinic is being
built for the wealthy people who can afford such specialized spinal care. This is not for our community, this is for Dr. Sadik to make
millions of dollars at the expense of our historical neighborhood. You all understand that the developers of 6000 Olympic  are being
given “special” allowances with their variance request, and, we would like to know for what reason are you allowing this to happen? 
They are coming into our neighborhood with this “elite” hospital for the rich and taking away our right for quiet enjoyment, they are
taking away the right of the residents to work from home during COVID 19, they are coming in with their huge construction equipment
and blocking our alleys, they are coming in for two years of construction and  taking away the few precious parking spaces which we
need ourselves, they are coming in and taking over our neighborhood  and building a terrible monstrosity which does not fit into our
beautiful historical Wilshire Vista neighborhood, but, mostly they are taking away something no money can buy - our quiet
neighborhood and enjoyment and our peace, and also poisoning our air with the dust and debris which comes with construction. Why
do the rich always get away with buying their way into whatever they wish to do? Why are our voices not being heard? You did not
even bother to record the hearing where we spoke so passionately and by doing this, you just silenced our voices and let us know that
our opinions do not count.  

Sincerely, 

Natasha Shliapnikoff
Rodion Nahapetov 
and many more neighbors who are joining us!!! 

Sent from my iPhone 

NationalRegisterofHistoricPlacesRegistrationForm_CA_Los Angeles_Wilshire Vista West_DRAFT(nominating materials
see Actions Taken in ohp.parks.ca.gov) copy.pdf 
9141K
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More Song <more.song@lacity.org>

NationalRegisterofHistoricPlacesRegistrationForm_CA_Los Angeles_Wilshire Vista
West_DRAFT(nominating materials see Actions Taken in ohp.parks.ca.gov) copy.pdf 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com> Sat, Apr 17, 2021 at 9:24 AM
To: mayra.guevara@lacity.org
Cc: Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>, Hakeem Parke-Davis <hakeem.parke-
davis@lacity.org>, More Song <more.song@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Lisa Kaye <lk@lisakaye.com>

Hi Mayra! Nice speaking with you. Please take a look at the attached pdf. This is a comprehensive report, which was professionally
prepared under the direction of the National Register of Historic Places for the purpose of nominating and declaring Wilshire Vista
West a historical neighborhood, which, did happen in October of 2020. This report was sent to me by Pamela Chen, another very
unhappy home owner, vehemently, opposing this construction.  

Since you represent this district, please read this comprehensive report and you will learn that our area was built by the first female
architect, the first African American architect and the first Jewish architect, among many other important architects. This makes our
neighborhood very unique and rare in our city. These multi-family homes need to be preserved and respected and honored as a very
important legacy to the City of Los Angeles, and not compromised by a ridiculous modern structure which will ruin the integrity of this
very special historic neighborhood.  

This important fact about our neighborhood is being ignored by everyone involved in the 6000 San Vicente construction. Rules in
variance of height and size are being allowed, or at least considered to be given to Dr. Sadik. Why? This is not legal and is totally
“bending” the rules of allowable size of a construction in our area. In addition, this modern structure will totally ruin the look of our
historical neighborhood. It simply does not fit in in any way! It is a huge monstrosity!  

Not only this, but this construction will take away the few parking spaces, which are already impossible to find for the actual residents
of our area, it will block alleys with construction vehicles, and, most importantly now, during COVID-19, the excessive noise will prevent
people from being able to work from home and children to be schooled from home. This noise and total disruption will go on every day
(except Sundays) from 8 am to 5-6 pm for 24 months.  

 In addition, no one knows about the impact to the multiple historic buildings located in Wilshire Vista. The drilling, demolition, and other
heavy construction can crack the very old underground water pipes in our area, it can cause cracks and other vibrational damage to
the nearby historical structures. Our neighborhood will have to observe and notate any and all damage to our properties, especially the
ones located within 500 ft. from the construction site. Please note that historical buildings cannot ever be duplicated and legally are not
allowed to be altered.  

Your councilman and his office, the developers, Dr. Sadik personally, the City of LA and all parties allowing this variance in size and
this construction to move forward can find themselves legally liable for any and all damage to the buildings and to our alleys and our
water pipes. We will be watching for all this very carefully and methodically. 

This construction does not serve our community in any way, as it is an “elite” and very narrowly specialized facility which only treats
spine injuries and nothing else. This is not a hospital which will help the homeless or the needy or low income people,  but a private
medical center for the rich. Dr. Sadik will take over our neighborhood, take our parking spaces and make millions of dollars for himself
and not serve our community in any manner but a disruptive and destructive one. 

Please tell our Councilman that none of the people in our neighborhood who are his constituents are pleased with his allowing this
variance of size and height to be taking place - it is simply illegal and violates our rights as owners and residents of Wilshire Vista
West. Please forward this email to him along with the attached report. 

All the residents and owners need answers from our Councilman and need for him to know that he has an entire neighborhood
opposing his decision about building this modern monstrosity in our beautiful neighborhood. Please have him look at the report so that
he will understand about the historical significance of the area he represents. He probably does not know any of this and needs to be
aware of it ASAP. 

Please enter this report and my testimony in this email  into your file for discussion at the next meeting on May 27. We are all hoping
that the Councilman, you and Hakeem will be present at this meeting since you were not in attendance at the last hearing. This was
very upsetting to many of us that no one from our council office cared enough to listen to our passionate opposition. Hopefully, you will
hear us at the next meeting. 

Best, 



Natasha Shliapnikoff
Rodion Nahapetov 
Owners of 5968 San Vicente Blvd. Historical Building  

Sent from my iPhone 

NationalRegisterofHistoricPlacesRegistrationForm_CA_Los Angeles_Wilshire Vista West_DRAFT(nominating materials
see Actions Taken in ohp.parks.ca.gov) copy.pdf 
9141K
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More Song <more.song@lacity.org>

May 27 hearing re: 6000 SV Construction 
8 messages

NATASHA SHLIAPNIKOFF <rginff@aol.com> Mon, Apr 19, 2021 at 11:27 AM
To: More Song <more.song@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Hakeem Parke-Davis <hakeem.parke-
davis@lacity.org>, Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>,
landuse@piconc.com, mayra.guevara@lacity.org

Dear Mr. Song, good Monday morning to you! I kindly request to get the mailing list of homeowners who received written information
regarding the construction. We never received any mailed information, therefore we would like to have the list. Mr. Golden said that you
can request this list from the company who does the mailings and forward it to me via email. 

In addition, we would like the answers to the following questions asked by several owners and residents in the area of the construction: 

1. Who owns the alleyway where the developer plans to park construction vehicles? are they aware of this? Have the tenants who use
the garages which are in the alleyway been contacted?  

2. What will happen during the May 27th planning commission meeting? Will there be a public comment period, and if yes, for how
long? Will the meeting be recorded this time? What are the topics on the agenda and can we get a copy of them prior to the meeting?
What are the procedures and timeline to submit documentation prior to the heating? 
3. If, for some reason, the planning commission approves the variance at the May 27th meeting, will the neighborhood have the time to
oppose this decision. As you know. many of us just became aware of this construction very recently and want our voices heard before
decisions are made which impact our entire neighborhood. 
4. What happens next, after this meeting? 

Look forward to receiving the list, the answers to our questions and the agenda for the upcoming meeting. 

Sincerely, 

Natasha Shliapnikoff
Pamela Chen 
Rodion Nahapetov 
and a group of neighbors who
wish to remain anonymous at this time 

Sent from my iPhone 

More Song <more.song@lacity.org> Mon, Apr 19, 2021 at 11:47 AM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Kevin Golden <kevin.golden@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Pamela Chen
<pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>, Land Use Committee
<landuse@piconc.com>, mayra.guevara@lacity.org

Hello,

Thank you for reaching out. Hearing notices were mailed out to all owners and occupants within 500 feet of the project site - the
owners' list is attached for your reference (I've already sent this to you before though). In response to your questions:

1) The alleyway is public property, e.g. owned by the City. Therefore, no single individual is permitted to block the alley without City
approval. The Dept of Transportation and Dept of Building and Safety will have to approve a construction management plan before the
developer can do anything to the alley or park any construction vehicles there. They will consider access to the garages and will not
permit access to be blocked unless a suitable arrangement can be made with the residents at that time. Since these details are all
worked out with these other departments, Planning does not regulate the exact details, but is only looking at the development of the
project as a whole right now.

2) On 5/27, the Planning Commission will issue a recommendation whether to approve or deny the project. The public can speak just
like at the 4/6 hearing, except the commission will limit each speaker to 1 minute. Planning Commission meetings are recorded (audio
only), available about a week after the meeting. The agenda will be available about a week before the date, but each item is a different



project, so you will likely only be interested in this particular item. Documentation can be submitted to me any time prior to the meeting
for the Planning Commission to consider.

3) / 4) The Planning Commission will issue a recommendation on 5/27. The project and decision then goes to the City Council. There
is no exact timeline for this yet, but it will at a minimum be heard by the City Council approximately 1-2 months after 5/27. Anyone from
the public can still submit comments to me at any time.

Please feel free to reach out with any other questions.

Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

OWN LIST IN LABEL FORMAT.pdf 
119K

NATASHA SHLIAPNIKOFF <rginff@aol.com> Mon, Apr 19, 2021 at 1:46 PM
To: More Song <more.song@lacity.org>

Thank you Mr. Song! I meant all owners in our Wilshire Vista area, not just the ones that are 500 feet from the construction. This will be
appreciated. 

Natasha  

Sent from my iPhone

On Apr 19, 2021, at 11:48 AM, More Song <more.song@lacity.org> wrote: 

[Quoted text hidden]
<OWN LIST IN LABEL FORMAT.pdf>

More Song <more.song@lacity.org> Mon, Apr 19, 2021 at 1:56 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Kevin Golden <kevin.golden@lacity.org>

Hi Natasha,

Understood, thanks for the clarification. Unfortunately I am unable to provide the ownership info beyond what is legally required for this
project, because that is not within the purview of this project. Ownership information is publicly available through the County, but
unfortunately I cannot obtain this for you. There are also many online services that can do this for you.

Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 
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200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

Hakeem Parke-Davis <hakeem.parke-davis@lacity.org> Mon, Apr 19, 2021 at 3:01 PM
To: More Song <more.song@lacity.org>
Cc: NATASHA SHLIAPNIKOFF <rginff@aol.com>, Kevin Golden <kevin.golden@lacity.org>, Mayra Guevara <mayra.guevara@lacity.org>

Thanks for your detailed response More. I hope you are well. 
[Quoted text hidden]
--  
Hakeem Parke-Davis
Planning Deputy
Council District 10 -  Mark Ridley-Thomas

NATASHA SHLIAPNIKOFF <rginff@aol.com> Mon, Apr 19, 2021 at 3:41 PM
To: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>
Cc: More Song <more.song@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Mayra Guevara <mayra.guevara@lacity.org>

Hello Hakeem! How about a response from you to why no one from the Councilman’s office did not participate in the last hearing and
why there are no 
Minutes or recording of this meeting where we wanted our representatives to hear our voices and concerns! Radio silence. Can we
hear from you directly?

Natasha Shliapnikofff 

Sent from my iPhone

On Apr 19, 2021, at 3:08 PM, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org> wrote: 

[Quoted text hidden]

NATASHA SHLIAPNIKOFF <rginff@aol.com> Mon, Apr 19, 2021 at 3:45 PM
To: Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>, More Song <more.song@lacity.org>, Lisa Kaye
<lk@lisakaye.com>, landuse@piconc.com, Kevin Golden <kevin.golden@lacity.org>

Sent from my iPhone

Begin forwarded message: 

From: NATASHA SHLIAPNIKOFF <rginff@aol.com> 
Date: April 19, 2021 at 3:41:10 PM PDT 
To: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org> 
Cc: More Song <more.song@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Mayra Guevara
<mayra.guevara@lacity.org> 
Subject: Re: May 27 hearing re: 6000 SV Construction 
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 Hello Hakeem! How about a response from you to why no one from the Councilman’s office did not participate in the last
hearing and why there are no 
[Quoted text hidden]

Mayra Guevara <mayra.guevara@lacity.org> Mon, Apr 19, 2021 at 4:13 PM
To: More Song <more.song@lacity.org>

Mr. Song, when was the meeting held? 

Please feel free to call me at 323-733-7514. 
[Quoted text hidden]



More Song <more.song@lacity.org>

Re: Construction - 6000 San Vicente Blvd. 
NATASHA SHLIAPNIKOFF <rginff@aol.com> Tue, Apr 20, 2021 at 8:16 PM
To: Shannon Ryan - City of Los Angeles <Shannon.Ryan@lacity.org>
Cc: Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>, More Song <more.song@lacity.org>, Hakeem
Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>

Dear Shannon and Mr. Song!

 Thank you for the information you sent me Shannon, however, if you notice the dates, you will see that all this  was just prepared in
February/March of 2021, it seems that these documents were literally “dumped” a few weeks ago and, we are expected to analyze all
this in such a short time? I asked specific questions about whether a  vibrational impact study was done? Please answer this question
as it is very important to do this according to all historical building guidelines. We, vehemently, disagree with the determination that this
“modern monstrosity” will not adversely impact our neighborhood. Of course, it will impact our historical neighborhood! It is too big for
that space and the variance should not be allowed. This is simply “bending” the rules for a wealthy developer and we need to know
why this is being allowed???  We don’t agree with this potential decision. Also, we would like to discuss the vibrational study with you.
Please call me - 323 559 1446.

We can clearly ascertain that many decisions and studies and paperwork were prepared under the cover of darkness during the
COVID pandemic and, this is totally unfair to all the owners and residents of Wilshire Vista West.  We were given NO TIME to examine,
research and consult with experts on our side in order to make certain that your information is correct and serves the best interests of
our community. You certainly  made a lot of important decisions  on behalf of our neighborhood and without the community involvement
and input. This creates bad will and lots of animosity! Not good for any of us to have this stand off! By doing all the studies and
documentation in such quick and secret manner and not giving us the chance to do our own due diligence, you have damaged the
relationship of our community with the City of Los Ángeles,  Councilman Thomas’ office,  and, certainly withthe developer. This is
extremely damaging to all parties involved. 

We would like to request an extension and halt all   decisions regarding the construction of this building for at least 90 days, in order for
the Homeowners and residents of wilshire vista to have the proper amount of time to consult with experts and legal counsel who can
properly advise us about the legality and correctness of your documentation and your decision of granting this developer the space
variance. We would like for you to act fairly and give us this time and consideration.

Let us know how to file for an extension? Again, we reiterate that we need more time. It is impossible to research all this in a few
weeks and allow such an unfair and legally questionable variance to be allowed.

Look forward to hearing from you!

Sincerely,

Natasha Shliapnikoff  

Sent from my iPhone

On Apr 20, 2021, at 6:26 PM, Shannon Ryan - City of Los Angeles <Shannon.Ryan@lacity.org> wrote: 

[Quoted text hidden]

mailto:Shannon.Ryan@lacity.org


More Song <more.song@lacity.org>

Proposed hospital expansion irks neighbors - Park Labrea News/ Beverly PressPark Labrea
News/ Beverly Press 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com> Wed, Apr 21, 2021 at 2:02 PM
To: More Song <more.song@lacity.org>

Thank you for your response Mr. Song! 

Please forward the attached article to your “management” as an additional exhibit in order for them to grant us a 90 day extension to
review all your documents. This article is causing a lot of anger among owners and the public beyond our neighborhood! Everyone is
outraged about the unfair and under handed treatment our neighborhood is receiving from Councilman Thomas, the City of Los
Angeles and the developers of 6000 San Vicente construction. Laws are being broken right and left by allowing variances, false reports
are being fabricated  about NO IMPACT TO THE NEIGHBORHOOD, and all this being done quickly so no one notices it. It spelled out
how we are being treated as the owners and residents! This is plain unacceptable and very corrupt to operate under the cover of Covid
19 and produce studies as late as April 5. And, give no time to us to review. 

We will be doing follow up articles about the unfairness and mistreatment we are receiving. Will be sending you copies of the
additional  coverage. 

https://beverlypress.com/2021/04/proposed-hospital-expansion-irks-neighbors/ 

Sent from my iPhone 

https://beverlypress.com/2021/04/proposed-hospital-expansion-irks-neighbors/


More Song <more.song@lacity.org>

Fwd: Re Oppose 6000 San Vicente - Letter to Property Owners within 500 feet and Questions 
1 message

NATASHA SHLIAPNIKOFF <rginff@aol.com> W
To: More Song <more.song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Pamela Chen <pamelachenjd@gmail.com>

Sent from my iPhone

Begin forwarded message: 

From: NATASHA SHLIAPNIKOFF <rginff@aol.com> 
Date: April 21, 2021 at 2:25:34 PM PDT 
To: shannon.ryan@lacity.org 
Subject: Re Oppose 6000 San Vicente - Letter to Property Owners within 500 feet and Questions 

This is one of the reactions from owners and there many more! Not a single person has seen this Negative Declaration in our community! No link or discussion was ever provided. We do not agree with m
listed there. Most of our owners and neighbors have seen this! It’s shocking!!! We need an extension of time to review this, and all other reports which you prepared and did not inform us about until yester
more? Where is the vibrational impact report?
Please realize that you are literally keeping information from an entire neighborhood.  

OPPOSE 6000 SAN VICENTE COMMITTEE  

Natasha Shliapnikoff et. al  

Sent from my iPhone

mailto:rginff@aol.com
mailto:shannon.ryan@lacity.org


More Song <more.song@lacity.org>

Fwd: Proposed hospital expansion irks neighbors - Park Labrea News/ Beverly PressPark
Labrea News/ Beverly Press 
6 messages

NATASHA SHLIAPNIKOFF <rginff@aol.com> Fri, Apr 23, 2021 at 11:07 AM
To: More Song <more.song@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Hakeem Parke-Davis <hakeem.parke-
davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>,
landuse@piconc.com, mayra.guevara@lacity.org

Dear Mr. Song, please see attached letter from your supervisor Mr. Golden. From what he states in his e-mail, the owners and the
residents of the Wilshire Vista West historical neighborhood have no voice or rights to request an extension without the applicant’s
permission? We assume the applicant is Dr. Seddique? Is this correct? If it is, then, are we to assume, that Dr. Seddique is calling all
the shots and we have no rights whatsoever as owners and residents to be granted the time to review documents? 

As you know , Shannon Ryan just provided links to documents including the negative impact document along  with a multitude of other
documents and studies, just a couple of days ago.  NO ONE HAS SEEN THESE DOCUMENTS BEFORE since they were not
provided to us during the April meeting. WHY??? And now, the applicant along with you refuse the extension for us to properly review
and consult about these documents? 

You, the Council people, the applicant get to decide the entire fate of our neighborhood? We get no extension - WHY EXACTLY???

Sincerely,

Natasha Shliapnikoff et. al
OPPOSE 6000 SV CONSTRUCTION 

Sent from my iPhone

Begin forwarded message: 

From: NATASHA SHLIAPNIKOFF <rginff@aol.com> 
Date: April 23, 2021 at 10:33:14 AM PDT 
To: Pamela Chen <pamelachenjd@gmail.com> 
Subject: Fwd: Proposed hospital expansion irks neighbors - Park Labrea News/ Beverly PressPark Labrea News/
Beverly Press

 Here is a letter from More Song’s boss! Weird that more song decides about the extensión! Curious!

Natasha  

Sent from my iPhone

Begin forwarded message: 

From: Kevin Golden <kevin.golden@lacity.org> 
Date: April 23, 2021 at 9:02:45 AM PDT 
To: NATASHA SHLIAPNIKOFF <rginff@aol.com> 
Subject: Re: Proposed hospital expansion irks neighbors - Park Labrea News/ Beverly PressPark
Labrea News/ Beverly Press 

Hi NATASHA,

Thank you for your comments.

mailto:rginff@aol.com
mailto:pamelachenjd@gmail.com
mailto:kevin.golden@lacity.org
mailto:rginff@aol.com


Any Extension of time would have to be requested by, or agreed to, by the applicant.  For this, contact
More Song, the project Manager. 
 

Sincerely,

KEVIN GOLDEN 
CITY PLANNER 

 
Department of City Planning 
Expedited Processing Section
 
T: (213) 978-1396 
200 N. Spring St., Room 763
Los Angeles, CA. 90012

On Wed, Apr 21, 2021 at 2:57 PM NATASHA SHLIAPNIKOFF <rginff@aol.com> wrote: 
Mr. Golden! Very bad reaction from everyone regarding this construction and everything is not being
disclosed to the owners such as the Negative Impact report which we just received yesterday! 
We need an extension of 90 days to review everything that your department along with the Council and
the developer have prepared. Thank you! PLEASE READ ATTACHED ARTICLE. 
 
OPPOSE 6000 SAN VICENTE COMMITTEE 
 
 
https://beverlypress.com/2021/04/proposed-hospital-expansion-irks-neighbors/ 
 
 
Sent from my iPhone 

NATASHA SHLIAPNIKOFF <rginff@aol.com> Fri, Apr 23, 2021 at 11:09 AM
To: More Song <more.song@lacity.org>, Kevin Golden <kevin.golden@lacity.org>, Hakeem Parke-Davis <hakeem.parke-
davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>,
landuse@piconc.com, mayra.guevara@lacity.org

Just put us on the record about this!  

Sent from my iPhone

On Apr 23, 2021, at 11:07 AM, NATASHA SHLIAPNIKOFF <rginff@aol.com> wrote: 

 Dear Mr. Song, please see attached letter from your supervisor Mr. Golden. From what he states in his e-mail, the
owners and the residents of the Wilshire Vista West historical neighborhood have no voice or rights to request an
extension without the applicant’s permission? We assume the applicant is Dr. Seddique? Is this correct? If it is, then, are
we to assume, that Dr. Seddique is calling all the shots and we have no rights whatsoever as owners and residents to be
granted the time to review documents? 
[Quoted text hidden]

More Song <more.song@lacity.org> Fri, Apr 23, 2021 at 11:22 AM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Kevin Golden <kevin.golden@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>,
Pamela Chen <pamelachenjd@gmail.com>, Michael Wacht <mwacht@intuarch.com>, Land Use Committee <landuse@piconc.com>,
Mayra Guevara <mayra.guevara@lacity.org>

Hello,

Thank you for your email, your comments are noted for the record. City law requires that the applicant agree to an extension -
however, this does not affect your other legal rights as owners and residents. The environmental documents have been published on
the City's website and the County's website since March 4 - I also sent them to you at your request on April 1. While the City is not
legally required to distribute the environmental documents beyond these publications, I am happy to distribute to anyone who asks to
receive them, and you may submit comments at any time during the review process for the project.

http://www.lacity.org/
https://www.google.com/maps/search/200+N.+Spring+St.,+Room+763+Los+Angeles,+CA.+90012?entry=gmail&source=g
https://www.google.com/maps/search/200+N.+Spring+St.,+Room+763+Los+Angeles,+CA.+90012?entry=gmail&source=g
mailto:rginff@aol.com
https://beverlypress.com/2021/04/proposed-hospital-expansion-irks-neighbors/
mailto:rginff@aol.com


Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

Michael Wacht <mwacht@intuarch.com> Fri, Apr 23, 2021 at 11:25 AM
To: More Song <more.song@lacity.org>

Hi Mr. Song,

Does the Planning Commission have the ability to delay their decision for a future meeting?  Or are they required to rule at the May 27
meeting?

Thanks,

Michael Wacht (he/him) AIA LEED
[ 8758 Venice Blvd - Suite 200 ]  [ Los Angeles, CA 90034 ]
[ M: 646 / 872 / 5031 ]  [ O: 310 / 954 / 1346 ]
[ website ]  [ instagram ] 

 [ Board Member ]    [ DestinationPico ] 
 [ Board Member ]    [ ONE Archives Foundation ]  

[Quoted text hidden]

More Song <more.song@lacity.org> Fri, Apr 23, 2021 at 11:56 AM
To: Michael Wacht <mwacht@intuarch.com>

Hi Michael,

Thanks for reaching out. Yes the Planning Commission may do that (known as "continuing" the agenda item) if they feel compelled to,
e.g. if there is some legal justification for it. To clarify though, the Planning Commission is not the final decisionmaker - this project has
to be approved by the City Council, so the Planning Commission is not approving or disapproving per se, moreso making a
recommendation to approve or disapprove. The project will have to be heard by the City Council at some TBD date.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
https://www.google.com/maps/search/8758+Venice+Blvd+-+Suite+200+%C2%A0%5D+%C2%A0+%5B+Los+Angeles,+CA+90034?entry=gmail&source=g
https://www.google.com/maps/search/8758+Venice+Blvd+-+Suite+200+%C2%A0%5D+%C2%A0+%5B+Los+Angeles,+CA+90034?entry=gmail&source=g
https://www.google.com/maps/search/8758+Venice+Blvd+-+Suite+200+%C2%A0%5D+%C2%A0+%5B+Los+Angeles,+CA+90034?entry=gmail&source=g
https://intuarch.com/
https://www.instagram.com/intuarch/
https://intuarch.com/
https://www.facebook.com/DestinationPico/
https://www.onearchives.org/
https://planning4la.org/


               

[Quoted text hidden]

Michael Wacht <mwacht@intuarch.com> Fri, Apr 23, 2021 at 12:01 PM
To: More Song <more.song@lacity.org>

Thanks More,

-Michael

[Quoted text hidden]

https://www.facebook.com/Planning4LA/
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http://bit.ly/DCPEmail


More Song <more.song@lacity.org>

Reply to Mr. Song’s letter  
8 messages

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 29, 2021 at 4:21 PM
To: More Song <more.song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Kevin
Golden <kevin.golden@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Robin Alper <robinalper@gmail.com>, Sandy Yep
<sandy.yep@gmail.com>, Pamela Chen <pamelachenjd@gmail.com>, mayra.guevara@lacity.org, landuse@piconc.com

Dear Mr. Song and all involved in 6000 SV Construction!  

All persons, including the City of Los Ángeles, Councilman Thomas, Land use Committee, applicant Dr. Saddique, the five person
Planning Commission, and, all other parties involved in the approval of this project, have opened yourselves up to potential  liability,
should there be a “sufficient” negative impact to our entire neighborhood, our homes, our families, the health and well being of the
elderly residents of the nursing home, our children and a myriad of other issues. No EIR’s were required thereby, no mitigation
measures were  required, therefore, rules were not followed and, we all ask WHY? 

The customary construction rules on variance are being “bent” to the max! The UN-ALLOWABLE IS BEING ALLOWED TO A RICH
DEVELOPER - Dr. Saddique. In addition to the rules being completely ignored, our voices not being heard, you are also putting the 5
person Planning Commission in a precarious situation. Please read the letter which addresses everything in more detail. 

Sincerely, 

Natasha Shliapnikoff
Rodion Nahapetov 
Stakeholders (owners) 

Sent from my iPhone 

20210429_Dear Mr. Song letter.docx 
15K

More Song <more.song@lacity.org> Thu, Apr 29, 2021 at 4:37 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Kevin Golden <kevin.golden@lacity.org>,
Michael Wacht <mwacht@intuarch.com>, Robin Alper <robinalper@gmail.com>, Sandy Yep <sandy.yep@gmail.com>, Pamela Chen
<pamelachenjd@gmail.com>, Mayra Guevara <mayra.guevara@lacity.org>, Land Use Committee <landuse@piconc.com>

Hello,

Thank you for your correspondence. In response to your question, your concerns will be considered by the Planning Commission, and
ultimately, the City Council. All correspondence received will be included in the file as an exhibit and presented to and considered by
the Planning Commission. You may submit anything up to and including the day of the hearing; however, the earlier you submit, the
more time the City Planning Commission will have to review and consider your submission.

Meanwhile, the proposed project is 48,000 square feet, and not 107,000 square feet. If the project is approved, it will be conditioned to
remain exactly at what is proposed, so it cannot be increased later. To be clear, there is no "bait-and-switch" here.

Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org

https://mail.google.com/mail/u/0?ui=2&ik=e9871af930&view=att&th=1791fefcb1f6680a&attid=0.1&disp=attd&safe=1&zw
https://planning4la.org/


T: (213) 978-1319

               

[Quoted text hidden]
[Quoted text hidden]
Sent from my iPhone

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 29, 2021 at 5:34 PM
To: More Song <more.song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Michael Wacht
<mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>, Kevin Golden <kevin.golden@lacity.org>, Pamela Chen
<pamelachenjd@gmail.com>, Robin Alper <robinalper@gmail.com>, mayra.guevara@lacity.org, landuse@piconc.com, Sandy Yep
<sandy.yep@gmail.com>, President <president@piconc.com>, shannon.ryan@lacity.org

Thank you for your response, however, you have not addressed the “elephant  in the room” the EIR’s - why was Dr. Saddique allowed
to get away with not submitting EIR’s while constructions of this size always are, especially medical facilities? By allowing this, you also
allowed him to get away with no mitigation measures! How do you plan to deal with stakeholders who strongly disagree  with this
report which states “no significant impact” on everything, also this was prepared by the interested party and not by an objective third
party. Please explain to us, in mire detail, how this was allowed? We are all waiting to hear! Thank you kindly!

Natasha Shlisonikoff  

Sent from my iPhone

On Apr 29, 2021, at 4:37 PM, More Song <more.song@lacity.org> wrote: 

[Quoted text hidden]

More Song <more.song@lacity.org> Thu, Apr 29, 2021 at 5:52 PM
To: NATASHA SHLIAPNIKOFF <rginff@aol.com>
Cc: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Lisa Kaye <lk@lisakaye.com>,
Kevin Golden <kevin.golden@lacity.org>, Pamela Chen <pamelachenjd@gmail.com>, Robin Alper <robinalper@gmail.com>, Mayra
Guevara <mayra.guevara@lacity.org>, Land Use Committee <landuse@piconc.com>, Sandy Yep <sandy.yep@gmail.com>, President
<president@piconc.com>, Shannon Ryan - City of Los Angeles <shannon.ryan@lacity.org>

Hello,

I have answered this question before. There is no specific requirement that states all projects of a certain size, type, etc absolutely
must prepare an EIR. Every project is individually evaluated and the determination for what level of review is needed is made on an
individual basis. Based on the information and data we have right now, it is the City's determination that an EIR is not necessary, and
that a Negative Declaration is adequate. You and others are free to disagree and provide justification as to why you believe this is in
error (as you have been doing), and the City will evaluate all comments and justification received. The current Negative Declaration
was prepared in conformance with all legal requirements, and at this time, the City does not believe there is substantial evidence to
indicate that it is inadequate. Again, you are free to challenge this position with the City Planning Commission and City Council.

Also, to answer your earlier question, correspondence may be mailed to me directly at the address below. However, emailing
correspondence to me directly is easier and avoids any unforeseen issues with physical mail delivery.

Best, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org

https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
mailto:more.song@lacity.org
https://planning4la.org/


T: (213) 978-1319

               

[Quoted text hidden]

NATASHA SHLIAPNIKOFF <rginff@aol.com> Thu, Apr 29, 2021 at 6:25 PM
To: More Song <more.song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Michael
Wacht <mwacht@intuarch.com>, Kevin Golden <kevin.golden@lacity.org>, mayra.guevara@lacity.org, landuse@piconc.com, Pamela
Chen <pamelachenjd@gmail.com>, Robin Alper <robinalper@gmail.com>, Sandy Yep <sandy.yep@gmail.com>, Rosina Jacobs
<rosjacobs@aol.com>, shannon.ryan@lacity.org

Mr. Song, the question is, who is “we?” who determined no ERI’s required for Dr. Saddique? Please explain the process and how you
all decided on this? what was your reason for accepting the Negative Impact report “as is” without questioning the report stating that
there will be INSUFFICIENT IMPACT to our neighborhood?

 This decision  could not be further from the truth, and, illustrates a total lack of concern for the stakeholders in the Wilshire Vista West
neighborhood by our elected district 10 Ridley Council member Mr. Thomas, by our own City of Los Ángeles representatives, by the
land use commuter, and, especially by Dr. Saddique and his  expensive law firm in Beverly Hills. You, collectively, could care less
about all your constituents and tax payers and, are willing to throw all of us under the bus, including a nursing home with fragile elderly
patients, tenants in affordable housing units with children and elderly. Shame on all of you!

In your next email, could you please be more specific (names and titles of people who made this decision) and, let us if this negative
impact report was prepared by Dr. Saddique and his lawyers (or a company paid by them). Thank you in advance for your response.

Sincerely,

Natasha Shliapnikoff   

Sent from my iPhone
[Quoted text hidden]

Pamela Chen <pamelachenjd@gmail.com> Fri, Apr 30, 2021 at 8:12 AM
To: More Song <more.song@lacity.org>
Cc: NATASHA SHLIAPNIKOFF <rginff@aol.com>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye
<lk@lisakaye.com>, Kevin Golden <kevin.golden@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Robin Alper
<robinalper@gmail.com>, Sandy Yep <sandy.yep@gmail.com>, Mayra Guevara <mayra.guevara@lacity.org>, Land Use Committee
<landuse@piconc.com>

Mr. More Song, 

I seek clarification as to the following. 

The applicant’s request for a variance permits up to a floor area and floor area ratio (FAR) of 4:1, so 107,304 in total square feet could
be built at some point in the future. The applicant’s proposed plans are for a medical facility approximately 48,141 square feet, which is
a FAR of 1.79:1, to be built. (see Negative Declaration, section 3.2.1 Project Overview, page 3-7, and section 3.2.3 Floor Area, page 3-
9) If this variance request is approved, then the applicant will be able to build a 48,027 square foot medical facility now, and then
expand another 59,277 square feet later. 

Given the above, I have the following questions for you: 

1. Was the Negative Declaration based on a determination that the proposed 48,027 square foot medical facility could not have a
significant effect on the environment so that an Environmental Impact Report (EIR) was not required? 

2. If the variance request is approved and the applicant then expands another allowable 59,277 square feet, will there be a second
review to assess whether a medical center totaling 107,304 in allowable square feet has a significant effect on the environment?  

3. If a second review is not required, then is it true that the applicant will be able to construct and operate a 107,304 square foot
medical center although the Negative Declaration and exemption from an EIR was based on a Negative Declaration determination for
a 48,027 square foot medical facility? 

https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail


Sincerely, 

Pamela Chen 
[Quoted text hidden]

More Song <more.song@lacity.org> Fri, Apr 30, 2021 at 5:03 PM
To: Pamela Chen <pamelachenjd@gmail.com>
Cc: NATASHA SHLIAPNIKOFF <rginff@aol.com>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye
<lk@lisakaye.com>, Kevin Golden <kevin.golden@lacity.org>, Michael Wacht <mwacht@intuarch.com>, Robin Alper
<robinalper@gmail.com>, Sandy Yep <sandy.yep@gmail.com>, Mayra Guevara <mayra.guevara@lacity.org>, Land Use Committee
<landuse@piconc.com>

Hello,

Thank you for reaching out - I understand the concern now. To clarify, this request is a zone change, and not a variance. When a
project seeks a zone change, they are limited to what they are proposing, regardless of whether the project utilizes the full extent of the
new zoning or not. If this project is approved, it would be limited to ~48,000 square feet as proposed and cannot be expanded later,
regardless of what the zoning designation would otherwise allow, because there would be conditions embedded into the approval
which limit the project to what is currently proposed. The reason for the 4X FAR is a technicality with the City's process - City law
doesn't permit you to request a 1.8X FAR zoning designation because it doesn't exist, so the project has to request the 4X FAR
designation, and then be limited to the proposed 1.8X FAR by conditions in the approval. The applicant cannot violate any conditions of
approval, by law.

In short, the requested zoning designation is a technicality on paper - if approved, the project is limited to what is currently proposed,
and cannot be expanded later at the applicant's whim.

Hope this helps.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

Pamela Chen <pamelachenjd@gmail.com> Fri, Apr 30, 2021 at 9:36 PM
To: More Song <more.song@lacity.org>

Got it...thank you for the clarification.  Pamela
[Quoted text hidden]

https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail


More Song <more.song@lacity.org>

Meeting on May 27 

Natasha Shliapnikoff <dandelionwinemovie@gmail.com> Fri, May 14, 2021 at 12:29 PM
To: More Song <more.song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Lisa Kaye <lk@lisakaye.com>, Pamela
Chen <pamelachenjd@gmail.com>, Charles Raggio <charlesraggio@gmail.com>, Robin Alper <robinalper@gmail.com>, Michael Wacht
<mwacht@intuarch.com>, Daniel Aronson <daniel@ifgmc.com>, Andrew Yex <andrewyex@gmail.com>

Mr. Song, you replied to me yesterday that you would provide all information to me today - password, time and all relevant information
regarding the meeting on May 27. We are waiting on this information and cannot print our flyers until we receive this information. 

Please provide this ASAP.  

Please know that our entire neighborhood is mobilized against this irresponsible and, up until now, well hidden construction! Now, we
all found out what was so well veiled and slipped in during the Covid 19 pandemic. We are now fully awake and aware!  

The multiple renters, living under rent control, and, all stakeholders are devastated, the nursing home is truly concerned about the
impact on their elderly patients,(noise 6 days a week, pollution, vibrations, etc)  the pregnant young woman living within a couple of
steps from the construction site is concerned about her baby’s health and disruption to a newly born child and mother! An elderly
woman suffering from cancer worries! The devastation is being felt by so many! No one cares, especially Dr. Saddique - he just wants
his boutique hospital at any cost! Shameful that our lives don’t matter to any of you! Wonder how you would all feel if this was being
done to you? 

Dr. Saddique is truly disrupting and creating a very chaotic situation for the Wilshire Vista West neighborhood! As I mentioned to you in
my previous emails, the City Planning people, land use committee and Council office and all others involved in decisions regarding this
reckless construction will, likely, end up in a class action litigation with our neighborhood! This construction will have serious
consequences. 

We truly believe that there will be significant impact and want all of you to know that all our eyes, the eyes of media outlets and
environmental organizations are going to be carefully observing the impacts caused by this construction. THERE ARE NO
MITIGATION MEASURES IN PLACE!! This is a huge mistake! 

Proceed at your own risk! we feel that we were not consulted, we were ignored and, the way we were treated  is just plain wrong and
unethical! 
When we requested a continuance, we were denied that time, which,  we desperately needed in order to research and study all the
plans since the majority of us just found out about this project!  

No matter how you spin this well “hidden” project, The consequences of your decisions may be very severe to our neighborhood, as
well as, to all the  players involved in this ludicrous and reckless project! 

Best, 

Natasha Shliapnikoff
OPPOSE 6000 SV 

Sent from my iPhone
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How to Complete the National Register of Historic Places Registration Form. If any item does not apply to the property being documented, enter 
"N/A" for "not applicable." For functions, architectural classification, materials, and areas of significance, enter only categories and subcategories 
from the instructions. 
 

1. Name of Property 
Historic name: __Wilshire Vista West Historic District_DRAFT_______________________ 
Other names/site number: ______________________________________ 

   Name of related multiple property listing: __N/A____________________________________ 
   (Enter "N/A" if property is not part of a multiple property listing 
____________________________________________________________________________ 

2. Location  
Street & number: _Roughly bounded by S. Fairfax Avenue, W. San Vicente Boulevard, S. 

Spaulding Avenue, and Packard Street 
City or town: _Los Angeles_______ State: _California________ County: __Los Angeles___ 
Not For Publication:   Vicinity:  

____________________________________________________________________________ 
3. State/Federal Agency Certification  
As the designated authority under the National Historic Preservation Act, as amended,  
I hereby certify that this        nomination  ___ request for determination of eligibility meets 
the documentation standards for registering properties in the National Register of Historic 
Places and meets the procedural and professional requirements set forth in 36 CFR Part 60. 
In my opinion, the property ___ meets  ___ does not meet the National Register Criteria. I 
recommend that this property be considered significant at the following level(s) of 
significance:    
 ___national         ___statewide      ___local  

  Applicable National Register Criteria:  
___A       ___B      ___C      ___D     
 

 
    

Signature of certifying official/Title:    Date 
______________________________________________ 
State or Federal agency/bureau or Tribal Government 

In my opinion, the property    meets    does not meet the National Register criteria.  
     

Signature of commenting official:    Date 
 

Title :                                     State or Federal agency/bureau 
                                                                                         or Tribal Government 
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______________________________________________________________________________ 
4. National Park Service Certification  

 I hereby certify that this property is:  
    entered in the National Register  
    determined eligible for the National Register  
    determined not eligible for the National Register  
    removed from the National Register  
    other (explain:) _____________________                                           

 
           
______________________________________________________________________  
Signature of the Keeper   Date of Action 

____________________________________________________________________________ 
5. Classification 

 Ownership of Property 
 (Check as many boxes as apply.) 

Private:  
 

 Public – Local 
 

 Public – State  
 

 Public – Federal  
 

 
 Category of Property 
 (Check only one box.) 

 
 Building(s) 

 
 District  

 
 Site 

 
 Structure  

 
 Object  

 
 Number of Resources within Property 
 (Do not include previously listed resources in the count)        

Contributing   Noncontributing 
_____113_____   ______8_____  buildings 
 

X
 
   
  

 
  

 
  

 
  

 
  

X
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_____________   ____________  sites 
 
_____________   _____________  structures  
 
_____________   _____________  objects 
 
_____113_____   _______8_____  Total 

 
 Number of contributing resources previously listed in the National Register ____0____ 
____________________________________________________________________________ 

6. Function or Use  
Historic Functions 
(Enter categories from instructions.) 

 DOMESTIC: multiple dwelling 
 ___________________ 
 ___________________ 
 ___________________ 
 ___________________ 
 ___________________ 

 
Current Functions 
(Enter categories from instructions.) 

 DOMESTIC: multiple dwelling 
 ___________________ 
 ___________________ 
 ___________________ 
 ___________________
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_____________________________________________________________________________ 
7. Description  

 
 Architectural Classification  
 (Enter categories from instructions.) 
 LATE 19TH AND 20TH CENTURY REVIVALS: 

Tudor Revival, Mission/Spanish Colonial Revival, 
Mediterranean Revival, Monterey Revival, French Renaissance Revival, Chateauesque 

 MODERN MOVEMENT: 
  Streamline Moderne 
 OTHER:____________ 
  Mid-Century Modern, Minimal Traditional 
 NO STYLE__________ 
 

Materials: (enter categories from instructions.) 
Principal exterior materials of the property: ________________________ 

 
Foundation CONCRETE 
 
Walls STUCCO 
 WOOD 
 BRICK 
 STONE 
 CERAMIC TILE 
 
Roof ASPHALT 
 TERRA COTTA 
 SHINGLE 
 SYNTHETICS 
 

Narrative Description 
(Describe the historic and current physical appearance and condition of the property. Describe 
contributing and noncontributing resources if applicable. Begin with a summary paragraph that 
briefly describes the general characteristics of the property, such as its location, type, style, 
method of construction, setting, size, and significant features. Indicate whether the property has 
historic integrity.)  
______________________________________________________________________________ 
Summary Paragraph 
 
The Wilshire Vista West Historic District, composed entirely of multi-family residences, is 
located in the Mid-City neighborhood of central Los Angeles, approximately ten miles west of 
downtown Los Angeles. It is adjacent to the “Little Ethiopia” commercial district on S. Fairfax 
Avenue and the Carthay Square residential neighborhood, both to the west. The neighborhood’s 
topography is generally flat. Its streets follow a regular, rectilinear street grid pattern, and its 
properties reflect common planning features including modest, uniform setbacks, shallow front 
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lawns, concrete sidewalks, mature street trees, and automobile accommodations like driveways, 
curb cuts, and rear detached garages. The residences of the Wilshire Vista West Historic District 
are two-story, multi-family buildings designed in Period Revival styles, most commonly 
Mission/Spanish Colonial Revival, with multiple examples of French Renaissance Revival, 
Monterey Revival, Chateauesque, Tudor Revival, and Mediterranean Revival. Streamline 
d Moderne and Minimal Traditional buildings are also present, and are architecturally 
compatible with the Period Revival buildings. The Wilshire Vista West Historic District retains a 
high level of integrity. Of 121 total resources, 113 are district contributors and eight are 
noncontributors, primarily due to loss of integrity or construction after the period of significance.  
______________________________________________________________________________ 
Narrative Description  
 
Location and Setting 
The Wilshire Vista West Historic District is located in the Mid-City area of Los Angeles, 
approximately ten miles west of downtown. Somewhat irregular in shape, the district’s 
boundaries are a vehicular alley east of S. Fairfax Avenue to the west, W. San Vicente Boulevard 
to the north, Spaulding Avenue to the east, and Packard Street to the south, including buildings 
on each of these streets. Interior streets are S. Orange Grove Avenue, S. Ogden Drive, S. 
Genesee Avenue, and W. Whitworth Avenue. The area is generally flat and level with no 
dramatic grade variations. The streets adhere to a regular, rectilinear grid pattern skewed 
northeast/southwest, reflecting this area’s historic orientation toward San Vicente Boulevard 
(originally a streetcar right-of-way). Lots in the district are fairly consistent in size and shape and 
their properties typically front to the east or west. The areas along W. San Vicente Boulevard and 
Olympic Boulevard (north), S. Fairfax Avenue (west) and Pico Boulevard (south) are highly 
trafficked vehicular corridors reflecting mixed residential, commercial, and institutional uses; 
immediately northwest of the district, the prominent intersection of S. Fairfax Avenue, San 
Vicente Boulevard, and Olympic Boulevard is predominantly commercial in character. The area 
of S. Fairfax Avenue immediately west of the district is a center of Ethiopian culture and food, 
and Museum Row (with the Petersen Automotive Museum, Los Angeles County Museum of Art, 
the Motion Picture Museum, and the La Brea Tar Pits) is a few blocks north on Wilshire 
Boulevard.   
 
Wilshire Vista West’s streets are consistent in character and are paved with asphalt. Streets 
feature concrete curbs, concrete sidewalks, and parkways planted with lawn and a variety of 
mature street trees including silk floss, carrotwood, carob, sycamore/plane, ficus, jacaranda, 
magnolia, and various palm species. Residences have consistent shallow setbacks. Landscaping 
varies from building to building, but most properties feature shallow lawns, some of which are 
slightly sloped or elevated, and mature shrubs and foundation plantings. Perimeter fences, low 
walls, or hedges are sometimes present, but usually are not original to the property. Most 
properties feature concrete or flagstone walkways and steps running from the sidewalk to 
primary building entrances, and concrete driveways located at the side of the parcel that lead to a 
rear detached garage. On some blocks, garages are accessed from a rear alley rather than a 
driveway. 
Multi-Family Residential Resources 
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There are 121 multi-family residences in the Wilshire Vista West Historic District, comprising 
100% of all resources. Multi-family residential property types commonly found throughout the 
district include duplexes, fourplexes, apartment houses, and courtyard apartments. These 
buildings are consistent in size and scale, rising no more than two stories in height. A handful of 
buildings have both one- and two-story volumes. Building footprints are mostly irregular, L-
shaped, or rectangular.  
 
The majority of properties have detached rear garages, usually accessed by long concrete 
driveways at the edges of parcels. These were not counted as resources within the district due to 
their very low visibility and ancillary nature, but were noted as related features for properties that 
have them. Some properties have detached rear residential buildings, either original or later 
additions; the few that are fully visible from the street were included in the property count, while 
the rest were noted only as related features. The visible examples are either part of corner lots 
and are exposed on cross streets, or are at the interior of courtyard apartments but are sufficiently 
visible to evaluate. Most of the rear buildings have very low to no visibility and could not be 
evaluated in terms of style, alterations, or significance. 
 
The district saw its most intense development from the late 1920s to the late 1930s, when 105 of 
its 121 properties were constructed. Properties constructed in the pre-World War II era were  
designed predominantly in Period Revival styles, including Mission/Spanish Colonial Revival, 
French Renaissance Revival, Monterey Revival, Chateauesque, Tudor Revival, and 
Mediterranean Revival, with a few Minimal Traditional examples (often with French 
Renaissance Revival elements) in the late 1930s-early 1940s. The district also has one 
Streamline Moderne example from this period, and several properties with Streamline Moderne 
influences. The comparatively few properties constructed after World War II were typically 
Minimal Traditional buildings, with a few Mid-Century Modern designs (including the Dingbat 
subtype) and a handful of late Period Revival properties.  
 
While specific architectural features are dependent on style, the majority of the buildings within 
the district do share some common characteristics related to their multi-family property types. 
These include hipped, gabled, and flat roofs (with clay tile coping); stucco wall cladding; wood, 
multi-light, casement, fixed, and double-hung windows; balconies; and multiple unit entries, 
often with exterior stairways. The majority of properties have a high degree of workmanship and 
quality in materials and construction. 
 
The multi-family properties located within the district vary in articulation and design, ranging 
from modest/minimal to high style. Most were designed and constructed by builders rather than 
architects, reflecting the influence of multiple small-scale developers rather than either a single 
overarching developer or custom designs for numerous owners. Despite this construction pattern, 
which likely saw the use of popular architectural pattern books, there is little architectural design 
repetition in the district beyond the prevalence of several Period Revival styles. Variations in 
plan, orientation, and details characterize the district and, aside from several paired L-shaped 
buildings facing each other across a courtyard, no designs are replicated. The district’s Spanish 
Colonial Revival designs are particularly notable for their individual variations in detail beyond 
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their stylistic commonalities and property type attributes (for example, “double decker” duplexes 
with two primary entries, an exterior stairway, and a balcony). Among the architects known to 
have designed in the district are notable practitioners including Edith Northman, James H. 
Garrott, Max Maltzman, Milton J. Black, Arthur W. Hawes, R.S. Loring, C.J. Smale, W.C. 
Pennell, and Kemper Nomland. 
 
The Wilshire Vista West Historic District is distinctive for its Period Revival and compatible 
Minimal Traditional styles, and is extremely consistent in aesthetic and visual character. 
Architectural harmony is evident in the quality of construction of its buildings, and through the 
repetition of styles, architectural features, and materiality. Overall, the district represents a 
cohesive appearance that embodies the broader patterns of multi-family residential architecture 
and development occurring in Los Angeles during this period. 
 
Condition and Integrity 
In general, the Wilshire Vista West Historic District retains its historic appearance from the 1927 
to 1949 period of significance. The tangible elements of the neighborhood’s design are largely 
intact, and most buildings are very well maintained, have experienced minimal or no alterations, 
and retain a high degree of integrity. One hundred thirteen buildings—93% of the district—date 
to the period of significance and retain integrity of design, materials, and workmanship, making 
them district contributors. Eight noncontributing resources—7% of the district—were built 
outside of the period of significance or have been extensively altered. These resources do not 
detract from the district’s ability to convey the original design intent of its architects, designers, 
and builders. 
 
Alterations that preclude a resource from contributing to the historic district include resizing of 
window openings, and thus interruption of fenestration patterns; additions to the primary façade 
or drastic alterations to porches or balconies; and/or a combination of replacement windows, 
doors, roof material, and/or cladding, which collectively reduce the property’s ability to convey 
its significance. Though alterations to individual properties somewhat compromise the district’s 
integrity of materials and workmanship, overall, the number of extensively altered properties is 
few, and the alterations are not so prevalent or substantial that the district’s integrity is 
diminished as a whole. As a result, the Wilshire Vista West Historic District retains integrity of 
location, setting, design, materials, and workmanship. Because the district remains completely 
residential in character, it also continues to convey its original development pattern as a multi-
family residential neighborhood. This character, along with the high degree of integrity of the 
district’s contributing resources and the small percentage of noncontributing resources, means 
that Wilshire Vista West retains integrity of feeling and association from its historical period. 
 
Architectural Descriptions of Buildings 
The following descriptions are organized by street name first and then street number, 
corresponding to the table of properties attached in this document. Buildings are described in 
terms of their date of construction, type, architectural style, basic form, cladding material, 
details, and roof type, material and features. Related features are noted. If a building has been 
altered, alterations are listed. Buildings with some alterations are still classified as contributors, 
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while buildings with significant alterations to character-defining features and that have endured a 
significant loss of integrity are classified as noncontributors even if their basic dimensions are 
unchanged. Buildings constructed after the end of the period of significance are classified as 
noncontributors. Alterations were identified through building permit records as well as field 
observations. Where known, original architects, builders, and/or owners are noted. 
 
S. Genesee Avenue 
 
1. 1031-1033 S. Genesee Avenue APN: 5086018019 Noncontributor 1938 
 Builder: J.J. Rees; Original Owner: Robert B. Hedberg 
 
A two-story fourplex in the Minimal Traditional style with Streamline Moderne elements. It has 
an irregular plan and its cladding is textured stucco and raked stucco. Details include string 
course, belt course, rounded corners, and shallow stucco awnings with speed lines. The roof is 
hipped and flat, with closed eaves, vent dormers, flat parapet, and clay tile coping, surfaced with 
composition shingle and an unknown material. Related features include concrete steps and 
detached garage. Alterations include all windows replaced, some window openings altered at 
primary façade, security doors added, and handrails replaced. 
 
2. 1036-1040 S. Genesee Avenue APN: 5086026010 Noncontributor 1938 
 Architect: Paul C. Pape; Builder: Bert Dale; Original Owner: W.A. McCormick 
 
Also 5926 W. San Vicente Boulevard. A two-story fourplex in the Minimal Traditional style. It 
has an irregular plan and its cladding is smooth stucco and horizontal wood board. Details 
include belt course, decorative entry canopies, decorative door surrounds, and shutters. The roof 
is gabled, with shallowly projecting closed eaves and vents, and is surfaced with composition 
shingle. Related features include concrete steps, concrete walkways, and detached garage. 
Alterations include addition to primary façade, some windows replaced, security window bars 
added, security doors added, and brick patio and wood fence added. 
 
3. 1041-1047 1/2 S. Genesee Avenue   APN: 5086018020 Contributor 1931 
 Original Owner: Stanley Shave  
 
A two-story courtyard apartment (eight units) in the Spanish Colonial Revival style. It has an L-
shaped plan and its cladding is textured stucco. Details include corbelled and bracketed jetties, 
decorative window surrounds, tower, arches, shutters, decorative tile, grilles, string course and 
wood balcony details. The roof is hipped, shed, and flat, with exposed rafter tails, purlin, clay 
pipe vents, flat parapet, clay tile coping, and a weather vane, surfaced with clay tile and an 
unknown material. This building shares a courtyard and a stone and brick entry wall with 1049-
1053 ½ S. Genesee Avenue to the south. Related features include landscaped courtyard, low 
front entry wall, flagstone walkways, and detached garage. Alterations include some windows 
replaced, security window bars added, hedge added, and security doors added. 
 
4. 1042-1048 ½ S. Genesee Avenue APN: 5086026009 Contributor 1937 
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 Architect: Milton Black; Builder: Globe Construction Co.; Original Owner: M.H. Dale 
 
A two-story sixplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
smooth stucco. Details include simple wood balcony details and decorative window surrounds. 
The roof is hipped, with shallowly overhanging closed eaves, and is surfaced with composition 
shingle. Related features include concrete walkway and detached garage. Alterations include 
possible removal of decorative elements, security doors added, and perimeter fence added. 
 
5. 1049-1053 ½ S. Genesee Avenue      APN: 5086018021        Contributor 1936 
 Architect: E. Vanderhoven; Builder: Herman Molen; Original Owner: Marthe M. Durnerin 
 
A two-story courtyard apartment (four units) in the Spanish Colonial Revival style. It has an L-
shaped plan and its cladding is textured stucco. Details include corbelled jetties, decorative 
window surrounds, wood balcony details, grilles, and shutters. The roof is gabled, shed, and flat, 
with vents, exposed rafter tails, flat parapet, and clay tile coping, surfaced with clay tile and an 
unknown material. This building shares a courtyard and a stone and brick entry wall with 1041-
1047 ½ S. Genesee Avenue to the north. Related features include landscaped courtyard, low 
front entry wall, flagstone walkways, concrete driveway, and detached garage. Alterations 
include security window bars added and hedge added. 
 
6. 1050-1052 S. Genesee Avenue APN: 5086026008 Contributor 1937 
 Builder: J.J. Rees; Original Owner: John M. Cameron 
 
A two-story fiveplex  in the Minimal Traditional style. It has an L-shaped plan and its cladding is 
smooth stucco and brick. Details include quoins, string course, belt course, decorative awnings, 
shutters, decorative window surrounds, stepped jetty, and a double-height porch with square 
wood supports. The roof is hipped and flat, with molded eaves, dentil molding, flat parapet, and 
clay tile coping, surfaced with composition shingle and an unknown material. This building faces 
1056-1060 S. Genesee Avenue to the south. Related features include concrete walkways and 
detached garage. Alterations include one window replaced with air conditioning unit, security 
doors added, and security window bars added. 
 
7. 1055-1059 ½ S. Genesee Avenue APN: 5086018022 Noncontributor 1950 
 Architect: Katzman; Original Owner: Max Berlin 
 
A two-story sixplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
smooth stucco, horizontal wood board, and cut stone. Details include stucco and metal stair 
details, stucco and metal balcony details, and cut stone at bulkheads. The roof is hipped with 
closed overhanging eaves, and is surfaced with composition shingle. Related features include 
planters, concrete driveway, and detached garage. Alterations include some windows replaced, 
some window openings altered (primary façade), and decorative elements removed. 
 
8. 1056-1060 S. Genesee Avenue APN: 5086026007 Contributor 1937 
 Builder: J.J. Rees; Original Owner: Nick Kalas  Photo 6 
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A two-story fiveplex in the Minimal Traditional style. It has an L-shaped plan and its cladding is 
smooth stucco and brick. Details include quoins, string course, belt course, decorative awnings, 
shutters, decorative window surrounds, stepped jetty, and a double-height porch with square 
wood supports. The roof is hipped and flat, with molded eaves, dentil molding, flat parapet, and 
clay tile coping, surfaced with composition shingle and an unknown material. This building faces 
1050-1052 S. Genesee Avenue to the north. Related features include concrete walkways and 
detached garage. Alterations include some windows replaced, one side window infilled, brick 
added to walkway, and security door added. 
 
9. 1063-1065 S. Genesee Avenue APN: 5086018023 Contributor 1933 
 Original Owner: A.G. Rea 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include arches, decorative window surrounds, stucco balcony 
details, stucco balconette details, grilles, jetties, stucco stair details, decorative tile, porte 
cochere, and original light fixtures. The roof is hipped, shed, and flat, with molded eaves, flat 
parapet, clay tile coping, and vents, and is surfaced with clay tile and an unknown material. 
Related features include concrete walkway, cut stone planters, and detached garage. Alterations 
include some windows replaced and security window bars added. 
 
10. 1064-1066 S. Genesee Avenue APN: 5086026006 Contributor 1933 
 Architect: Arlos R. Sedgley; Original Owner: Dora L. Marte  Photo 7 
 
A two-story duplex in the Monterey Revival Style. It has a rectangular plan and its cladding is 
textured stucco and wood clapboard. Details include wood balcony details, shutters, and 
decorative door surround. The roof is gabled and flat, with exposed rafter tails, flat parapet, and 
clay tile coping, surfaced with clay tile and an unknown material. Related features include brick 
walkway and steps, concrete driveway, and detached garage. Alterations include primary door 
replaced, some windows replaced on side elevation, driveway truncated, and security window 
bars added. 
 
11. 1069-1071 S. Genesee Avenue APN: 5086018024 Contributor 1933 
 Original Owner: B.I. Coleman   Photo 8 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and is clad in 
smooth stucco. Details include porte cochere, arches, stepped details, applied decoration, stucco 
balcony and balconette details, stepped jetties, stucco stair details, decorative window surrounds, 
shutters, and original light fixtures. The roof is hipped, gabled, and flat, with molded eaves, a 
turret, clay pipe vents, flat parapet, and clay tile coping, and is surfaced with clay tile and an 
unknown material. Related features include concrete walkway, planters, concrete driveway, and 
detached garage. Alterations include secondary entrance at side facade infilled, entry patio 
partially enclosed with low wall, security gate replaced, driveway gate added, tile added to patio 
floor, and wood lathe added at entry porch. 
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12. 1070-1072 S. Genesee Avenue APN: 5086026005 Contributor 1933 
 Original Owner: S. Kuhns 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include porte cochere, applied decoration, stepped details, 
arches, decorative window surrounds, picture window with stained glass and leading, stucco stair 
details, stucco balcony details, and original light fixture. The roof is hipped, shed, and flat, with 
molded eaves, flat parapet, and clay tile coping, surfaced with clay tile and an unknown material. 
Related features include concrete driveway, concrete walkway, and detached garage. There are 
no visible alterations. 
 
13. 1073-1075 S. Genesee Avenue APN: 5086018025 Contributor 1933 
 Original Owner: Linwood E. Gray 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include applied decoration, decorative window surrounds, 
arches, stepped details, stucco balcony details, stucco stair details, decorative tile, and porte 
cochere. The roof is hipped, gabled, shed, and flat, with molded eaves, flat parapet, clay tile 
coping, vents, and clay pipe vents, surfaced with clay tile and an unknown material. Related 
features include concrete walkway, concrete driveway, and detached garage. Alterations include 
garage door replaced, wood lathe added to balcony, and security gate replaced in kind.  
 
14. 1074-1076 S. Genesee Avenue APN: 5086026004 Contributor 1933 
 Architect: R.S. Loring; Original Owner: Charlotte Chase 
 
A two-story fourplex in the Spanish Colonial Revival style with Art Deco elements. It has an 
irregular plan and its cladding is smooth stucco. Details include porte cochere, applied 
decoration, arches, stepped jetties, decorative window surrounds, stucco stair details, grilles, 
stepped details, stucco balcony and balconette details, wing wall, decorative tile, and balconettes. 
The roof is hipped, shed, and flat, with turret, molded eaves, flat parapet, clay tile coping, and 
decorative chimney cap, and is surfaced with clay tile and an unknown material. Related features 
include detached garage. Alterations include driveway gate added, driveway repaved with brick, 
walkways and exterior stair steps replaced with tile, security gates added, security window bars 
added, fountain added to front yard, and some windows and doors boarded up. This property has 
been designated a Los Angeles Historic-Cultural Monument. 
 
15. 1079-1081 S. Genesee Avenue APN: 5086018026 Contributor 1932 
 Original Owner: Oscar Kalish 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and is clad in 
smooth stucco. Details include porte cochere, decorative window surrounds, picture window 
with stained glass and leading, stucco stair and wall details, decorative tile, applied decoration, 
stepped jetties, stepped details, stucco and wrought iron balcony details, wing wall, and arches. 
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The roof is gabled, shed, and flat, with flat parapet, clay tile coping, molded eaves, turret, and 
vents, and is surfaced with clay tile and an unknown material. Related features include concrete 
walkway, concrete driveway, and detached garage. Alterations include awnings added, and 
grillework replaced in kind. 
 
16. 1080-1082 S. Genesee Avenue APN: 5086026003 Contributor 1933 
 Original Owner: Thomas K. McClelland 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include arches, porte cochere, decorative window surrounds, 
stucco stair details, stucco balcony details, corbelling, tower volume, arches, and applied 
decoration. The roof is gabled, shed, conical, and flat, with exposed rafter tails, flat parapet, clay 
tile coping, molded decoration, clay pipe vents, and other vents, surfaced with clay tile and an 
unknown material. Alterations include wall cladding replaced, tile added to walkway and 
exterior stair steps, low perimeter wall and hedge added, driveway gate added, security window 
bars added, driveway repaved with brick and tile, new light fixtures added, and doors and some 
windows boarded up. This property has been designated a Los Angeles Historic-Cultural 
Monument. 
 
17. 1083-1085 S. Genesee Avenue APN: 5086018027 Contributor 1933 
 Builder: Mutual Construction Co.; Original Owner: Oscar Kalish Photo 9 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and is clad in 
smooth stucco. Details include stepped jetties, decorative window surrounds, stucco stair and 
wall details, stepped details, stucco balcony details, stucco balconette details, applied decoration, 
wing wall, decorative tile, and porte cochere. The roof is hipped , flat, and gabled, with molded 
eaves, vents, flat parapet, clay tile coping, and stepped chimney, surfaced with clay tile and an 
unknown material. Related features include concrete driveway and detached garage. Alterations 
include all windows replaced, doors replaced, walkway replaced with faux brick tile, and brick 
planters added. 
 
18. 1086-1088 S. Genesee Avenue APN: 5086026002 Contributor 1933 
 Original Owner: Thomas K. McClelland  Photo 10 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include applied decoration, arches, stepped details, corbelling, 
stucco balcony details, stucco stair and wall details, picture window with stained glass and 
leading, decorative window surrounds, and highly articulated tower volume. The roof is gabled, 
shed, conical, pyramidal, and flat, with turret, projecting details, exposed rafter tails and purlins, 
barge boards, vents, clay pipe vents, flat parapet, and clay tile coping, surfaced with clay tile and 
an unknown material. Related features include detached garage. Alterations include walkway 
and exterior stair steps replaced with tile, handrails added, security doors added, and security 
window bars added. 
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19. 1087-1089 S. Genesee Avenue APN: 5086018028 Contributor 1933 
 Original Owner: S.M. Soll 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include applied decoration, stepped details, arches, string 
course, stucco stair and wall details, stucco balcony details, stucco balconette details, grilles, 
decorative window surrounds, and wing wall. The roof is hipped, shed, and flat, with molded 
eaves, flat parapet, and clay tile coping, surfaced with clay tile and an unknown material. Related 
features include concrete walkways, concrete driveway, and detached garage. Alterations include 
awnings added, some windows replaced on side elevation, security window bars added, handrail 
replaced, security gate replaced in kind. 
 
20. 1095-1097 S. Genesee Avenue APN: 5086018029 Contributor 1933 
 Original Owner: S.M. Soll 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include stepped jetties, applied decoration, stucco balcony 
details, picture window with stained glass and leading, stucco stair details, arches, stepped 
details, and decorative window surrounds. The roof is hipped, shed, and flat, with molded eaves, 
flat parapet, and clay tile coping, surface in clay tile and an unknown material. Related features 
include concrete walkway, concrete steps, and detached garage. Alterations include grilles 
replaced in kind, security window bars added, small wood addition at rear elevation (appears to 
be a balcony over an enclosed volume of unknown function), and terraced retaining wall/planters 
added. 
 
21. 1103-1105 S. Genesee Avenue APN: 5086017031 Contributor 1933 
 Original Owner: Owen S. Adams 
 
A two-story duplex in the Spanish Colonial Revival style with Monterey Revival elements. It has 
an irregular plan and its cladding is textured stucco end vertical wood beadboard. Details include 
wood balcony details, applied decoration, stucco and wood stair details, wood balconette details, 
wing wall, awnings, and corbels. The roof is gabled, hipped, and flat with flat parapet, clay tile 
coping, scalloped details, horizontal wood board in gable ends, and exposed rafter tails and 
purlins, surfaced with clay tile and an unknown material. Related features include brick 
walkways, low wood and brick fence, and detached garage. Alterations include rear corrugated 
metal fence added. 
 
22. 1109-1111 S. Genesee Avenue APN: 5086017032 Contributor 1935 
 Original Owner: Robert B. Hedburg 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include stepped jetties, stucco balcony details, stucco stair 
and wall details, string course, decorative window surrounds, and picture window with stained 
glass and leading. The roof is hipped, shed, and flat, with exposed rafters, purlins, flat parapet, 
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molded eaves, clay tile coping, and a turret, surfaced with composition shingle and an unknown 
material. Related features include concrete walkway, concrete driveway, and detached garage. 
Alterations include tile added to exterior stairway, wall cladding replaced, some windows 
replaced, roof material replaced with incompatible material, and garage door replaced. 
 
S. Ogden Drive   Photos 4-5 
 
23. 1022 S. Ogden Drive APN: 5086018014 Contributor 1938 
 Builder: J.J. Rees; Original Owner: Robert B. Hedberg 
 
Also 5972 W. San Vicente Boulevard. A two-story fourplex in the Minimal Traditional style. It 
has an irregular plan and its cladding is smooth stucco and horizontal wood board. Details 
include decorative door surrounds, decorative windows surrounds, grilles, and string course. The 
roof is hipped and flat, with scalloped eave details, flat parapet, clay tile coping, and vent 
dormers, surfaced with composition shingle and an unknown material. Related features include 
flagstone steps, concrete walkways, and detached garage. Alterations include some windows 
replaced, some doors replaced, hedge added, security window bars added, and security door 
added. 
 
24. 1030-1038 S. Ogden Drive APN: 5086018013 Non- contributor 1940 
 Architect: W.C. Pennell; Builder: Security Finance and Building Co.; Original Owner: 
Stephan Greich 
 
A two-story apartment house (ten units) in the Minimal Traditional style. It has an irregular plan 
and its cladding is textured stucco. Details include decorative window surrounds, quoins, 
shutters, stucco awnings, and tower/turret with crenellation. The roof is hipped and flat, with 
molded eaves, vent dormers, flat parapet, and clay tile coping, and is surfaced with composition 
shingle and an unknown material.  Related features include concrete walkway and detached 
garage. Alterations include primary façade addition, rear/side addition, all windows replaced, 
wall cladding replaced, security window bars added, driveway pavers added. 
 
25. 1033-1037 S. Ogden Drive APN: 5086013018 Contributor 1933 
 Original Owner: Rita Padway 
 
A two-story courtyard apartment (six units) in the Monterey Revival Style. This building is part 
of a four-building courtyard apartment complex extending from Ogden to Orange Grove. It has 
an irregular plan and its cladding is smooth stucco, clapboard, and vertical wood board. Details 
include applied decoration and decorative wood balcony details. The roof is hipped, gabled, and 
shed, with exposed purlins and decorative bargeboards, and is surfaced with composition 
shingle. Related features include front and courtyard hardscaping and landscaping, flagstone 
walkways and steps, and detached garages. Alterations include hedges added, security door 
added, security window bars added, and security gate added or replaced. 
 
26. 1040-1042 S. Ogden Drive APN: 5086018012 Contributor 1937 



United States Department of the Interior  
National Park Service / National Register of Historic Places Registration Form  
NPS Form 10-900     OMB No. 1024-0018      
 
Wilshire Vista West Historic District  Los Angeles, California 
Name of Property                   County and State 
 

Section 7 page 15 

 Original Owner: Walter Bollenbacher 
 
A two-story duplex in the French Renaissance Revival Style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled and stepped jetties, string course, and 
windows with stained glass and leading.  The roof is hipped and flat, with flared eaves, dentil 
molding, wall dormer, vent dormer, flat parapet, and clay tile coping, and is surfaced with 
composition shingle and an unknown material. position shingle roof material. Related features 
include detached garage. Alterations include wall cladding replaced, driveway and portion of 
front yard replaced with pavers, and hedge added. 
 
27. 1041-1043 S. Ogden Drive APN: 5086013019 Contributor 1949 
 Architect: Kemper Nomland; Original Owner: Horton Kahn 
 
A two-story apartment house (eight units) in the Minimal Traditional style with Mid-Century 
Modern elements. It faces a matching building, 1045-1049 S. Ogden Drive. It has a rectangular 
plan and its cladding is smooth stucco, scored stucco, and wood. Details include cut stone 
bulkheads and vertical wood board and fin-type supports. The roof is gabled and flat, with broad 
overhanging closed eaves, and is surfaced with composition shingle. Related features include 
central concrete driveway and detached garage. Alterations include stone added to unit entry 
steps. 
 
28. 1045-1049 S. Ogden Drive APN: 5086013020 Contributor 1949 
 Architect: Kemper Nomland; Original Owner: Horton Kahn  
 
A two-story apartment house (eight units) in the Minimal Traditional style with Mid-Century 
Modern elements. It faces a matching building, 1041-1043 S. Ogden Drive. It has a rectangular 
plan and its cladding is smooth stucco, scored stucco, and wood. Details include cut stone 
bulkheads and vertical wood board and fin-type supports. The roof is gabled and flat, with broad 
overhanging closed eaves, and is surfaced with composition shingle. Related features include 
central concrete driveway and detached garage. Alterations include stone added to unit entry 
steps. 
 
29. 1048-1050 S. Ogden Drive APN: 5086018030 Contributor 1935 
 Builder: Oscar Kalish; Original Owner: Mutual Construction Co. 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is smooth stucco. Details include stepped jetties, applied decoration, decorative window 
surrounds, stepped details, arches, shutters, wing wall, and stucco balcony and stair details. The 
roof is hipped, shed, and flat, with molded eaves, vents, flat parapet, and clay tile coping, and is 
surfaced with clay tile and an unknown material. Related features include concrete walkway and 
concrete driveway. Alterations include some windows replaced, detached garage replaced by 
ancillary residential building at rear of parcel (2015), security gate added, security window bars 
added, and security door added. 
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30. 1051-1053 ½ S. Ogden Drive APN: 5086013021 Contributor 1937 
 Architect: Edith Northman; Builder: M. Burgbacher and Sons; Original Owner: Guy G. 
Sowers 
 
A two-story fourplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
smooth stucco. Details include window boxes with decorative supports, decorative wood balcony 
details, and decorative door surrounds. The roof is cross-gabled, with exposed rafter tails, 
horizontal wood cladding at gable ends, and vents, and is surfaced with composition shingle. 
Related features include concrete walkway, concrete driveway, and detached garage. Alterations 
include all windows replaced, wall cladding replaced, awnings added, security window bars 
added, and security door added. 
 
31. 1054-1056 S. Ogden Drive APN: 5086018009 Contributor 1935 
 Architect: C.W. Cook; Builder: Oscar Kalish; Original Owner: Mutual Construction Co. 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is textured stucco. Details include corbeled jetties, arches, stepped details, applied 
decoration, decorative window surrounds, grilles, wing wall, picture window with stained glass 
and leading, and stucco balcony, balcony, stair, and wall details. The roof is hipped, shed, and 
flat, with molded eaves, flat parapet, and clay tile coping, and is surfaced with clay tile and an 
unknown material. Related features include concrete walkway, concrete driveway, and detached 
garage. Alterations include awnings added, security window bars added, driveway gate added, 
and stone walkway added. 
 
32. 1057-1059 S. Ogden Drive APN: 5086013022 Contributor 1947 
 Architect: Edith Northman; Builder: Niels Pallisgaard; Original Owner: Nathan Coleman 
 
A two-story duplex in the French Renaissance Revival style. It has an irregular plan and its 
cladding is smooth stucco, scored stucco, and brick. Details include quoins and applied 
decoration. The roof is hipped, with closed eaves, roof dormers, and wall dormers, and is 
surfaced with composition shingle. The property appears to be unaltered. 
 
33.1058-1060 S. Ogden Drive APN: 5086018008 Contributor 1949 
 Original Owner: John M. Cameron 
 
A two-story duplex in the Minimal Traditional style. It has an L-shaped plan and the cladding is 
smooth stucco. Details include belt course, string course, quoins, decorative window surrounds, 
stucco awnings, applied decoration, shutters, and decorative door surrounds. The roof is hipped, 
shed, and flat, with exposed rafters and purlins, flat parapet, and clay tile coping, and is surfaced 
with clay tile and an unknown material. Related features include detached garage. Alterations 
include some windows replaced, brick added to walkway, driveway expanded with brick and 
pavers, security window bars added, awnings added, entry railings replaced.   
 
34. 1061-1063 S. Ogden Drive APN: 5086013023 Contributor 1934 



United States Department of the Interior  
National Park Service / National Register of Historic Places Registration Form  
NPS Form 10-900     OMB No. 1024-0018      
 
Wilshire Vista West Historic District  Los Angeles, California 
Name of Property                   County and State 
 

Section 7 page 17 

 
A two-story duplex in the Spanish Colonial Revival style with Art Deco elements. It has an 
irregular plan and its cladding is textured stucco. Details include stepped jetties, stepped arches, 
applied decoration, belt course, decorative window surrounds, grilles, porte cochere, stucco stair 
details, and stucco balcony and balconette details. The roof is gabled, hipped, and flat, with flat 
parapet, clay tile coping, vents, and molded eaves, and is surfaced with clay tile and an unknown 
material. Related features include concrete walkway, concrete driveway, and detached garage. 
Alterations include driveway gate added. 
 
35. 1064-1066 S. Ogden Drive APN: 5086018007 Contributor 1935 
 Builder: Beverly Construction Company; Original Owner: David Lane 
 
A two-story duplex in the Tudor Revival style. It has an irregular plan and the cladding is smooth 
stucco and brick with half timbering. Details include decorative window surrounds, wood 
balcony and balconette details, bracketed jetties, leaded diamond pane windows, porte cochere, 
decorative door surround, and brick and wood stair and wall details. The roof is gabled, 
jerkinhead, and flat, with exposed rafters, flat parapet, and clay tile coping, and is surfaced with 
composition shingle and an unknown material. Related features include concrete walkway, 
concrete driveway, and detached garage. Alterations include some windows replaced, security 
doors added, chimney altered, and handrail added. 
 
36. 1067-1069 S. Ogden Drive APN: 5086013024 Contributor 1934 
 Original Owner: A. McClelland   Photo 11 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include corbeled jetties, applied decoration, decorative 
window surrounds, arches, porte cochere, stucco stair details, and stucco balcony details. The 
roof is gabled, shed, and flat, with flat parapet, clay tile coping, decorative bargeboard, vents, 
vertical wood board at gable ends, and exposed rafter tails and purlins, and is surfaced with clay 
tile and an unknown material. Related features include concrete driveway and detached garage. 
Alterations include some windows replaced, security window bars added, security gate added, 
and brick added to concrete walkway. 
 
37. 1070-1072 S. Ogden Drive APN: 5086018031 Contributor 1934 
 Builder: Oscar Kalish; Original Owner: Mutual Construction Co. 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is smooth stucco. Details include applied decoration, decorative window surrounds, 
arches, grilles, stepped details, awnings, wing wall, porte cochere, some original light fixtures, 
and stucco balcony, balconette, stair, and wall details. The roof is gabled, hipped, shed, and flat, 
with molded eaves, flat parapet, and clay tile coping, and is surfaced with clay tile and an 
unknown material. Related features include concrete walkway, concrete driveway, and detached 
garage. Alterations include some windows replaced, Mission-style wall with bells added to north 
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side of property, fountain and planters added to front yard, decorative elements added, security 
window bars added, and driveway gate added. 
 
38. 1073-1075 S. Ogden Drive APN: 5086013025 Contributor 1934 
 Original Owner: A. McClelland 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled and bracketed jetties, decorative window 
surrounds, arches, porte cochere, stucco stair details, picture window with stained glass and 
leading, and stucco and wood balconette details. The roof is gabled, hipped, shed, and flat, with 
flat parapet, clay tile coping, turret, cents, exposed rafters and purlins, and is surfaced with clay 
tile and an unknown material. Related features include detached garage. Alterations include wall 
cladding replaced, brick planters added, tile added to exterior stair steps and balconette, and 
walkway and driveway replaced with pavers and brick. 
 
39. 1074-1076 S. Ogden Drive APN: 5086018004 Contributor 1933 
 Original Owner: E. Fikes 
 
A two-story duplex in the Spanish Colonial Revival style with Art Deco elements. It has an 
irregular plan and the cladding is smooth stucco. Details include applied decoration, stepped 
jetties, decorative window surrounds, arches, stepped details, decorative tile, wing wall, grilles, 
porte cochere, and stucco balcony, balconette, and stair details. The roof is hipped, shed, and flat, 
with molded eaves, flat parapet, and clay tile coping, and is surface with clay tile and an 
unknown material. Related features include concrete walkway, concrete driveway, and detached 
garage. Alterations include security window bars added, security door added, and driveway gate 
added. 
 
40. 1078-1080 S. Ogden Drive APN: 5086018003 Contributor 1933 
 Builder: Thomas C. Bowles; Original Owner: Hazel Murphy 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is textured stucco. Details include applied decoration, decorative window surrounds, 
grilles, stucco and wood balcony details, and arches. The roof is hipped, shed, and flat, with 
molded eaves, exposed rafters, flat parapet, and clay tile coping, surfaced with clay tile and an 
unknown material. Related features include detached garage. Alterations include paving of front 
yard, addition of perimeter wall and fence, wall cladding replaced, some windows replaced, 
security doors added, security window bars added, and security gate added. 
 
41. 1079-1081 S. Ogden Drive APN: 5086013026 Contributor 1933 
 Original Owner: A. McClelland 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbelled jetties, applied decoration, decorative 
window surrounds, arches, porte cochere, stucco stair details, stucco balcony details, and picture 
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window with stained glass and leading. The roof is gabled, shed, and flat, with flat parapet, clay 
tile coping, exposed rafters and purlins, vents, and vertical wood board at gable ends. Related 
features include detached garage. Alterations include some windows replaced, wall cladding 
replaced, security window bars added, security gate added, and brick added to driveway and 
walkway. 
 
42. 1083-1085 S. Ogden Drive APN: 5086013027 Contributor 1933 
 Original Owner: A. McClelland 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include arches, stepped details, applied decoration, quoins, 
decorative window surrounds, porte cochere, stucco stair details, and stucco balcony details. The 
roof is gabled, shed, and flat, with flat parapet, clay tile coping, and molded eaves, and is 
surfaced with clay tile and an unknown material. Related features include detached garage. 
Alterations include some windows replaced, decorative quatrefoil element added, security 
window bars added, security gates added, and driveway and walkway replaced with pavers. 
 
43. 1084-1086 S. Ogden Drive APN: 5086018002 Contributor 1933 
 Builder: Thomas C. Bowles; Original Owner: James Stokes 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is textured stucco.  Details include corbeled and stepped jetties, applied decoration, 
decorative window surrounds, grilles, wing wall, decorative tile, and stucco balcony, balconette, 
and stair details. The roof is gabled, shed, and flat, with exposed rafters and purlins, flat parapet, 
and clay tile coping, surfaced in clay tile and an unknown material. Related features include 
flagstone walkway, concrete driveway, and detached garage. Alterations include some windows 
replaced, wall cladding replaced, grillework replaced in kind, security window bars added, 
security doors added. 
 
44. 1089-1091 ½ S. Ogden Drive APN: 5086013028 Contributor 1949 
 Original Owner: Max Nelson 
 
A two-story fourplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
smooth stucco, vertical wood board, and brick. Details include quoins, applied decoration, 
decorative window surrounds, and a double-height entry porch with fluted square columns. The 
roof is hipped, with closed eaves, scalloped details, and vent dormers, and is surfaced with 
composition shingle. Related features include concrete driveway and detached garage. 
Alterations include security window bars added, security doors added, and air conditioning units 
added. 
 
45. 1092-1094 S. Ogden Drive APN: 5086018001 Contributor 1933 
 Builder: Thomas C. Bowles; Original Owner: Bill Cannon 
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A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is textured stucco. Details include stepped jetties, arches, applied decoration, stepped 
details, decorative window surrounds, grilles, wing wall, and stucco balcony, balconette, and 
stair details. The roof is hipped, shed, and flat, with molded eaves, exposed rafters, flat parapet, 
and clay tile coping, and is surfaced with clay tile and an unknown material. Related features 
include concrete walkway and detached garage. Alterations include wall cladding replaced, 
security window bars added, security doors added. 
 
46. 1107-1115 ½ S. Ogden Drive APN: 5086014031 Contributor 1936 
 Builder: Stanley Shave Construction Company; Original Owner: Clarence Moore 
 
A two-story courtyard apartment (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is smooth stucco. Details include applied decoration, decorative 
window surrounds, decorative tile, and vents. The roof is hipped, with exposed rafters and 
purlins, and is surfaced with clay tile. Related features include flagstone steps, stucco perimeter 
wall, detached garage, and landscaped courtyard. Alterations include some windows replaced, 
swimming pool added to courtyard, security gate added, fence added atop perimeter wall, and 
awnings added. 
 
47. 1201-1207 ½ S. Ogden Drive APN: 5086014012 Contributor 1937 
 Architect: Arthur Hawes; Builder: F.K. Koolish; Original Owner: Monarch Construction 
Company 
 
A two-story courtyard apartment (eight units) in the Minimal Traditional style with French 
Renaissance Revival elements. It has a U-shaped plan and its cladding is smooth stucco and 
scored stucco. Details include quoins, string course, belt course, and decorative window and door 
surrounds. The roof is hipped, with molded eaves and wall dormers, and is surfaced with 
composition shingle. Related features include concrete walkway and steps, landscaped courtyard, 
and detached garage. Alterations include some windows replaced with air conditioning units at 
side facade. 
 
48. 1209-1211 S. Ogden Drive APN: 5086014011 Contributor 1936 
 Original Owner: Joe Eudemiller 
 
A two-story fourplex in the Late Chateauesque style. It has an irregular plan and the cladding is 
smooth stucco. Details include belt course, string course, quoins, corbeled jetties, applied 
decoration, decorative window and door surrounds, and turret. The roof is hipped, conical, and 
flat, with flat parapet, vent dormers, and wall dormers, surfaced with composition shingle and an 
unknown material. Related features include concrete driveway and detached garage. Alterations 
include air conditioning units added to side façade, security doors added, security windows 
added, walkway replaced with pavers, and garage door replaced. 
 
S. Orange Grove Avenue Photos 1-3 
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49. 1008-1012 S. Orange Grove Avenue    APN: 5086013013 Contributor 1933 
 Original Owner: Rita Padway 
 
A two-story triplex in the Monterey Revival style. This building is part of a four-building 
courtyard apartment complex extending from Orange Grove to Ogden. It has an L-shaped plan 
comprising a rectangular two-story main volume with a rectangular one-story volume at one end. 
It is clad with smooth stucco, brick, wood clapboard, and wood vertical beadboard. Details 
include wood and brick porch details, wood balcony details, decorative window surrounds, and 
shutters. The roof is gabled, with exposed rafter tails and horizontal wood cladding in gable ends, 
surfaced with composition shingle. Related features include interior courtyard with landscaping, 
flagstone walkway, detached garages, and entry gate. Alterations include security window bars 
added. 
 
50. 1014-1018 S. Orange Grove Avenue   APN: 5086013013 Contributor 1933 
 Original Owner: Rita Padway 
 
A two-story triplex in the Monterey Revival style. This building is part of a four-building 
courtyard apartment complex extending from Ogden to Orange Grove and, being located on the 
interior, is only partially visible from the public right-of-way. It has an irregular plan and is clad 
with smooth stucco and wood vertical beadboard. Details include wood balcony details, 
decorative window surrounds, and decorative entry awnings. The roof is gabled, with exposed 
rafter tails, scalloped details, and horizontal wood cladding in gable ends, surfaced with 
composition shingle. Related features include interior courtyard with landscaping, and detached 
garages. Alterations include security window bars added. 
 
51. 1019-1023 ½ S. Orange Grove Avenue   APN: 5526040013 Contributor 1931 
 Architect: Thomas Harrell; Builder: Horace Richardson; Original Owner: Clarence J. Weber 
 
A two-story apartment house (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is textured stucco. Details include corbelled jetties, decorative 
window surrounds, arches, wood and stucco balcony details, grilles, and balconettes. The roof is 
gabled, shed, and flat, with molded eaves, flat parapet, and clay tile coping, surfaced with clay 
tile and an unknown material. Related features include flagstone walkway and detached garage. 
Alterations include some windows replaced, security window bars added. The building shares an 
entry gate with 1025 S. Orange Grove Avenue, which appears to be a later addition. 
 
52. 1020-1024 S. Orange Grove Avenue   APN: 5086013012 Contributor 1933 
 Original Owner: Rita Padway 
 
A two-story fiveplex in the Monterey Revival Style. This building is part of a four-building 
courtyard apartment complex extending from Orange Grove to Ogden. It has an L-shaped plan 
and is clad with smooth stucco, brick, wood clapboard, and wood vertical beadboard. Details 
include wood balcony details, decorative window surrounds, shutters, and decorative entry 
awnings. The roof is gabled, with exposed rafter tails, scalloped details, and horizontal wood 
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cladding in gable ends, surfaced with composition shingle. Related features include brick patio, 
brick planters, flagstone walkways, detached garages, entry gate, and interior courtyard with 
landscaping. Alterations include security window bars added. 
 
53. 1025 S. Orange Grove Avenue APN: 5086001055 Contributor 1932 
 Original Owner: S. Aranoff 
 
A two-story apartment house (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan its cladding is textured stucco. Details include corbeled jetties, stucco balcony 
details, grilles, balconette, applied decoration, tower entry volumes, arches, and decorative 
window surrounds. The roof is hipped, gabled, shed, flat, and conical, with exposed rafter tails 
and purlins, flat parapet and clay tile coping, surfaced with clay tile and an unknown material. 
Related features include concrete walkways and detached garage. Alterations include security 
window bars added and concrete walkway replaced in kind. The building shares entry gates with 
1031 S. Orange Grove Avenue and 1019-1023 ½ S. Orange Grove Avenue; the former appears 
original/period appropriate, while the other appears to be a later addition. 
 
54. 1026 S. Orange Grove Avenue APN: 5086013011 Contributor 1933 
 Architect: A.S. Roscoe; Original Owner: Anthony Connelly 
 
A two-story courtyard apartment (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is textured stucco. Details include corbeled and bracketed jetties, 
decorative window surrounds, wood balconette details, and applied decoration. The roof is 
gabled, hipped, shed, and conical, with turret, exposed rafter tails, pipe vents, chimneys with 
decorative caps, and clay tile coping, and is surfaced with clay tile at front-facing gables and 
composition shingle on rear- and side-facing gables. This building shares a courtyard and entry 
wall/gate with 1032 S. Orange Grove Avenue. Related features include concrete walkway, 
concrete driveway, detached garage, interior landscaped courtyard with fountain, and entry 
wall/gate. Alterations include some windows replaced, some roof material replaced with 
incompatible material, security window bars added, and security doors added. 
 
55. 1031 S. Orange Grove Avenue APN: 5086001056 Contributor 1931 
 Builder: William Hiantis; Original Owner: William Hagurwood  
 
A two-story apartment house (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is textured stucco. Details include corbeled and bracketed jetties, 
applied decoration, pointed arches, wing wall, decorative window surrounds, grilles, stucco and 
wood balcony details, and stucco balconette details. The roof is hipped, shed, gabled, and 
conical, with exposed rafter tails, purlins, decorative barge boards, and turret, surfaced with clay 
tile. Related features include flagstone walkway and detached garage. Alterations include 
security window bars added. The building shares an entry gate with 1025 S. Orange Grove 
Avenue which appears original/period-appropriate. 
 
56. 1032 S. Orange Grove Avenue APN: 5086013010 Contributor 1933 
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 Architect: A.S. Roscoe; Original Owner: Anthony Connelly 
 
A two-story courtyard apartment (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is textured stucco. Details include corbeled and bracketed jetties, 
stucco balcony details, decorative window surrounds, and applied decoration. The roof is gabled, 
hipped, and shed, with molded eaves, exposed rafter tails, and clay tile coping, and is surfaced 
with clay tile at most front-facing gables and composition shingle on rear-, side-, and some front-
facing gables. This building shares a courtyard and entry wall/gate with 1026 S. Orange Grove 
Avenue. Related features include concrete walkway, concrete driveway, detached garage, 
interior landscaped courtyard with fountain, and entry wall/gate. Alterations include some 
windows replaced, most roof material replaced with incompatible material, security window bars 
added, and security doors added. 
 
57. 1036-1040 S. Orange Grove Avenue   APN: 5086013009 Contributor 1940 
 Architect: A.S. Roscoe; Original Owner: Anthony Connelly  
 
A two-story sixplex in the French Renaissance Revival style. It has an irregular plan and its 
cladding is textured and scored stucco. Details include belt course, applied decoration, decorative 
window surrounds, decorative door surrounds, and fluted and scalloped details. The roof is 
hipped and flat, with molded eaves, wall dormers, dentil molding, flat parapet, and clay tile 
coping, and is surfaced with composition shingle and an unknown material. Related features 
include flagstone steps, concrete driveway, and detached garage. Alterations include some 
windows replaced, wall cladding replaced, security window bars added, and security door added. 
 
58. 1037-1041 S. Orange Grove Avenue    APN: 5086001057 Contributor 1935 
 Architect: Arthur W. Hawes; Builder: John L. Hudson; Original Owner: R.O. Rhodes 
 
A two-story fiveplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include stucco and wood balcony details, corbelling, 
decorative window surrounds, stucco stair details, grilles, decorative door surrounds, arches, and 
applied decoration. The roof is hipped, with exposed rafter tails and purlins, surfaced with clay 
tile. Related features include concrete walkways and detached garage. Alterations include 
security window bars added, security doors added, front planter likely added, and hedge added. 
Visibility is low due to vegetation. 
 
59. 1043-1045 ½ S. Orange Grove Avenue   APN: 5086001058 Contributor 1933 
 Architect: Arthur Hawes; Builder: Stanley Shave Construction Co.; Original Owner: E. 
 Ansted 
 
A two-story sixplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetties, decorative window surrounds, stucco 
and wood balcony details, corbeled details, applied decoration, wing wall, and grilles. The roof is 
gabled and shed, with a turret, exposed rafter tails, and clay pipe vents, and is surfaced with clay 
tile. Related features include concrete walkway, concrete steps, mortared stone entry wall, and 
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detached garage. Alterations include some windows replaced on side elevation, and security 
window bars added. Visibility is low due to vegetation. 
 
60. 1044-1046 ½ S. Orange Grove Avenue   APN: 5086013008 Contributor 1937 
 Architect: Edith Northman; Original Owner: M. Burgbacher  Photo 12 
 
A two-story fourplex in the French Renaissance Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include quoins, applied decoration, stucco balcony details, 
decorative window surrounds, belt course, string course, and stucco entry canopies. The roof is 
hipped and flat, with flared eaves, vent dormers, molded eaves, flat parapet, and clay tile coping, 
and is surfaced with composition shingle and an unknown material. Related features include 
concrete walkways, concrete steps, concrete driveway, and detached garage. Alterations include 
security window bars added and lathe added to exterior staircases at side elevation. 
 
61. 1047-1049 S. Orange Grove Avenue    APN: 5086001059 Contributor 1933 
 Architect: A.S. Roscoe; Original Owner: James M. Reese 
 
A two-story courtyard apartment (six units) in the Spanish Colonial Revival style. It faces 1053-
1055 S. Orange Grove Avenue across a shared courtyard fronted by a common entry wall. The 
building has an L-shaped plan and its cladding is textured stucco. Details include decorative 
window surrounds, applied decoration, grilles, decorative door surrounds, corbelled details, 
decorative tile, and tower entries. The roof is hipped and conical, with molded eaves, scalloped 
details, exposed rafter tails, and a weathervane, surfaced with clay tile. Related features include 
courtyard with designed landscape and fountain, concrete and brick walkways, and detached 
garage. Alterations include front entry wall and gate added (2017). 
 
62. 1048-1050 S. Orange Grove Avenue   APN: 5086013007 Contributor 1937 
 Builder: Rano Construction Company; Original Owner: Morris Chapman 
 
A two-story triplex in the Minimal Traditional style. It has an irregular plan and is clad with 
smooth stucco, scored stucco, and brick. Details include belt course, decorative window 
surrounds, decorative door surrounds, and wood balcony details. The roof is hipped, with 
exposed rafter tails and purlins, and is surfaced with composition shingle. Related features 
include concrete walkway, concrete driveway, and detached garage. Alterations include some 
windows replaced, security doors added, and security window bars added. 
 
63. 1053-1055 S. Orange Grove Avenue   APN: 5086001060 Contributor 1933 
 Architect: A.S. Roscoe; Original Owner: James S. Reese 
 
A two-story courtyard apartment (six units) in the Spanish Colonial Revival style. It faces 1047-
1049 S. Orange Grove Avenue across a shared courtyard fronted by a common entry wall. The 
building has an L-shaped plan and its cladding is textured stucco. Details include decorative 
window surrounds, applied decoration, grilles, decorative door surrounds, corbelled details, 
decorative tile, and tower entries. The roof is hipped and conical, with molded eaves, scalloped 
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details, exposed rafter tails, and a weathervane, surfaced with clay tile. Related features include 
courtyard with designed landscape and fountain, concrete and brick walkways, low perimeter 
wall, and detached garage. Alterations include front entry wall and gate added (2017). 
 
64. 1054-1056 S. Orange Grove Avenue   APN: 5086013006 Contributor 1937 
 Architect: Clarence J. Smale; Builder: Walter Bollenbacher; Original Owner: Mary Moore 
 
A two-story duplex in the French Renaissance Revival Style. It has an irregular plan and its 
cladding is textured stucco. Details include quoins, decorative window surrounds, stained glass 
with leading, decorative tile, corbeled jetties, and stucco stair, balcony, and wall details. The roof 
is hipped and flat, with flared eaves, dentil molding, vent dormers, wall dormer, and flat parapet, 
and is surfaced with composition shingle and an unknown material. Related features include 
concrete driveway and detached garage. Alterations include wall cladding replaced, some 
windows replaced, doors replaced, security window bars added, and security door added. 
 
65. 1058-1062 ½ S. Orange Grove Avenue   APN: 5086013005 Contributor 1936 
 Architect: Edith Northman; Original Owner: M. Burgbacher 
 
A two-story fiveplex in the Minimal Traditional style. It has an L-shaped plan and its cladding is 
smooth stucco and scored stucco. Details include belt course, string course, decorative door 
surrounds, decorative window surrounds, and wood balcony details. The roof is hipped, with 
molded eaves and roof dormer, surfaced with composition shingle. This building faces the 
matching building 1064-1068 S. Orange Grove Avenue. Related features include flagstone steps, 
concrete walkways, concrete driveway, and detached garage. Alterations include security 
window bars added and awnings added. 
 
66. 1059-1061 ½ S. Orange Grove Avenue   APN: 5086001061 Contributor 1936 
 Architect: Walters Zick; Builder: Security Finance and Building Co.; Original Owner: Edna 
Dyer Pierce 
 
A two-story fourplex in the Spanish Colonial Revival style. It has an L-shaped plan and its 
cladding is textured stucco. Details include stucco and wood balcony details, stucco balconette 
details, applied decoration, grilles, belt course, and stucco stair details. The roof is cross gabled, 
with exposed rafter tails, horizontal wood siding at gable ends, and vents, and is surfaced with 
clay tile. Related features include concrete walkway and detached garage. Alterations include 
wall cladding replaced, security window bars added, security doors added, awnings added, 
security gate added and a possible enclosure of a balcony at the rear elevation. 
 
67. 1064-1068 S. Orange Grove Avenue   APN: 5086013004 Contributor 1936 
 Architect: Edith Northman; Original Owner: M. Burgbacher  Photo 13 
 
A two-story courtyard apartment (five units) in the Minimal Traditional style. It has an L-shaped 
plan its cladding is smooth stucco and scored stucco. Details include belt course, string course, 
decorative door surrounds, decorative window surrounds, and wood balcony details. The roof is 
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hipped, with molded eaves and roof dormer, surfaced with composition shingle. This building 
faces the matching building 1058-1062 ½ S. Orange Grove Avenue. Related features include 
flagstone steps, concrete walkways, concrete driveway, and detached garage. Alterations include 
awnings added, security window bars added, security doors added, and driveway gate added. 
 
68. 1067-1069 ½ S. Orange Grove Avenue   APN: 5086001062 Contributor 1933 
 Architect: A. Markowitz; Original Owner: Charles Assman 
 
A two-story fourplex in the Spanish Colonial Revival style. It has an irregular plan its cladding is 
textured stucco. Details include corbelled jetties, applied decoration, arches, decorative window 
surrounds, vents, and decorative tile. The roof is gabled and flat, with flat parapet and clay tile 
coping, and is surfaced with clay tile and an unknown material. Related features include concrete 
walkway and detached garage. Alterations include door replaced, perimeter wall and fence 
added, security doors added, security window bars added, and some windows replaced and 
window openings altered (at side elevation). 
 
69. 1071 S. Orange Grove Avenue APN: 5086001063 Contributor 1931 
 Original Owner: Foster Phelps 
 
A two-story apartment house (eight units) in the Mediterranean Revival style. It has a C-shaped 
plan and its cladding is smooth stucco. Details include quoins, stucco balconette details, grilles, 
decorative window surrounds, string course, decorative door surrounds, vents, arches, and 
applied decoration. The roof is hipped and flat, with molded eaves, exposed rafter tails and 
purlins, and flat parapet, and is surfaced with clay tile and an unknown material. Related features 
include concrete and flagstone walkways, and detached garage. Alterations include window bars 
added, security doors added. 
 
70. 1075-1079 ½ S. Orange Grove Avenue   APN: 5086001064 Contributor 1937 
Original Owner: Ruth J. Kaplan   Photo 14 
 
A two-story sixplex in the Late Chateauesque style. It has an irregular plan and its cladding is 
smooth stucco. Details include quoins, turret with conical roof and finial, decorative window 
surrounds, decorative entry canopies, belt course, string course, and applied decoration. The roof 
is hipped and flat, with molded eaves, vent dormers, and flat parapet, and is surfaced with 
composition shingle and an unknown material. Related features include concrete walkways, 
concrete driveway, and detached garage. Alterations include some windows replaced, security 
window bars added, security doors added, and security gate added. 
 
71. 1076 S. Orange Grove Avenue APN: 5086013031 Noncontributor 1991 
 Architect: Ramon Covarubrias; Original Owner: Darrly Lerian   Photo 19 
 
A two-story condominium building (18 units) in an Other style. It has an O-shaped plan with 
small interior courtyard and lower level parking garage. Its cladding is textured stucco, with 
details including jetties, stucco and cast stone balcony details, decorative window surrounds, 
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decorative door surrounds, decorative tile, and stucco and cast stone stair details. The roof is 
gabled, hipped, shed, and flat, with molded eaves, clay pipe vents, and parapet, surfaced with 
clay tile and an unknown material. Related features include retaining walls and planters. The 
building appears to be unaltered. 
 
72. 1081-1099 S. Orange Grove Avenue   APN: 5086001065 Contributor 1931 
 Builder:Cartwright and Huffman Ltd.; Original Owner: E.W. Shaw Photo 16 
 
A two-story courtyard apartment (ten units) in the Spanish Colonial Revival style with Moorish 
Revival elements. It has an L-shaped plan and its cladding is textured stucco. Details include 
decorative door surrounds, wood balcony details, corbelled jetties, pointed arches, and decorative 
window surrounds. The roof is hipped, gabled, and shed, with exposed rafter tails and brick 
chimney caps, and is surfaced with clay tile. Related features include flagstone walkways and 
steps, perimeter wall, detached garage, and large interior courtyard with designed landscape. 
Alterations include awnings added, security window bars added, security gate added, and metal 
grates added to wrought iron railings. 
 
73. 1101-1103 S. Orange Grove Avenue   APN: 5086005026 Contributor 1931 
 Architect: Homer Rice; Builder: Stanley Shave Construction Co.; Original Owner: Dorothy 
Ralston Buck   Photo 17 
 
A two-story courtyard apartment (eight units) in the Spanish Colonial Revival style with 
Moorish Revival elements. It has an irregular plan and its cladding is textured stucco. Details 
include decorative window surrounds, decorative door surrounds, pointed arches, grilles, 
corbeled and bracketed jetties, applied decoration, shutters, wood balcony details, wrought iron 
balconette details, original light fixtures, clay pipe vents. The roof is hipped and gabled, with 
exposed rafter tails, purlins, turrets, and stepped chimney details, surfaced with clay tile. Related 
features include flagstone walkways and steps, a shallow courtyard on the Whitworth-fronting 
façade with a low stucco perimeter wall and landscaping, and an ancillary dwelling unit atop 
detached garages at the rear of the parcel. Alterations include fence added atop perimeter wall, 
awnings added, security gate added, and security window bars added. 
 
74. 1109-1111 ½ S. Orange Grove Avenue   APN: 5086005027 Contributor 1933 
 Architect: Max Maltzman; Original Owner: N. Belansky 
 
A two-story courtyard apartment (six units) in the Spanish Colonial Revival style with Moorish 
Revival elements. It has an irregular plan and its cladding is textured stucco. Details include 
pointed arches, corbeled jetties, grilles, pointed arch entry volume with wood gate, decorative 
window surrounds, and decorative door surrounds. The roof is hipped and shed, with molded 
eaves, surfaced with clay tile. Related features include landscaped courtyard, concrete walkway, 
concrete steps, and detached garage. Alterations include security window bars added. Visibility 
is low due to the entry volume. 
 
75. 1110-1112 S. Orange Grove Avenue   APN: 5086014028 Contributor 1935 
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 Original Owner: Sophia M. Sall 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include decorative window surrounds, applied decoration, 
porte cochere, stucco balcony details, stucco stair details, stucco wall details, stained glass with 
leading, arches, and stepped details. The roof is hipped, shed, and flat, with molded eaves, 
decorative chimney cap, flat parapet, and clay tile coping, surfaced with clay tile and an 
unknown material. Related features include concrete walkway and detached garage. Alterations 
include door replaced, some windows replaced, security window bars added, and security gate 
added. 
 
76. 1115-1117 S. Orange Grove Avenue   APN: 5086005034 Contributor 1934 
 Architect: Chas Kyson; Builder: J.L. Hudson; Original Owner: E.R. Williens 
 
A two-story courtyard apartment (six units) in the Mediterranean Revival style. It has an 
irregular plan and its cladding is smooth stucco. Details include quoins, grilles, corbels, 
decorative window surrounds, and tower entry. The roof is hipped and gabled. The plan is 
rectangular. The roof is hipped, with exposed purlins and turrets, and is surfaced with clay tile. 
Related features include courtyard, flagstone walkway, and detached garage. Alterations include 
perimeter and retaining walls added, security gate added, and hedge added. Visibility is low due 
to the hedge and perimeter wall. 
 
77. 1116-1118 S. Orange Grove Avenue   APN: 5086014027 Contributor 1935 
 Builder: Oscar Kalish; Original Owner: Mutual Construction Company 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include applied decoration, decorative window surrounds, 
grilles, stucco balcony details, stucco stair details, stucco wall details, arches, stepped details, 
jetties, and shutters. The roof is hipped, shed, and flat, with a turret, molded eaves, flat parapet, 
and clay tile coping, surfaced with clay tile and an unknown material. Related features include 
concrete driveway. Alterations include perimeter fence added, driveway gate added, security 
window bars added, security door added. 
 
78. 1200-1202 S. Orange Grove Avenue   APN: 5086014032 Contributor 1931 
 Original Owner: R.E. Ibbetson 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetty, stucco and wood balcony details, 
stucco stair details, applied decoration, decorative window surrounds, grilles, and shutters. The 
roof is gabled, shed, and flat, with exposed rafter tails, vents, flat parapet, and clay tile coping, 
and is surfaced with clay tile and an unknown material. Related features include concrete 
driveway. Alterations include security window bars added, security door added, possible infill of 
the stucco stair wall/railing, and ancillary dwelling unit added to detached garage. 
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79. 1201 S. Orange Grove Ave APN: 5086005031 Contributor 1948 
 Original Owner: Jack Honig 
 
A two-story fiveplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
textured stucco and scored stucco. Details include quoins and wrought iron railings. The roof is 
hipped and gabled, with vents and vent dormers, surfaced with composition shingle. This 
building shares an open courtyard with 1207-1209 S. Orange Grove Avenue. Related features 
include flagstone walkway with fountain in courtyard, cut stone entry steps, and detached garage. 
Alterations include some windows replaced. 
 
80. 1204-1206 ½ S. Orange Grove Avenue APN: 5086014015 Contributor 1937 
 Original Owner: Oscar Kalish 
 
A two-story fiveplex in the French Renaissance Revival Style. It has an irregular plan and its 
cladding is textured stucco with cut stone at bulkheads. Details include quoins, belt course, 
decorative window surrounds, decorative door surrounds, stucco balconette details, stucco and 
metal balcony details, and decorative entry canopies. The roof is hipped and flat, with molded 
eaves, wall dormers, vent dormers, flat parapet, and clay tile coping, surfaced with composition 
shingle and an unknown material. Related features include flagstone walkway and steps, 
concrete driveway, and detached garage. Alterations include wall cladding replaced and security 
window bars added. 
 
81. 1207-1209 S. Orange Grove Avenue APN: 5086005011 Contributor 1948 
 Original Owner: Jack Honig 
 
A two-story courtyard apartment (five units) in the Minimal Traditional style. It has an irregular 
plan and its cladding is smooth stucco and scored stucco. Details include quoins and wrought 
iron railings. The roof is hipped and gabled, with vents and vent dormers, surfaced with 
composition shingle. This building faces 1201 S. Orange Grove Avenue. Related features 
include flagstone walkway with fountain in courtyard, cut stone entry steps, and detached garage. 
Alterations include all windows replaced. 
 
82. 1208-1210 S. Orange Grove Avenue   APN: 5086014016 Contributor 1930 
 Original Owner: T.C. and V.J. Rowley 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include bracketed jetties, stucco and wood balcony details, 
stepped details, decorative tile, applied decoration, shutters, grilles, and tower entry. The roof is 
gabled, hipped, shed, and flat, with exposed rafter tails, clay pipe vents, molded eaves, 
bargeboards, flat parapet, and clay tile coping, surfaced with clay tile and an unknown material. 
Related features include concrete driveway and detached garage. Alterations include wall 
cladding replaced, some windows replaced, driveway gate added, security doors added, security 
window bars added, brick added to concrete walkway, and probable balcony enclosure at rear of 
building. 
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83. 1212-1214 S. Orange Grove Avenue   APN: 5086014017 Contributor 1930 
 Original Owner: T.C. and V.J. Rowley 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetties, decorative door surround, grilles, 
wood balcony details, decorative tile, and arches. irregular. The roof is gabled, shed, and flat, 
with exposed rafter tails, bargeboards, vents, flat parapet, and clay tile coping, surfaced with clay 
tile and an unknown material. Related features include concrete driveway and concrete walkway. 
Alterations include some windows replaced, security window bars added, security doors added, 
driveway gate added, and detached garage replaced with ancillary dwelling unit over new garage 
at rear of parcel (1954). 
 
 
84. 1213 S. Orange Grove Avenue APN: 5086005010 Noncontributor 1950 
 Builder: Charles H. Meyers Construction Company Inc.; Original Owner: Bellrite Investment 
Enterprises 
 
A two-story sixplex without a discernable style. It has a rectangular plan and its cladding is 
smooth stucco and horizontal wood board. Details include stucco and metal balcony details, and 
pebbledash and metal stair details. The roof is hipped, with overhanging closed eaves, surfaced 
with composition shingle. Related features include concrete walkway and concrete driveway. 
Alterations include all windows replaced, wood wall cladding added, and balcony, stair, and 
porch railings replaced. 
 
85. 1216-1220 ½ S. Orange Grove Avenue   APN: 5526032019 Contributor 1931 
 Builder: Consolidated Building Corp.; Original Owner: Harry Holton 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetties, stucco balcony details, stucco stair 
details, decorative window surrounds, arches, applied decoration, and grilles. The roof is hipped, 
shed, and flat, with exposed rafter tails, purlins, flat parapet, and clay tile coping, surfaced with 
clay tile and an unknown material. Related features include concrete driveway, steps, and 
walkway. Alterations include all windows replaced, security window bars added, small addition 
to rear elevation, and detached garage replaced with ancillary dwelling unit over new 
garage/carport at rear of parcel (2016). 
 
86. 1217 S. Orange Grove Avenue APN: 5086005009 Noncontributor 1959 
 Builder: Mohawk Builders Inc.; Original Owner: Lorrenz Zola 
  
A two-story sixplex in the Dingbat style. It has a rectangular plan and its cladding is textured 
stucco. Details include applied decoration, dingbat, stucco and metal balcony details, concrete 
breeze block, and soft first story with fin-shaped supports. The roof is hipped and flat, with 
overhanging closed eaves and a flat parapet, surfaced with composition shingle and an unknown 
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material. Related features include concrete driveway/front setback. Alterations include some 
windows replaced and security doors added. 
 
87. 1219-1223 S. Orange Grove Avenue   APN: 5086005008 Contributor 1947 
 Builder: Reliable Home Builders; Original Owner: Willard Buckler 
 
A two-story sixplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
smooth stucco and scored stucco. Details include quoins, string course, decorative window 
surrounds, belt course, and decorative entry canopies. The roof is hipped, with shallowly 
overhanging closed eaves, surfaced with composition shingle. Related features include concrete 
steps, concrete driveway, and detached garage. Alterations include some windows replaced and 
security doors added. 
 
88. 1222 S. Orange Grove Avenue APN: 5086014019 Noncontributor 1955 
 Original Owner: Ralph Monkarsh  Photo 18 
 
A two-story fourplex in the Mid-Century Modern style. It has an irregular footprint and its 
cladding is textured stucco and horizontal engineered wood board. Details include stucco 
balconies with metal railings. The roof is flat, with overhanging closed eaves, surfaced with an 
unknown material. Related features include concrete driveway and detached garage. Alterations 
include all windows replaced, doors replaced, engineered wood cladding added, railings 
replaced, and perimeter wall added. 
 
 
89. 1225-1229 S. Orange Grove Avenue   APN: 5086005007 Contributor 1937 
 Architect: R.S. Loring; Builder: B.S. Mitchell; Original Owner: E.M. Kessler 
 
A two-story fourplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
textured stucco. Details include decorative window surrounds, corbeled jetties, applied 
decoration, string course, belt course, wood and metal balcony details, decorative door 
surrounds, and dentil molding. The roof is hipped and flat, with exposed purlins and flat parapet, 
surfaced with composition shingle and an unknown material. Related features include concrete 
driveway, flagstone walkway and steps, and detached garage. Alterations include wall cladding 
replaced, some windows replaced, shutters removed, and security doors added. 
 
90. 1226-1228 S. Orange Grove Avenue   APN: 5086014020 Contributor 1930 
 Builder: Frank Hitchcook; Original Owner: Edith K. Bede 
 
A two-story duplex in the Spanish Colonial Revival style. It has a rectangular plan and its 
cladding is textured stucco. Details include corbeled jetties, wood balcony and porch details, 
arches, and grilles. The roof is flat, with a flat and stepped/gabled parapet and clay tile coping, 
and is surfaced with an unknown material. Related features include concrete walkway, concrete 
driveway, and detached garage with upper ancillary dwelling unit (added within the period of 
significance). Alterations include some windows replaced. 
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91. 1231-1235 S. Orange Grove Avenue   APN: 5086005006 Contributor 1941 
 Architect: Mark Viner; Builder: Eugene Hartin; Original Owner: Securities Construction Co. 
 
A two-story fourplex in the Minimal Traditional style with Streamline Moderne elements. It has 
an irregular plan and its cladding is smooth stucco and raked stucco. Details include rounded 
corner, decorative entry canopies with speedlines and metal supports, and belt course. The roof is 
hipped and flat, with shallowly projecting closed eaves, vent dormers, and flat parapet, surfaced 
with composition shingle and an unknown material. Related features include concrete walkway 
and detached garage. Alterations include some windows replaced, security doors added, security 
window bars added, and driveway replaced with pavers. 
 
92. 1232-1234 S. Orange Grove Avenue   APN: 5086014021 Contributor 1930 
 Architect: James H. Garrott; Original Owner: E. Lingenfelder 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include arches, grilles, stucco balcony and balconette details, 
and applied decoration. The roof is hipped and flat, with molded eaves, clay pipe vents, flat 
parapet, and clay tile coping, surfaced with clay tile and an unknown material. Related features 
include concrete walkway, concrete driveway, and detached garage. Alterations include some 
windows replaced, wall cladding replaced, security window bars added, perimeter fence added, 
garage door replaced, and security window roll up shutter added. 
 
93. 1237-1239 S. Orange Grove Avenue   APN: 5086005005 Contributor 1989 
 Original Owner: R.L. Byrd 
 
A two-story fourplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include arches, corbeled jetty, decorative window surrounds, 
grilles, and wood balcony details. The roof is hipped, shed, and flat, with exposed rafter tails, 
purlins, clay pipe vents, flat parapet, and clay tile coping, surfaced with clay tile, composition 
shingle, and an unknown material. Related features include concrete ribbon driveway, concrete 
walkway, and detached garage with upper ancillary dwelling unit (added within the period of 
significance). Alterations include some windows replaced, portions of roofing replaced with 
incompatible material, awnings added, perimeter fence added, and security window bars added. 
 
94. 1238-1240 S. Orange Grove Avenue   APN: 5086014022 Contributor 1936 
 Architect: Arlos R. Sedgley; Original Owner: Harry McLee 
 
A two-story duplex in the Minimal Traditional style. It has an irregular plan and its cladding is 
textured stucco with V-groove horizontal wood board and cut stone accents. Details include 
corbeling, applied decoration, stucco and wrought iron balcony and balconette details, string 
course, stucco and decorative tile stair details, decorative window surrounds, dentil molding, and 
decorative metal railings. The roof is hipped, with wall dormers, molded eaves, and dentil 
molding, surfaced with composition shingle. Related features include tile walkway, concrete 
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driveway, and detached garage. Alterations include all windows replaced, perimeter fence added, 
awnings added, security door added, and security window bars added. 
 
95. 1242-1244 S. Orange Grove Avenue   APN: 5086014023 Contributor 1931 
 Original Owner: B.O. Frederick 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetty, arches, grilles, and applied decoration. 
The roof is hipped, shed, and flat, with exposed rafter tails and purlins, flat parapet, and clay tile 
coping, surfaced with clay tile and an unknown material. Related features include concrete 
walkway, concrete steps, concrete driveway, and detached garage. Alterations include wall 
cladding replaced, one side window replaced, garage door replaced, and security window bars 
added. 
 
96. 1243-1245 S. Orange Grove Avenue   APN: 5086005004 Contributor 1929 
 Original Owner: B.O. Frederick 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetty, arches, and wood balcony details. The 
roof is gabled, shed, and flat, with exposed rafter tails, clay pipe vents, flat parapet, and clay tile 
coping, surfaced with clay tile and an unknown material. Related features include concrete 
walkway, concrete steps, concrete driveway, and detached garage. Alterations include all 
windows replaced, wall cladding replaced, security window bars added, security doors added, 
and driveway gate added. 
 
97. 1248-1250 S. Orange Grove Avenue   APN: 5086014024 Contributor 1935 
 Builder and Original Owner: Surety Buiding and Finance Co. 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include corbels, stucco and wrought iron balcony details, 
stucco and decorative tile stair details, decorative window surrounds, shutters, and stucco and 
brick wall details. The roof is hipped, shed, and flat, with exposed rafter tails, purlins, molded 
eaves, flat parapet, and clay tile coping, surfaced with clay tile and an unknown material. Related 
features include concrete walkway, concrete driveway, planters, and detached garage. Alterations 
include some windows replaced, security window bars added. 
 
98. 1249-1251 S. Orange Grove Avenue   APN: 5086005003 Contributor 1930 
 Builder: B.O. Frederick; Original Owner: Edgar Kane 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is textured stucco. Details include corbeled jetty, grilles, shutters, clay pipe vents, and 
arches. The roof is gabled, flat, and shed, with exposed rafter tails, purlins, flat parapet, and clay 
tile coping, surfaced with clay tile and an unknown material. Related features include concrete 
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walkway, concrete steps, concrete driveway, and detached garage. Alterations include some 
windows replaced, security window bars added, security doors added, and driveway gate added. 
 
99. 1252-1254 S. Orange Grove Avenue   APN: 5086014025 Contributor 1930 
 Original Owner: B.O. Frederick 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and its 
cladding is smooth stucco. Details include corbeled and bracketed jetties, stucco and wrought 
iron balconette details, arches, applied decoration, grilles, original light fixtures, and stucco 
balcony details. The roof is hipped, shed, and flat, with exposed rafter tails, purlins, flat parapet, 
and clay tile coping, surfaced with clay tile and an unknown material. Related features include 
detached garage. Alterations include pavers added to driveway and half of the front setback, 
railings replaced, and driveway gate added. 
 
100. 1253-1255 S. Orange Grove Avenue   APN: 5086005002 Contributor 1930 
 Builder: O.A. Fredricks; Original Owner: E.M. Einer 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and is clad in 
textured stucco. Details include entry tower, grilles, arches, corbeled jetty, wood balcony details, 
decorative window surround, and original light fixture. The roof is hipped, conical, shed, and 
flat, with exposed rafter tails, purlins, clay pipe vents, flat parapet, and clay tile coping, surfaced 
with clay tile and an unknown material. Related features include concrete driveway, concrete 
steps, and detached garage. Alterations include some windows replaced, security window bars 
added, security door added, and driveway gate added. 
 
101. 1257-1259 S. Orange Grove Avenue   APN: 5086005001 Contributor 1929 
 Original Owner: May and Dave Brown 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and is clad in 
textured stucco. Details include corbeled jetties, arches, applied decoration, entry tower, 
decorative door surrounds, decorative window surrounds, and decorative tile. The roof is gabled, 
shed, flat, and conical, with molded eaves, flat parapet, and clay tile coping, surfaced with clay 
tile and an unknown material. Related features include concrete walkway and detached garage. 
Alterations include some windows replaced, perimeter wall with entry arch added, balcony at 
rear elevation enclosed, and landscaping altered. Visibility is low due to vegetation. 
 
S. Packard Street 
 
102. 5816-5818 S. Packard Street   APN: 5086015014 Contributor 1936 
 Architect: Arlos R. Sedgley; Original Owner: Monroe Horowitz 
 
Also 1300 S. Orange Grove Avenue. A two-story triplex in the Late Chateauesque style. It has 
an L-shaped plan and its cladding is textured and scored stucco. Details include arches, corbeled 
jetties, applied decoration, decorative window surrounds, quoins, belt course, stucco balcony 
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details, and turrets with conical roofs and finials. The roof is hipped, with turrets, decorative 
chimney, vent dormers, wall dormers, molded eaves, and flared eaves, surfaced with 
composition shingle. Related features include flagstone walkways and detached garage. 
Alterations include garage doors replaced, perimeter hedge added. 
 
103. 5817-5823 W. Packard Street      APN: 508601426      Contributor 1927/1936 
 Architect: Builder Place Service; Builder: Beck and Beck; Original Owner: Anna and 
 Lena Beck 
 
Also 1258-1260 S. Orange Grove Avenue. A two-story triplex in the Spanish Colonial Revival 
style with Streamline Moderne elements. It has an irregular plan and its cladding is smooth 
stucco. Details include corbelled jetties, rounded and cantilevered corners, stucco balcony 
details, decorative door surrounds, arches, and applied decoration. The roof is hipped and flat, 
with exposed purlins, flat parapet, and clay tile coping, surfaced with clay tile and an unknown 
material. Related features include shallow front courtyard, concrete walkways, concrete and 
brick steps, and two detached garages. The east volume of this property was constructed as a 
single-family residence in 1927, then the west portion was added in 1936 to convert it into a 
multi-family residence (and a second detached garage was added). Alterations since that time 
include some windows replaced, wood and sheet metal canopy added over side balcony, and 
security window bars added. 
 
W. San Vicente Boulevard 
 
104. 5906 W. San Vicente Blvd APN: 5086026013 Contributor 1938 
 Architect: David C. Coleman; Original Owner: J.N. Smith 
 
A two-story fourplex in the Late Chateauesque style. It has an irregular plan and its cladding is 
textured stucco. Details include turrets with conical roofs and finials, arches, decorative door 
surround, decorative window surrounds, arches, picture windows with stained glass and leading, 
quoins, scalloped details, and decorative entry canopy. The roof is hipped, conical, and flat, with 
turrets, vent dormers, flat parapet, and clay tile coping, surfaced with composition shingle and an 
unknown material. The building faces 5912-5914 ½ W. San Vicente to the west. Related features 
include shared open courtyard, concrete walkways, and detached garage. Alterations include wall 
cladding replaced, some windows replaced, and hedge added. 
 
105. 5912-5914 ½ W. San Vicente Blvd   APN: 5086026012 Contributor 1929 
 Architect: David C. Coleman; Original Owner:J.N. Smith 
 
A two-story fourplex in the Late Chateauesque style. It has an irregular plan and its cladding is 
textured stucco. Details include turrets with conical roofs and finials, arches, decorative door 
surround, decorative window surrounds, arches, picture windows with stained glass and leading, 
quoins, scalloped details, and decorative entry canopy. The roof is hipped, conical, and flat, with 
turrets, flat parapet, and clay tile coping, surfaced with composition shingle and an unknown 
material. The building faces 5906-5908 W. San Vicente to the east. Related features include 
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shared open courtyard, concrete walkways, low retaining wall/planter, and detached garage. 
Alterations include wall cladding replaced, some doors replaced, security window bars added, 
and hedge added.  
 
106. 5918-5920 ½ W. San Vicente Blvd   APN: 5086026011 Contributor 1938 
 Architect: Paul C. Pape; Builder: Bert Dale; Original Owner: Mildred Dale 
 
A two-story fourplex in the Streamline Moderne style. It has an irregular plan and its cladding is 
smooth stucco. Details include belt course, jetty, stucco stair details, applied decoration, 
decorative window surround, and stucco canopy with speed lines and scalloped detail. The roof 
is flat, with a flat parapet and clay tile coping, surfaced with an unknown material. Related 
features include concrete walkway and detached garage. Alterations include portion of walkway 
replaced with pavers, security window bars added, and security doors added. 
 
107. 5954-5956 W. San Vicente Blvd   APN: 5086018018 Contributor 1938 
 Builder: J.J. Rees; Original Owner: Robert B. Hedberg 
 
A two-story fourplex in the Minimal Traditional style with French Renaissance Revival 
elements. It has an L-shaped plan and its cladding is textured stucco. Details include quoins, 
decorative door surrounds, decorative window surrounds, string course, and belt course. The roof 
is hipped, with molded eaves, dentil molding wall dormers, and vent dormers, surfaced with 
composition shingle. The building mirrors 5958-5960 W. San Vicente Boulevard to the west. 
Related features include shared open courtyard, flagstone walkway and steps, and detached 
garage. Alterations include security door added and security window bars added. 
 
108. 5958-5960 W. San Vicente Blvd   APN: 5086018017 Contributor 1938 
 Original Owner: Roebert B. Hedberg 
 
A two-story fourplex in the Minimal Traditional style with French Renaissance Revival 
elements. It has an L-shaped plan and its cladding is textured stucco. Details include quoins, 
decorative door surrounds, decorative window surrounds, string course, and belt course. The roof 
is hipped, with molded eaves, dentil molding wall dormers, and vent dormers, surfaced with 
composition shingle. The building mirrors 5954-5956 W. San Vicente Boulevard to the east. 
Related features include shared open courtyard, flagstone walkway and steps, and detached 
garage. Alterations include security door added and security window bars added. 
 
109. 5962-5966 W. San Vicente Blvd   APN: 5086018016 Contributor 1938 
 Original Owner: Roebert B. Hedberg 
 
A two-story fourplex in the Minimal Traditional style with French Renaissance Revival 
elements. It has an L-shaped plan and its cladding is textured stucco. Details include quoins, 
decorative window surrounds, and decorative door surround. The roof is hipped, with molded 
eaves, dentil molding, and wall dormers, and is surfaced with composition shingle. The building 
mirrors 5968-5970 W. San Vicente Boulevard to the west. Related features include courtyard, 
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flagstone walkway, and detached garage. Alterations include wall cladding replaced, hedge 
added, security window bars added, and security doors added. 
 
110. 5968-5970 W. San Vicente Blvd   APN: 5086018015 Contributor 1938 
 Original Owner: Roebert B. Hedberg 
 
A two-story fourplex in the Minimal Traditional style with French Renaissance Revival 
elements. It has an L-shaped plan and its cladding is textured stucco. Details include quoins, 
decorative window surrounds, and decorative door surround. The roof is hipped, with molded 
eaves, dentil molding, and wall dormers, and is surfaced with composition shingle. The building 
mirrors 5962-5966 W. San Vicente Boulevard to the east. Related features include courtyard, 
flagstone steps, and detached garage. Alterations include wall cladding replaced, hedge added, 
awnings added, security gate added, security window bars added, and security door added. 
 
S. Spaulding Avenue 
 
111. 1145-1149 ½ S. Spaulding Avenue   APN: 5086026021 Contributor 1932 
 Architect: David C. Coleman; Original Owner: Harry Lehrer 
 
A two-story courtyard apartment (five units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is textured stucco. Details include corbelled and stepped jetties, 
decorative window surrounds, wood balcony details, grilles, decorative tile, decorative door 
surrounds, arches, turret, stucco stair details, original light fixtures, tower entry volume, and 
wing wall. The roof is gabled, hipped, conical, shed, and flat, with clay pipe vents, exposed rafter 
tails, purlins, turret, flat parapet, and clay tile coping, surfaced with clay tile and an unknown 
material. The building shares a landscaped courtyard and low entry wall with 1151-1159 S. 
Spaulding Avenue to the south. Related features include landscaped courtyard and detached 
garage. Alterations include brick added to courtyard, security gate added, and security window 
bars added. 
 
112. 1150-1154 S. Spaulding Avenue   APN: 5085024013 Contributor 1932 
 Builder: Bowles, Thomas C.; Original Owner: John Fredrickson 
 
A two-story duplex in the Spanish Colonial Revival style. It has an irregular plan and the 
cladding is textured stucco. Details include stucco stair details, stucco and wood balcony details, 
stepped and corbelled jetties, applied decoration, decorative window surrounds, decorative tile, 
grilles, and wing wall. The roof is gabled, shed, and flat, with flat parapet, clay tile coping, and 
clay pipe vents, surfaced with clay tile and an unknown material. Related features include 
concrete driveway and flagstone steps. Alterations include some windows replaced, wall 
cladding replaced, railings replaced, security window bars added, and ancillary dwelling unit 
added over detached garage at rear of parcel (1982). 
 
113. 1151-1159 S. Spaulding Avenue   APN: 5086026022 Contributor 1932 
 Builder: David C. Coleman; Original Owner: Harry Lehrer 
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Also 5905 W. Whitworth Dr. A two-story courtyard apartment (eight units) in the Spanish 
Colonial Revival style. It has an irregular plan and its cladding is textured stucco. Details include 
corbelled and stepped jetties, applied decoration, decorative window surrounds, wood balcony 
details, decorative tile, decorative door surround, grilles, arches, and stucco and metal 
balconettes details. Its roof is hipped, gabled, shed, and flat, with exposed rafter tails, purlins, 
and vents, surfaced with clay tile and an unknown material. The building shares a landscaped 
courtyard and low entry wall with 1145-1149 ½ S. Spaulding Avenue to the north. Related 
features include landscaped courtyard with entry wall, tiled entry steps, flagstone walkways, and 
detached garages. Alterations include security gate added, brick added to courtyard, and security 
window bars added. 
 
W. Whitworth Drive 
 
114. 5865 W. Whitworth Drive APN: 5085024012 Contributor 1935 
 Builder: Ley Bros; Original Owner: Charles Haleskoon 
 
A duplex above a detached garage, associated with 5867-5869 W. Whitworth Drive to the west 
and reflecting the Minimal Traditional style. It has a rectangular plan and is clad in smooth 
stucco. Details include shutters, stucco stair details, and decorative entry canopy. The roof is 
gabled, with exposed rafters and purlins, decorative bargeboards, vents, and horizontal wood 
board in gable ends, surfaced with composition shingle. Related features include concrete 
driveway. Alterations include some windows replaced and security doors added. 
 
115. 5867-5869 W. Whitworth Drive   APN: 5085024012 Contributor 1935 
 Builder: Ley Bros; Original Owner: Charles Haleskoon 
 
A two-story duplex in the Minimal Traditional style with American Colonial Revival elements. It 
has an L-shaped plan with a one-story volume at one end, and its cladding is smooth stucco and 
vertical beadboard. Details include decorative door surrounds, string course, shutters, decorative 
window surrounds, and double-height porch with simple wood posts. The roof is gabled, with 
exposed rafter tails, purlins, decorative bargeboards, vents, and horizontal wood board with 
scalloped details in gable ends, surfaced with composition shingle. Related features include brick 
walkway and steps, concrete walkways, and an ancillary dwelling unit over detached garage 
(5865 W. Whitworth Drive, noted separately). Alterations include some windows replaced and 
security door added. 
 
116. 5900 W. Whitworth Drive APN: 5086027029 Contributor 1933 
 Original Owner: Glenn A. Doughty  Photo 15 
 
Also 1201 S. Spaulding Avenue. A two-story fourplex in the Tudor Revival style. It has a 
rectangular plan and its cladding is textured stucco. Details include half timbering, grilles, 
decorative window surrounds, bracketed jetties, decorative door surrounds, and belt course. The 
roof is hipped and flat, with flat parapet, clay tile coping, wall dormers, and molded eaves, and is 
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surfaced with composition shingle and an unknown material. Related features include concrete 
walkway, concrete steps, and detached garage. Alterations include wall cladding replaced, 
decorative elements removed, garage doors replaced, and security window bars added. 
 
117. 5921 W. Whitworth Drive APN: 5086026001 Contributor 1933 
 Original Owner: Glenn A. Doughty 
 
A two-story fourplex in the Tudor Revival style. It has a rectangular plan and its cladding is 
textured stucco. Details include half timbering, grilles, decorative window surrounds, bracketed 
jetties, decorative door surrounds, and belt course. The roof is hipped and flat, with flat parapet, 
clay tile coping, wall dormers, and molded eaves, and is surfaced with composition shingle and 
an unknown material. Related features include concrete walkway, concrete steps, and detached 
garage. Alterations include wall cladding replaced, decorative elements removed, garage doors 
replaced, and security window bars added. 
 
118. 6000-6014 W. Whitworth Drive   APN: 5086014030 Contributor 1930 
 Architect: A.S. Roscoe; Original Owner: Mary Preissman 
 
A two-story apartment house (eight units) in the Spanish Colonial Revival style. It has a C-
shaped plan and its cladding is textured stucco. Details include applied decoration, corbeled 
jetties, decorative window surrounds, wrought iron grilles, tower entry volumes, arches, and 
decorative tile. The roof is gabled and hipped, with turret, tower, clay pipe vents, wall dormers, 
and exposed purlins, and is surfaced with clay tile. Related features include a shallow front 
landscaped courtyard with concrete walkways and steps, and detached garages. Alterations 
include security window bars added. 
 
119. 6001-6015 W. Whitworth Drive   APN: 5086013029 Contributor 1933 
 Builder: A.S. Roscoe; Original Owner: Mary Preissman 
 
A two-story apartment house (eight units) in the Spanish Colonial Revival style. It has a C-
shaped plan and its cladding is textured stucco. Details include corbeled jetties, decorative 
window surrounds, arches, decorative tile, grilles, and a tower entry volume. The roof is hipped 
and conical, with molded eaves and clay pipe vents, and is surfaced with clay tile. Related 
features include a shallow front landscaped courtyard with concrete walkway and steps. 
Alterations include some windows replaced, security window bars added, and some handrails 
replaced. 
 
120. 6016-6030 W. Whitworth Drive   APN: 5086014029 Contributor 1933 
 Builder: A.S. Roscoe; Original Owner: Mary Preissman 
 
A two-story apartment house (eight units) in the Spanish Colonial Revival style. It has an 
irregular plan and its cladding is smooth stucco. Details include corbelled and stepped jetties, 
wood balcony details, decorative window surrounds, grilles, and arches. The roof is gabled, 
hipped, and shed, with molded eaves, clay pipe vents, and decorative chimney cap, surfaced with 
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clay tile. Related features include shallow front courtyard with entry wall, concrete walkways, 
concrete steps, and detached garage. Alterations include security window bars added. 
 
121. 6017-6031 W. Whitworth Drive   APN: 5086013001 Contributor 1933 
 Builder: A.S. Roscoe; Original Owner: Mary Preissman 
 
A two-story apartment house (eight units) in the Mediterranean Revival style. It has a C-shaped 
plan and its cladding is textured stucco. Details include quoins, belt course, and wrought iron 
balconette details. The roof is hipped, with exposed rafter tails and purlins, surfaced with clay 
tile. Related features include shallow front courtyard with entry wall and fence, concrete 
walkway, and concrete steps. Alterations include wall cladding replaced and detached garage 
removed to create surface parking lot. 
 
Table 1. Properties in the Wilshire Vista West Historic District 

# Address Year Built Status APN Notes 
1 1031-1033 S. Genesee Ave. 1938 Noncontributor 5086018019  
2 1036-1040  S. Genesee Ave. 1938 Noncontributor 5086026010  
3 1041-1047 1/2  S. Genesee Ave. 1931 Contributor 5086018020  
4 1042-1048 1/2  S. Genesee Ave. 1937 Contributor 5086026009  
5 1049-1053 1/2  S. Genesee Ave. 1936 Contributor 5086018021  
6 1050-1052  S. Genesee Ave. 1937 Contributor 5086026008  
7 1055-1059 1/2  S. Genesee Ave. 1950 Noncontributor 5086018022  
8 1056-1060 S. Genesee Ave. 1937 Contributor 5086026007  
9 1063-1065  S. Genesee Ave. 1933 Contributor 5086018023  
10 1064-1066  S. Genesee Ave. 1933 Contributor 5086026006  
11 1069-1071 S. Genesee Ave. 1933 Contributor 5086018024  
12 1070-1072  S. Genesee Ave. 1933 Contributor 5086026005  
13 1073-1075 S. Genesee Ave. 1933 Contributor 5086018025  
14 1074-1076 S. Genesee Ave. 1933 Contributor 5086026004  
15 1079-1081 S. Genesee Ave. 1932 Contributor 5086018026  
16 1080-1082 S. Genesee Ave. 1933 Contributor 5086026003  
17 1083-1085 S. Genesee Ave. 1933 Contributor 5086018027  
18 1086-1088 S. Genesee Ave. 1933 Contributor 5086026002  
19 1087-1089 S. Genesee Ave. 1933 Contributor 5086018028  
20 1095-1097 S. Genesee Ave. 1933 Contributor 5086018029  
21 1103-1105 S. Genesee Ave. 1933 Contributor 5086017031  
22 1109-1111 S. Genesee Ave. 1935 Contributor 5086017032  
23 1022 S. Ogden Dr. 1938 Contributor 5086018014  
24 1030-1038 S. Ogden Dr. 1940 Noncontributor 5086018013  
25 1033-1037 S. Ogden Dr. 1933 Contributor 5086013018 Part of a 4-bldg 

courtyard 
complex 

26 1040-1042 S. Ogden Dr. 1937 Contributor 5086018012  
27 1041-1043 S. Ogden Dr. 1949 Contributor 5086013019  
28 1045-1049 S. Ogden Dr. 1949 Contributor 5086013020  
29 1048-1050 S. Ogden Dr. 1935 Contributor 5086018030  
30 1051-1053 ½ S. Ogden Dr. 1937 Contributor 5086013021  
31 1054-1056 S. Ogden Dr. 1935 Contributor 5086018009  
32 1057-1059 S. Ogden Dr. 1947 Contributor 5086013022  
33 1058-1060 S. Ogden Dr. 1949 Contributor 5086018008  
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34 1061-1063 S. Ogden Dr. 1934 Contributor 5086013023  
35 1064-1066 S. Ogden Dr. 1935 Contributor 5086013024  
36 1067-1069 S. Ogden Dr. 1934 Contributor 5086013024  
37 1070-1072 S. Ogden Dr. 1934 Contributor 5086018031  
38 1073-1075 S. Ogden Dr. 1934 Contributor 5086013025  
39 1074-1076 S. Ogden Dr. 1933 Contributor 5086018004  
40 1078-1080 S. Ogden Dr. 1933 Contributor 5086018003  
41 1079-1081 S. Ogden Dr. 1934 Contributor 5086013026  
42 1083-1085 S. Ogden Dr. 1933 Contributor 5086013027  
43 1084-1086 S. Ogden Dr. 1933 Contributor 5086018002  
44 1089-1091 ½ S. Ogden Dr. 1949 Contributor 5086013028  
45 1092-1094 S. Ogden Dr. 1933 Contributor 5086018001  
46 1107-1115 ½ S. Ogden Dr. 1936 Contributor 5086014031  
47 1201-1207 ½ S. Ogden Dr. 1937 Contributor 5086014012  
48 1209-1211 ½ S. Ogden Dr. 1936 Contributor 5086014011  
49 1008-1012 S. Orange Grove Ave. 1933 Contributor 5086013013 Part of a 4-bldg 

courtyard 
complex 

50 1014-1018 S. Orange Grove Ave. 1933 Contributor 5086013013 Part of a 4-bldg 
courtyard 
complex 

51 1019-1023 ½ S. Orange Grove Ave. 1931 Contributor 5086001054  
52 1020-1024 S. Orange Grove Ave. 1933 Contributor 5086013012 Part of a 4-bldg 

courtyard 
complex 

53 1025 S. Orange Grove Ave. 1932 Contributor 5086001055  
54 1026 S. Orange Grove Ave. 1933 Contributor 5086013011  
55 1031  S. Orange Grove Ave. 1931 Contributor 5086001056  
56 1032 S. Orange Grove Ave. 1933 Contributor 5086013010  
57 1036-1040 S. Orange Grove Ave. 1940 Contributor 5086013009  
58 1037-1041 S. Orange Grove Ave. 1935 Contributor 5086001057  
59 1043-1045 ½ S. Orange Grove Ave. 1933 Contributor 5086001058  
60 1044-1046 ½ S. Orange Grove Ave. 1937 Contributor 5086013008  
61 1047-1049 S. Orange Grove Ave. 1933 Contributor 5086001059  
62 1048-1050 S. Orange Grove Ave. 1937 Contributor 5086013007  
63 1053-1055 S. Orange Grove Ave. 1933 Contributor 5086001060  
64 1054-1056 S. Orange Grove Ave. 1937 Contributor 5086013006  
65 1058-1062 ½ S. Orange Grove Ave. 1936 Contributor 5086013005  
66 1059-1061 ½ S. Orange Grove Ave. 1936 Contributor 5086001061  
67 1064-1068 S. Orange Grove Ave. 1936 Contributor 5086013004  
68 1067-1069 ½ S. Orange Grove Ave. 1933 Contributor 5086001062  
69 1071 S. Orange Grove Ave. 1931 Contributor 5086001063  
70 1075-1079 ½ S. Orange Grove Ave. 1937 Contributor 5086001064  
71 1076 S. Orange Grove Ave. 1991 Noncontributor 5086013031  
72 1081-1099 S. Orange Grove Ave. 1931 Contributor 5086001065  
73 1101-1103 S. Orange Grove Ave. 1931 Contributor 5086005026  
74 1109-1111 ½ S. Orange Grove Ave. 1933 Contributor 5086005027  
75 1110-1112 S. Orange Grove Ave. 1935 Contributor 5086014028  
76 1115-1117 S. Orange Grove Ave. 1934 Contributor 5086005034  
77 1116-1118 S. Orange Grove Ave. 1935 Contributor 5086014027  
78 1200-1202 S. Orange Grove Ave. 1931 Contributor 5086014032  
79 1201 S. Orange Grove Ave. 1948 Contributor 5086005031  
80 1204-1206 ½ S. Orange Grove Ave. 1937 Contributor 5086014015  
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81 1207-1209 S. Orange Grove Ave. 1948 Contributor 5086005011  
82 1208-1210 S. Orange Grove Ave. 1930 Contributor 5086014016  
83 1212-1214 S. Orange Grove Ave. 1930 Contributor 5086014017  
84 1213 S. Orange Grove Ave. 1950 Noncontributor 5086005010  
85 1216-1220 ½ S. Orange Grove Ave. 1931 Contributor 5086014018  
86 1217 S. Orange Grove Ave. 1959 Noncontributor 5086005009  
87 1219-1223 S. Orange Grove Ave. 1947 Contributor 5086005008  
88 1222 S. Orange Grove Ave. 1955 Noncontributor 5086014019  
89 1225-1229 S. Orange Grove Ave. 1937 Contributor 5086005007  
90 1226-1228 S. Orange Grove Ave. 1930 Contributor 5086014020  
91 1231-1235 S. Orange Grove Ave. 1941 Contributor 5086005006  
92 1232-1234 S. Orange Grove Ave. 1930 Contributor 5086014021  
93 1237-1239 S. Orange Grove Ave. 1930 Contributor 5086005005  
94 1238-1240 S. Orange Grove Ave. 1936 Contributor 5086014022  
95 1242-1244 S. Orange Grove Ave. 1931 Contributor 5086014023  
96 1243-1245 S. Orange Grove Ave. 1929 Contributor 5086005004  
97 1248-1250 S. Orange Grove Ave. 1935 Contributor 5086014024  
98 1249-1251 S. Orange Grove Ave. 1930 Contributor 5086005003  
99 1252-1254 S. Orange Grove Ave. 1930 Contributor 5086014025  
100 1253-1255 S. Orange Grove Ave. 1930 Contributor 5086005002  
101 1257-1259 S. Orange Grove Ave. 1929 Contributor 5086005001  
102 5816-5818 W. Packard St. 1936 Contributor 5086015014  
103 5817-5823 W. Packard St. 1927/

1936 
Contributor 508601426  

104 5906 W. San Vicente Blvd. 1938 Contributor 5086026013  
105 5912-5914 ½ W. San Vicente Blvd. 1938 Contributor 5086026012  
106 5918-5920 ½ W. San Vicente Blvd. 1938 Contributor 5086026011  
107 5954-5956 W. San Vicente Blvd. 1938 Contributor 5086018018  
108 5958-5960 W. San Vicente Blvd. 1938 Contributor 5086018017  
109 5962-5966 W. San Vicente Blvd. 1938 Contributor 5086018016  
110 5968-5970 W. San Vicente Blvd. 1938 Contributor 5086018015  
111 1145-1149 ½ S. Spaulding Ave. 1932 Contributor 5086026021  
112 1150-1154 S. Spaulding Ave. 1932 Contributor 5085024013  
113 1151-1159 S. Spaulding Ave. 1932 Contributor 5086026022  
114 5865 W. Whitworth Dr. 1935 Contributor 5085024012 Shares parcel 

with 5867-
5869 
Whitworth  

115 5867-5869 W. Whitworth Dr. 1935 Contributor 5085024012 Shares parcel 
with 5865 
Whitworth 

116 5900 W. Whitworth Dr. 1933 Contributor 5086027029  
117 5921 W. Whitworth Dr. 1933 Contributor 5086026001  
118 6000-6014 W. Whitworth Dr. 1930 Contributor 5086014030  
119 6001-6015 W. Whitworth Dr. 1933 Contributor 5086013029  
120 6016-6030 W. Whitworth Dr. 1933 Contributor 5086014029  
121 6017-6031 W. Whitworth Dr. 1933 Contributor 5086013001  
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_________________________________________________________________ 
8. Statement of Significance 

 
 Applicable National Register Criteria  
 (Mark "x" in one or more boxes for the criteria qualifying the property for National Register  
 listing.) 

 
A. Property is associated with events that have made a significant contribution to the 

broad patterns of our history. 
  

B. Property is associated with the lives of persons significant in our past.  
 

C. Property embodies the distinctive characteristics of a type, period, or method of 
construction or represents the work of a master, or possesses high artistic values, 
or represents a significant and distinguishable entity whose components lack 
individual distinction.  
 

D. Property has yielded, or is likely to yield, information important in prehistory or 
history.  

 
 Criteria Considerations N/A 
 (Mark “x” in all the boxes that apply.) 

 
A. Owned by a religious institution or used for religious purposes 

  
B. Removed from its original location  

 
C. A birthplace or grave  

 
D. A cemetery 

 
E. A reconstructed building, object, or structure 

 
F. A commemorative property 

 
G. Less than 50 years old or achieving significance within the past 50 years  

 
 
 

 
  

 
  

X
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Areas of Significance 
(Enter categories from instructions.)  
ARCHITECTURE____  
___________________  
___________________  
___________________  
___________________ 

 
 

Period of Significance 
1927-1949__________ 
___________________ 
___________________ 

 
 Significant Dates  
 N/A________________ 
 ___________________ 
 ___________________ 

 
Significant Person 
(Complete only if Criterion B is marked above.) 
N/A_______________ 
___________________ 
___________________ 

 
 Cultural Affiliation  
 N/A________________  
 ___________________  
 ___________________ 

 
 Architect/Builder 
 Northman, Edith 
 Garrott, James H. 
 Maltzman, Max 

 
CONTINUED Section 8 page 63 
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Statement of Significance Summary Paragraph (Provide a summary paragraph that includes 
level of significance, applicable criteria, justification for the period of significance, and any 
applicable criteria considerations.)  
 
The Wilshire Vista West Historic District is eligible at the local level of significance under 
Criterion C in the area of Architecture as an excellent collection of Period Revival architecture, 
in the form of low-scale, multi-family residences. The district contains a high percentage of 
contributing buildings within its borders and retains sufficient integrity to convey its significance 
despite some alterations to individual buildings and a very small amount of infill. Its period of 
significance is 1927 to 1949, during which time the district developed as a distinctive 
neighborhood of Period Revival multi-family buildings shaped by both streetcar- and 
automobile-dependent development patterns. The district experienced the majority of its 
development during the 1930s and reflects a high level of architectural cohesion in terms of 
scale, massing, and style. 
______________________________________________________________________________ 
Narrative Statement of Significance (Provide at least one paragraph for each area of 
significance.)  
 
Early History of the Mid-City Area 
The Tongva people are the original inhabitants of the land that later included most of Los 
Angeles, including the central city area commonly known today as Mid-City.1 In the early 
1800s, during the era of Mexican colonization, most of this area was granted to various owners 
as lands including Rancho Rodeo de las Aguas and Rancho La Cienega. As suggested by their 
names, these lands had ample water sources and had large areas of wetland that had to be drained 
and graded for later residential construction. The land that would develop as Wilshire Vista West 
sat at the boundary between those two ranchos, straddling Rancho Rodeo de las Aguas on the 
west and Rancho La Cienega on the east.  
 
The area remained mostly rural until the city’s first population and land boom, which occurred 
during the late 1880s thanks to the expansion of rail networks and a fare war between the 
Southern Pacific and Santa Fe Railroads that led to rampant land speculation. During this time, 
brothers Henry Gaylord and William Wilshire embarked on the development of a grand 
boulevard free of streetcars that would become the centerpiece of a luxurious residential 
neighborhood called Westlake. Known as Wilshire Boulevard, the thoroughfare was eventually 
extended further westward to connect with Orange Street; portions of the route partially 
comprised an old Spanish-era trail known as El Camino Viejo, or “old road,” that had 
historically served as the dividing line between Rancho La Brea on the north and Rancho La 

                         
1 The Wilshire Vista West district lies partially in, but largely west of, the Wilshire Vista neighborhood named for 
the early 1920s development that shaped it; both areas are generally considered part of the Mid-City neighborhood, 
bounded roughly by Wilshire Boulevard on the north, Pico Boulevard on the south, Fairfax Avenue on the west, and 
Crenshaw Boulevard on the east. Immediately west of Fairfax Avenue is the Carthay neighborhood, which like 
Wilshire Vista is named for its early 1920s planned development. Prior to the development of these areas, this 
general region was commonly known as part of West Los Angeles, historically (pre-1930s) the westernmost portion 
of the city.  
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Cienega on the south. It ultimately became one of the city’s most iconic east-west commercial 
corridors, and its development served as the catalyst for growth within the area. Beckoned by the 
open space and the grand boulevard, Angelenos began shifting westward. With expansion of the 
city’s streetcar network and street systems making living in Los Angeles’ western suburbs more 
feasible, residential development in the Wilshire area accelerated through the 1910s. Most of the 
early development came in the form of single-family subdivisions, with apartment buildings 
occurring on grand scales along Wilshire Boulevard and on smaller scales in other areas. 
Commercial and institutional development occurred along major streets beyond Wilshire 
Boulevard, with business districts emerging along streetcar lines and major streets like Pico 
Boulevard, Country Club Drive (later Olympic Boulevard), La Brea Avenue, Fairfax Avenue, 
San Vicente Boulevard, and La Cienega Boulevard.  
 
Los Angeles’s westward expansion accelerated in the early to mid-1920s, when a massive 
population influx triggered a regional construction boom. It was during this period that 
substantial development began in the westernmost portion of Los Angeles. The new suburban 
construction depended on existing transit connections, both electric streetcar lines and newly 
extended automobile routes. In 1911, Henry Huntington bought and consolidated multiple 
streetcar companies first established around the turn of the century into his Pacific Electric 
Railway. The Pacific Electric system served as a residential subdivision generator and promoter 
as well as a transportation network, creating and servicing new suburbs all over Los Angeles. 
The boom of the 1920s was further facilitated by the rising prominence of the automobile, which 
opened up outlying areas to suburban development as quickly as the City and private developers 
could grade roads. 
 
The larger area now containing the Wilshire Vista West neighborhood was only sparsely 
developed until after World War I, with a few residential subdivisions dwarfed by expanses of 
agricultural land and clusters of derricks pumping from subsurface oil fields. That all changed in 
1922, when a developer named J. Harvey McCarthy purchased 139 acres west of Fairfax Avenue 
and south of Olympic Boulevard (then Country Club Drive) and began constructing the 
subdivision of Carthay Center. This area was already serviced by the Pacific Electric’s Santa 
Monica via Sawtelle line, which connected downtown Los Angeles to points west along Pico 
Boulevard, splitting into two lines running on San Vicente Boulevard (known in some areas as 
Eulalia Avenue) and Venice Boulevard (where it became the Venice Short Line).2 McCarthy 
convinced the Pacific Electric to establish a new station at his development, and constructed 
paved streets with sidewalks and ornamental street lighting.3  
 
The developer heavily marketed Carthay Center, “intended to typify the best in California home 
building,” and included a business center that included a spectacular movie theater as well as a 
school and retail space.4 Carthay Center also promised connections to city utilities thanks to the 
                         
2 Electric Railway Historic Association, “Pacific Electric: Santa Monica via Sawtelle Line,” accessed October 2019, 
http://www.erha.org/pewsms.htm; “The Militant Angeleno’s Pacific Electric Archaeology Map,” accessed October 2019, 
https://www.google.com/maps/d/viewer?mid=1DuFcDskRpjHGsavgjnpKZjA4xNQ&ll=34.04766160527478%2C-
118.35540019293711&z=17. 
3 City of Los Angeles, Carthay Square HPOZ Preservation Plan, adopted December 2016, 6. 
4 “Preparing New Tract,” Los Angeles Times 7/30/22. 

http://www.erha.org/pewsms.htm
https://www.google.com/maps/d/viewer?mid=1DuFcDskRpjHGsavgjnpKZjA4xNQ&ll=34.04766160527478%2C-118.35540019293711&z=17
https://www.google.com/maps/d/viewer?mid=1DuFcDskRpjHGsavgjnpKZjA4xNQ&ll=34.04766160527478%2C-118.35540019293711&z=17
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area’s looming annexation to Los Angeles, fulfilled in 1923.5 The block of Fairfax Avenue 
between San Vicente Boulevard and Whitworth Drive was also subdivided in 1922 with the 
intent of creating another small commercial district to service the adjacent subdivisions. 
Construction did not begin there until 1927, at which point several one-story retail buildings with 
multiple storefronts were added.  
 
Thanks to Carthay Center’s successful marketing (and rapid sales), robust transportation 
networks, and the city’s annexation of more and more land, construction took off in the Mid-City 
and Mid-Wilshire areas. Hundreds of tracts were subdivided and put on the market; they 
primarily were intended for single-family residences, with larger multi-family properties 
typically restricted to major arterial streets. Many of the tracts were nameless and comprised 
only a few blocks, but others boasted bucolic names and larger areas – like the 1922 subdivision 
of Wilshire Vista. Bounded roughly by Wilshire Boulevard, Cahuenga Boulevard (now Cochran 
Avenue), Pico Boulevard, and Spaulding Avenue, Wilshire Vista was marketed as “the last of 
the high ground in bon-ton Los Angeles,” readily accessible by both streetcar and automobile 
and asking “astonishingly low” prices.6 Like Carthay Center to the west, Wilshire Vista was part 
of Los Angeles and had improvements like sewer lines, electrical power, and concrete sidewalks. 
It was primarily single-family in nature, with a few multi-family properties mixed in. Between 
Carthay Center and Wilshire Vista sat the area soon to hold Wilshire Vista West. 
 
Development of Wilshire Vista West7   
After ownership changes and multiple sell-offs of portions of Rancho Rodeo de las Aguas and 
Rancho La Cienega, the Wilshire Vista West area saw the first step toward its eventual 
residential development when it was subdivided as the Rodeo Tract in 1904. Its owners B. 
Lombard Jr., the Rodeo Oil Co., Frederick Rindge, E.P. Clark, and C. Alexander Gates portioned 
off the tract among themselves as six large parcels between Pico Street (now Boulevard) and the 
streetcar right-of-way that would become San Vicente Boulevard.8 In 1921, the owners of Lots 
2, 3, and 4 either subdivided them or sold them for subdivision into 50-foot lots fronting on four 
residential streets between Pico and Whitworth Drive: Orange Grove Avenue, Ogden Drive, 
Genesee Avenue, and Spaulding Avenue.9  
 
This tract (Tract 4362) comprises the southernmost properties within the Wilshire Vista West 
Historic District, almost entirely on S. Orange Grove Avenue. It saw slow development prior to 
about 1928, with only about a quarter of its lots containing buildings in 1927; none of these 
buildings were within the boundaries of the Wilshire Vista West district, and all appear to have 
been one-story single-family residences.10 Aerial photographs of the area suggest construction 
                         
5 “Carthay Center Is Now Part of City,” Los Angeles Times 5/20/23. 
6 Wilshire Vista display ad, Los Angeles Times 12/10/22. Wilshire Vista West as named in this nomination comprises the west-
most portion of Wilshire Vista and the adjoining area to the west. 
7 The name Wilshire Vista West was chosen for this nomination due to the lack of historic names for these tracts; it is not a 
historic name. 
8 Rodeo Tract, 1904 (Los Angeles County, California, Department of Public Works, Land Records), accessed October 2019, 
https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx. 
9 Tract No. 4362, 1921 (Los Angeles County, California, Department of Public Works, Land Records), accessed October 2019, 
https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx. The owner signatures on this document are illegible. 
10 Sanborn Map Company, “Los Angeles, California,” Volume 23, 1927. 

https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx
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accelerated here between 1927 and 1930, and continued to be largely single-family residences.11 
Among them was 1258 S. Orange Grove Avenue (#103), a two-story Spanish Colonial Revival 
residence built for Anna and Lena Beck in 1927 and located at the south end of the district. In 
1936, the building received a large addition converting it to an apartment house and adding some 
Streamline Moderne (as well as Spanish) style elements. Two other district properties were 
constructed prior to 1930, both in this same block of Tract 4362: the Spanish Colonial Revival 
duplexes at 1243-1245 and 1257-1259 S. Orange Grove Avenue (#96 and #101). In the Fairfax 
Avenue commercial district north of Whitworth Drive, additional one-story commercial 
buildings arrived in the late 1920s-early 1930s; commercial development at this time was 
concentrated at the north end of the block, as Fairfax south of Whitworth predominantly featured 
residential properties. The commercial buildings on this part of Fairfax included service stations 
(at the intersection with Olympic), low-slung brick and stucco-clad blocks with multiple 
storefronts, and a large Vons supermarket.12 
 
The larger, north portion of the Wilshire Vista West Historic District, from several parcels south 
of Whitworth Drive to San Vicente Boulevard, remained undeveloped until 1930. Its owner E.P. 
Clark sold this area (Lots 5 and 6 of the 1904 Rodeo Tract) to the Sherman Company, who 
recorded it as Tract 4181 in 1923.13 No work was done for seven years, perhaps due to the 
challenges posed by its watery nature – a winding creek is clearly visible in aerial photos from 
the early 1920s.14 Another sale to the Title Guarantee and Trust Company led to the land’s 
subdivision as Tract 9721 in March 1930, and the extension of Tract 4362’s four residential 
streets to San Vicente.15 Lots in this tract were generally 50 to 55 feet in width, with some larger 
parcels at corners. The subdivision was not a planned top-down development like Carthay Center 
and does not appear to have been marketed to the general public as both Carthay and Wilshire 
Vista were –no display ads or breathless articles appeared in the Los Angeles Times – but sales 
were evidently brisk to owner-developers. Construction began here immediately, and in contrast 
with the surrounding areas of Carthay Square, Wilshire Vista—and the eastern and central 
portions of Tract 4362—focused exclusively on two-story multi-family residences. This reflected 
a response to the needs of the rapidly densifying city and to the opportunities presented by 
proximity to both streetcar and automobile transportation. 
 
Streetcar commuting had been a constant in this area since the 1910s, with improvements and 
expansion in the 1920s that drew additional residents (both owners and renters). What was new 
in the late 1920s, and likely a component of the development of both Tract 9721 and Tract 4362, 
was the improvement of major car thoroughfares. Pico Boulevard was widened here in 1926, 
opening up its Fairfax-adjacent property to commercial development.16 San Vicente Boulevard 
was widened here in 1929, making it “one of the most important arteries in the western section of 

                         
11 1931 Spence Air Photo, view to east, from the Benjamin and Gladys Thomas Air Photo Archives, UCLA. 
12 1939 Spence Air Photo, view to east, from the Benjamin and Gladys Thomas Air Photo Archives, UCLA. 
13 Tract No. 4181, 1923 (Los Angeles County, California, Department of Public Works, Land Records), accessed October 2019, 
https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx. 
14 1922-1928 Spence Air Photos, views to east and south, from the Benjamin and Gladys Thomas Air Photo Archives, UCLA. 
15 Tract No. 9721, 1930 (Los Angeles County, California, Department of Public Works, Land Records), accessed October 2019, 
https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx. 
16 Display Ad, Los Angeles Times 6/13/26. 

https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx
https://dpw.lacounty.gov/smpm/landrecords/TractMaps.aspx
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the city, as it offers a valuable short cut from the district south of Pico street and east of La Brea 
avenue to Beverly Hills.”17 Prior to its widening, the street was dominated by the Pacific Electric 
line with a barely passable, unpaved road on its southwest side.18 The importance of the 
automobile is clear in the built environment of the Wilshire Vista West district, which features 
relatively wide streets, curb cuts, driveways, driveable alleys, and detached garages. The 
adjacent commercial area on Fairfax Avenue reflected its earlier (1922) subdivision date and its 
status as a small neighborhood commercial center, with most businesses lacking automobile 
accommodations like dedicated parking. With its low-scale storefronts and compact scale, it was 
oriented toward pedestrians walking a block or two from their homes or streetcar stop. This area 
continued to see construction of retail buildings through the 1930s, still concentrated at the north 
end. 
 
Wilshire Vista West’s pattern of single-family development slightly pre-dating multi-family 
development tracts hewed to the area’s general trends in the 1920s and 1930s. Building permits, 
Sanborn fire insurance maps, and historic photographs indicate the multi-family residential 
district saw extremely minimal development prior to 1930, while the surrounding single-family 
areas were nearly built out by that time.19 Development remained intense through the 1930s, 
with a high of 32 buildings constructed in 1933; contrary to the general perception of a 
construction halt during the Great Depression, building continued across Los Angeles during this 
time. There was a definite drop-off in construction rates in Wilshire Vista West in about 1934, as 
previously obtained funding was spent and the nation hit the depths of the downturn, but 
development rebounded in the late 1930s and continued steadily until the advent of World War 
II. Nationwide prospects began to improve in the mid-1930s as the federal government 
implemented a number of ambitious New Deal programs, including the passage of the National 
Housing Act establishing the Federal Housing Administration (FHA). The FHA provided federal 
insurance for privately financed mortgages as long as the lenders submitted to federal standards. 
These and other federal programs during this time stimulated the revival of the construction 
industry, though they generally encouraged low-density, single-family residential construction 
rather than high-density, multi-family buildings.  
 
The buildings within the Wilshire Vista West district (constructed both before and after the 
establishment of the FHA) reflected popular types of small-scale multi-family housing designed 
to emulate the appearance of single-family dwellings with regard to size, massing, and 
configuration. As a result, these kinds of low-scale, “limited multiple-dwelling unit” properties 
were perceived as being akin to single-family dwellings rather than the much larger apartment 
buildings constructed on major corridors in the 1920s.20 In 1928, owners of small-scale multi-
family properties in at least six Los Angeles neighborhoods loudly protested “the helter-skelter 
erection of high apartment-houses adjacent to their duplexes, four-family flats and triplexes, 
which thereby shut out light and air from the homes, destroy the residential beauty of the section 
                         
17 “Boulevard to Speed Traffic,” Los Angeles Times 3/17/29. 
18 Ibid. 
19 Sanborn Map Company, “Los Angeles, California” (Volume 23), 1927; 1922-1930 aerial photographs of Carthay Center and 
its surroundings, “Water and Power Associates Virtual Museum,” accessed October 2019, http://waterandpower.org, accessed 
November 2017, and USC Digital Libraries. 
20 “Zone Condition Draws Protest,” Los Angeles Times 12/2/28. 
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and injure property values.”21 Builders and architects swiftly responded to the desire for multi-
family buildings scaled and detailed to resemble single-family residences, resulting in thousands 
of two- to four-unit “apartments-in-disguise” across Los Angeles in the 1920s and 1930s.22 
Historian Todd Gish notes that “it may be that the proliferation of this type and its outward 
disguise is one reason that Los Angeles managed to keep its reputation as a ‘city of homes’ 
despite its considerable stock of multi-family dwellings.”23 
 
Although the Los Angeles zoning code of the late 1920s and early 1930s was very friendly to 
multi-family development with few limits on height and scale, it is evident that two-story 
buildings of ten units or less were most desirable for residents – and most profitable for builders 
– in the Wilshire Vista West neighborhood.24 Duplexes are the most common property type in 
the district, comprising about 40% of the properties. They typically reflect what Gish calls “an 
architecturally elaborate form of the two-flat,” a two-flat being a “double decker” two-story 
building holding one unit on each floor.25 These highly articulated versions of the two-flat form 
feature a prominent exterior stair leading to the second floor unit’s balcony entrance, as well as 
ornamental accents like decorative tile, wrought iron grilles, and clay tile roofs.26 Fourplexes are 
the next most common type in the district (19%), followed by apartment houses with eight or ten 
units (16%), and then sixplexes, fiveplexes, and triplexes, some of which are in courtyard 
configurations. All of the historic types are restricted to two stories in height and reflect the same 
setbacks and relationship to street frontage as do the single-family residences in the 
neighborhoods adjacent to Wilshire Vista West. It is clear that the district as it developed in the 
1930s provided efficient, transit-oriented housing that responded to the needs of a rapidly 
densifying city, while also adhering to the popular standards of the time regarding architectural 
styles and property types. 
 
Due to the construction moratorium during World War II and the materials shortage after the 
war, the district saw no new buildings between 1942 and 1946 and only a few after that. There 
was little room left to build there by then – the 1950 Sanborn map shows only one vacant lot, on 
S. Genesee Avenue (and an apartment house was constructed there later that year). The two one-
story single-family residences that had been constructed in Wilshire Vista West to that point, 
1217 and 1222 S. Orange Grove, were soon to go: both located in the 1923 tract south of 
Whitworth, they were replaced by Mid-Century Modern apartment houses in 1955 and 1959 
(#88 and #86). The district saw no infill after that until 1991, when two adjacent fourplexes were 
replaced with a single large apartment house (1076 S. Orange Grove Avenue, #71). 
 
The Fairfax commercial district on which Wilshire Vista West residents depended saw complete 
buildout between 1946 and 1958, as postwar buildings filled in the previously vacant southern 

                         
21 “Zone Condition Draws Protest.” 
22 Todd Douglas Gish, “Building Los Angeles: Urban Housing in the Suburban Metropolis, 1900-1936” (Dissertation, University 
of Southern California, 2007), 93. 
23 “Building Los Angeles,” 93-94. 
24 “Zone Condition Draws Protest”; Andrew H. Whittemore, “Zoning Los Angeles: A Brief History of Four Regimes” (Planning 
Perspectives 27:3, 2012). 
25 “Building Los Angeles,” 89. 
26 Ibid. 
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half of the block. In keeping with previous development there, the buildings were typically one-
story commercial blocks with multiple storefronts. The district saw later alterations and infill 
(particularly in the 1980s) which somewhat changed its architectural character. In the blocks 
south of the commercial area, Fairfax was built out with postwar multi-family residences. 
 
The Owners and Residents of the Wilshire Vista West Historic District 
Analysis of the 1930 and 1940 census data found that over 90% of the Wilshire Vista West 
Historic District’s buildings contained tenants only during that time period, with no owners in 
occupancy. This is not surprising, given that building permit research indicates many of the 
properties in the district were constructed by developers who built on multiple parcels. This 
suggests they were building income properties on speculation, either to sell to new owners or to 
keep and rent out for a profit themselves. Even owner-developers who only constructed one or 
two buildings were, on the whole, unlikely to live in them. About 10% of the district’s buildings 
had owners in occupation along with their tenants in 1940, and only one was the same owner 
listed on the original building permit: Anna Beck, owner of the 1927 house turned 1936 triplex at 
5817-5823 W. Packard Street (1258-1260 S. Orange Grove Avenue, #103).27  
 
Owner vs. tenant differences aside, the Wilshire Vista West Historic District appears to have had 
a fairly homogeneous population during its period of significance, in terms of ethnicity and class. 
Residents were uniformly white and largely American-born, with a few households containing 
foreign-born emigres from Russia, Poland, Italy, Canada, Germany, Switzerland, Lithuania, 
South Africa, England, Scotland, Chile, and the British West Indies. They were largely middle-
class, with a variety of occupations including salesman/saleswoman, store proprietor, movie 
studio employee, physician, dentist, bookkeeper, accountant, clerk, attorney, teacher, real estate 
sales, advertising sales, stenographer, secretary, manicurist, bartender, oil company employee, 
social worker, musician, and radio actor. These included owners as well as tenants—while a few 
owners (usually widows) did not have a listed occupation and may have been full-time property 
managers, most owners had outside jobs and did not live solely off their rental income. A 
handful of households (all renters) had live-in housekeepers. A notable number of households 
contained people working in the entertainment industry, including actors, actresses, musicians, 
singers, crew members, and studio office staff, underscoring the neighborhood’s close 
connection with Hollywood to the north.  
 
The district’s ethnically homogeneous population was the result of its building deeds carrying 
racially restrictive covenants. Appearing in the late nineteenth century and becoming more 
common in the early twentieth, these covenants were a form of a private contract recorded in the 
deed of the property, where, as a condition of purchasing a home, white buyers agreed they 
would not later sell or rent to non-whites (and, in many cases, non-Christians).28 Prohibiting the 
sale of property to ethnic minorities greatly limited neighborhood choice and reinforced racial 
                         
27 U.S. Bureau of the Census, Fifteenth Census of the United States: 1930‒Population Schedule (Los Angeles City, Los Angeles 
County, California); U.S. Bureau of the Census, Sixteenth Census of the United States: 1940‒Population Schedule (Los Angeles 
City, Los Angeles County, California). The 1930 census data enumerates the three properties constructed in the district in 1927 
and 1929 – one (Beck) was an owner-occupant as opposed to a renter. 
28 Michael Jones-Correa, “The Origins and Diffusion of Racial Restrictive Covenants,” Political Science Quarterly 115 (2000-
2001), 544. 
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segregation.29 Restrictive covenants were very common in Los Angeles during the 1920s and 
1930s, and their expanded use was directly linked to the geographic expansion of the city itself 
during the 1920s. Los Angeles reached a population of nearly 1.5 million people by 1930, 
representing a tripling of the population over a ten-year period.30 The resultant residential 
construction boom spread in all directions, with the western suburbs of the Wilshire area proving 
a particularly desirable and easily accessible location. Many of the new subdivisions, especially 
in the most desirable areas in close proximity to the Wilshire corridor, boasted restrictive 
covenants that excluded Jewish residents as well as all people of color. The city’s Jewish 
diaspora expanded greatly in the 1920s and 1930s, as residents moved from traditional enclaves 
like Boyle Heights to the new western suburbs, though many found limited options available due 
to restrictive covenants.  
 
Although the Wilshire Vista West neighborhood had racially restrictive covenants, the ample 
presence of traditionally Jewish surnames, and in some cases, birthplaces from which many 
Jewish emigres were known to have come from, in the 1940 census data indicates that the district 
had a sizable Jewish population. Deed research confirms that the area’s property ownership was 
constrained by racially restrictive covenants: the typical deed language states “no part of said 
premises shall ever be let, sold, leased, transferred or assigned to or used or occupied by or 
permitted to be used or occupied by any person not of the white or Caucasian race, except 
employees or servants of the occupant or owner of said premises.”31 As this language makes 
explicit, both tenants and owners were subject to racial restrictions in this neighborhood. The 
district’s high proportion of Jewish residents, taken in tandem with its utter lack of non-white 
residents, suggests that skin color was more carefully policed than ethnicity or religion in this 
area.32 
 
The discriminatory practice of restrictive covenants was reinforced by the Home Owner’s Loan 
Corporation (HOLC), created by the federal government in 1933 as one of several acts meant to 
help stabilize housing values and slow losses during the Depression. HOLC refinanced loans for 
borrowers to prevent default, and created standards for assessing the credit-worthiness of 
neighborhoods. To do so, it created a nationally applicable framework for appraising properties, 
classing neighborhoods into one of four grades: A, B, C, and D, with corresponding colors green, 
blue, yellow, and red shown on residential security maps, based on factors like homogeneity of 
population as well as proportion of multi-family income properties to single-family residences 
and building age/quality.33 The FHA used these ratings to decide who met the lending 
requirements of FHA-insured mortgages. In a practice that became known as redlining, certain 
neighborhoods were classed as red, a category that was usually reserved for the oldest areas with 
the highest ethnic diversity and presence of “subversive racial elements.” These neighborhoods 

                         
29 Max Vorspan and Lloyd P. Gartner, History of the Jews of Los Angeles (San Marino, CA: Huntington Library, 1970), 205. 
30 Kevin Starr, Material Dreams: Southern California Through the 1920s (New York: Oxford University Press, 1990), 69. 
31 Original deed for 1033-1037 S. Ogden Drive, from the Title Guarantee and Trust Company to Rita Padway. On file at the Los 
Angeles County Recorder’s Office, Norwalk, CA. 
32 U.S. Census records, 1930 and 1940. 
33 George Lipsitz, The Possessive Investment in Whiteness: How White People Profit from Identity Politics (Philadelphia, PA: 
Temple University Press, 1998) cited in “T-Races,” http://salt.umd.edu/T-RACES/holc.html, accessed March 2019. 

http://salt.umd.edu/T-RACES/holc.html
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were viewed as an undesirable credit risk to lenders, and their residents were rarely able to obtain 
FHA loans.  
 
In 1939, HOLC rated the area containing Wilshire Vista West as grade-B blue, noting it was 
“Well conceived and highly deed restricted,” with “income properties” (multi-family residences) 
“in harmony with single-family dwellings.”34 It praised the area’s architectural designs as being 
“of excellent quality,” and its population as being “homogeneous,” with 0% “foreign families” 
and no people of color.35 Interestingly, the district’s HOLC area also included Carthay Center, 
which continued to be praised for its planning features and attractive single-family residences 
during the 1930s – one has to wonder whether Wilshire Vista West’s exclusively multi-family 
nature dragged the overall area’s HOLC rating down somewhat. The area file explicitly notes 
“owing to the prevalence of income properties in the area as a whole, it is assigned a ‘low blue’ 
grade.”36 
 
The ethnically homogeneous population of Wilshire Vista West began to change after World 
War II. This was due in part to the increasing diversity of Los Angeles as a whole, driven by new 
residents from all over the country who had migrated there to find work in the thriving defense 
industry. But the most crucial factor was the 1948 Supreme Court decision in the Shelly v. 
Kraemer case, ruling that restrictive covenants were illegal. People of color finally had the 
opportunity to purchase all over the city, although the social prejudices of the period still worked 
actively against desegregation of residential subdivisions. Mid-Wilshire experienced a slow 
diversification of its population during the 1950s and 1960s, and census data from 1960 showed 
that the area containing Wilshire Vista West contained between 50 and 249 African Americans.37 
Jewish homeownership also accelerated in the area, and the Fairfax commercial area between 
San Vicente and Whitworth acquired Jewish-owned businesses and institutions including 
bakeries and kosher delis. The 1954 construction of the Westside Jewish Center on Olympic 
Boulevard just north of Wilshire Vista West provided another social and recreational hub for the 
local Jewish community. The demographics of the commercial area shifted dramatically starting 
in the late 1970s, when refugees recently arrived from Ethiopia began establishing retail stores, 
markets, and restaurants on Fairfax Avenue. Most of the new business owners did not live 
immediately adjacent to their shops. Over the next several decades, the kosher delis were 
replaced with Ethiopian restaurants, and today the commercial district is well known as Little 
Ethiopia. 
 
Criterion C: Architecture 
The Wilshire Vista West Historic District is an unusually cohesive 1920s-1940s multi-family 
neighborhood with high physical integrity that strongly conveys its significance as an excellent 
collection of Period Revival architecture. From construction of its first building in 1927, the 
                         
34 HOLC Area Description File, Area B-96, March 1939; accessed October 2019 at “T-RACES,” http://salt.umd.edu/T-
RACES/demo/demo.html. 
35 HOLC Area Description File, Area B-96. 
36 Ibid. 
37 U.S. Bureau of the Census map, “County of Los Angeles: Distribution of Negro Population by Census Tracts, 1960,” on 
display at the Mayme Clayton Library and Museum, Culver City.  The census tract containing Wilshire Vista West was bounded 
by San Vicente, Fairfax, 18th Street, and Sierra Bonita Avenue. 

http://salt.umd.edu/T-RACES/demo/demo.html
http://salt.umd.edu/T-RACES/demo/demo.html


United States Department of the Interior  
National Park Service / National Register of Historic Places Registration Form  
NPS Form 10-900     OMB No. 1024-0018      
 
Wilshire Vista West Historic District  Los Angeles, California 
Name of Property                   County and State 
 

Section 8 page 54 

district saw continued development through the 1940s, with its most intense development 
(predominantly resulting in Period Revival styles, primarily Spanish Colonial Revival) during 
the 1930s. From the late 1930s through the 1940s, new buildings in the district were commonly 
designed in the Minimal Traditional style as well as late Period Revival styles, complementing 
the existing Period Revival architecture in terms of scale, massing, and character. The district’s 
period of significance ends in 1949, when it was almost completely built out (with only one lot 
remaining vacant). By 1949, almost all of the district’s parcels had seen the construction of two-
story multi-family buildings, and the area’s architectural character had been achieved. Starting in 
1950, new construction in the district typically replaced the few older single-family residences 
that had been built in its southern part during the 1920s, and featured larger apartment houses in 
Mid-Century Modern styles. The pattern of development crucial to the neighborhood’s 
architectural character was replaced with a new, much more sporadic pattern that has continued 
to the present day.  
 
Period Revival 
The architecture of the Wilshire Vista West Historic District is largely within the Period Revival 
idiom, a range of European and Colonial American-inspired styles that proliferated in residential 
developments across Los Angeles beginning in the late 1910s. Period Revival styles thrived in 
both single-family and multi-family residential designs, due in part to advancements in 
construction technology that allowed for more versatility in the application of various materials. 
As idealized and eclectic historicist revivals, the styles lent themselves to flexible adaptations 
across a variety of building types; the film industry also played a huge role in influencing the 
public’s expectations of historical precedents. Los Angeles’ 1920s building boom led to the use 
of Period Revival styles throughout the city. They remained a popular choice for residential 
design through the late 1930s and early 1940s, before losing favor to post-World War II styles 
like Minimal Traditional and Mid-Century Modern that were more pared down, and embraced 
more contemporary materials in lieu of references to the past. 
 
The Wilshire Vista West Historic District was developed during the height of the Period Revival-
style movement, meaning that its 1920-1930s residential designs are dominated by (in order from 
greatest to least represented) Spanish Colonial Revival, French Renaissance Revival, Monterey 
Revival, Chateauesque, Tudor Revival, and Mediterranean Revival. Both high style examples 
and more modest interpretations of the various styles exist in the district. All of the district’s 
buildings are two stories in height, so as to complement adjacent single-family neighborhoods 
with respect to scale, massing, and configuration. Two of the two-story buildings include smaller 
one-story volumes. 
 
While specific architectural features are dependent on the style, the majority of the buildings 
within the district do share some common characteristics related to their multi-family property 
types. These include hipped, gabled, and flat roofs (the last with clay tile coping); smooth or 
textured stucco wall cladding; wood, multi-light, casement, fixed, and double-hung windows; 
balconies; multiple unit entries, often with exterior stairways; and rear, detached garages.  
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By far, the most common architectural style in the Wilshire Vista West Historic District is the 
Spanish Colonial Revival style, which prevailed in Southern California following the 1915 
Panama-California Exposition in San Diego. Its popularity coincided with the population boom 
Los Angeles experienced in the 1920s, and the versatility of the style, which enabled builders 
and architects to construct buildings as simple or lavish as money would allow, helped to spread 
further its popularity throughout the city.38 The district’s Spanish Colonial Revival buildings 
generally feature clay tile, gable, hipped, shed, and/or flat roofs, sometimes with towers and 
turrets; asymmetrical façades and complex, irregular massing; stucco exterior walls; the 
incorporation of balconies, patios, courtyards, loggias, and/or covered porches; arched door and 
window openings; wood, molded stucco, wrought iron, and tile decorative elements; and details 
like exterior staircases, wing walls, pierced stucco screens, jetties, clay attic vents, stepped or 
scalloped elements, and ornate light fixtures. Some of the buildings also display borrowings from 
Art Deco or Mediterranean styles.39 
 
The second most common style within the historic district is the French Renaissance Revival 
style, an umbrella term for the large amount of French-inspired derivatives that appeared in the 
United States during the 1910s. While earlier, single-family examples were typically more 
eclectic and ornate, the style became less refined in later years, and multi-family residential 
designs exhibited a range of detail and articulation. French Renaissance Revival buildings within 
the district commonly display steeply pitched, hipped roofs, sometimes with flared eaves; stucco 
exteriors, sometimes with cut stone details; prominent exterior chimneys; and a range of 
architectural detailing including quoins, pilasters, string courses, belt courses, pediments, and 
pilasters. Stoops and window bays often feature hipped, standing seam metal roofs and awnings. 
The Chateauesque style is a variation of French Renaissance Revival architecture that is nearly 
as prevalent in the district. This style is characterized by the same French Renaissance Revival 
elements, along with more dramatic vertical elements such as turrets, towers, pinnacles, and 
spires, and classical detailing.  
 
Monterey Revival style properties are as prevalent as Chateauesque within the Wilshire Vista 
West Historic District. A merging of Spanish-era California Colonial architecture and East and 
Midwest Colonial architecture, the Monterey Revival style reached its height in popularity by the 
late 1920s in Los Angeles.40 Monterey Revival buildings generally feature Colonial-inspired 
elements, particularly through their decorative details like pilasters and applied decoration. Other 
character-defining features of the style include low-pitched gabled, shed, and hipped roofs with 
exposed rafters; cladding of stucco, brick, and wood, usually in combination and often with 
wood at the upper story; and full-width balconies with square or turned wood posts.41 
 
Mediterranean Revival and Tudor Revival styles occur in equal numbers in the district. Like the 
Spanish Colonial Revival style, Mediterranean Revival architecture became increasingly 
                         
38 City of Los Angeles, Office of Historic Resources, Architecture and Designed Landscapes, Revival Architecture Derived from 
Mediterranean and Indigenous Themes, final draft, 4 June 2010, 13.  
39 Ibid., 19. 
40 City of Los Angeles, Office of Historic Resources, Architecture and Designed Landscapes, Revival Architecture Derived from 
Mediterranean and Indigenous Themes, final draft, 4 June 2010, 45-46. 
41 Ibid., 46-47. 
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prevalent in Los Angeles during the 1920s, due in part to the region’s Mediterranean-like climate 
and the popularity of Mediterranean-inspired resorts along the Southern California coast. 
Loosely based on sixteenth century Italian villas, the style is more formal in massing than its 
Spanish counterpart, conveyed through symmetrical façades and grand accentuated entrances. 
Common character-defining features of the district’s Mediterranean Revival buildings include 
rectangular footprints; symmetrical façades and rectilinear massing; a dominant first story; low-
pitched clay tile hipped roofs with boxed and/or bracketed eaves; stucco exteriors; arched 
entryways and window openings; and decorative wrought iron elements. 
 
The Tudor Revival style was applied to a variety of buildings in Los Angeles, from large estates 
and middle-class houses to apartment buildings and small-scale commercial properties. Early 
examples are often more rustic and eclectic, as compared to the refined later versions.42 
Character-defining features of the Tudor Revival style exhibited in the district’s buildings 
include complex, irregular building forms; steeply pitched, multi-gabled roofs; prominent 
chimneys;  stucco exteriors, often with decorative half-timbering and brick accents; tall, narrow, 
window openings; and arched entrance openings.43 
 
Moderne Styles 
During the late 1930s, the architecture of the district expanded to include one example of 
Streamline Moderne, and some Minimal Traditional and Spanish Colonial Revival buildings 
incorporated elements of the style. Similarly, some of the district’s Spanish Colonial Revival 
designs incorporated the dramatic stepped elements of Art Deco, another Moderne style. The Art 
Deco style gained popularity in the early 1920s. Unlike its earlier Period Revival counterparts, it 
is considered the first architectural style of the era to consciously reject historical precedents, 
instead embracing a new aesthetic that took inspiration from the city’s booming oil, real estate, 
and film industries, and the technological advancements of the Machine Age. The style is largely 
characterized by its vertical emphasis, enhanced by elements that served to draw the eye upwards 
like fluted pilasters, stepped towers, piers, and spires. Despite Modern tendencies occurring 
about the same time, the Art Deco style embraced ornamentation that was uninhibited and 
extravagant. This often manifested in the use of motifs found in ancient mythology and 
indigenous cultures, as well as local flora, fauna, and natural features, and experimentation with 
a variety of materials including terra cotta and metal. The vibrant, exhilarating images that 
resulted reflected a society that was very much living in the moment. The style was applied 
largely to public and commercial buildings like theaters, department stores, large hotels, and 
multi-family residential buildings, with rarer use in single-family residential architecture.  
 
Often considered a late iteration of the Art Deco style, Streamline Moderne embraced the 
public’s expanding interest in the Motor Age and the feelings of optimism lingering from the 
city’s rapid growth in the 1920s. More stripped down than the flamboyant Art Deco style, 
Streamline Moderne recalled the aerodynamic forms of modern transportation and referenced 
images of speed and movement through the use of rounded corners, horizontal bands, and 
                         
42 City of Los Angeles, Office of Historic Resources, Architecture and Engineering, Arts and Crafts Movement: 1895-1929, 29 
April 2010, 21. 
43 Ibid., 25-56. 
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smooth surfaces, which achieved a windswept appearance. Though perhaps more closely related 
to Los Angeles’ early Modern movement than Art Deco, Streamline Moderne actually eschewed 
the transparent qualities of early Modernism, instead hiding the building’s structure behind 
unadorned walls. Many of these stylistic elements are seen in the district’s later buildings (late 
1930s-early 1940s), albeit in a more restrained, modest form that draws more strongly on the 
simplified characteristics of the Minimal Traditional idiom.  
 
Minimal Traditional  
Also emerging during the late 1930s and continuing through the 1940s was the use of the 
Minimal Traditional style, a mode of architecture that is characterized by simple, exterior forms 
and restrained detailing. This is the second-most-common architectural style in the Wilshire 
Vista West Historic District, with 29 examples to Spanish Colonial Revival’s 65. Often referred 
to as a “compromise style,”44 Minimal Traditional buildings reflect the form of Period Revival 
houses with less stylistic and ornamental detailing. The style was well suited to the pre- and post-
World War II era, as its simplicity was sympathetic to the restraint of the Depression years and 
conducive to the mass production of houses in postwar subdivisions. It was easily applied to 
multi-family residential buildings on various scales as well as single-family. Minimal Traditional 
became the dominant residential building style in the United States through the early 1950s. This 
trend was paralleled within the district, which saw construction of its Minimal Traditional 
buildings between 1936 and 1950. Minimal Traditional style buildings within the district 
generally feature low-pitched hipped roofs with narrow or boxed eaves; stucco cladding, 
sometimes combined with wood tongue-and-groove; and minimal applied ornament. Some 
reflect elements of French Renaissance Revival, Streamline Moderne, or Mid-Century Modern 
styles. 
 
Architects and Builders 
Buildings and complexes within the Wilshire Vista West Historic District were designed by a 
number of architects and builders, rather than a single developer. In some cases, multiple 
buildings were designed by a single architect and/or constructed by a single builder. Most 
commonly, buildings were designed and/or built by the property owner (either an owner-builder, 
or someone who hired an architect/builder whose name was not listed on the construction 
permit). Architect names on original construction permits for the district’s buildings are 
relatively rare; builder names are more prevalent, though about half of the district’s buildings 
have neither a builder nor an architect listed on their permits.  
 
Architects 
Architects known to have designed buildings in the Wilshire Vista West Historic District 
included nine particularly notable practitioners: Edith Northman, James H. Garrott, Max 
Maltzman, Milton J. Black, Arthur W. Hawes, R.S. Loring, C.J. Smale, W.C. Pennell, and 
Kemper Nomland. Information on each follows. In terms of style, articulation, and material 
quality, the known architect-designed buildings in the district are indistinguishable from the rest 
of the properties—a testament to the uniformly high quality of design in Wilshire Vista West. It 

                         
44 Virginia and Lee McAlester, A Field Guide to American Houses (New York: Alfred A. Knopf, 1984), 478. 
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is extremely likely that other properties in the district were architect-designed, or at least drew on 
widely available patterns originally designed by licensed architects. 
 
Edith Northman 
Edith Mortensen Northman was one of the first licensed female architects in Los Angeles and the 
designer of hundreds of residential, commercial, and institutional buildings throughout the West 
Coast (primarily in California). She designed at least five buildings in the Wilshire Vista West 
district, in the French Renaissance Revival and Minimal Traditional styles. Born in Copenhagen, 
Denmark in 1893, Northman immigrated with her family to Utah in 1914.45 As quoted in a 
modern article, Northman remembered that as a little girl she “loved watching buildings go up, 
but didn’t tell anyone. It wasn’t ‘ladylike.’”46 In 1918-1919, she worked as a junior draftsperson 
in the office of Eugene R. Wheelon in Salt Lake City. Moving to Los Angeles in 1920, 
Northman joined the office of Henry J. Knauer and worked there for about a year; then from 
1921 to 1926 she worked for Clarence J. Smale, first as a draftsperson and then as chief 
draftsperson.47  
 
From 1927 to 1930, Northman studied at the University of Southern California School of 
Architecture. She opened her own practice in 1930, and passed the California state licensing 
exam in 1931.48 Working with just one draftsperson, Northman was very prolific during the 
Great Depression and completed hundreds of designs including single-family residences (on 
scales from modest to palatial), multi-family residences (from duplexes to large apartment 
houses), hotels, churches, synagogues, commercial buildings, and industrial buildings. Northman 
most commonly designed Period Revival style buildings, with notable properties in Los Angeles 
including the 1937 Emanuel Danish Evangelical Lutheran Church at 4260 3rd Avenue (HCM 
#578), the 1934 Sephardic Orthodox Congregation Ohel Avraham synagogue at 5500 S. Hoover 
Street (now a church), and the 1940 Altman Apartments at 412-416 S. Catalina Street (HCM 
#1115). 
 
Despite the wide range of her designs, Northman is perhaps best known for her Period Revival 
multi-family and single-family residential buildings. She is known to have designed over a dozen 
other buildings in the Wilshire area (and likely many more yet to be researched). Examples of 
Northman’s residential designs also survive in Leimert Park, Beverly Hills, Santa Monica, and 
even Fresno. A full study of Northman’s body of work and legacy as one of Los Angeles’ first 
women architects in individual practice has yet to be completed, but it is clear that she was an 
influential practitioner in the Los Angeles area during its most prolific period of residential 
development and growth. In 1990, Northman was featured in a UCLA exhibit highlighting four 
important women architects of the first half of the 20th century; the other architects addressed 
were Edla Muir, Alice Constance Austin, and Julia Morgan.49 
                         
45 Sarah Allaback, The First American Women Architects (Urbana, IL: University of Illinois Press, 2008), 164. 
46 John Edward Powell, “Edith Mortensen Northman: Tower District Architect” The Fresno Bee, 11 May 1990 (reposted in 
Historicfresno.org’s “A Guide to Historic Architecture in Fresno, California,” http://historicfresno.org/bio/northman.htm, 
accessed October 2019). 
47 The First American Women Architects, 164. 
48 AIA, Historical Directory; Allaback, The First American Women Architects, 164. 
49“Works of Women Architects Shown,” Los Angeles Times 4/29/90. 

http://historicfresno.org/bio/northman.htm
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James H. Garrott 
A highly regarded Los Angeles architect and one of very few African American practitioners at 
the time, James H. Garrott designed one Spanish Colonial Revival duplex (1232-1234 S. Orange 
Grove Avenue, 1930, #92) in the Wilshire Vista West district. Garrott was born in Alabama in 
1897 and moved with his family to Los Angeles in 1903. After attending Los Angeles 
Polytechnic High School, Garrott began working for Pasadena architect George P. Telling and 
earned his California architect’s license in 1928.50 He opened his own office and worked alone 
and in partnership with other architects on a number of prominent projects, most notably the 
African American-owned Golden State Mutual Life Insurance Co. building (1928, listed in the 
National Register). Garrott’s designs included commercial properties, churches, municipal 
buildings, and single-family and multi-family residences; during the late 1920s-early 1930s, they 
reflected the Period Revival styles popular at the time, but Garrott soon shifted to a more Modern 
idiom. In 1939, he began a long and fruitful partnership with architect Gregory Ain, and co-
designed their Mid-Century Modern office in Silver Lake in 1949. In 1946, Garrott became only 
the second African American architect admitted to the American Institute of Architects in Los 
Angeles. He remained active through the 1960s, and designed hundreds of buildings over the 
course of his influential career. 
 
Max Maltzman 
Max Maltzman, designer of one courtyard apartment (1109-1111 ½ S. Orange Grove Avenue, 
1933, #74) in the Wilshire Vista West district, was one of the first successful Jewish architects 
to break into mainstream design in Los Angeles. Born in Nickolayev, Russia in 1899, Maltzman 
and his family immigrated to Montreal, Canada in 1909 before coming to the U.S.51 After 
returning from military service during World War I, Maltzman studied architecture and moved to 
Los Angeles, where he established his own architecture firm.52 During his career, Maltzman 
designed numerous high-style apartment buildings, several of which have been recognized as 
local landmarks for their quality of design. He was well known for his grand Period Revival 
apartment complexes, particularly for his Spanish Colonial Revival designs integrating elements 
of the Art Deco or Moorish Revival styles. Maltzman’s single known design within the district is 
only partially visible from the street, but does reflect a Spanish Colonial Revival style with 
Moorish Revival elements. Maltzman showed his loyalty to his heritage by undertaking several 
projects for the city’s Jewish community, including the Hebrew Home for the Aged at 325-357 
S. Boyle Avenue (auditorium extant, other buildings demolished) and the Talmud Torah 
Synagogue, known as Breed Street Shul (extant), at 247 N. Breed Street.53  
 
Milton J. Black 
Milton J. Black, who designed one Minimal Traditional apartment house (1042-1048 12 S. 
Genesee Avenue, 1937, #4) in the Wilshire Vista West district, was a prolific Los Angeles 

                         
50 “James H. Garrott (1897-1991),” Black Past, accessed October 2019, https://www.blackpast.org/african-american-
history/garrott-james-h-1897-1991/. 
51 “Beginnings,” Max Maltzman, accessed December 2017, http://maxmaltzman.com/.  
52 Ibid. 
53 Ibid. 

http://maxmaltzman.com/
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architect who designed dozens, if not hundreds, of buildings from the 1920s through the 1940s. 
He specialized in multi-family residential designs, working with individual owners to design just 
one or two buildings, as well as with larger development companies constructing multiple 
properties in neighborhoods like Beverly Square and Leimert Park. Black is known to have 
completed multiple Period Revival designs, some of which have been designated as local 
landmarks. But he is best known for his Streamline Moderne properties, both multi-family and 
single-family, a handful of which survive today and are rightly hailed as some of the most 
exuberant and self-possessed embodiments of the style. Prominent examples include the 
Mauretania Apartments (520-522 N. Rossmore Avenue) and the Victor M. Carter Residence 
(4241 Newdale Drive) in Los Feliz.54 
 
Black did not shy away from more minimal and modest designs, like the many Minimal 
Traditional apartment buildings he designed, sometimes with hints of Streamline Moderne. 
Black was also interested in designing for small spaces, whether they be studio apartments in a 
large building, or an apartment house on a small lot. In 1937 and 1938, Black had multiple 
designs on display at the California House and Garden Exhibition, all of which focused on using 
modern design principles to make small spaces livable.55 As late as 1959, Black was still being 
heralded for his space-saving designs.56  
 
Arthur W. Hawes 
Arthur W. Hawes, designer of three buildings in the Wilshire Vista West district (two Spanish 
Colonial Revival and one Minimal Traditional), was a notable Los Angeles architect working 
primarily in Period Revival and Streamline Moderne styles. He completed single-family and 
multi-family residences across the city, as well as a number of commercial buildings. Notable 
examples include his 1940 Crest Theater in Westwood, designed in a Moderne style obscured in 
a 1980s Art Deco renovation, and the 1936 rear building of the Hollywood Reporter building 
(both now Los Angeles HCMs). Little additional information could be found on Hawes, but his 
known work marks him as a master of both Period Revival and Streamline Moderne residential 
design. 
 
R.S. Loring 
R.S. Loring designed at least two buildings (1074-1076 S. Genesee Avenue, 1933, #14, and 
1225-1229 S. Orange Grove Avenue, 1937, #89) in the Wilshire Vista West district. A very 
prolific architect, Loring often worked in conjunction with builders working on various scales to 
construct multi-family and single-family residential developments. While he was perhaps better 
known for his Period Revival buildings, particularly in the Los Angeles neighborhoods of 
Hollywood (e.g., 1614 N. Hudson Avenue), and Los Feliz (e.g., 4609 W. Gainsborough 
Avenue), his later work conveyed a more restrained aesthetic that generally blended elements of 
other styles with Minimal Traditional. Loring’s Orange Grove apartment house design within the 
district reflects this blended aesthetic, utilizing some French Renaissance Revival and Spanish 
                         
54 Curbed Los Angeles, “Milton J. Black-Designed Streamline Moderne in Los Feliz Asking $1.8 Million,” 
https://la.curbed.com/2016/7/9/12136418/milton-j-black-streamline-moderne-los-feliz. 
55 E.g.,“Livability Key to Plan,” Los Angeles Times 10/3/37; “Home Plan Fits Climate,” 8/22/37; “House with Center Patio,” 
1/16/38. 
56“It Need Not be Large to be Liveable,” Los Angeles Times, 12/6/59. 
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Colonial Revival elements in a Minimal Traditional design. His Genesee design reflects his 
better-known Period Revival work, retaining an exuberant Spanish Colonial Revival style with 
Art Deco influences. 
 
C.J. Smale 
Architect Clarence J. Smale, designer of one French Renaissance Revival apartment house 
(1054-1056 S. Orange Grove Avenue, 1937, #64) in the Wilshire Vista West district, was a 
prolific and notable Los Angeles architect known for his movie theater designs and his high-style 
Period Revival multi-family and single-family residences. Many of his designs were in Hancock 
Park and the greater Wilshire area, including Beverly Fairfax. Smale often worked with local 
builder turned developer Walter Bollenbacher to design and build multi-family residences, and 
the same is true of his design in this district; Smale and Bollenbacher’s partnership appears to 
have occurred early in the career of the builder, who later headed the Van Nuys development 
company Allied Gardens in the 1940s and 1950s.  
 
W.C. Pennell 
W.C. Pennell was best known for his 1910s work with John C.W. Austin; the firm of Austin and 
Pennell designed a number of notable commercial buildings in downtown Los Angeles and 
elsewhere. After their partnership ended in 1914, Pennell went on to design for himself and in 
partnership with others, including Lewis Arthur Smith as Smith and Pennell. His repertoire 
included single-family and multi-family residences as well as commercial and institutional 
buildings. Pennell’s single known design within the Wilshire Vista West district is a Minimal 
Traditional apartment house, which is a non-contributor due to extensive alterations. 
 
Kemper Nomland 
Architect Kemper Nomland Jr. designed a matching pair of apartment houses (1041-1043 and 
1045-1049 S. Ogden Drive, 1949, #27 and #28) in the Wilshire Vista West district. These 
Minimal Traditional buildings have distinctive Mid-Century Modern elements, in keeping with 
Nomland’s dedication to Modernist design. Born in 1919, Nomland received his architecture 
degree from USC in 1941 and worked for Albert C. Martin before forming an architectural 
partnership with his father Kemper Nomland Sr. Their firm was known for distinctive Modern 
designs, most notably Case Study House #10 (1947, listed in the National Register) in Pasadena. 
 
Builders 
Most of the district’s builders were responsible for only one structure each (at least based on the 
limited permit information). Those who constructed more than one building include Thomas C. 
Bowles (four buildings), M. Burgbacher and Sons (three buildings designed by Edith Northman), 
Bert Dale (two buildings), John L. Hudson (two buildings), Oscar Kalish for the Mutual 
Construction Co. (six buildings), Ley Brothers (two buildings), J.J. Rees (five buildings), A.S. 
Roscoe (three buildings), the Security Finance and Building Co. (two buildings), and the Stanley 
Shave Construction Co. (two buildings). Very little information could be found on most of the 
district’s builders, indicating they were working on relatively small scales. The information 
which could be found follows. 
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Oscar Kalish 
Oscar Kalish was notable for his connections to the Wilshire Jewish community and his apparent 
focus on building in this area. Born in Russia and fluent in Yiddish, he was a prolific developer 
who constructed multi-family buildings across western Los Angeles and Beverly Hills, including 
at least six buildings in the Wilshire Vista West Historic District and four buildings in the 
Beverly Fairfax Historic District (one of which he occupied in 1930).57  
 
M. Burgbacher and Sons 
M. Burgbacher and Sons, a real estate and building company, built three of Edith Northman’s 
designs in the Wilshire Vista West district (1051-1053 ½ Ogden, 1937, #30, and 1058-1062 ½ 
and 1064-1068 S. Orange Grove Ave, 1936, #65 and #67) In 1935, the Los Angeles Times called 
M. Burgbacher and Sons a veteran organization. They moved their headquarters to Wilshire 
Boulevard in 1934 for closer proximity to their projects. Son Ralph took over the business 
proceedings in the 1940s.58 
 
Niels Pallisgaard 
Niels Pallisgaard was the contractor behind Edith Northman’s design at 1057-1059 S. Ogden 
Drive (1947, #32). Danish-born Pallisgaard’s career flourished in the postwar period, and he 
went on to have a partnership with Walter D. Wilson in Pallisgaard-Wilson. They worked as 
general contractors throughout Los Angeles, until 1956, when Wilson sold his interest in the 
company. Pallisgaard was the president of the Los Angeles Chapter of the Building Contractors 
Association of California for a period of time in the 1950s.59 
 
Security Finance and Building Co.  
Security Finance and Building Co. built two homes in the Wilshire Vista West district (1059-
1061 ½ S. Orange Grove Ave, 1936, #66 and 1030-1038 S. Ogden Dr., 1940, #24). Headed by 
Herbert Ketell, president, and C.J. O’Gorman, vice president, the pair had experience with 
hundreds of real estate contracts in Southern California. Ray Decamp, a licensed engineer, was 
the manager of construction, and Clyde Bannister served as the superintendent of construction. 
In 1932, the company built a self-reported half a million dollars’ worth of properties in the Los 
Angeles area. With headquarters in Hollywood, they marketed themselves throughout the city, 
advertising in local newspapers and convincing land owners to start earning income on their 
vacant lots. Not all accolades of their success were self-reported; they also had several references 
of sub-contractors and satisfied customers. Part of their success was due in part to always 
working with certified architects. On the two projects within the district built by Security 
Finance and Building Co, both had architects listed.60 
 
Walter Bollenbacher 
The multifamily works of Walter Bollenbacher in the Wilshire Vista West district (1040-1042 S. 
Ogden Dr., 1937, #26 and 1054-1056 S Orange Grove Ave, 1937, #64) are earlier examples of 
                         
57 “Double Residence to Rise,” Los Angeles Times 3/25/34; “Apartments Scheduled,” 8/2/36; “Twenty-four New Structures to 
Cost About $321,300,” 1/24/37; 1930 census data. 
58 “Classified Reality Informant,” Los Angeles Times 1/28/35; “Homes Added at Bella Vista,” 9/19/48. 
59 “Angelenos Lead in Europe Trek Meet,” Los Angeles Times, 7/10/58; “Development’s Second Unit Opening Stated,” 7/7/56. 
60 Security Finance and Building Co. display ads, Los Angeles Times, 7/11/37 and 2/1/33. 



United States Department of the Interior  
National Park Service / National Register of Historic Places Registration Form  
NPS Form 10-900     OMB No. 1024-0018      
 
Wilshire Vista West Historic District  Los Angeles, California 
Name of Property                   County and State 
 

Section 8 page 63 

his work. Though he began his building career in 1923, he found the most success in large scale 
development with partner Louis L. Kelton in the later 1940s through the 50s. The National 
Association of Home Builders twice awarded the Bollenbacher-Kelton team with awards to 
recognize their achievement in neighborhood development in 1954 and 1955. Originally named 
Allied Contractors Inc, they changed their collective name to Bollenbacher-Kelton. The pair 
worked across Southern California from San Diego to Los Angeles, building their “Allied 
Gardens” in Van Nuys, Compton, Lynwood and, most notably, San Diego. They built other large 
developments in many neighborhoods in and around Los Angeles including La Puente, Whittier, 
El Monte, and Compton. Many specifically were marketed toward veterans returning from 
World War II, under the FHA Title II and GI terms.61 
 
Stanley Shave 
Stanley Shave, owner of Stanley Shave Construction Company, built three residences in the 
district (1107-1115 ½ S. Ogden Dr.#59, 1041-1047 ½ S. Genesee #3, and 1101-1103 S. Orange 
Grove Ave. #73) Shave was a prolific builder of both industrial and residential apartment houses 
in Los Angeles in the 1920s and 30s.  Beginning his career in Southern California in 1922, he 
went on to establish the Building Contractors’ Association of Southern California in 1931. As 
president of this building association, he put out many reports documenting the state of 
contractor affairs in Southern California. In particular, these reports show the abundant growth in 
Los Angeles in the 1930s and share the economic importance of high employment rates and 
issued permits. The Building Contractors’ Association became a nationwide organization Shave 
moved to the San Fernando Valley in 1941, where he was able to continue his 35 year building 
career until his death in 1948.62 
 
 
Additional architects/builders 
(Continued in alphabetical order after Section 8 page 44 lists three most important) 
 
Beverly Construction Co. (Builder) 
Black, Milton J. (Architect) 
Bollenbacher, Walter (Builder) 
Bowles, Thomas C. (Builder) 
Builder Place Service (Builder) 
Burgbacher, M. and Sons (Builder) 
Cartwright and Huffman (Builder) 
Charles H. Meyers Construction Co. (Builder) 
Coleman, David C. (Architect) 
Consolidated Building Corp. (Builder) 
Cook, C.W. (Architect) 
Dale, Bert (Builder) 
                         
61“Home Builder at Milestone,” Los Angeles Times 12/12/48; “New Unit of Whittier District Tract Opens,” 2/4/51; “El Monte 
District Tract Homes Will Be Viewed,” 4/15/51; “NAHB Honors L.A. Builders,” 2/6/55; “Availability of 15 Homes Told for 
Puente Home Project,” 6/5/55; “Labor-Saving Tools and Equipment at Work,” American Builder, 5/1/49. 
62“Good Building Drive Pushed,” Los Angeles Times, 10/11/36; “Year Given Good Start,” 2/2/36; “Many Contractors Here,” 
11/5/33; “Funeral Thursday for Builder Stanley Shave” The Valley Times 1/6/48. 
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Frederick, B.O. (Builder) 
Fredericks, O.A. (Builder) 
Globe Construction Co. (Builder) 
Hartin, Eugene (Builder) 
Hawes, Arthur (Architect) 
Hiantis, William (Builder) 
Hitchcock, Frank (Builder) 
Hudson, John L. (Builder) 
Jarell, Thomas (Architect) 
Kalish, Oscar for the Mutual Construction Co. (Builder) 
Katzman (Architect) 
Koolish, F.H. (Builder) 
Kyson, Charles (Architect) 
Ley Brothers (Builder) 
Loring, R.S. (Architect) 
McClelland, Thomas K (Builder) 
Markowitz, A. (Architect) 
Mitchell, B.S. (Builder) 
Mohawk Builders Inc. (Builder) 
Molen, Herman (Builder) 
Nomland, Kemper (Architect) 
Pallisgaard, Niels (Builder) 
Pape, Paul C. (Architect) 
Pennell, W.C. (Architect) 
Rano Construction Co. (Builder) 
Rees, J.J. (Builder) 
Reliable Home Builders (Builder) 
Rice, Homer (Architect) 
Richardson, Horace (Builder) 
Roscoe, A.S. (Architect and Builder) 
Security Finance and Building Co. (Builder) 
Sedgley, Arlos R. (Architect) 
Smale, C.J. (Architect) 
Spink, C.R. (Architect) 
Stanley Shave Construction Co. (Builder) 
Surety Building and Finance Co. (Builder) 
Vanderhoven, E. (Architect) 
Viner, Mark (Architect) 
Zick, Walters (Architect) 
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___________________________________________________________________________ 
Previous documentation on file (NPS):  
____ preliminary determination of individual listing (36 CFR 67) has been requested 
____ previously listed in the National Register 
____ previously determined eligible by the National Register 
____ designated a National Historic Landmark  
____ recorded by Historic American Buildings Survey  #____________ 
____ recorded by Historic American Engineering Record # __________ 
____ recorded by Historic American Landscape Survey # ___________ 
 
Primary location of additional data:  
____ State Historic Preservation Office 
____ Other State agency 
____ Federal agency 
__X__ Local government 
__X__ University 
_  X__ Other 
     Name of repository: City of Los Angeles Office of Historic Resources; Los Angeles 
Public Library; University of California, Los Angeles; Los Angeles County Office of the 
Assessor______________________________ 
 
Historic Resources Survey Number (if assigned): ________________ 

______________________________________________________________________________ 
10. Geographical Data 
 
Acreage of Property ___27 acres____________ 
 
Latitude/Longitude Coordinates 

  Datum if other than WGS84: N/A 
(enter coordinates to 6 decimal places) 
1. Latitude: 34.057527  Longitude: -118.363573 
2. Latitude: 34.053354  Longitude: -118.365397 
3. Latitude: 34.052843  Longitude: -118.364399 
4. Latitude: 34.055101  Longitude: -118.362930 
5. Latitude: 34.054203  Longitude: -118.360215 
6. Latitude: 34.055865  Longitude: -118.360462 
7. Latitude: 34.057127  Longitude: -118.361867 

 
 
   Verbal Boundary Description (Describe the boundaries of the property.) 

 
The Wilshire Vista West Historic District has an irregular boundary. The western boundary is 
the alley behind (west of) S. Orange Grove Avenue. The northern boundary is W. San 
Vicente Boulevard and the alley behind (south of) San Vicente. The eastern boundary 
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follows (from north to south) rear parcel lines of Genesee-fronting properties; rear parcel 
lines of Spaulding-fronting properties; S. Ogden Drive, and rear parcel lines of Ogden-
fronting properties. The southern boundary follows (from west to east) Packard Street, parcel 
lines on S. Ogden Drive, and W. Whitworth Drive. 
 
Boundary Justification (Explain why the boundaries were selected.) 
 
The Wilshire Vista West Historic District includes properties within two contiguous tracts 
that were subdivided in 1921 (Tract 4362, south of Whitworth Drive) and 1930 (Tract 9721, 
north of Whitworth). The 1930 tract saw exclusively multi-family development, while the 
1921 tract saw a mix of single-family and multi-family. The boundaries for the district were 
selected to encompass the intact portions that had been historically developed as multi-family 
residential areas; the adjacent single-family residential areas to the east and south exhibit a 
different historical development pattern as well as overall lower physical integrity due to 
demolitions and new construction. 

______________________________________________________________________________ 
11. Form Prepared By 
 
name/title: _Katie Horak, Principal; Mary Ringhoff, Associate (primary contact); 

and Marisa Spinella, Intern__________________________ 
organization: _Architectural Resources Group_____________________________________ 
street & number: __360 E. 2nd St., Suite 225______________________________________ 
city or town: _Los Angeles __________ state: __CA______ zip code:__90012_________ 
e-mail__k.horak@arg-la.com; m.ringhoff@arg-la.com____________________________ 
telephone:__(626) 583-1401_______________________ 
date:__December 2019___________________________ 

___________________________________________________________________________ 
Additional Documentation 
 
Submit the following items with the completed form: 

 
• Maps:  A USGS map or equivalent (7.5 or 15 minute series) indicating the property's 

location. 
•  Sketch map for historic districts and properties having large acreage or numerous 

resources. Key all photographs to this map. 
• Additional items: (Check with the SHPO, TPO, or FPO for any additional items.) 
 

mailto:k.horak@arg-la.com
mailto:m.ringhoff@arg-la.com
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Photographs 
Submit clear and descriptive photographs. The size of each image must be 1600x1200 pixels 
(minimum), 3000x2000 preferred, at 300 ppi (pixels per inch) or larger. Key all photographs 
to the sketch map. Each photograph must be numbered and that number must correspond to 
the photograph number on the photo log. For simplicity, the name of the photographer, photo 
date, etc. may be listed once on the photograph log and doesn’t need to be labeled on every 
photograph. 
 
Photo Log 
Name of Property: Wilshire Vista West Historic District 
City or Vicinity: Los Angeles 
County: Los Angeles 
State: California 
Photographer: Marisa Spinella, Architectural Resources Group 
Date Photographed: October 8 and 10, 2019 
 
Description of Photograph(s) and number, include description of view indicating direction of 
camera: 
 
1 of 19 S. Orange Grove Avenue, streetscape east side, facing southeast 
 
2 of 19 S. Orange Grove Avenue, streetscape east side, facing southeast 
 
3 of 19 S. Orange Grove Avenue, streetscape west side, facing northwest 
 
4 of 19 S. Ogden Drive, streetscape west side showing setbacks, facing southwest 
 
5 of 19 S. Ogden Drive, streetscape east side, facing northeast 
 
6 of 19 1056-1060 S. Genesee Avenue, Minimal Traditional fiveplex, view southeast 
 
7 of 19 1064-1066 S. Genesee Avenue, Monterey Revival duplex, view east 
 
8 of 19 1069-1071 S. Genesee Avenue, Spanish Colonial Revival duplex, view west 
 
9 of 19 1083-1085 S. Genesee Avenue, Spanish Colonial Revival duplex, view west 
 
10 of 19 1086-1088 S. Genesee Avenue, Spanish Colonial Revival duplex, view southeast 
 
11 of 19 1067-1069 S. Ogden Drive, Spanish Colonial Revival duplex, view west 
 
12 of 19 1044-1046 ½ S. Orange Grove Avenue, French Renaissance Revival fourplex, 

view southeast 
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13 of 19 1064-1068 S. Orange Grove Ave, Minimal Traditional courtyard apartment, view 
southeast 

 
14 of 19 1075-1079 S. Orange Grove Avenue, Chateauesque sixplex, view west 
 
15 of 19 5900 W. Whitworth Drive, Tudor Revival fourplex, view west 
 
16 of 19 1081-1097 S. Orange Grove Ave, Spanish Colonial Revival courtyard 

apartment, view northwest 
 
17 of 19 1101-1103 S. Orange Grove Ave, Spanish Colonial Revival courtyard 

apartment, view southwest 
 
18 of 19 1222 S. Orange Grove Avenue, noncontributing fourplex, view southeast 
 
19 of 19 1076 S. Orange Grove Avenue, noncontributing condominium building, view 

southeast 
 
 
 
 
Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic 
Places to nominate properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. 
Response to this request is required to obtain a benefit in accordance with the National Historic Preservation Act, as amended 
(16 U.S.C.460 et seq.). 
Estimated Burden Statement: Public reporting burden for this form is estimated to average 100 hours per response including 
time for reviewing instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments 
regarding this burden estimate or any aspect of this form to the Office of Planning and Performance Management. U.S. Dept. 
of the Interior, 1849 C. Street, NW, Washington, DC. 
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Location Map 
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Sketch Map 
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Photo Key 
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Figure 1. Wilshire Vista West area (outlined in dashed red) in 1931, prior to most construction 
north of Whitworth Drive, view east. The Benjamin and Gladys Thomas Air Photo Archives 
(Spence Collection), UCLA.  
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Figure 2. Wilshire Vista West area (northern portion, outlined in dashed red) in 1939, showing 
1930s construction, view east. The Benjamin and Gladys Thomas Air Photo Archives (Spence 
Collection), UCLA.  
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Figure 3. Wilshire Vista West area (outlined in dashed red) in 1946 showing near-total buildout, 
view northwest. The Benjamin and Gladys Thomas Air Photo Archives (Spence Collection), 
UCLA.  
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Photo 1 

 
 
Photo 2 

 



United States Department of the Interior  
National Park Service / National Register of Historic Places Registration Form  
NPS Form 10-900     OMB No. 1024-0018      
 
Wilshire Vista West Historic District  Los Angeles, California 
Name of Property                   County and State 
 

Sections 9-end page 78 

Photo 3 

 
 
Photo 4 
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Photo 5 

 
 
Photo 6 
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Photo 7 

 
 
Photo 8 
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Photo 9 

 
 
Photo 10 
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Photo 11 

 
 
Photo 12 
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Photo 13 

 
 
Photo 14 

  



United States Department of the Interior  
National Park Service / National Register of Historic Places Registration Form  
NPS Form 10-900     OMB No. 1024-0018      
 
Wilshire Vista West Historic District  Los Angeles, California 
Name of Property                   County and State 
 

Sections 9-end page 84 

Photo 15 

 
 
Photo 16 
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Photo 17 

 
 
Photo 18 
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Photo 19 

 
 
 
 



More Song <more.song@lacity.org>

Proposed Five-Story Specialty Surgical Hospital at 6000 West San Vicente Boulevard (“6000
S.V.”)  
3 messages

Andrew Yex <andrewyex@gmail.com> Wed, May 5, 2021 at 2:50 PM
To: more.song@lacity.org

May 5, 2021

Dear City of Los Angeles Planning Commission Members:

My name is Andrew Yex and I have been a resident of a rental Town Home at 1018 S. Orange Grove Ave, Los Angeles since
2010. 

We have only recently learned about the 6000 San Vicente (S.V.) project and are just beginning to understand the significant
environmental effects that this project will have on our lives.

My Wife and I live 30 feet from the proposed boundary of 6000 S.V., which shares an alleyway with my apartment building and
garage, which I use daily.

The main entry door to our home, along with our back patio, 3 kitchen windows, bedroom, hall, and bathroom windows are within
30 feet of the proposed demolition and construction.

We do not understand why the Los Angeles City Planning Department has determined that there are no significant environment
effects of this 6000 S.V. project. We want to understand the reasons behind this determination because it is obvious that significant
environmental effects will happen.

My family and I do not have money to pay for comprehensive environmental reviews. However, it is critical and necessary that the
Planning Commission Members understand what the potential environmental effects of the proposed 6000 S.V. project will be for
my household, and for the close-knit community and this complex which is home to 17 families, most with children and at least
one has Asthma. 

My family and I urge the Planning Commission Members to continue this process so that a more comprehensive review of the
significant environmental effects of this project can be conducted. This review is so critical to identify ways that environmental
damage to us could be avoided or significantly reduced; AND to prevent significant, avoidable damage to the environment by
requiring changes in the proposed project through the use of feasible alternatives or mitigation measures.

Environmental Effects During Construction

I am very concerned about the significant environmental effects of the construction of 6000 S.V.

During the proposed three year plus of construction, I fear the increased level of air pollution caused by the dust from demolition
and the piles of debris on the construction site will harm my health. We grow food, that we eat daily in the yard of our townhouse.
 The level of noise from the construction site will make it impossible for my husband and I to work at home, especially during the
COVID-19 crisis. There will be a high risk of structural damage to my home which is a hundred year old wooden structure, because
of extensive demolition and drilling during construction.

Heavy construction trucks and equipment will block access in and out of my garage because my garage faces the alleyway. Further,
heavy construction trucks and equipment will block my access to South Orange Avenue and Ogden Avenue, essentially leaving me
trapped. Construction vehicles and workers will park in our streets, which does not have restrictive parking regulations, so I will not
be able to park anywhere close to my home.  

Environmental Effects During The Operation of 6000 S.V.

Once 6000 S.V. is completed, I am very concerned about the increase in the level of noise and traffic in the alleyway, as it will
become a highly trafficked street with 6000 S.V. traffic. The activities in the alleyway will be so disruptive that my family and I will
not be able to work and/or attend school at home. Our cars will be trapped in our garage, and I will not be able to find street parking

https://www.google.com/maps/search/1018+S.+Orange+Grove+Ave,+Los+Angeles?entry=gmail&source=g
https://www.google.com/maps/search/6000+San+Vicente?entry=gmail&source=g


because 6000 S.V. employees, patients, and visitors will park in our streets. We are not isolated in our concerns.  18 Families use the
garages that are fed by the alley on this block alone.  

Because we are so close to 6000 S.V., my family and I will hear the constant hum of a transformer located as close as 30 feet away.
When we look out all of our north and west facing windows, we will see a 5- story wall only 30 feet away, blocking light coming
into our home.

Because 6000 S.V. is a medical facility, I want to be assured that the hazardous waste will be properly contained and disposed of.

How Could the Environmental Effects of 6000 S.V. Be Mitigated

For the construction phase, the proposed 6000 S.V. project should include a detailed plan and schedule as to when and where the
construction vehicles and equipment will move through the construction site, the alley between Ogden & Orange Grove Ave,
Ogden Drive and South Orange Grove Avenue, and where the construction workers will park. Further, the proposed 6000 S.V.
project should include a study of the noise and air pollution that will be anticipated from the construction phase, and identify how
these issues could be mitigated for the surrounding community. Also the proposed 6000 S.V. project should include a study of the
vibrations and other related geological and infrastructure disturbances that will be anticipated from the construction phase, and
identify how these issues could be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project should include
a study of the traffic congestion and parking impact of the construction project, and identify how these issues could be mitigated for
the surrounding community.

For the operation of 6000 S.V., the proposed 6000 S.V. project should include a detailed study on how traffic will be impacted at
Ogden Drive and South Orange Grove Avenue, and where the 6000 S.V.’s employees and medical facility patients and visitors will
park. After this study is completed, a plan for mitigation measure for traffic congestion and parking should be provided. Further, the
proposed 6000 S.V. project should include a study of the noise and air pollution that will be anticipated from the operation of 6000
S.V., and identify how these issues could be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project
should include a study of the hazardous waste that will be anticipated from the operation of 6000 S.V., and identify how these issues
could be mitigated, including a plan for hazardous waste disposal, for the surrounding community.

Other Negative Effects Caused by the Construction and Operation of 6000 S.V.

Because of the environmental effects of 6000 S.V. discussed above, I fear that my family and I will be forced to move out our
home. Our close-knit community at 1008 South Orange Grove Boulevard/1033 South Ogden Drive, where my family have
friends will be broken up. My family and I will have to move far away from our friends and family because we will not be able to
find affordable housing in a safe neighborhood in Los Angeles.

We hope that the City of Los Angeles Planning Commission Members will continue this process so that a more comprehensive
review of the significant environmental effects of this project can be conducted, and we can get the mitigation measures that are so
needed.

Thank you for your assistance in this matter.

Andrew Yex 
818-268-8436 (cell)

More Song <more.song@lacity.org> Wed, May 5, 2021 at 2:54 PM
To: Andrew Yex <andrewyex@gmail.com>

Hello,

Thank you very much for reaching out. Your comments are received and will be included for consideration by the City Planning
Commission.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org

https://www.google.com/maps/search/South+Orange+Grove+Boulevard%2F1033+South+Ogden+Drive?entry=gmail&source=g
https://planning4la.org/


T: (213) 978-1319

               

On Wed, May 5, 2021 at 2:50 PM Andrew Yex <andrewyex@gmail.com> wrote: 

May 5, 2021

Dear City of Los Angeles Planning Commission Members:

My name is Andrew Yex and I have been a resident of a rental Town Home at 1018 S. Orange Grove Ave, Los Angeles since
2010. 

We have only recently learned about the 6000 San Vicente (S.V.) project and are just beginning to understand the significant
environmental effects that this project will have on our lives.

My Wife and I live 30 feet from the proposed boundary of 6000 S.V., which shares an alleyway with my apartment building and
garage, which I use daily.

The main entry door to our home, along with our back patio, 3 kitchen windows, bedroom, hall, and bathroom windows
are within 30 feet of the proposed demolition and construction.

We do not understand why the Los Angeles City Planning Department has determined that there are no significant environment
effects of this 6000 S.V. project. We want to understand the reasons behind this determination because it is obvious that
significant environmental effects will happen.

My family and I do not have money to pay for comprehensive environmental reviews. However, it is critical and necessary that
the Planning Commission Members understand what the potential environmental effects of the proposed 6000 S.V. project will be
for my household, and for the close-knit community and this complex which is home to 17 families, most with children and at
least one has Asthma. 

My family and I urge the Planning Commission Members to continue this process so that a more comprehensive review of the
significant environmental effects of this project can be conducted. This review is so critical to identify ways that environmental
damage to us could be avoided or significantly reduced; AND to prevent significant, avoidable damage to the environment by
requiring changes in the proposed project through the use of feasible alternatives or mitigation measures.

Environmental Effects During Construction

I am very concerned about the significant environmental effects of the construction of 6000 S.V.

During the proposed three year plus of construction, I fear the increased level of air pollution caused by the dust from demolition
and the piles of debris on the construction site will harm my health. We grow food, that we eat daily in the yard of our
townhouse.  The level of noise from the construction site will make it impossible for my husband and I to work at home,
especially during the COVID-19 crisis. There will be a high risk of structural damage to my home which is a hundred year old
wooden structure, because of extensive demolition and drilling during construction.

Heavy construction trucks and equipment will block access in and out of my garage because my garage faces the alleyway.
Further, heavy construction trucks and equipment will block my access to South Orange Avenue and Ogden Avenue, essentially
leaving me trapped. Construction vehicles and workers will park in our streets, which does not have restrictive parking
regulations, so I will not be able to park anywhere close to my home.  

Environmental Effects During The Operation of 6000 S.V.

Once 6000 S.V. is completed, I am very concerned about the increase in the level of noise and traffic in the alleyway, as it will
become a highly trafficked street with 6000 S.V. traffic. The activities in the alleyway will be so disruptive that my family and I
will not be able to work and/or attend school at home. Our cars will be trapped in our garage, and I will not be able to find street
parking because 6000 S.V. employees, patients, and visitors will park in our streets. We are not isolated in our concerns.  18
Families use the garages that are fed by the alley on this block alone.  

https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
mailto:andrewyex@gmail.com


Because we are so close to 6000 S.V., my family and I will hear the constant hum of a transformer located as close as 30 feet
away. When we look out all of our north and west facing windows, we will see a 5- story wall only 30 feet away, blocking light
coming into our home.

Because 6000 S.V. is a medical facility, I want to be assured that the hazardous waste will be properly contained and disposed of.

How Could the Environmental Effects of 6000 S.V. Be Mitigated

For the construction phase, the proposed 6000 S.V. project should include a detailed plan and schedule as to when and where the
construction vehicles and equipment will move through the construction site, the alley between Ogden & Orange Grove Ave,
Ogden Drive and South Orange Grove Avenue, and where the construction workers will park. Further, the proposed 6000 S.V.
project should include a study of the noise and air pollution that will be anticipated from the construction phase, and identify how
these issues could be mitigated for the surrounding community. Also the proposed 6000 S.V. project should include a study of the
vibrations and other related geological and infrastructure disturbances that will be anticipated from the construction phase, and
identify how these issues could be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project should
include a study of the traffic congestion and parking impact of the construction project, and identify how these issues could be
mitigated for the surrounding community.

For the operation of 6000 S.V., the proposed 6000 S.V. project should include a detailed study on how traffic will be impacted at
Ogden Drive and South Orange Grove Avenue, and where the 6000 S.V.’s employees and medical facility patients and visitors
will park. After this study is completed, a plan for mitigation measure for traffic congestion and parking should be provided.
Further, the proposed 6000 S.V. project should include a study of the noise and air pollution that will be anticipated from the
operation of 6000 S.V., and identify how these issues could be mitigated for the surrounding community. Lastly, the proposed
6000 S.V. project should include a study of the hazardous waste that will be anticipated from the operation of 6000 S.V., and
identify how these issues could be mitigated, including a plan for hazardous waste disposal, for the surrounding community.

Other Negative Effects Caused by the Construction and Operation of 6000 S.V.

Because of the environmental effects of 6000 S.V. discussed above, I fear that my family and I will be forced to move out our
home. Our close-knit community at 1008 South Orange Grove Boulevard/1033 South Ogden Drive, where my family have
friends will be broken up. My family and I will have to move far away from our friends and family because we will not be able to
find affordable housing in a safe neighborhood in Los Angeles.

We hope that the City of Los Angeles Planning Commission Members will continue this process so that a more comprehensive
review of the significant environmental effects of this project can be conducted, and we can get the mitigation measures that are
so needed.
 
Thank you for your assistance in this matter.
 
Andrew Yex 
818-268-8436 (cell)

Andrew Yex <andrewyex@gmail.com> Wed, May 5, 2021 at 3:30 PM
To: More Song <more.song@lacity.org>

Mr. Song

I appreciate your quick response.   That letter was primarily focused on environmental impacts and intended to solicit further studies or
information but there are additional specific concerns that we have that are more potentially impactful to the area residents. 

If you would be kind enough to review, here are a few examples.   The text of the email extends between and beyond the illustrations.

In presenting the project to the community, there have been changes in the presentation.   Originally, we were shown this.



In recent public showings, they have eliminated the incorporation of the garages that 17 families use daily.

I have done my best to merge them for a more complete picture 



I park a small Scion in one of those garages every day,  It takes me a 4 point turn, beginning with my mirror just inches from the wall of
the current building just to get in.   Note the “Loading Zone” in the middle left along the ally, in the illustration.  There is no way that a
truck can maneuver that space.  It’s not feasible.   While it seems contained, it would appear that the trucks would be blocking the alley
and off loaded into a loading area.   This hasn’t been remotely specified in discussion and this is after three years of construction
where we, as residents, have been told publicly that they would ‘only’ be blocking the alley a few hours at a time.   What hasn’t been
discussed is if that is per vehicle (we all know the legal game of lining up cement trucks and moving them every few hours as they
unload) at 2 hour sitting or total for the day.    

In their lovely twilight set arial rendering 

They appear to have left out the scale and proximity to what is actually there.

Forgive my layperson’s photoshop skills…. I can make it more accurate but this is pretty close.   



The arrow points to the primary entrance and exit for the 17 families with children which will now be in the blind corner of the building's
primary egress which while understated by the finite number of on site parking spots, will also be the main exit for the team of valet
drivers rushing cars to and from the large lot.   

This still does not give an indication of scale and context.    The primary communication hub for cable and internet is in the center of
this alley.  The primary hub for all of AT&T is on orange grove at the west end of their property.  There has been no discussion of what,
if any considerations will be made for when there is inevitably communication interruptions as the lines will obviously be effected.   

I would implore you to come over and take a look at what we are talking about.   The scale and context of the presented materials are
at best disingenuous and at worst, purposefully misleading.   

I understand that to meet with people on-site would lead to a session of pointless complaints that you would not be in a position to
address but I’ve heard that you are one of our advocates and it would be great to have someone who has a grasp of the spacial issues
beyond looking at the materials that have been presented with bias.    I believe you have talked to Charles Raggio from the complex.
 Without announcing, we could simply walk the area with you, if you have time, and point out the specific areas of concern so as our
advocate, you would have a greater sense of how WE should present our concerns.  

Best

Andrew Yex
818-268-8436

   



On May 5, 2021, at 2:54 PM, More Song <more.song@lacity.org> wrote:

Hello,

Thank you very much for reaching out. Your comments are received and will be included for consideration by the City
Planning Commission.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

On Wed, May 5, 2021 at 2:50 PM Andrew Yex <andrewyex@gmail.com> wrote: 

May 5, 2021

Dear City of Los Angeles Planning Commission Members:

My name is Andrew Yex and I have been a resident of a rental Town Home at 1018 S. Orange Grove Ave, Los
Angeles since 2010. 

We have only recently learned about the 6000 San Vicente (S.V.) project and are just beginning to understand the
significant environmental effects that this project will have on our lives.

My Wife and I live 30 feet from the proposed boundary of 6000 S.V., which shares an alleyway with my apartment
building and garage, which I use daily.

The main entry door to our home, along with our back patio, 3 kitchen windows, bedroom, hall, and bathroom
windows are within 30 feet of the proposed demolition and construction.

We do not understand why the Los Angeles City Planning Department has determined that there are no significant
environment effects of this 6000 S.V. project. We want to understand the reasons behind this determination because
it is obvious that significant environmental effects will happen.

My family and I do not have money to pay for comprehensive environmental reviews. However, it is critical and
necessary that the Planning Commission Members understand what the potential environmental effects of the
proposed 6000 S.V. project will be for my household, and for the close-knit community and this complex which is
home to 17 families, most with children and at least one has Asthma. 

My family and I urge the Planning Commission Members to continue this process so that a more comprehensive
review of the significant environmental effects of this project can be conducted. This review is so critical to identify
ways that environmental damage to us could be avoided or significantly reduced; AND to prevent significant,
avoidable damage to the environment by requiring changes in the proposed project through the use of feasible
alternatives or mitigation measures.

Environmental Effects During Construction

I am very concerned about the significant environmental effects of the construction of 6000 S.V.

During the proposed three year plus of construction, I fear the increased level of air pollution caused by the dust
from demolition and the piles of debris on the construction site will harm my health. We grow food, that we eat
daily in the yard of our townhouse.  The level of noise from the construction site will make it impossible for my
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husband and I to work at home, especially during the COVID-19 crisis. There will be a high risk of structural
damage to my home which is a hundred year old wooden structure, because of extensive demolition and drilling
during construction.

Heavy construction trucks and equipment will block access in and out of my garage because my garage faces the
alleyway. Further, heavy construction trucks and equipment will block my access to South Orange Avenue and
Ogden Avenue, essentially leaving me trapped. Construction vehicles and workers will park in our streets, which
does not have restrictive parking regulations, so I will not be able to park anywhere close to my home.  

Environmental Effects During The Operation of 6000 S.V.

Once 6000 S.V. is completed, I am very concerned about the increase in the level of noise and traffic in the
alleyway, as it will become a highly trafficked street with 6000 S.V. traffic. The activities in the alleyway will be so
disruptive that my family and I will not be able to work and/or attend school at home. Our cars will be trapped in
our garage, and I will not be able to find street parking because 6000 S.V. employees, patients, and visitors will park
in our streets. We are not isolated in our concerns.  18 Families use the garages that are fed by the alley on this
block alone.  

Because we are so close to 6000 S.V., my family and I will hear the constant hum of a transformer located as close
as 30 feet away. When we look out all of our north and west facing windows, we will see a 5- story wall only 30
feet away, blocking light coming into our home.

Because 6000 S.V. is a medical facility, I want to be assured that the hazardous waste will be properly contained and
disposed of.

How Could the Environmental Effects of 6000 S.V. Be Mitigated

For the construction phase, the proposed 6000 S.V. project should include a detailed plan and schedule as to when
and where the construction vehicles and equipment will move through the construction site, the alley between
Ogden & Orange Grove Ave, Ogden Drive and South Orange Grove Avenue, and where the construction workers
will park. Further, the proposed 6000 S.V. project should include a study of the noise and air pollution that will be
anticipated from the construction phase, and identify how these issues could be mitigated for the surrounding
community. Also the proposed 6000 S.V. project should include a study of the vibrations and other related
geological and infrastructure disturbances that will be anticipated from the construction phase, and identify how
these issues could be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project should
include a study of the traffic congestion and parking impact of the construction project, and identify how these
issues could be mitigated for the surrounding community.

For the operation of 6000 S.V., the proposed 6000 S.V. project should include a detailed study on how traffic will be
impacted at Ogden Drive and South Orange Grove Avenue, and where the 6000 S.V.’s employees and medical
facility patients and visitors will park. After this study is completed, a plan for mitigation measure for traffic
congestion and parking should be provided. Further, the proposed 6000 S.V. project should include a study of the
noise and air pollution that will be anticipated from the operation of 6000 S.V., and identify how these issues could
be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project should include a study of the
hazardous waste that will be anticipated from the operation of 6000 S.V., and identify how these issues could be
mitigated, including a plan for hazardous waste disposal, for the surrounding community.

Other Negative Effects Caused by the Construction and Operation of 6000 S.V.

Because of the environmental effects of 6000 S.V. discussed above, I fear that my family and I will be forced to
move out our home. Our close-knit community at 1008 South Orange Grove Boulevard/1033 South Ogden
Drive, where my family have friends will be broken up. My family and I will have to move far away from our
friends and family because we will not be able to find affordable housing in a safe neighborhood in Los Angeles.

We hope that the City of Los Angeles Planning Commission Members will continue this process so that a more
comprehensive review of the significant environmental effects of this project can be conducted, and we can get the
mitigation measures that are so needed.
 
Thank you for your assistance in this matter.
 
Andrew Yex 
818-268-8436 (cell)
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More Song <more.song@lacity.org>

6000 San Vicente Blvd - Medical Center/Spine Center Demolition & Expansion 
1 message

Charles Raggio <charlesraggio@gmail.com> Wed, May 5, 2021 at 11:10 AM
To: More Song <more.song@lacity.org>

Mr. Song,  

The more layers that are pealed back here, the more concerning that this project and the lack of oversight of it's potential impacts is
becoming.

Please find the attached letter. Pasted here for your convenience.

Dear Mr. Song,  
City of Los Angeles Planning Commission Member 

My name is Charles Raggio and I have been a resident of a rental apartment at 1014 S. Orange Grove Ave, Los Angeles since 1999. I
live here with my wife and two sons ages 14 and 7.  

On about April 6, 2021, my family and I learned about the 6000 S.V. project and are only beginning to understand the significant
environmental effects that this project will have on our lives.  

My family and I live 36 feet from the proposed boundary of 6000 S.V., which shares an alleyway with my apartment building.  

The main entry door to our home, along with our back patio, 3 kitchen windows, bedroom, hall, and bathroom windows are within 36
feet of the proposed demolition and construction.  

We do not understand why the Los Angeles City Planning Department has determined that there are no significant environment effects
of this 6000 S.V. project. We want to understand the reasons behind this determination because it is obvious that significant
environmental effects will happen. 

My family and I do not have money to pay for comprehensive environmental reviews. However, it is critical and necessary that the
Planning Commission Members understand what the potential environmental effects of the proposed 6000 S.V. project will be for my
household, and for the close-knit community where I have lived for 22 years. 

My family and I urge the Planning Commission Members to continue this process so that a more comprehensive review of the
significant environmental effects of this project can be conducted. This review is so critical to identify ways that environmental damage
to us could be avoided or significantly reduced; AND to prevent significant, avoidable damage to the environment by requiring changes
in the proposed project through the use of feasible alternatives or mitigation measures. 

Environmental Effects During Construction 

I am very concerned about the significant environmental effects of the construction of 6000 S.V. 

During the proposed three year plus of construction, I fear the increased level of air pollution caused by the dust from demolition and
the piles of debris on the construction site will harm my children’s health as both of them have asthma. The level of noise from the
construction site will make it impossible for my husband and I to work at home, and for my children to attend online classes, especially
during the COVID-19 crisis. Because of the air pollution and noise, my children will not be able to play outside in our courtyard as they
do now. There will be a high risk of structural damage to my home because of extensive demolition and drilling during construction. 

Heavy construction trucks and equipment will block access in and out of my garage because my garage faces the alleyway. Further,
heavy construction trucks and equipment will block my access to South Orange Avenue and Ogden Avenue, essentially leaving me
trapped. Construction vehicles and workers will park in our streets, which does not have restrictive parking regulations, so I will not be
able to park anywhere close to my home.  

Environmental Effects During The Operation of 6000 S.V. 

Once 6000 S.V. is completed, I am very concerned about the increase in the level of noise and traffic in the alleyway, as it will become
a highly trafficked street with 6000 S.V. traffic. The activities in the alleyway will be so disruptive that my family and I will not be able to
work and/or attend school at home. Our cars will be trapped in our garage, and I will not be able to find street parking because 6000
S.V. employees, patients, and visitors will park in our streets.  

https://www.google.com/maps/search/1014+S.+Orange+Grove+Ave,+Los+Angeles?entry=gmail&source=g


Because we are so close to 6000 S.V., my family and I will hear the constant hum of a transformer located as close as 36 feet away.
When we look out all of our north and west facing windows,  we will see a 5-story wall only 36 feet away, blocking light coming into our
home. 

Because 6000 S.V. is a medical facility, I want to be assured that the hazardous waste will be properly contained and disposed of. 

How Could the Environmental Effects of 6000 S.V. Be Mitigated 

For the construction phase, the proposed 6000 S.V. project should include a detailed plan and schedule as to when and where the
construction vehicles and equipment will move through the construction site and Ogden Drive and South Orange Grove Avenue, and
where the construction workers will park. Further, the proposed 6000 S.V. project should include a study of the noise and air pollution
that will be anticipated from the construction phase, and identify how these issues could be mitigated for the surrounding community.
Also the proposed 6000 S.V. project should include a study of the vibrations and other related geological and infrastructure
disturbances that will be anticipated from the construction phase, and identify how these issues could be mitigated for the surrounding
community. Lastly, the proposed 6000 S.V. project should include a study of the traffic congestion and parking impact of the
construction project, and identify how these issues could be mitigated for the surrounding community. 

For the operation of 6000 S.V., the proposed 6000 S.V. project should include a detailed study on how traffic will be impacted at Ogden
Drive and South Orange Grove Avenue, and where the 6000 S.V.’s employees and medical facility patients and visitors will park. After
this study is completed, a plan for mitigation measure for traffic congestion and parking should be provided. Further, the proposed 6000
S.V. project should include a study of the noise and air pollution that will be anticipated from the operation of 6000 S.V., and identify
how these issues could be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project should include a study of
the hazardous waste that will be anticipated from the operation of 6000 S.V., and identify how these issues could be mitigated,
including a plan for hazardous waste disposal, for the surrounding community. 

Other Negative Effects Caused by the Construction and Operation of 6000 S.V. 

Because of the environmental effects of 6000 S.V. discussed above, I fear that my family and I will be forced to move out our home of
22 years. Our close-knit community at 1008 South Orange Grove Boulevard/1033 South Ogden Drive, where my family have friends
and where our children play, will be broken up. My family and I will have to move far away from our friends and family because we will
not be able to find affordable housing in a safe neighborhood in Los Angeles. My children will have to change schools. 

My family and I hope that the City of Los Angeles Planning Commission Members will continue this process so that a more
comprehensive review of the significant environmental effects of this project can be conducted, and we can get the mitigation
measures that are so needed. 

If you have questions, please contact me at 323.842.3423, or at charles.raggio@gmail.com 

Sincerely, 

Charles Raggio 

On Fri, Apr 30, 2021 at 1:56 PM More Song <more.song@lacity.org> wrote: 
Hello,
 
Thank you for reaching out. I am the right person to send comments/complaints to, so your concerns are noted and will be included
for consideration. This project will be heard by the City Planning Commission on Thursday, May 27, and they will consider all
comments received before they recommend approval or denial of the project.
 
Meanwhile, to answer your questions, the existing environmental report is for the entirety/final size and scale of the project. There is
a misconception circulating that the project may expand later - this is entirely incorrect. If the project is approved, it will be
conditioned and limited to what is currently proposed, and so it cannot be expanded later, regardless of what the zoning designation
by itself would otherwise allow - new conditions embedded in the zoning (again, if the project is approved) will limit the project to
what is currently proposed and what was analyzed in the environmental report, which is roughly 48,000 square feet.
 
Hope this helps, please feel free to reach out with any other questions.
 
Best regards, 
 

Mr. More Song

https://www.google.com/maps/search/South+Orange+Grove+Boulevard%2F1033+South+Ogden+Drive?entry=gmail&source=g
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Planning Assistant
Los Angeles City Planning 
200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

 

               

 
 
On Fri, Apr 30, 2021 at 1:39 PM Charles Raggio <charlesraggio@gmail.com> wrote: 

Hello Mr. Song, 
 
I hope you are well.  
 
I have done further research regarding potentially hiring legal counsel to represent my family's health and wellbeing. 
 
In that connection, I have a few questions:  

Has an impact report been completed for the ACTUAL size of the proposed construction and project?

Did the cities approval of the plan consider the final size and impact of the project?

*Please let this note serve as a formal complaint against the size, scope, and impact of the planned demolition and
construction of 6000 San Vicente Blvd.  
 
If there is a process or dept for formal complaints, please advise.  
 
Thank you again and in advance for your help and consideration of my family's health.  
 
Best,  
 
CR> 
 
On Wed, Apr 14, 2021 at 12:37 PM Charles Raggio <charlesraggio@gmail.com> wrote: 

Mr. Song,  
 
Forgive the brief delay in response.  
 
Thank you very much for the detailed and clear reply and definition of responsibilities concerning the troubling idea of the
demolition and construction of DOCS Surgical Hospital.  
 
Thank you for sending the environmental report. It is difficult for me to understand how the demolition of a 4 story building, less
than 36' from my kitchen window will not have health implications for my family.
 
I am going to research our rights as residents a little more and will come back to you with any questions that I think are relevant
to Planning's purview.  
 
Thank you again.  
 
Best,
 
CR> 
 
 
On Wed, Apr 7, 2021 at 4:37 PM More Song <more.song@lacity.org> wrote: 

Hello,
 
Thank you very much for reaching out. In response to your questions:
 
1) The owner of your building has been sent the same notice of the project that you received. However, I unfortunately can't
speak to their legal obligations to you, as I can't weigh in on such legal matters.
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2) The responsibility lies with the proposed project/developer, and not your property owner, to minimize impacts and ensure
no violations. The project will incorporate construction management practices such as using noise muffling equipment and
spraying water to contain noise and dust. I'm attaching the environmental review document for your reference - it provides
greater detail about the project's potential impacts. The PICO NC is not directly involved with the project - they are essentially
an advisory agency.
 
3) It's not clear at this point exactly what street/alley closures will be necessary because temporary street closures for
construction are reviewed and approved by LADOT and the Bureau of Street Services, and not the Planning dept. However,
the project will be required to either not impact your access to your garages/residences, or if there are unavoidable impacts,
they will have to come to an agreement with you and your property owner in terms of temporary relocation or parking.
 
4) I am unaware of any current discussions regarding relocation plans, but again I can't advise you of your legal rights.
 
5) The attached environmental document discusses potential impacts - the general idea is that demolition and construction
will be controlled such that there are no significant impacts on the environment, in accordance with existing regulations and
laws governing such issues. The existing environmental studies indicate that there will not be significant noise or traffic
impacts; however, if there are any violations in the future, they would be reported to the City and we would go from there.
 
6) It is also unclear at this point whether or any utilities or services will be temporarily affected by construction, because those
systems are overseen and regulated by other City depts such as the Dept of Water and Power. The project is required to
comply with any regulations and conditions those agencies impose at that time, but for the purposes of the Planning dept right
now, we are looking big-picture at the proposed land use and capacities of the regional infrastructure.
 
I hope this helps, please feel free to reach out with any additional questions.
 
Best regards, 
 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

 

               

 
 
On Wed, Apr 7, 2021 at 3:33 PM Charles Raggio <charlesraggio@gmail.com> wrote: 

Mr. Song,  
 
I hope you are well.  
 
My name is Charles Raggio and I live at 1014 S Orange Grove Ave and have been in this residence for 22 years. I live here
with my wife, Atousa Ziatabari, and two sons, aged 13 and 6.  
 
I have a number of questions and concerns with respect to the proposed demolition and rebuilding of The Spine Institue at
6000 San Vicente Blvd, which is mere feet from my residence.  
 
Do you know if P.A.C. Properties (owner of our building) aware of the demolition? What is their or the builder's legal
obligation to inform their residents of potential health, environmental, and logistical impact?  
 
Our garage, and the main entry door to our home, along with our back patio, 3 kitchen windows, a bedroom, hall, and
bathroom window are facing toward, and closest to, the proposed demolition and construction. Our unit and windows are
within 36' of the proposed demo and build site. 
 
What measures will be taken by The Spine Institute/P.I.C.O. NC Land Use Committee, and or P.A.C. Properties to protect
my wife and two children's health from dust, debris, airborne toxins, and noise?  
 
We use the garage as our main entrance and exit to our home, and access it and our car up to 6 times a day. Upon seeing
the traffic and parking impact of a disastrous development on the corner of Pico and Orange Grove, how many days of
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permitted street closures are planned, INCLUDING THE ALLEY between Orange Grove and Ogden Ave?  If the alley is to
be closed, will The Spine Institute/PICONCLUC provide parking elsewhere for residents?
 
Is there a relocation plan mandated by any city or state law, and/or are you aware if one has been discussed between The
Spine Institute/PICONCLUC and P.A.C. Properties? 
 
Have environmental impacts been properly studied and are nearby residents are at risk for cancer-causing debris during
construction? How are noise violations of the building’s garbage impactors and generators; cars and construction trucks
going to be controlled?
 
Will basic services like electricity, water, garbage, and recycling removal via the alley be impacted and if so, for how long?
 
Thank you in advance for your help and consideration in protecting the health of my family.  
 
Best,
 
CR>
 
--  
Charles Raggio
323.842.3423
LinkedIn 

Raggio_SignificantEffectsLetter.pdf 
60K
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More Song <more.song@lacity.org>

6000 San Vicente Blvd - Medical Center/Spine Center Demolition & Expansion - Sheppard
Mullin Plan
5 messages

Charles Raggio <charlesraggio@gmail.com> Wed, Apr 7, 2021 at 3:32 PM
To: more.song@lacity.org

Mr. Song,  

I hope you are well.  

My name is Charles Raggio and I live at 1014 S Orange Grove Ave and have been in this residence for 22 years. I live here with my
wife, Atousa Ziatabari, and two sons, aged 13 and 6.  

I have a number of questions and concerns with respect to the proposed demolition and rebuilding of The Spine Institue at 6000 San
Vicente Blvd, which is mere feet from my residence.  

Do you know if P.A.C. Properties (owner of our building) aware of the demolition? What is their or the builder's legal obligation to inform
their residents of potential health, environmental, and logistical impact?  

Our garage, and the main entry door to our home, along with our back patio, 3 kitchen windows, a bedroom, hall, and bathroom
window are facing toward, and closest to, the proposed demolition and construction. Our unit and windows are within 36' of the
proposed demo and build site. 

What measures will be taken by The Spine Institute/P.I.C.O. NC Land Use Committee, and or P.A.C. Properties to protect my wife and
two children's health from dust, debris, airborne toxins, and noise?  

We use the garage as our main entrance and exit to our home, and access it and our car up to 6 times a day. Upon seeing the traffic
and parking impact of a disastrous development on the corner of Pico and Orange Grove, how many days of permitted street closures
are planned, INCLUDING THE ALLEY between Orange Grove and Ogden Ave?  If the alley is to be closed, will The Spine
Institute/PICONCLUC provide parking elsewhere for residents?

Is there a relocation plan mandated by any city or state law, and/or are you aware if one has been discussed between The Spine
Institute/PICONCLUC and P.A.C. Properties? 

Have environmental impacts been properly studied and are nearby residents are at risk for cancer-causing debris during construction?
How are noise violations of the building’s garbage impactors and generators; cars and construction trucks going to be controlled?

Will basic services like electricity, water, garbage, and recycling removal via the alley be impacted and if so, for how long?

Thank you in advance for your help and consideration in protecting the health of my family.  

Best,

CR>

--  
Charles Raggio
323.842.3423
LinkedIn 

More Song <more.song@lacity.org> Wed, Apr 7, 2021 at 4:36 PM
To: Charles Raggio <charlesraggio@gmail.com>

Hello,

Thank you very much for reaching out. In response to your questions:

1) The owner of your building has been sent the same notice of the project that you received. However, I unfortunately can't speak to
their legal obligations to you, as I can't weigh in on such legal matters.

https://www.linkedin.com/in/charlesraggio/


2) The responsibility lies with the proposed project/developer, and not your property owner, to minimize impacts and ensure no
violations. The project will incorporate construction management practices such as using noise muffling equipment and spraying water
to contain noise and dust. I'm attaching the environmental review document for your reference - it provides greater detail about the
project's potential impacts. The PICO NC is not directly involved with the project - they are essentially an advisory agency.

3) It's not clear at this point exactly what street/alley closures will be necessary because temporary street closures for construction are
reviewed and approved by LADOT and the Bureau of Street Services, and not the Planning dept. However, the project will be required
to either not impact your access to your garages/residences, or if there are unavoidable impacts, they will have to come to an
agreement with you and your property owner in terms of temporary relocation or parking.

4) I am unaware of any current discussions regarding relocation plans, but again I can't advise you of your legal rights.

5) The attached environmental document discusses potential impacts - the general idea is that demolition and construction will be
controlled such that there are no significant impacts on the environment, in accordance with existing regulations and laws governing
such issues. The existing environmental studies indicate that there will not be significant noise or traffic impacts; however, if there are
any violations in the future, they would be reported to the City and we would go from there.

6) It is also unclear at this point whether or any utilities or services will be temporarily affected by construction, because those systems
are overseen and regulated by other City depts such as the Dept of Water and Power. The project is required to comply with any
regulations and conditions those agencies impose at that time, but for the purposes of the Planning dept right now, we are looking big-
picture at the proposed land use and capacities of the regional infrastructure.

I hope this helps, please feel free to reach out with any additional questions.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319
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ND Signed.pdf 
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Charles Raggio <charlesraggio@gmail.com> Wed, Apr 14, 2021 at 12:37 PM
To: More Song <more.song@lacity.org>

Mr. Song,  

Forgive the brief delay in response.  

Thank you very much for the detailed and clear reply and definition of responsibilities concerning the troubling idea of the demolition
and construction of DOCS Surgical Hospital.  

Thank you for sending the environmental report. It is difficult for me to understand how the demolition of a 4 story building, less than
36' from my kitchen window will not have health implications for my family.

I am going to research our rights as residents a little more and will come back to you with any questions that I think are relevant to
Planning's purview.  

Thank you again.  

Best,
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CR> 

[Quoted text hidden]

Charles Raggio <charlesraggio@gmail.com> Fri, Apr 30, 2021 at 1:38 PM
To: More Song <more.song@lacity.org>

Hello Mr. Song, 

I hope you are well.  

I have done further research regarding potentially hiring legal counsel to represent my family's health and wellbeing.  

In that connection, I have a few questions:  

Has an impact report been completed for the ACTUAL size of the proposed construction and project?

Did the cities approval of the plan consider the final size and impact of the project?

*Please let this note serve as a formal complaint against the size, scope, and impact of the planned demolition and construction of
6000 San Vicente Blvd.  

If there is a process or dept for formal complaints, please advise.  

Thank you again and in advance for your help and consideration of my family's health.  

Best,  

CR> 
[Quoted text hidden]

More Song <more.song@lacity.org> Fri, Apr 30, 2021 at 1:55 PM
To: Charles Raggio <charlesraggio@gmail.com>

Hello,

Thank you for reaching out. I am the right person to send comments/complaints to, so your concerns are noted and will be included for
consideration. This project will be heard by the City Planning Commission on Thursday, May 27, and they will consider all
comments received before they recommend approval or denial of the project.

Meanwhile, to answer your questions, the existing environmental report is for the entirety/final size and scale of the project. There is a
misconception circulating that the project may expand later - this is entirely incorrect. If the project is approved, it will be conditioned
and limited to what is currently proposed, and so it cannot be expanded later, regardless of what the zoning designation by itself would
otherwise allow - new conditions embedded in the zoning (again, if the project is approved) will limit the project to what is currently
proposed and what was analyzed in the environmental report, which is roughly 48,000 square feet.

Hope this helps, please feel free to reach out with any other questions.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319
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More Song <more.song@lacity.org>

Five Story building on San Vicente and Orange Grove & Ogden Drive 

Jack Stokes <jrsmanagementservices@yahoo.com> Sat, May 8, 2021 at 11:14 AM
To: "more.song@lacity.org" <more.song@lacity.org>, "mayra.guevara@lacity.org" <mayra.guevara@lacity.org>, "hakeem.parke-
davis@lacity.org" <hakeem.parke-davis@lacity.org>

Please do not allow a structure of this size to be built in our historic neighborhood - this will ruin the charm and architecture of this
area.  Please do not allow this project to proceed - this type of structure should be on a main street such as Olympic - Wilshire or
Fairfax but not San Vicente which is 90% residential...



More Song <more.song@lacity.org>

Proposed Five-Story Specialty Surgical Hospital at 6000 West San Vicente Boulevard (“6000
S.V.”) 
1 message

Jen Lakin <jenlakin@gmail.com> Wed, May 5, 2021 at 11:24 AM
To: more.song@lacity.org

May 5, 2021

Dear City of Los Angeles Planning Commission Members:

My name is Jen Lakin and I have been a resident of a rental apartment at 1014 S. Orange Grove Ave, Los Angeles since 2010. 

We have only recently learned about the 6000 S.V. project and are just beginning to understand the significant environmental effects
that this project will have on our lives.

My family and I live 30 feet from the proposed boundary of 6000 S.V., which shares an alleyway with my apartment building.

The main entry door to our home, along with our back patio, 3 kitchen windows, bedroom, hall, and bathroom windows are within
30 feet of the proposed demolition and construction.

We do not understand why the Los Angeles City Planning Department has determined that there are no significant environment
effects of this 6000 S.V. project. We want to understand the reasons behind this determination because it is obvious that significant
environmental effects will happen.

My family and I do not have money to pay for comprehensive environmental reviews. However, it is critical and necessary that the
Planning Commission Members understand what the potential environmental effects of the proposed 6000 S.V. project will be for
my household, and for the close-knit community.

My family and I urge the Planning Commission Members to continue this process so that a more comprehensive review of the
significant environmental effects of this project can be conducted. This review is so critical to identify ways that environmental
damage to us could be avoided or significantly reduced; AND to prevent significant, avoidable damage to the environment by
requiring changes in the proposed project through the use of feasible alternatives or mitigation measures.

Environmental Effects During Construction

I am very concerned about the significant environmental effects of the construction of 6000 S.V.

During the proposed three year plus of construction, I fear the increased level of air pollution caused by the dust from demolition
and the piles of debris on the construction site will harm my health. The level of noise from the construction site will make it
impossible for my husband and I to work at home, especially during the COVID-19 crisis. There will be a high risk of structural
damage to my home because of extensive demolition and drilling during construction.

Heavy construction trucks and equipment will block access in and out of my garage because my garage faces the alleyway. Further,
heavy construction trucks and equipment will block my access to South Orange Avenue and Ogden Avenue, essentially leaving me
trapped. Construction vehicles and workers will park in our streets, which does not have restrictive parking regulations, so I will not
be able to park anywhere close to my home.

Environmental Effects During The Operation of 6000 S.V.

Once 6000 S.V. is completed, I am very concerned about the increase in the level of noise and traffic in the alleyway, as it will
become a highly trafficked street with 6000 S.V. traffic. The activities in the alleyway will be so disruptive that my family and I will
not be able to work and/or attend school at home. Our cars will be trapped in our garage, and I will not be able to find street parking
because 6000 S.V. employees, patients, and visitors will park in our streets.

Because we are so close to 6000 S.V., my family and I will hear the constant hum of a transformer located as close as 30 feet away.
When we look out all of our north and west facing windows, we will see a 5- story wall only 30 feet away, blocking light coming



into our home.

Because 6000 S.V. is a medical facility, I want to be assured that the hazardous waste will be properly contained and disposed of.

How Could the Environmental Effects of 6000 S.V. Be Mitigated

For the construction phase, the proposed 6000 S.V. project should include a detailed plan and schedule as to when and where the
construction vehicles and equipment will move through the construction site and Ogden Drive and South Orange Grove Avenue,
and where the construction workers will park. Further, the proposed 6000 S.V. project should include a study of the noise and air
pollution that will be anticipated from the construction phase, and identify how these issues could be mitigated for the surrounding
community. Also the proposed 6000 S.V. project should include a study of the vibrations and other related geological and
infrastructure disturbances that will be anticipated from the construction phase, and identify how these issues could be mitigated for
the surrounding community. Lastly, the proposed 6000 S.V. project should include a study of the traffic congestion and parking
impact of the construction project, and identify how these issues could be mitigated for the surrounding community.

For the operation of 6000 S.V., the proposed 6000 S.V. project should include a detailed study on how traffic will be impacted at
Ogden Drive and South Orange Grove Avenue, and where the 6000 S.V.’s employees and medical facility patients and visitors will
park. After this study is completed, a plan for mitigation measure for traffic congestion and parking should be provided. Further, the
proposed 6000 S.V. project should include a study of the noise and air pollution that will be anticipated from the operation of 6000
S.V., and identify how these issues could be mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project
should include a study of the hazardous waste that will be anticipated from the operation of 6000 S.V., and identify how these issues
could be mitigated, including a plan for hazardous waste disposal, for the surrounding community.

Other Negative Effects Caused by the Construction and Operation of 6000 S.V.

Because of the environmental effects of 6000 S.V. discussed above, I fear that my family and I will be forced to move out our
home. Our close-knit community at 1008 South Orange Grove Boulevard/1033 South Ogden Drive, where my family have friends
will be broken up. My family and I will have to move far away from our friends and family because we will not be able to find
affordable housing in a safe neighborhood in Los Angeles.

We hope that the City of Los Angeles Planning Commission Members will continue this process so that a more comprehensive
review of the significant environmental effects of this project can be conducted, and we can get the mitigation measures that are so
needed.

Thank you for your assistance in this matter.

Jen Lakin 
323-244-1763 (cell)



More Song <more.song@lacity.org>

Concerning the proposed five-story Specialty Surgical Hospital at 6000 West San Vicente
Boulevard 

Kym Faull <faull@chem.ucla.edu> Tue, May 4, 2021 at 9:31 AM
To: more.song@lacity.org

Tuesday, May 5th, 2021

More Song, Planning Assistant, City of Los Angeles, Department of City
Planning, Telephone: (213) 978-1319

Re:  Proposed Five-Story Specialty Surgical Hospital at 6000 West San Vicente
Boulevard (“6000 S.V.”).

Dear Mr. Song:  My name is Kym Francis Faull and I have been living at 1022 South
Ogden Drive, LA for about 22 years.  My building is directly across Ogden Drive from the
site of the proposed five-story Specialty Surgical Hospital at 6000 West San Vicente
Boulevard.

I write to urge the Planning Commission to continue the review process concerning this proposed
construction so that a more comprehensive review of the significant environmental effects of this
project can be conducted. This review is critical to identify ways that environmental damage to
the residents in the surrounding neighborhood, including me, could be avoided or significantly
reduced.  A thorough review is also necessary to prevent significant, avoidable damage to the
environment by requiring changes in the proposed project through the use of feasible alternatives
or mitigation measures.

It is beyond my comprehension why the Los Angeles City Planning Department has determined
that there are no significant environment effects created by this project. To avoid civil unrest and
dispute, and to ensure fair treatment of the interests of all concerned, it is critical that all residents
understand the reasons behind this determination because significant environmental effects are
anticipated.

Although I only recently became aware of this project, I would like the Planning Commission
Members to understand what the potential negative environmental effects of the proposed project
will be for myself, the other tenants in my building, and my community where I have happily
resided for 22 years.

Environmental Effects During Construction.  I and many other residents remain concerned about
the significant impact effects of the construction of 6000 S.V.  During the three year plus of
construction, the increased level of air pollution caused by the dust from demolition and the piles
of debris on the construction site will harm resident’s health. The level of noise from the
construction site will make it difficult to work at home, exacerbated in these times of COVID-19.
 In addition, the risk of property damage resulting from extensive demolition and drilling during
construction, is an added and important concern. Heavy-laden construction trucks and equipment
will block traffic access, damage the road surfaces and cause distress and confusion among the
residents.  Further, construction vehicles and workers will park in the nearby streets which do not
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have restrictive parking regulations, so all residents and visitors who rely on street parking will be
negatively impacted.

Environmental Effects During Operation of 6000 S.V.  Once 6000 S.V. is completed, I am
concerned about the increase in the level of activity, noise and traffic.  This as you know is a
residential neighborhood, and those who live here cherish the environment that will be negatively
affected by the operation of the new facility. Work and attending school at home will be impacted.
Automobiles may become trapped in garages, and street parking, already at a premium, will be
severely impacted because construction vehicles and workers will park in the streets.

Because my building is across the street from the proposed new facility, the constant hum of the
proposed transformer located as close as 36 feet away is an overriding concern.  Because 6000
S.V. is a medical facility, it is important to know that the hazardous waste will be properly
contained and disposed of.

How the Environmental Effects of 6000 S.V. can be Mitigated.  For the construction phase, the
proposed 6000 S.V. project should provide a detailed plan and schedule as to where the
construction vehicles and equipment will move through the construction site and Ogden Drive
and South Orange Avenue, and where the construction workers will park. Further, the proposed
6000 S.V. project should provide a study of the noise and air pollution that will be anticipated from
the construction phase, and identify how these issues could be mitigated for the surrounding
community.

Also the proposed 6000 S.V. project should provide a study of the vibrations and other related
geological and infrastructure disturbances that will be anticipated from the construction phase,
and identify how these issues could be mitigated for the surrounding community. Lastly, the
proposed 6000 S.V. project should provide a study of the traffic congestion and parking impact for
the duration of the construction and following for the operation of the new facility, and identify how
these issues could be mitigated for the surrounding community.  After this study is completed, a
plan for mitigation measure for traffic congestion and parking should be provided.

Further, the proposed 6000 S.V. project should provide a study of the noise and air pollution that
will be anticipated from the operation of 6000 S.V., and identify how these issues could be
mitigated for the surrounding community. Lastly, the proposed 6000 S.V. project should provide a
study of the hazardous waste that will be anticipated from the operation of 6000 S.V., and identify
how these issues could be mitigated, including a plan for hazardous waste disposal, for the
surrounding community.

Other Negative Effects Caused by the Construction and Operation of 6000 S.V..  The detrimental
effects of the proposed construction on community and family life in the neighborhood should not
be ignored, and a serious effort must ne made to mitigate these effects.  This is a fair and
reasonable request, and one to which all residents and home owners are entitled to see
addressed.

If you don’t mind me saying so, it is the responsibility of the City of Los Angeles Planning
Commission to protect resident’s rights and see that fair and due process is exercised.  As a
member of this Commission I urge you to give due consideration to the concerns raised in my
letter, and to see that these concerns are addressed appropriately and fairly.

If you have questions, please feel free to contact me at the telephone numbers, and/or the  email
address given below



Sincerely,

Kym Francis Faull, Ph.D., 1022 South Ogden Drive #1, Los Angeles, CA 90019: Telephone:
(310) 709 3606 (cell); Telephone: (310) 206 7881 (office); Telephone: (310) 206 7886 (laboratory)
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More Song <more.song@lacity.org>

6000 San Vicente - Submission Documents 
7 messages

Michael Wacht <mwacht@intuarch.com> Fri, Apr 30, 2021 at 3:55 PM
To: More Song <more.song@lacity.org>

Hi Mr. Song,

Where can I find the application drawings submitted with request CPC-2020-251-GPA-ZC-HD ? Including plans, elevations,
renderings, that will be reviewed by the Planning Commission?

There are no drawings that I can locate on the Planning website link.  I'd like to be prepared with accurate submission documents. 
Please forward the file or link if available.
https://planning.lacity.org/pdiscaseinfo/search/encoded/MjM0OTY40 

Much appreciated!  I know you have been very responsive, and there are so many emails,

Michael Wacht (he/him) AIA LEED
[ 8758 Venice Blvd - Suite 200 ]  [ Los Angeles, CA 90034 ]
[ M: 646 / 872 / 5031 ]  [ O: 310 / 954 / 1346 ]
[ website ]  [ instagram ] 

 [ Board Member ]    [ DestinationPico ] 
 [ Board Member ]    [ ONE Archives Foundation ]  

More Song <more.song@lacity.org> Fri, Apr 30, 2021 at 4:35 PM
To: Michael Wacht <mwacht@intuarch.com>

Hi Michael,

Thanks for reaching out. Not a problem at all, please find the most updated plan set attached. Please let me know if you have any
questions.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319
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Revised Plans.pdf 
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Michael Wacht <mwacht@intuarch.com> Sat, May 1, 2021 at 10:51 AM
To: More Song <more.song@lacity.org>

Thanks Mr. Song,

And thank you for the clarity of your emails in reply to our neighbors, and your continued responsiveness,

Best,

Michael Wacht (he/him) AIA LEED
[ 8758 Venice Blvd - Suite 200 ]  [ Los Angeles, CA 90034 ]
[ M: 646 / 872 / 5031 ]  [ O: 310 / 954 / 1346 ]
[ website ]  [ instagram ] 

 [ Board Member ]    [ DestinationPico ] 
 [ Board Member ]    [ ONE Archives Foundation ]  

[Quoted text hidden]

Michael Wacht <mwacht@intuarch.com> Tue, May 4, 2021 at 11:24 AM
To: More Song <more.song@lacity.org>

Hi Mr. Song,

With some of my neighbors help, I was able to locate the rest of the appendices to the Negative Declaration.  Thanks.

If you have a moment, I was wondering if you could describe how the two Planning Cases relate to each other?  It's a bit confusing for
me to accurately refute portions of the proposed changes, whether to speak towards CPC-2020-251-GPA-ZC-HD or towards ENV-
2020-252-ND. . . ?

How does the language of the Negative Declaration affect the Planning Commission review?  
Is there a separate staff report for the CPC case?
Does refuting portions of the Negative Declaration affect a possible ruling on the CPC case?

Much appreciated, Happy to take a call too if this is complicated to write out.  I can relay info to the neighbors as well. 646-872-5031

-Michael

Michael Wacht (he/him) AIA LEED
[ 8758 Venice Blvd - Suite 200 ]  [ Los Angeles, CA 90034 ]
[ M: 646 / 872 / 5031 ]  [ O: 310 / 954 / 1346 ]
[ website ]  [ instagram ] 

 [ Board Member ]    [ DestinationPico ] 
 [ Board Member ]    [ ONE Archives Foundation ]  
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More Song <more.song@lacity.org> Tue, May 4, 2021 at 12:10 PM
To: Michael Wacht <mwacht@intuarch.com>

Hi Michael,

Thanks for reaching out. Not a problem at all, I can explain here, I think it might be more clear.

1) So basically every development case that goes through the Planning Dept has one case number for the project and then a second
case number for the environmental review of the project, so that's what these two case numbers are. They refer to one and the same
project, but technically they are distinct case files because every development project needs a separate environmental review case file
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and number. The reason for this is because the development case (CPC) is pursuant to city law (the municipal code), while the
environmental case (ENV) is pursuant to state CEQA law.

2) When you're discussing the project in general, it doesn't matter which case number you reference, and in fact you don't need to
reference either case number at all, you can just say "the project is too large, the project will have noise impacts, etc" as an example.
However, because the two case numbers are technically distinct and governed by different laws (city code vs state CEQA), if you are
challenging the case on legal terms, then you should understand which portion of the case you are challenging. For example, if you
think the project is too tall, building height is governed by the city code, so you are challenging the CPC case; if you think the Negative
Declaration is inadequate, that is governed by CEQA, so you are challenging the CEQA case. There is a lot of overlap - for example,
building height is evaluated under CEQA too to an extent, but that's the general idea. That said though, when you (or anyone else)
bring comments and challenges up, we at the city are able to distinguish between those for you, so you don't have to worry too much
about referencing the wrong case number, because the point is the issue raised, and again both case numbers refer to the same
project.

3) The ENV portion is just the Negative Declaration and all appendices. The CPC case will have a staff report that will be considered
by the CPC - this report will be available about a week prior to the 5/27 hearing.

4) Here's how the process works: on 5/27, the CPC will consider the project, and they can either recommend approval or denial to the
City Council. Basically, the CPC is considering the project as a whole, but from a technical/legal standpoint the CPC and ENV cases
have slightly different processes/pathways, so the CPC has to consider both.

A) If the CPC recommends approval, the environmental case (the Negative Declaration) officially gets approved by the CPC at that
time, but the development/entitlement case (CPC-2020-252-etc) isn't approved yet and moves forward to the City Council - if City
Council approves the development case, then the project is officially approved (because the environmental case was already approved
by the CPC), and if the City Council denies the development case, then the environmental case, even though it was already approved
by the CPC, is moot because the development case was denied.

B) If the CPC recommends approval (and thus approves the environmental case), the development case moves to the City Council,
but anyone from the public can appeal the CPC's approval of the environmental case - if this happens, then both the environmental
case (on appeal) and the development case move to be decided by the City Council at the same time (as opposed to scenario A,
where the City council is only deciding the CPC/development case).

C) If the CPC recommends denial, then they do not approve the environmental case, so you don't need to challenge it because it's not
approved. However, the applicant can appeal the CPC's denial to the City Council, in which case the City Council would decide on both
the CPC case and the ENV case, like in scenario B above.

Do you understand the relationship between the development/CPC case and the Negative Declaration/ENV case now? To recommend
approval or denial, the CPC has to consider both the CPC/development entitlements and the ENV/Negative Declaration. If they
disagree with either/both, they would recommend the case for denial, and then we would follow scenario C above.

Hope this helps, and feel free to share.

Best regards,

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319
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Michael Wacht <mwacht@intuarch.com> Tue, May 4, 2021 at 12:19 PM
To: More Song <more.song@lacity.org>

Hi Mr. Song,
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That is very helpful!  Thanks so much for the thorough explanation.  I'm not sure I'll ever understand it all, but this is a huge help for me
and the neighbors.

One week for the CPC staff report isn't very long for stakeholders to consider it. . . . can you make sure that it is distributed as soon as
available?  Will that have a recommendation in it, referencing zoning concerns?

Thanks,

-Michael

[Quoted text hidden]

More Song <more.song@lacity.org> Tue, May 4, 2021 at 12:44 PM
To: Michael Wacht <mwacht@intuarch.com>

Hi Michael,

Absolutely, my pleasure. Yes I will send you and other listed interested parties a copy as soon as it is available. It will incorporate all
comments received and zoning analysis and will have a recommendation to the CPC.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319
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May   6,   2021   
  

Re:   Stakeholder   Le�er   Against   CPC-2020-251-GPA-ZC-HD    (ENV-2020-252-ND)   
6000-6032   West   San   Vicente   Boulevard,   Los   Angeles,   CA,   90036   

  
To: Los   Angeles   City   Planning   

A�n:   More   Song   <more.song@lacity.org>   
200   N.   Spring   St.,   Room   763   
Los   Angeles,   CA.   90012   

  
Los   Angeles   City   Council   District   10   
A�n:   Hakeem   Parke-Davis   <hakeem.parke-davis@lacity.org>   
200   N.   Spring   Street,   Room   430   
Los   Angeles,   CA   90012   

  
Cc: Interested   Par�es,   Neighbors,   Other   Stakeholders   

  
From: Michael   Wacht   AIA   

Wilshire   Vista   Resident/Stakeholder   
1226   S   Curson   Avenue   
Los   Angeles,   CA   90019   

  
  
  

A.   Applicant   Request:   
1)   City-ini�ated   General   Plan   Amendment   to   modify   footnote   5.1   to   include   the   boundaries   and   development   
standards   of   the   Project,   pursuant   to   LAMC   §11.5.6.   
2)   Height   District   change   from   C2-1-O   to   C2-2D-O,   pursuant   to   LAMC   §12.32.F.   

  
B.   Execu�ve   Summary:   
The   applicant   is   reques�ng   an   increase   in   allowable   building   area,   and   is   offering   no   efforts   to   mi�gate   the   visual   
impact   of   that   requested   increase.    The   Applicant’s   Request   should   be   denied   pending   substan�al   redesign   of   the   
proposed   building   and/or   condi�ons   of   approval   are   imposed   which   mi�gate   the   visual   impact   of   the   zoning   
height   district   increase   so   that   the   adjacent   residen�al   neighborhood   -   a   na�onally   designated   historic   district   -   is   
preserved   and   views   within   the   community   are   more   cohesive.   

  
C.   Condi�ons   Requiring   Further   Review:   
The   following   architectural   components   must   be   considered   for   the   planning   ac�on   request   of   the   Planning   
Commission,   for   either:   Rejec�on   of   Planning   Applica�on   request,   or   Condi�ons   of   Approval   required   for   
request.    These   components,   when   implemented,   will   mi�gate   the   impact   to   the   surrounding   community   of   the   
requested   increase   in   floor   area,   providing   beneficial   community   cohesion   and   contextual   architectural   prac�ce.   
These   components,   if   not   modified,   are   also   clearly   in   direct   conflict   with   Citywide   Design   Guidelines   and   the   
Wilshire   Community   Plan   Urban   Design   requirements.   
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[1]   Landscape   Buffer   Adjacent   to   Na�onally   Historic   Building   (5’-0”)   
Though   across   an   alley,   the   proposed   Hospital   design   is   directly   upon   the   property   line   abu�ng   the   
20’-0”   alley.    The   Historic   Courtyard   building   on   the   south   side   of   the   alley   has   residen�al   tenant   garages   
abu�ng   the   alley.    A   5’-0”   buffer   should   be   required   to   (a)   so�en   the   tunnel   effect   adjacent   to   the   single   
story   garages,   and   (b)   provide   adequate   turning   space   for   access   to   the   garages,   as   the   city   code   would   
require   between   24’-0”   and   28’-0”   for   new   construc�on.    The   exis�ng   garage   structures   are   designated   
na�onally   historic,   and   cannot   be   altered.   

  
A   buffer   would   also   have   the   added   benefit   of   providing   scaffolding   space   for   the   construc�on   of   the   
proposed   building.    By   placing   the   proposed   structure   directly   on   the   alley   property   line,   neighbor   access   
will   likely   be   impacted   for   over   a   year   of   construc�on   by   scaffolding   blocking   the   alley.   

  

  
  

  
  

[2]   Setback   Required   at   4th   Story   or   45’-0”   (15’-0”   Depth)   
To   mi�gate   the   visual   impact   of   the   82’-0”   high   Hospital   Building   proposed,   there   should   be   a   setback   at   
the   4th   story   and/or   at   45’-0”   so   that   the   visual   mass   of   the   proposed   building   is   lessened   when   viewed   
from   the   na�onally   designated   historic   community.   

  
While   a   “Transi�onal   Height”   is   otherwise   not   required   by   the   Zoning   Ordinance   adjacent   to   the   R3   
zones   directly   adjacent   to   the   Project,   it   is   common   within   the   City   of   Los   Angeles   to   provide   a   
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transi�onal   height   adjacent   to   sensi�ve   proper�es   via   setbacks   or   a   horizontal   plane   at   a   set   height   with   
an   angle   of   45   degrees.    Such   a   restric�on   should   be   imposed   considering   the   Applicants   request   for   an   
increase   in   floor   area   over   allowable   limits.   

  

  
  

[3]   Ar�cula�on   Required   at   South   Facing   Facade   
Ar�cula�on   should   be   required   at   the   south   facing   facade   so   that   when   viewed   from   the   na�onally   
designated   historic   community,   the   proposed   hospital   building   should   offer   a   sense   of   scale   compa�ble   
with   adjacent   buildings.    Ar�cula�on   should   include   the   following,   but   is   subject   to   Commission   
experience:   for   every   25’-0”   in   linear   facade   plan   length,   the   facade   shall   have   architectural   ar�cula�on   a   
minimum   of   1’-0”   in   depth   and   must   have   a   change   in   material   or   feature   a   change   in   architectural   
appendage.   

  

  
[4]   Required   Commercial   Space   at   Ground   Level   Street   Frontage   
In   direct   conflict   with   the   Wilshire   Community   Plan,   the   ground   floor   of   the   proposed   hospital   project   
has   almost   no   occupied   uses   fron�ng   public   streets.    As   proposed,   the   structure   would   have   only   
approximately   12’-0”   of   a   total   235’-0”   (approximately   5%)   with   occupiable   space   at   street   frontage   at   
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the   lobby   entrance.    The   rest   of   the   building   street   frontage   has:   stairs,   parking,   and   
generator/mechanical   uses.     

  
Taken   in   combina�on   with   the   eastern   half   of   the   site,   which   is   reserved   for   surface   parking,   the   street   
frontage   with   commercial   use   is   only   2.5%   of   the   length.    Such   a   minimal   amount   is   poorly   conceived   
urban   design,   acontextual   to   neighbors,   and   will   provide   a   security   risk   to   the   community   with   no   ac�ve   
use   frontage.    Accessory   hospital   uses   such   as   office   space   and   recep�on,   and/or   retail   space   shall   be   
reposi�oned   to   engage   with   the   street   frontage.   

  

  
  

[5]   Generator   Must   be   Moved   Away   from   Pedestrians   and   Vehicle   Approach   
The   proposed   hospital   plan   places   a   generator   and   mechanical   space   at   the   most   prominent   loca�on   for   
vehicular   and   pedestrian   approach,   a   misguided   and   consequen�al   decision.    This   proposed   loca�on   is   
dangerous   to   pedestrians   and   dangerous   to   motorists   who   merge   from   4   lanes   to   a   proposed   2   lanes   
(San   Vicente   Mobility   Project   2021).    Generators   are   loud   and   pollutant,   required   to   run   periodically   for   
tes�ng.     

  

  
  

In   the   possible   near   future   where   cars   are   not   as   necessary,   this   space   becomes   impossible   to   convert   to   
more   ac�ve   stree�ront   uses.    The   proposed   generator   loca�on   by   the   project   Applicant   is   insul�ng   to   the   
neighboring   community,   and   should   be   rejected   by   the   Commision.   
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[6]   Require   a   Maximum   Building   Height   of   65’-0”   
The   Applicant   is   reques�ng   an   increase   in   allowable   floor   area,   and   is   not   providing   an   architectural   
means   of   mi�ga�ng   the   visual   impact   of   that   requested   increase.    As   such,   the   proposed   building   should   
be   limited   to   one   fewer   story   than   as   proposed,   so   that   the   building   program   can   be   spread   more   
comfortably   across   the   site.     

  
A   reduc�on   in   height   can   easily   be   achieved   by   providing   underground   parking,   which   would   
simultaneously   offer   benefits   for   crea�ng   commercial   and   welcoming   uses   along   street   frontage.   
Underground   parking   is   exceedingly   common   within   the   Mid   City   and   Miracle   Mile   communi�es.     
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D.   Refuta�on   of   Points   within   Nega�ve   Declara�on:   
A   refuta�on   of   the   Nega�ve   Declara�on   Zoning   Review   is   given   below,   which   should   aid   in   the   Commission   
recognizing   the   provably   faulty   nature   in   which   arguments   have   been   recorded.     

  
4-1a   Would   the   project   have   a   substan�al   adverse   effect   on   a   scenic   vista?   
Nega�ve   Declara�on   Determina�on:   No   Impact.   
“A   significant   impact   would   occur   if   a   project   introduced   incompa�ble   scenic   elements   within   a   
field   of   view   containing   a   scenic   vista   or   substan�ally   block   views   of   an   exis�ng   scenic   vista.   A   
scenic   vista   generally   provides   focal   views   of   objects,   se�ngs,   or   features   of   visual   interest;   or   
panoramic   views   of   large   geographic   areas   of   scenic   quality,   primarily   from   a   given   vantage   
Point.”   

  
Refuta�on:   
Provably   false,   the   Nega�ve   Declara�on   makes   no   men�on   of   the   Na�onally   Designated   Historic   
community   of   Wilshire   Vista,   only   20’-0”   from   the   proposed   building   and   property   line.    Views   
along   the   public   rights-of-way   surrounding   the   proposed   hospital   and   within   the   designated   
community   are   adversely   impacted.   

  
The   Nega�ve   Declara�on   goes   on   to   further   define   what   would   impact   a   scenic   vista,   yet   fails   to   
ra�onalize   how   the   proposed   building   would   not   directly   affect   such   vistas:   “Urban   features   that   
may   contribute   to   a   valued   aesthe�c   character   or   image   include:   structures   of   architectural   or   
historic   significance   or   visual   prominence.”    Thus,   the   Nega�ve   Declara�on   is   faulty.   
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4-1c   If   the   project   is   in   an   urbanized   area,   would   the   project   conflict   with   applicable   zoning   and   other   
regula�ons   governing   scenic   quality?   
Nega�ve   Declara�on   Determina�on:   No   Impact.   
“The   Project   does   not   conflict   with   any   zoning   or   other   regula�ons   governing   scenic   quality.   The   
proposed   height   district   change   will   enable   the   Project   to   provide   all   medical   services   and   
accommoda�on   in   a   single   streamlined   specialty   hospital.   The   Project   takes   into   account   design   
that   is   both   aesthe�cally   pleasing   and   func�onally   efficient.”   

  
Refuta�on:   
The   Nega�ve   Declara�on   erroneously   concludes   that   the   proposed   hospital   building   complies   
with   zoning   regula�ons,   see   tables   below   for   guidelines   refuta�on.   Further,   the   discussion   within   
the   Nega�ve   Declara�on   applies   irrelevant   informa�on   about   “streamlined”   medical   services   
and   “aesthe�cally   pleasing”   design.    Func�onal   hospital   services   can   coexist   in   buildings   that   do   
provide   landscape   buffers,   contextual   ar�cula�on,   and   setbacks.   The   proposed   hospital   building,   
which   is   reques�ng   an   increase   in   floor   area,   should   ra�onally   blend   with   the   surrounding   
na�onally   designated   historic   residen�al   community.   

  
Table   4.1-1  
Citywide   Design   Guidelines   
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Guideline   Neg   Declara�on   Discussion   Refuta�on:   

Guideline   1:   Promote   a   safe,   
comfortable   and   accessible   
pedestrian   experience   for   all.   

  
  

The   Project   proposes   a   welcoming   
pedestrian   entrance   on   San   Vicente  
Boulevard.   The   entrance   will   include   
signage   and   covered   entryway   so   
that   pedestrians   can   safely   and   
comfortably   enter   and   exit.   Glass   
facades   and   ample   landscaping   will  
further   create   a   transparent   and   
welcoming   environment   for   
pedestrians   as   they   either   enter   or   
walk   around   the   Project   Site.   A   
diverse   range   of   plants   and   trees   will   
surround   the   Project   Site   to   further   
create   a   naturally   welcoming   
environment   for   pedestrians   and   
visitors.   A   retail   use   (open   to   the   
public)   is   safely   accessible   through   
the   lobby   on   1st   floor   through   the   
pedestrian   entrance   on   San   Vicente   
Boulevard.   Ample   ligh�ng   and   other   
possible   pedestrian   features   

The   Project   provides   a   miserable   
pedestrian   experience   for   anyone   not   
arriving   for   medical   services.    Only   
12’-0”   of   470’-0”   (2.5%)   of   street   
frontage   at   the   public   right-of-way   
sidewalk   has   commercial   use.    81’-0”   
of   linear   street   frontage   is   reserved   
for   a   Generator   and   Mechanical   
Space.    The   rest   of   the   street   frontage   
is   primarily   reserved   for   vehicles,   
both   within   the   building   and   adjacent   
street   level   parking.   

  
The   retail   use   is   not   accessible   
without   entering   private   property,   
requiring   a   pedestrian   to   trespass   to   
gain   access   to   this   supposed   amenity.   

  
Hiding   a   building   behind   street   
frontage   landscaping   is   not   an   
acceptable   means   of   providing   a   



Page   8   of   12   

(including   benches)   along   San   
Vicente   Boulevard   are   proposed   to   
further   maintain   a   comfortable   and   
accessible   pedestrian   experience.   

  

comfortable   experience   for   all.    A   
pedestrian   will   feel   isolated   and   such   
“unwatched”   areas   present   security   
concerns.     

  
Wilshire   Vista   is   less   than   0.5   miles   
from   the   Fairfax/Wilshire   Metro   
Sta�on,   and   proposed   buildings   
should   provide   for   a   comfortable   
experience   to   and   from   mass   transit.   

Guideline   3:   Design   projects   
to   ac�vely   engage   with   
streets   and   public   space   and   
maintain   human   scale.   

  
  

The   Project   proposes   to   include   10   
bicycle   parking   spaces   located   
adjacent   to   the   surface   vehicle   
parking   spaces.   The   Project   has   been   
designed   such   that   an   aluminum   
grille   and   ample,   diverse   landscaping   
wrap   around   the   building   to   screen   
the   covered   parking   spaces   from   
sidewalk   view.   The   surface   parking   
spaces   are   further   screened   with   a  
combina�on   of   trees   and   shrubs.   The   
screening   provided   by   both   the   
aluminum   grille   and   landscaping   will   
reduce   any   car   or   emergency   
vehicle   headlight   visibility   from   the   
public   right-of-way   and   from   
pedestrian   view.   

Covered   parking   does   not   “ac�vely   
engage”   with   the   street   and   public   
space.    This   is   provably   false,   and   the   
Nega�ve   Declara�on   should   be   
rejected.   

  
As   refuted   at   Guideline   1   in   row   
above,   this   Project   is   inhospitable   to   
the   surrounding   community,   devo�ng   
only   2.5%   of   street   frontage   to   
humans.   

  
Human   scale   is   further   ignored   by   the   
Project   choice   of   ground   floor   facade   
material   to   shield   the   covered   parking   
and   generator/mechanical   space.   An   
uninterrupted   horizontal   screen   
measures   at   least   92’-0”   in   length   
along   the   sidewalk   of   San   Vicente   
without   any   ar�cula�on.     

 



  
Table   4.1-2  
Wilshire   Community   Plan   Urban   Design   
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Guideline   4:   Organize   and   
shape   projects   to   recognize   
and   respect   surrounding   
context.   

  
  

The   Project   will   include   design   
elements   that   reinforce   orienta�on   to   
the   street,   including   a   glass   facade   
and   a   clearly   iden�fiable   pedestrian   
entrance   along   San   Vicente   
Boulevard.   The   Project   will   provide   
ample   landscaping   and   greenery   to   
surround   the   en�re   Project   Site   and   
create   a   buffer   around   the   perimeter   
to   prevent   any   unpleasant   views   of   
parked   cars.   The   Project's   generator   
and   other   mechanical   equipment   
will   be   appropriately   screened.   Glass   
transparency   and   the   lighter   grey   
and   brown   pale�e   is   consistent   with   
the   surrounding   buildings   and   will   
allow   for   a   pleasant   sidewalk   view   
and   experience.   

As   men�oned   in   earlier   notes   about   
the   surrounding   designated   historic   
community,   the   Project   requires   
setbacks   and   ar�cula�on   to   fit   within   
the   community.     

  
Screening   a   generator   does   not   prove   
that   the   loca�on   of   that   generator   is   
appropriate   for   a   residen�al   mixed   
use   community.   Wilshire   Vista   is   less   
than   0.5   miles   from   the   
Fairfax/Wilshire   Metro   Sta�on,   and   
adjacent   residents   should   be   
encouraged   to   have   comfortable   
access   to   mass   transit   without   
walking   past   generators   and   vehicle   
parking.   

Guideline   5:   Express   a   clear   
and   coherent   architectural   
idea.   

  

The   Project   incorporates   a   glass   
facade   and   a   lighter   color   pale�e   to   
reduce   any   impact   of   the   Project's   
mass   and   height   in   rela�on   to   the   
surrounding   buildings.   The   Project   
incorporates   a   pa�o   deck   off   of   the   
second   floor,   which   is   consistent   with   
the   overall   facade   of   the   building   
and   provides   a   visual   break   to   the   
building.   The   combina�on   of   
aluminum   and   spandral   glass   
maintains   a   consistent   and   coherent   
architectural   style   for   the   en�re   
building.   The   incorpora�on   of   ample   
landscaping   around   the   perimeter   
complements   the   architectural   style   
of   the   building   and   maintains   a   buffer   
as   needed   from   unappealing   
views   for   pedestrians   and   adjacent   
proper�es.   

Aesthe�cs   are   generally   difficult   to   
refute,   but   the   project   is   clear   in   its   
representa�on   of   a   suburban   office   
park,   offers   no   reference   to   urban   or   
pedestrian   scales,   and   offers   no   
ar�cula�on   or   scaled   architectural   
elements   to   match   with   the   adjacent   
context.     

  
The   proposed   2nd   floor   Pa�o   Deck   is   
func�onally   a   vehicular   porte   
cochere,   an   architectural   feature   
more   common   to   suburban   hotels   
than   to   the   Miracle   Mile   /   Mid   City   
community.   

Guideline   Neg   Declara�on   Discussion   Refuta�on   

1.   SITE   PLANNING   
Structures   shall   be   oriented   
toward   the   main   commercial   

The   building   is   oriented   along   San   
Vicente   Boulevard.   

  

A.   Project   is   NOT   separated   from   
adjacent   residen�al   uses   by   either   a   
solid   wall   or   landscaped   setback.   
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street   where   a   parcel   is   
located   and   avoid   
pedestrian/vehicular   conflicts   
by:   

  
a.   Locate   parking   areas   
between   commercial   and   
residen�al   uses,   to   provide   a   
buffer.   Parking   must   be   
separated   from   adjacent   
residen�al   uses   by   a   solid   wall   
and/or   landscaped   setback.   

  
c.   Maximize   pedestrian   
oriented   retail   and   
commercial   service   uses   
along   street   grade   level   
frontages   along   commercial   
boulevards.   

  
d.   Provide   front   pedestrian   
entrances   for   businesses   
which   front   on   main   
commercial   streets,   with   
building   facades   and   uses  
designed   to   promote   
customer   interest,   such   as   
outdoor   restaurants,   and   
invi�ng   public   way   
extensions.   

  
f.   Encourage   pedestrian-only   
walkway   openings,   or   entries   
(require   at   least   one   ground   
floor   pedestrian   entry),   in   
exterior   frontage   walls   of   
buildings,   or   between   
frontage   buildings   to   plazas   or   
courtyards   with   outdoor   
dining,   sea�ng,   water   
features,   kiosks,   paseos,   open   
air   vending,   or   cra�   display   
areas.   

The   parking   is   either   within   the   
building   ground   floor   or   in   a   surface   
parking   lot.   Both   are   separated   from   
adjacent   residen�al   uses   by   an   
exis�ng   alley.   

  
A   retail   use   (open   to   the   public)   is   
safely   accessible   through   the   lobby   
on   1st   floor   through   the   pedestrian   
entrance   on   San   Vicente   Boulevard.   

  
The   pedestrian   only   entrance   is   along   
San   Vicente   
Boulevard.   

  
Mechanical   equipment   will   be   
screened   on   the   
roo�op.   

  

Project   should   be   separated   by   a   
landscaped   setback.   Alleys   are   not   
considered   buffers   elsewhere   in   the   
Zoning   code.   In   fact,   City   Planning   
enforces   the   term   “adjacent”   as   
adjacent   lots,   not   as   “directly   
abu�ng.”   

  
C.   Project   provably   does   not   
maximize   pedestrian   oriented   retail   
and   commercial   service   uses   along   
street   grade   level   frontage   along   
commercial   boulevards.    Retail   is   not   
accessible   from   the   public   
right-of-way.    A   pedestrian   who   is   not   
engaging   with   the   medical   facility   
would   have   to   trespass   to   access   the   
retail   space.     

  
D.   Project   does   not   promote   
customer   interest,   does   not   have   
outdoor   restaurants,   and   does   not   
have   an   invi�ng   extension   to   the   
public   right-of-way.   

  
F.   Pedestrians   are   discouraged   by   all   
ground   floor   design   a�ributes.   

  
  

2.   PEDESTRIAN-ORIENTED,   
BUILDING   HEIGHT   AND   
DESIGN   

  
a.   For   building   frontages,   
require   the   use   of   offset   

The   building   includes   a   recessed   
pedestrian   entrance   on   San   Vicente   
Boulevard   and   a   porte   cochere   for   
vehicles.   Large   windows   on   the   2nd   
through   5th   floors   provide   glass   

A.   The   en�rety   of   guideline   2a   is   
provably   false.    The   Nega�ve   
Declara�on   should   be   rejected.   
There   are   no   components   at   ground   
level   oriented   towards   a   pedestrian,   
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building   masses,   recessed   
pedestrian   entries,   
ar�cula�ons,   and   surface   
perfora�ons,   or   por�coes.   
Also   require   transparent   
windows   (non-reflec�ve,   non-   
�nted   glass   for   maximum   
visibility   from   sidewalks   into   
building   interiors).   Also   
require   recessed   doors,   
entryways   or   courtyards,   
decora�ve   planters,   
pedestrian   scale   murals   or   
public   art,   mosaic   �les,   or   
other   means   of   crea�ng   visual   
interest,   to   break   up   long,   flat   
building   facades   and   free-  
standing   blank   walls   greater   
than   ten   feet   wide.   

  
b.   Require   each   new   building   
to   have   a   pedestrian   oriented   
ground   floor,   and   maximize   
the   building   area   devoted   to   
ground   level   display   windows   
and   display   cases,   store   front   
glass,   doors,   windows   and   
other   transparent   elements   
on   front   facades   to   afford   
pedestrian   views   into   retail,   
office,   and   lobby   space,   and   
those   building   surfaces   facing   
rear   parking   areas.   

  
c.   Require   each   new   building   
to   have   building   frontage   on   
the   floor   immediately   above   
the   ground   floor   to   be   
differen�ated   from   the   
ground   floor   by   recessed   
windows,   balconies,   offset   
planes,   awnings,   or   other   
architectural   details,   but   on   
buildings   with   pedestrian   
walkway   openings,   require  
con�nuity   of   an   architectural   
feature   on   the   facade,   to   
retain   con�nuity   of   the   
building   wall   at   the   ground   
floor.   

openings   into   the   mass   of   the   façade.   
The   windows   allow   light   transmission   
and   maintain   privacy   of   the   hospital   
Services.     

  
The   Project   will   include   an   
aesthe�cally   interes�ng   design   with   
bands   of   spandrel   glass   windows   and   
stone   columns   punctua�ng   the   
facades.   Surrounding   the   new   
structure   will   be   approximately   2,700   
square   feet   of   landscaping,   including   
trees   and   drought   tolerant   
landscaping   around   the   en�re   
periphery   of   the   Project   Site.   The   
Project   also   includes   a   terrace   at   the   
roof   level   that   can   serve   as   a   
comfortable   outdoor   space   for   
recovering   pa�ents   and   visitors.   The   
Project   takes   into   account   a   design   
that   is   both   aesthe�cally   pleasing   
and   func�onally   efficient.   

  
The   Project   generally   maintains   the   
exis�ng   density   and   character   of   the   
exis�ng   surrounding   commercial   
development.   While   the   surrounding   
residen�al   buildings   may   be   smaller   
in   scale   (two   to   three   stories),   the   
Project   maintains   consistency   with   
other   larger   commercial   and   
mixed-use   buildings   in   the   immediate   
vicinity.   Further,   the   Project   is   
consistent   with   the   exis�ng   medical   
use   that   has   existed   harmoniously   
with   the   surrounding   neighborhood   
for   over   40   years.   

and   pedestrians   are   instead   greeted   
by   92’-0”   of   uninterrupted   horizontal   
screening   for   vehicles,   and   82’-0”   of   
screened   generator/mechanical   
space.   

  
B.   The   en�rety   of   guideline   2B   is   
provably   false.    Project   does   not   
“maximize   the   building   area   devoted   
to   ground   level   display   windows   and   
display   cases,   store   front   glass,   doors,   
windows   and   other   transparent   
elements   on   front   facades   to   afford   
pedestrian   view”.    No   windows   are   
provided,   and   only   12’-0”   of   glass   
entryway   is   accommodated   (2.5%).   

  
C.   The   en�rety   of   guideline   2C   is   
provably   false.   Project   offers   no   
depth   differen�a�on   between   
ground   floor   and   stories   above.   
There   are   no   balconies,   offset   planes,   
awnings,   or   recessed   windows.   

  
G.   Project   proposes   to   have   the   vast   
majority   of   ground   floor   space   visible   
and   devoted   to   vehicular   parking,   
and   makes   no   effort   to   locate   other   
commercial   uses   adjacent   to   the   
public   right-of-way.   



  
  

E.   Context   of   OSHPD   License   Expira�on   
The   Applicant   will   claim   that   they   face   hardships   imposed   by   state   law,   according   to   OSHPD   [Office   of   Statewide   
Health   Planning   and   Development].    The   Hospital   Seismic   Safety   Law   (AB2190)   was   first   ra�fied   in   1983   to   
require   acute   care   hospitals   to   comply   with   stringent   seismic   codes   by   2008,   and   was   extended   at   least   3   �mes   
to   2030.    The   current   license   at   6000   San   Vicente   will   expire   in   2024   a�er   these   extensions.    The   license   holder   at   
6000   San   Vicent   has   therefore   known   that   improvements   were   required   for   over   35   years.    The   current   owner   of   
the   property   and   Applicant   for   the   CPC   case,   purchased   the   exis�ng   license   and   business   with   full   knowledge   of   
the   risks   of   opera�ng   within   a   seismically   unsafe   structure.     

  
Therefore,   there   are   no   hardships   imposed   on   the   license   holder,   there   is   only   poor   business   strategy,   stretching   
decades   long.    Hardships   are   typically   reserved   for   restric�ons   on   a   property   that   would   otherwise   be   allowed   for   
similar   proper�es.     

  
F.   Summary   
The   Applicant’s   Request   should   be   denied   pending   substan�al   redesign   of   the   proposed   building   and/or   
condi�ons   of   approval   are   imposed   which   mi�gate   the   visual   impact   of   the   zoning   height   district   increase   so   that   
the   adjacent   residen�al   neighborhood   -   a   na�onally   designated   historic   district   -   are   preserved   and   views   within   
the   community   are   more   cohesive.   

  
  
  

  
Michael   Wacht   AIA   
1226   S   Curson   Avenue   
Los   Angeles,   CA   90019   
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g.   Locate   surface   and   above   
grade   parking   areas   to   the   
rear   of   buildings,   with   access   
driveways   on   side   streets,   or   
from   rear   streets   where   
project   buildings   cover   the   
majority   of   block   areas.   



More Song <more.song@lacity.org>

6000 West San Vincente Blvd 

Monique McLurkin <momail1067@gmail.com> Tue, May 4, 2021 at 1:18 PM
Bcc: more.song@lacity.org

I am sending this letter to oppose the variance request for the build out of 6000 West San Vincente Blvd and demand a continuance
beyond May 27th.  I sat in on a previous meeting with the developer to oppose this build out and our opposition still stands.  There are
many vacant properties around the city that are not close to residential neighborhoods where this type of build out can be
accommodated, this site is not one of them.
Thank you for your prompt attention to this matter.

Charles and Monique McLurkin
1000 block of Ogden Dr



More Song <more.song@lacity.org>

DOCS Surgical Hospital Project ENV-2020-252-ND; CPC-2020-251-GPA-ZC-HD: Process to
appeal the determination that a Negative Declaration be prepared 
2 messages

Pamela Chen <pamelachenjd@gmail.com> Mon, May 3, 2021 at 2:28 PM
To: More Song <More.Song@lacity.org>, Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Mayra Guevara
<mayra.guevara@lacity.org>

Mr. More Song,

What is the process to appeal the initial evaluation that a NEGATIVE DECLARATION would be prepared because the proposed project
could not have a significant effect on the environment?

Your assistance is appreciated.

Pamela Chen (213) 604-3145

More Song <more.song@lacity.org> Mon, May 3, 2021 at 3:18 PM
To: Pamela Chen <pamelachenjd@gmail.com>
Cc: Hakeem Parke-Davis <hakeem.parke-davis@lacity.org>, Mayra Guevara <mayra.guevara@lacity.org>

Hi Pamela,

Thanks for reaching out. Here's how the process would go: 1) you would comment during the project review process that you believe
the Negative Declaration is not adequate (which you and others have already done, so we're good here); 2) the project is then going to
be reviewed by City Planning Commission on 5/27 and they will consider all comments received. If they deny the project, then this
point is moot. If they recommend approval, the Negative Declaration would get officially adopted at this point, in which case you would
need to file a CEQA appeal with the Planning Department (done online at the planning dept's website). Then, 3) the project goes to the
City Council. The City Council has to give final approval of the project, as well as consider the CEQA appeal. If the City Council
approves everything, then you would have to file a CEQA lawsuit, which is litigation through the court system (and not the City) so you
would have to seek your own legal counsel on how to do this.

At each/any stage in the process, the more support (e.g. technical data) you can provide to justify your claim, the better.

Best regards, 

Mr. More Song
Planning Assistant
Los Angeles City Planning 

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

[Quoted text hidden]

https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail


 

5115-004j 

DANIEL L. CARDOZO 

CHRISTINA M. CARO 

THOMAS A. ENSLOW 

KELILAH D. FEDERMAN 

ANDREW J. GRAF 

TANYA A. GULESSERIAN 

KENDRA D. HARTMANN* 

KYLE C. JONES 

DARIEN K. KEY 

RACHAEL E. KOSS 

AIDAN P. MARSHALL 

WILLIAM C. MUMBY 

 

MARC D. JOSEPH 

Of Counsel 

 
*Not admitted in California.  

Licensed in Colorado.  

SACRAMENTO OFFICE 

 
520 CAPITOL MALL, SUITE 350 

SACRAMENTO, CA  95814-4721 

T E L :   ( 9 1 6 )  4 4 4 - 6 2 0 1  

F A X :   ( 9 1 6 )  4 4 4 - 6 2 0 9  

ADAMS BROADWELL JOSEPH & CARDOZO 
 

A PROFESSIONAL CORPORATION 
 

A T T O RN E Y S  A T  L A W  
 

6 0 1  G A T E W A Y  B O U L E V A R D ,  S U I T E  1 0 0 0  

S O U T H  S A N  F R A N C I S C O ,  C A   9 4 0 8 0 - 7 0 3 7  
___________ 

 
T E L :  ( 6 5 0 )  5 8 9 - 1 6 6 0  

F A X :  ( 6 5 0 )  5 8 9 - 5 0 6 2  

d k e y @ a d a m s b r o a d w e l l . c o m  

 

 printed on recycled paper 

 

 

 

 

 

 

 

 

 

March 19, 2021 

 

Via Email and U.S. Mail 

 

More Song, Planning Assistant 

Expedited Processing Department 

City of Los Angeles 

200 N. Spring St., Room 763 

Los Angeles, CA 90012 

Email: more.song@lacity.org 

 

Vince Bertoni, Director of Planning 

City Planning Department 

City of Los Angeles 

200 N. Spring St., Suite 525  

Los Angeles, CA 90012 

Email: vince.bertoni@lacity.org 

 

Holly L. Wolcott, City Clerk  

Office of the City Clerk 

200 N. Spring Street 

City Hall - Room 360 

Los Angeles, CA 90012 

Email: CityClerk@lacity.org  

Re:  Follow-Up Request for Immediate Access to Documents 

Referenced in the Negative Declaration – DOCS Surgical 

Hospital Project (Case No. ENV-2020-252-ND) 

 

Dear Mr. Song, Ms. Wolcott, and Mr. Bertoni: 

 

 We are writing on behalf of Coalition for Responsible Equitable Economic 

Development (“CREED LA”) to follow up on our March 9, 2021 request for 

immediate access to any and all documents referenced, incorporated by reference, 

and relied upon in the Negative Declaration (“ND”) prepared for the DOCS Surgical 

Hospital Project (Case No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV 

Holdings, LLC.  The request excluded any documents that are otherwise available 

on the City of Los Angeles website.1   

 

 
1  https://www.lacity.org; accessed March 9, 2021. 

mailto:vince.bertoni@lacity.org
mailto:CityClerk@lacity.org
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We also request an extension of the public review and comment period, which 

currently ends on March 24, 2021, due to the City’s failure to provide timely access 

to ND reference documents.  To date, we have not been provided with several 

documents referenced in and incorporated by reference in the ND.  These 

documents are crucial to our review of the ND.  Failure to provide access to the ND 

reference documents during the public comment period is a clear violation of the 

California Environmental Quality Act’s (“CEQA”) requirement that all documents 

referenced and incorporated by reference in a negative declaration be “readily 

accessible to the public during the lead agency’s normal working hours” during the 

entire public comment period.2  

 

Our initial request for immediate access to the documents, made on March 9, 

20213, was partially answered on March 15, 2021.4  On March 15, 20215, we 

received a Hightail Program link containing fifty-eight files with some, but not all, 

of the documents referenced in the ND.  In our review of the files, we identified 

critical ND reference documents that are still missing, including: 

 

1. Greenblatt, Jeffrey, Energy Policy, “Modeling California Impacts on 

Greenhouse Gas Emissions” (Vol. 78, pp. 158–172).  

2. Caltrans, Technical Noise Supplement (TeNS), 2009, Chapter 2.1.4.2. 

3. State of California, Department of Transportation (Caltrans), Technical 

Noise Supplement. October 1998. 

4. RK Engineering Group, Inc., Wal-Mart/Sam’s Club Reference Noise Level 

Study, 2003. Approved for use by the City of Los Angeles as recently as the 

2143 Violet Street Draft EIR (June 2020). 

5. EPA, Speech Levels in Various Noise Environments, May 1977.  

  

 
2 Pub. Resources Code § 21092(b)(1); 14 C.C.R. § 15072(g)(4). 
3 Attachment A: Letter from Adams, Broadwell, Joseph & Cardozo to City of Los Angeles re 

Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 9, 2021). 
4 Attachment B: Letter from City of Los Angeles to Adams, Broadwell, Joseph & Cardozo re 

Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 15, 2021). 
5 Link to Hightail Program; 

https://spaces.hightail.com/receive/h6AElwvDzn/U1NBTk5BREFOQEFEQU1TQlJPQURXRUxMLk

NPTQ== 
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Access to the outstanding documents referenced in the ND is necessary to 

conduct a meaningful review of its analyses and conclusions, and to assess the 

Project’s potential environmental impacts.  The courts have held that the failure to 

provide even a few pages of a CEQA document for a portion of the review and 

comment period invalidates the entire CEQA process, and that such a failure must 

be remedied by permitting additional public comment.6  It is also well-settled that a 

CEQA document may not rely on hidden studies or documents that are not provided 

to the public.7  By failing to make all documents referenced and incorporated by 

reference in the ND “readily accessible” during the current comment period, the 

City is in violation of these requirements. 

 

We request that the City immediately provide us with access to the 

outstanding documents referenced or relied upon in the ND, including those listed 

herein, and that the City extend the public review period for at least 30 days from 

the date on which the City releases the referenced documents for public review. 

 

 As the comment period ends on March 24, please contact me by Monday, 

March 22, 2021 with the City’s response. 

 

 Please email me at dkey@adamsbroadwell.com if you have any questions.  

Thank you for your assistance with this matter. 

 

      Sincerely, 

         
      Darien Key 

          

 

cc:    Beatrice Pacheco, Chief Clerk  

          Email: beatrice.pacheco@lacity.org 

 

 

DKK: ljl 

 
6 See Ultramar v. South Coast Air Quality Man. Dist. (1993) 17 Cal.App.4th 689, 699. 
7 Santiago County Water Dist. V. County of Orange (1981) 118 Cal.App.3d 818, 831 (“Whatever is 

required to be considered in an EIR must be in that formal report; what any official might have 

known from other writings or oral presentations cannot supply what is lacking in the report.”). 

mailto:dkey@adamsbroadwell.com
mailto:beatrice.pacheco@lacity.org
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March 9, 2021 
 
Via Email and U.S. Mail 
Chuanzhe Song, Planning Assistant 
Expedited Processing Department 
City of Los Angeles 
200 N. Spring St., Room 763 
Los Angeles, CA 90012 
Email: more.song@lacity.org 
 
Via Email Only 
Planning Records Management Department 
Email:  planning.recordsmgmt@lacity.org 
 

Beatrice Pacheco, Chief Clerk  
Email: beatrice.pacheco@lacity.org 

 
Re:  Request for Immediate Access to Public Records – DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) 
 

Dear Ms. Song, Planning Records Management Department, and Ms. Pacheco: 
 
 We are writing on behalf of Coalition for Responsible Equitable Economic 
Development (“CREED LA”) to request immediate access to any and all public 
records referring or related to the DOCS Surgical Hospital Project 
(Case No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV Holdings, LLC. This 
request includes, but is not limited to, any and all materials, applications, 
correspondence, resolutions, memos, notes, analyses, electronic mail messages, files, 
maps, charts, and/or any other documents related to the Project. This request does 
not include the Negative Declaration (“ND”) or documents referenced or relied upon 
in the ND, which we have requested in a separate letter pursuant to the California 
Environmental Quality Act.     
 
 The Project proposes to develop a five-story, 48,027 square-foot hospital 
specializing in orthopedic and spinal-related surgical procedures and treatment. 
The Project will include 17 patient beds and a series of additional facilities and 
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services to enhance employee, patient, and visitor experiences, including in-house 
administrative offices and x-ray/MRI services, a pharmacy, dining services, four 
operating rooms, post-operation recovery rooms, and a roof deck garden. The Project 
also proposes to include a community-serving retail space on the first floor that will 
be open to the general public. The Project site is located at 6000-6032 West San 
Vicente Boulevard, Los Angeles, CA, 90036. The Project site’s Assessor’s Parcel 
Numbers are 5086-013-014, 5086-013-015, 5086-013-016, and 5086-013-017. 
 
 This request is made pursuant to the California Public Records Act, 
Government Code §§ 6250, et seq.  This request is also made pursuant to Article I, 
section 3(b) of the California Constitution, which provides a constitutional right of 
access to information concerning the conduct of government.  Article I, section 3(b) 
provides that any statutory right to information shall be broadly construed to 
provide the greatest access to government information and further requires that 
any statute that limits the right of access to information shall be narrowly 
construed.   
 
 We request immediate access to review the above documents pursuant to 
section 6253(a) of the Public Records Act, which requires public records to be “open 
to inspection at all times during the office hours of the state or local agency” and 
provides that “every person has a right to inspect any public record.” Gov. Code § 
6253(a).  Therefore, the 10-day response period applicable to a “request for a copy of 
records” under Section 6253(c) does not apply to this request.  
 
 My contact information is: 

 
U.S. Mail 
Sheila Sannadan 
Adams Broadwell Joseph & Cardozo 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA 94080-7037 
 

Email 
ssannadan@adamsbroadwell.com  
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I will be contacting you to arrange for duplication/transmission of the 
documents. If you have any questions, please call our South San Francisco office at 
(650) 589-1660.  Thank you for your assistance with this matter. 
 
 
      Sincerely, 

    
      Sheila M. Sannadan 
      Legal Assistant 
 
 
 
CC:   Vince Bertoni, Director of Planning 
         Email: vince.bertoni@lacity.org 
       
 
SMS:acp 
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March 9, 2021 
 
Via Email and U.S. Mail 
 
Chuanzhe Song, Planning Assistant 
Expedited Processing Department 
City of Los Angeles 
200 N. Spring St., Room 763 
Los Angeles, CA 90012 
Email: more.song@lacity.org 
 
Vince Bertoni, Director of Planning 
City Planning Department 
City of Los Angeles 
200 N. Spring St., Suite 525  
Los Angeles, CA 90012 
Email: vince.bertoni@lacity.org 
 

Holly L. Wolcott, City Clerk  
Office of the City Clerk 
200 N. Spring Street 
City Hall - Room 360 
Los Angeles, CA 90012 
Email: CityClerk@lacity.org  

 
Re: Request for Mailed Notice of Actions and Hearings – DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) 
 

Dear Ms. Song, Ms. Wolcott, and Mr. Bertoni: 
 
 We are writing on behalf of Coalition for Responsible Equitable Economic 
Development (“CREED LA”) to request mailed notice of the availability of any 
environmental review document, prepared pursuant to the California 
Environmental Quality Act, related to the DOCS Surgical Hospital Project (Case 
No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV Holdings, LLC, as well as 
a copy of the environmental review document when it is made available for public 
review.   

 
 The Project proposes to develop a five-story, 48,027 square-foot hospital 
specializing in orthopedic and spinal-related surgical procedures and treatment. 



March 9, 2021 
Page 2 
 
 

L5115-003acp 

 

 

 printed on recycled paper 

The Project will include 17 patient beds and a series of additional facilities and 
services to enhance employee, patient, and visitor experiences, including in-house 
administrative offices and x-ray/MRI services, a pharmacy, dining services, four 
operating rooms, post-operation recovery rooms, and a roof deck garden. The Project 
also proposes to include a community-serving retail space on the first floor that will 
be open to the general public. The Project site is located at 6000-6032 West San 
Vicente Boulevard, Los Angeles, CA, 90036. The Project site’s Assessor’s Parcel 
Numbers are 5086-013-014, 5086-013-015, 5086-013-016, and 5086-013-017. 
 

We also request mailed notice of any and all hearings and/or 
actions related to the Project.  These requests are made pursuant to Public 
Resources Code Sections 21092.2, 21080.4, 21083.9, 21092, 21108, 21152, 
21167(f), and Government Code Section 65092, which require local agencies to 
mail such notices to any person who has filed a written request for them with 
the clerk of the agency’s governing body. 

 
Please send the above requested items by email and U.S. Mail to our South 

San Francisco Office as follows: 
 

U.S. Mail 
Sheila M. Sannadan 
Adams Broadwell Joseph & Cardozo 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA 94080-7037 

Email 
ssannadan@adamsbroadwell.com 
 

 

 
Please call me at (650) 589-1660 if you have any questions.  Thank you for 

your assistance with this matter. 
 
 
      Sincerely, 

   
      Sheila M. Sannadan 
      Legal Assistant 
 
SMS:acp 
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March 9, 2021 
 
Via Email and U.S. Mail 
Chuanzhe Song, Planning Assistant 
Expedited Processing Department 
City of Los Angeles 
200 N. Spring St., Room 763 
Los Angeles, CA 90012 
Email: more.song@lacity.org 
 
Via Email Only 
Planning Records Management Department 
Email:  planning.recordsmgmt@lacity.org 
 

Beatrice Pacheco, Chief Clerk  
Email: beatrice.pacheco@lacity.org 

 
Re:  Request for Immediate Access to Public Records – DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) 
 

Dear Ms. Song, Planning Records Management Department, and Ms. Pacheco: 
 
 We are writing on behalf of Coalition for Responsible Equitable Economic 
Development (“CREED LA”) to request immediate access to any and all public 
records referring or related to the DOCS Surgical Hospital Project 
(Case No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV Holdings, LLC. This 
request includes, but is not limited to, any and all materials, applications, 
correspondence, resolutions, memos, notes, analyses, electronic mail messages, files, 
maps, charts, and/or any other documents related to the Project. This request does 
not include the Negative Declaration (“ND”) or documents referenced or relied upon 
in the ND, which we have requested in a separate letter pursuant to the California 
Environmental Quality Act.     
 
 The Project proposes to develop a five-story, 48,027 square-foot hospital 
specializing in orthopedic and spinal-related surgical procedures and treatment. 
The Project will include 17 patient beds and a series of additional facilities and 
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services to enhance employee, patient, and visitor experiences, including in-house 
administrative offices and x-ray/MRI services, a pharmacy, dining services, four 
operating rooms, post-operation recovery rooms, and a roof deck garden. The Project 
also proposes to include a community-serving retail space on the first floor that will 
be open to the general public. The Project site is located at 6000-6032 West San 
Vicente Boulevard, Los Angeles, CA, 90036. The Project site’s Assessor’s Parcel 
Numbers are 5086-013-014, 5086-013-015, 5086-013-016, and 5086-013-017. 
 
 This request is made pursuant to the California Public Records Act, 
Government Code §§ 6250, et seq.  This request is also made pursuant to Article I, 
section 3(b) of the California Constitution, which provides a constitutional right of 
access to information concerning the conduct of government.  Article I, section 3(b) 
provides that any statutory right to information shall be broadly construed to 
provide the greatest access to government information and further requires that 
any statute that limits the right of access to information shall be narrowly 
construed.   
 
 We request immediate access to review the above documents pursuant to 
section 6253(a) of the Public Records Act, which requires public records to be “open 
to inspection at all times during the office hours of the state or local agency” and 
provides that “every person has a right to inspect any public record.” Gov. Code § 
6253(a).  Therefore, the 10-day response period applicable to a “request for a copy of 
records” under Section 6253(c) does not apply to this request.  
 
 My contact information is: 

 
U.S. Mail 
Sheila Sannadan 
Adams Broadwell Joseph & Cardozo 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA 94080-7037 
 

Email 
ssannadan@adamsbroadwell.com  
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I will be contacting you to arrange for duplication/transmission of the 
documents. If you have any questions, please call our South San Francisco office at 
(650) 589-1660.  Thank you for your assistance with this matter. 
 
 
      Sincerely, 

    
      Sheila M. Sannadan 
      Legal Assistant 
 
 
 
CC:   Vince Bertoni, Director of Planning 
         Email: vince.bertoni@lacity.org 
       
 
SMS:acp 
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March 24, 2021 
 
 
 
VIA EMAIL AND OVERNIGHT MAIL 
 
Mr. More Song, Planning Assistant 
Department of City Planning 
City of Los Angeles 
200 North Main Street, Room 763 
Los Angeles CA 90012 
Email: more.song@lacity.org   

 

 
Re: Comments on the Initial Study/Negative Declaration for the 

DOCS Surgical Hospital Project ENV-2020-252-ND CPC-2020-251-
GPA-ZC-HD 

 
Dear Mr. Song: 

We write on behalf of the Coalition for Responsible Equitable Economic 
Development Los Angeles (“CREED LA”) to provide comments on the Initial Study 
and Negative Declaration (“ND”) prepared by the City of Los Angeles (“City”) for the 
DOCS Surgical Hospital Project ENV-2020-252-ND CPC-2020-251-GPA-ZC-HD 
(“Project”). 6000 SV Holdings, LLC (the “Applicant”) proposes the development of a 
five-story, 48,027 square-foot hospital specializing in orthopedic and spinal-related 
surgical procedures and treatment. The Project will include 17 patient beds and a 
series of additional facilities and services to enhance employee, patient, and visitor 
experiences, including in-house administrative offices and x-ray/MRI services, a 
pharmacy, dining services, four operating rooms, post-operation recovery rooms, 
and a roof deck garden.1 The Project also proposes to include a community-serving 
retail space on the first floor that will be open to the general public. There will be 40 
vehicle parking spaces on-grade and 10 bicycle parking spaces.2 

 
1 ND p.2-1. 
2 Id. 



March 24, 2021 
Page 2 
 
 

L5115-004acp 

 

 

 printed on recycled paper 

The Project Site is located on the south side of West San Vicente Boulevard, 
between South Ogden Drive and South Orange Grove Avenue, in the Wilshire 
Community Plan Area of the City. The Project Site is zoned C2-1-O with a land use 
designation of General Commercial under the Wilshire Community Plan. The 
Project Site includes an existing orthopedic and spinal medical hospital and a 
surface parking lot, all of which would be demolished through the development of 
the proposed Project.3 

Based upon our review of the ND and supporting documentation, we conclude 
that the ND fails to comply with the requirements of the California Environmental 
Quality Act4 (“CEQA”). The ND fails to accurately describe the Project. 
Additionally, it fails to analyze all required air quality, energy, GHG, hazards, land 
use, noise, and transportation issues. Lastly, it fails to identify the Project’s 
potentially significant environmental impacts and incorrectly concludes that no 
mitigation is required.  

As explained in these comments, there is more than a fair argument that the 
Project will result in potentially significant impacts relating to air quality, energy, 
GHG, hazards, land use, noise, and transportation. Substantial evidence also 
supports a fair argument that mitigation measures are necessary to reduce the 
Project’s potentially significant impacts to less than significant levels. The City may 
not approve the Project until it prepares an environmental impact report (“EIR”) 
that adequately analyzes the Project’s potentially significant direct, indirect, and 
cumulative impacts, and incorporates all feasible mitigation measures to avoid or 
minimize these impacts.  

We prepared these comments with the assistance of environmental health, 
air quality, and greenhouse gas (“GHG”) expert Dr. James Clark, Ph.D., of Clark 
and Associates, and acoustics expert Neil A. Shaw, FASA, FAES. Dr. Clark’s 
technical comments and curricula vitae are attached as Attachment A.5 Mr. 
Shaw’s technical comments and curriculum vitae are attached as Attachment B.6 
The attached expert comments require separate responses under CEQA.7 We 

 
3 ND, p. 2-2. 
4 Pub. Resources Code, §§ 21000 et seq.; 14 Cal. Code Regs. §§ 15000 et seq. (“CEQA Guidelines”). 
5 Attachment A: Letter from J. Clark re Comments on DOCs Surgical Hospital Project (Case 
Number: ENV-2020-252-ND) (March 23, 2021) (“Clark Comments”). 
6 Attachment B: Letter from N. Shaw re Comments on DOCs Surgical Hospital Project (Case 
Number: ENV-2020-252-ND) (March 22, 2021) (“Shaw Comments”). 
7 14 CCR § 15088(a), (c).  
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reserve the right to supplement these comments at later hearings and proceedings 
related to the Project.8  

I. STATEMENT OF INTEREST 

CREED LA is an unincorporated association of individuals and labor 
organizations that may be adversely affected by the potential public and worker 
health and safety hazards, and the environmental and public service impacts of the 
Project. The coalition includes the Sheet Metal Workers Local 105, International 
Brotherhood of Electrical Workers Local 11, Southern California Pipe Trades 
District Council 16, along with their members, their families, and other individuals 
who live and work in the City of Los Angeles. 

 Individual members of CREED LA and its member organizations include 
John Ferruccio, John P. Bustos, Gery Kennon, Chris S. Macias, Robert E. Murphy, 
Jr. These individuals live, work, recreate, and raise their families in the City of Los 
Angeles and surrounding communities. Accordingly, they would be directly affected 
by the Project’s environmental, health, and safety impacts. Individual members 
may also work on the Project itself. They will be first in line to be exposed to any 
health and safety hazards that exist on site. 

CREED LA also has an interest in enforcing environmental laws that 
encourage sustainable development and ensure a safe working environment for its 
members. Environmentally detrimental projects can jeopardize future jobs by 
making it more difficult and more expensive for businesses and industries to 
expand in the region, and by making the area less desirable for new businesses and 
new residents. Indeed, continued environmental degradation can, and has, caused 
construction moratoriums and other restrictions on growth that, in turn, reduce 
future employment opportunities. 

II. AN EIR IS REQUIRED 

CEQA is designed to inform decision-makers and the public about the 
potential, significant environmental effects of a project.9 “CEQA’s fundamental goal 

 
8 Gov. Code § 65009(b); PRC § 21177(a); Bakersfield Citizens for Local Control v. Bakersfield (2004) 
124 Cal. App. 4th 1184, 1199-1203; see Galante Vineyards v. Monterey Water Dist. (1997) 60 Cal. 
App. 4th 1109, 1121. 
9 14 Cal. Code Regs. (“CEQA Guidelines”) § 15002, subd. (a)(1). 
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[is] fostering informed decision-making.”10 “The purpose of CEQA is not to generate 
paper, but to compel government at all levels to make decisions with environmental 
consequences in mind.”11 

CEQA requires that an agency analyze the potential environmental impacts 
of its proposed actions in an EIR, except in certain limited circumstances.12 The EIR 
is the very heart of CEQA.13 The EIR acts like an “environmental ‘alarm bell’ whose 
purpose is to alert the public and its responsible officials to environmental changes 
before they have reached the ecological points of no return.”14 The EIR aids an 
agency in identifying, analyzing, disclosing, and, to the extent possible, avoiding a 
project’s significant environmental effects through implementing feasible mitigation 
measures.15 The EIR also serves “to demonstrate to an apprehensive citizenry that 
the [agency] has analyzed and considered the ecological implications of its action.”16 
Thus, an EIR “protects not only the environment but also informed self-
government.”17 

An EIR is required if “there is substantial evidence, in light of the whole 
record before the lead agency, that the project may have a significant effect on the 
environment.”18 The EIR aids an agency in identifying, analyzing, disclosing, and, 
to the extent possible, avoiding a project’s significant environmental effects through 
implementing feasible mitigation measures.19 In very limited circumstances, an 
agency may avoid preparing an EIR by issuing a negative declaration, a written 
statement briefly indicating that a project will have no significant impact. Because 
“[t]he adoption of a negative declaration . . . has a terminal effect on the 
environmental review process” by allowing the agency to dispense with the duty to 
prepare an EIR, negative declarations are allowed only in cases where there is not 

 
10 Laurel Heights Improvement Assn. v. Regents of University of California (1988) 47 Cal.3d 376, 
402. 
11 Bozung v. LAFCO (1975) 13 Cal.3d 263, 283. 
12 See, e.g., Pub. Resources Code, § 21100. 
13 Dunn-Edwards v. Bay Area Air Quality Management Dist. (1992) 9 Cal.App.4th 644, 652. 
14 Bakersfield Citizens for Local Control v. City of Bakersfield (2004) 124 Cal.App.4th 1184, 1220. 
15 Pub. Resources Code § 21002.1(a); CEQA Guidelines § 15002(a), (f). 
16 No Oil, Inc. v. City of Los Angeles (1974) 13 Cal.3d 68, 86. 
17 Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 564. 
18 Pub. Resources Code, § 21080, subd. (d) (emphasis added); CEQA Guidelines, § 15064; see also 
Pocket Protectors v. City of Sacramento (2004) 124 Cal.App.4th 903, 927; Mejia v. City of Los Angeles 
(2005) 13 Cal.App.4th 322. 
19 Pub. Resources Code, § 21002.1, subd. (a); CEQA Guidelines, § 15002, subd. (a) & (f). 
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even a “fair argument” that the project will have a significant environmental 
effect.20  

Under the fair argument standard, a lead agency “shall” prepare an EIR 
whenever substantial evidence in the whole record before the agency supports a fair 
argument that a project may have a significant effect on the environment.21 The 
phrase “significant effect on the environment” is defined as “a substantial, or 
potentially substantial, adverse change in the environment.”22 In certain 
circumstances, a project with potentially significant impacts can be modified by the 
adoption of mitigation measures to reduce the impacts to a level of insignificance. In 
such cases, an agency may satisfy its CEQA obligation by preparing a mitigated 
negative declaration.23 A mitigated negative declaration, however, is also subject to 
the fair argument standard. Thus, an MND is also inadequate, and an EIR is 
required, whenever substantial evidence in the record supports a “fair argument” 
that significant impacts may occur, even with the imposition of mitigation 
measures. 

The “fair argument” standard is an exceptionally “low threshold” favoring 
environmental review in an EIR rather than a negative declaration.24 The “fair 
argument” standard requires the preparation of an EIR if any substantial evidence 
in the record indicates that a project may have an adverse environmental effect.25 
As a matter of law, substantial evidence includes both expert and lay opinion.26 
Even if other substantial evidence supports the opposite conclusion, the agency 

 
20 Citizens of Lake Murray v. San Diego (1989) 129 Cal.App.3d 436, 440; Pub. Resources Code, 
§§ 21100, 21064. 
21 Pub. Res. Code §§21080(d), 21082.2(d); 14 Cal. Code Reg. §§ 15002(k)(3), 15064(f)(1), (h)(1); Laurel 
Heights Improvement Assn. v. Regents of the Univ. of Cal. (1993) 6 Cal.4th 1112, 1123; No Oil, Inc. v. 
City of Los Angeles (1974) 13 Cal.3d 68, 75, 82; Stanislaus Audubon Society, Inc. v. County of 
Stanislaus (1995) 33 Cal.App.4th 144, 150-151; Quail Botanical Gardens Found., Inc. v. City of 
Encinitas (1994) 29 Cal.App.4th 1597, 1601-1602.  
22 Pub. Resources Code, § 21068. 
23 Pub. Resources Code, § 21064.5; CEQA Guidelines, § 15064, subd. (f)(2). 
24 Pocket Protectors v. City of Sacramento (2004) 124 Cal.App.4th 903, 928. 
25 CEQA Guidelines, § 15064, subd. (f)(1); Pocket Protectors v. City of Sacramento, supra, 124 
Cal.App.4th at 931. 
26 Pub. Resources Code, § 21080, subd. (e)(1); CEQA Guidelines, § 15064, subd. (f)(5). 



March 24, 2021 
Page 6 
 
 

L5115-004acp 

 

 

 printed on recycled paper 

nevertheless must prepare an EIR.27 Under the “fair argument,” CEQA always 
resolves the benefit of the doubt in favor of the public and the environment. 

III. THE CITY FAILED TO PROVIDE TIMELY ACCESS TO 
DOCUMENTS REFERENCED AND INCORPORATED BY 
REFERENCE IN THE ND 

The City violated CEQA and improperly truncated the ND public comment 
period by failing to make all documents referenced or relied on in the ND available 
for public review during the Project’s public comment period.28  As a result, CREED 
LA was unable to complete its review and analysis of the ND and its supporting 
evidence during the current public comment period, which ends on March 24, 2021.  
We therefore provide these initial comments on the ND and reserve our right to 
submit supplemental comments on the ND at a future date.  

Access to all of the documents referenced in the ND during the noticed public 
comment period is necessary to conduct a meaningful review of its analyses, 
conclusions, and mitigation measures and to assess the Project’s potential 
environmental impacts.  CEQA requires that “all documents referenced” and 
“incorporated by reference” in a negative declaration be available for review and 
“readily accessible” during the entire comment period.29  The courts have held 
that the failure to provide even a few pages of a CEQA document for a portion of the 
review and comment period invalidates the entire CEQA process, and that such a 
failure must be remedied by permitting additional public comment.30  It is also well-
settled that a CEQA document may not rely on hidden studies or documents that 
are not provided to the public.31   

 
27 Arviv Enterprises v. South Valley Area Planning Comm. (2002) 101 Cal.App.4th 1333, 1346; 
Stanislaus Audubon v. County of Stanislaus (1995) 33 Cal.App.4th 144, 150-151; Quail Botanical 
Gardens v. City of Encinitas (1994) 29 Cal.App.4th 1597. 
28 See PRC § 21091(b); 14 CCR § 15073(a).   
29 PRC § 21092(b)(1) (emphasis added); 14 CCR § 15072(g)(4). 
30 See Ultramar v. South Coast Air Quality Man. Dist. (1993) 17 Cal.App.4th 689, 699. 
31 Santiago County Water Dist. V. County of Orange (1981) 118 Cal.App.3d 818, 831 (“Whatever is 
required to be considered in an EIR must be in that formal report; what any official might have 
known from other writings or oral presentations cannot supply what is lacking in the report.”). 
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On March 9, 2021, we submitted a request for immediate access to documents 
referenced in the ND seeking “any and all documents referenced, incorporated by 
reference, and relied upon” by the City in its preparation of the ND.32   

Our initial request for immediate access to the documents, made on March 9, 
2021, was partially answered on March 15, 2021.33 On March 15, 2021, we received 
a Hightail Program link containing fifty-eight files with some, but not all, of the 
documents referenced in the ND.   

We followed up on March 19, 2021 with a list of the missing ND reference 
documents to the City.34  The City agreed to provide CREED LA with an informal 
extension to April 16, 2021 to provide comments on the ND, but declined to extend 
the noticed public comment period on the ND.35 

 
The City’s inability to provide access to all of the ND reference documents 

during the ND’s noticed public comment period constituted unusual circumstances 
warranting an extension.36 Furthermore the City states that because the “CEQA 
inquiry does not affect the public hearing timeline, the City will not be issuing a 
new public hearing notice for April 6” even though these documents will be needed 
for us to properly engage with the decision makers.37 

 
CEQA requires that all documents referenced, incorporated by reference, and 

relied upon in a ND be readily available to the public during the entire CEQA 
public comment period.38  This requirement does not relate to the public hearing 
timeline for a given project. The City’s response that the City believes it is not 
required to extend the noticed public comment period on the ND because there are 

 
32 Attachment C: Letter from Adams, Broadwell, Joseph & Cardozo to City of Los Angeles re 
Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 
Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 9, 2021). 
33 Attachment D: Letter from City of Los Angeles to Adams, Broadwell, Joseph & Cardozo re 
Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 
Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 15, 2021) 
34 Attachment E: Letter from Adams, Broadwell, Joseph & Cardozo to City of Los Angeles re 
Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 
Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 19, 2021). 
35 Attachment F: Email from City to ABJC re “Re: DOCS Surgical Hospital Project ENV-2020-252-
ND CPC-2020-251-GPA-ZC-HD” (Mar. 23, 2021). 
36 See Ultramar, 17 Cal.App.4th at 699. 
37 Attachment F: Email from City to ABJC re “Re: DOCS Surgical Hospital Project ENV-2020-252-
ND CPC-2020-251-GPA-ZC-HD” (Mar. 23, 2021). 
38 PRC § 21092(b)(1) (emphasis added); 14 CCR § 15072(g)(4). 
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no hearing scheduled on the Project before April 16 is irrelevant and does not 
remedy the City’s CEQA violation.    

 
Despite CREED LA’s month-long efforts to obtain “immediate access” to all 

materials referenced in the ND, the City granted access these materials in an 
untimely, piecemeal fashion over a period of several weeks, still has not completed 
its production of documents, then declined to extend the public comment period.  
The City’s actions flout CEQA’s disclosure requirements.39  By failing to make all 
documents referenced and incorporated by reference in the ND “readily accessible” 
to the public during the entire comment period, the City violated the clear 
procedural mandates of CEQA, to the prejudice of CREED LA and other members of 
the public.  

IV. THE ND FAILS TO PROVIDE AN ACCURATE AND COMPLETE 
PROJECT DESCRIPTION  

An accurate and complete project description is necessary to evaluate the 
potential environmental effects of a proposed project.40 Without a complete project 
description, the environmental analysis will be impermissibly narrow, thus 
minimizing the project’s impacts and undercutting public review.41 The courts have 
repeatedly held that “an accurate, stable and finite project description is the sine qua 
non of an informative and legally sufficient [CEQA document].”42 Only through an 
accurate view of the project may affected outsiders and public decision-makers 
balance the proposal’s benefit against its environmental costs.43  

A. The ND Fails to Accurately Describe the Project’s Proposed 
Uses 

The ND fails to differentiate between the medical office, hospital, and retail 
uses when measuring the Project’s impacts. For example, Table 3-2 (Building 
Summary), shows split uses between hospital/medical office/retail and allocates 

 
39 Id.; Gov. Code § 6253(a) (requires public records to be “open to inspection at all times during the 
office hours of the state or local agency” and provides that “every person has a right to inspect any 
public record.”). 
40 See, e.g., Laurel Heights Improvement Association v. Regents of the University of California (1988) 
47 Cal.3d 376. 
41 See ibid. 
42 County of Inyo v. County of Los Angeles (1977) 71 Cal.App.3d 185, 193. 
43 Id. at pp. 192-193.  



March 24, 2021 
Page 9 
 
 

L5115-004acp 

 

 

 printed on recycled paper 

about one-fourth (¼) of the total hospital space to outpatient and retail uses.44 Yet 
the ND’s Air Quality,45 GHG,46 Energy,47 and Transportation analysis48 all treat the 
land use as a homogeneous hospital use, and not the actual mixed-use it is.49 A 
Project description must contain sufficient information to understand the 
environmental impacts of the proposed project.50 The ND obscures the Project’s 
impacts by inconsistently describing the scope of the Project. 

Additionally, there is no single place in the ND that consistently describes 
the Project’s proposed uses, and the ND contains no supporting evidence for the 
varying on-site uses in the respective appendices.51 This is a violation of CEQA, 
which resulted in an inaccurate and unsupported analysis of Project impacts. For 
example, the ND concludes that the off-site operational noise will only result in 264 
net new daily trips.52 This is likely an underestimate since that number relies on 
the Transportation Study in Appendix J which only analyzes all the land use as a 
hospital, and fails to calculate the impacts from the retail portion. Additionally, a 
required VMT analysis was avoided because of the inputs relied on in the VMT 
calculator in Attachment B to Appendix J-1. The inputs relied only on specifically 
do not account for the retail portions of the Project, thereby underestimating the 
Project’s vehicle trips.53 The courts have explained that “a project description that 
gives conflicting signals to decision-makers and the public about the nature and 
scope of the project is fundamentally inadequate and misleading.”54  

  
An EIR must be prepared to provide a single, accurate project description and 

a consistent analysis of the Project’s impacts using the same project description. 
The Agency similarly may not rely on information buried in the CEQA document’s 
appendices to prove that it provided an adequate project description. 
Decisionmakers and the public cannot be expected to “ferret out” crucial project 
information by poring over the CEQA document’s appendices and supporting 
references. “The data in a [CEQA document] must not only be sufficient in quantity, 

 
44 ND., p. 3-6. 
45 Appendix B, p.11. 
46 Appendix B, p.11. 
47 Appendix E, p.4. 
48 Appendix J, pp.51-52. 
49 See Air Quality, GHG, Energy, and Transportation ND sections. 
50 CEQA Guidelines, § 15146, discussion. 
51 See generally, ND Appendices A-L2. 
52 ND, p. 4-168. 
53 Appendix J1, Attachment B. 
54 Stopthemillenniumhollywood.com v. City of Los Angeles (2019) 39 Cal.App.5th 1, 17. 
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it must be presented in a manner calculated to adequately inform the public and 
decision makers, who may not be previously familiar with the details of the project. 
‘[I]nformation ‘scattered here and there in an EIR appendices’ or a report ‘buried in 
an appendix,’ is not a substitute for ‘a good faith reasoned analysis.’”55 

B. The ND Fails to Disclose and Mitigate Potentially Significant 
Impacts from Methane  

The ND explains that the Project Site is located within the boundaries of the 
City of Los Angeles Methane Zone.56 However, it does not provide any information 
about the presence of methane at the site or address the potentially significant 
health impacts associated with the methane gas in the subsurface. This is a 
significant omission of critical information related to the Project’s hazardous 
materials impacts. The lack of this information makes any analysis impossible due 
to the lack of a baseline. 
 
V. SUBSTANTIAL EVIDENCE SUPPORTS A FAIR ARGUMENT THAT 

THE PROJECT MAY RESULT IN SIGNIFICANT IMPACTS THAT 
REQUIRE THE CITY TO PREPARE AN EIR 

Under CEQA, a lead agency must prepare an EIR whenever substantial 
evidence in the whole record before the agency supports a fair argument that a 
project may have a significant effect on the environment.57 The fair argument 
standard creates a “low threshold” favoring environmental review through an EIR, 
rather than through issuance of a negative declaration.58 An agency’s decision not to 
require an EIR can be upheld only when there is no credible evidence to the 
contrary.59 Substantial evidence can be provided by technical experts or members of 

 
55 Vineyard Area Citizens for Responsible Growth, Inc. v. City of Rancho Cordova (2007) 40 Cal.4th 
412, 442 (quoting California Oak Foundation v. City of Santa Clarita (2005) 133 Cal.App.4th 1219, 
1239.) 
56 ND, p. 3-5; p. 4-113. 
57 Pub. Resources Code, § 21082.2; CEQA Guidelines, § 15064, subds. (f), (h); Laurel Heights II, 
supra, 6 Cal. 4th at p. 1123; No Oil, Inc. v. City of Los Angeles (1974) 13 Cal. 3d 68, 75, 82; 
Stanislaus Audubon Society, Inc. v. County of Stanislaus (1995) 33 Cal.App.4th 144, 150-151; Quail 
Botanical, supra, 29 Cal.App.4th at pp. 1601-1602. 
58 Citizens Action to Serve All Students v. Thornley (1990) 222 Cal.App.3d 748, 754. 
59 Sierra Club v. County of Sonoma (1992) 6 Cal.App.4th, 1307, 1318; see also Friends of B Street, supra, 
106 Cal.App.3d at p. 1002 (“If there was substantial evidence that the proposed project might have a 
significant environmental impact, evidence to the contrary is not sufficient to support a decision to 
dispense with preparation of an [environmental impact report] and adopt a negative declaration, 
because it could be ‘fairly argued’ that the project might have a significant environmental impact”). 
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the public.60 “If a lead agency is presented with a fair argument that a project may 
have a significant effect on the environment, the lead agency shall prepare an EIR 
even though it may also be presented with other substantial evidence that the 
project will not have a significant effect.”61 

As discussed below, there is a fair argument supported by substantial 
evidence that the Project may result in significant impacts relating to air quality, 
energy, hazards, GHG, noise, and transportation. The City is required to prepare an 
EIR to evaluate the Project’s impacts and propose mitigation measures to reduce 
those impacts to a less-than-significant level. 

A. There is Substantial Evidence Supporting a Fair Argument the 
Project May Result in Significant, Unmitigated Air Quality 
Impacts. 

Under CEQA a project has significant impacts if it “[v]iolate[s] any air 
quality standard or contribute[s] substantially to an existing or projected air quality 
violation.”62 The South Coast Air Quality Management District (“SCAQMD”) 
maintains thresholds of significance for criteria air pollutants that are to be used in 
determining the significance of a project’s air quality impacts under CEQA.63 

 The ND’s Air Quality Analysis Of Operational Emissions Is 
Flawed And Underestimates The Emissions Of PM2.5 
Exhaust Emissions 

The City has failed in its obligation to accurately assess all of the emissions 
of toxic air contaminants (“TACs”) that will be emitted during the operational phase 
of the Project. The City’s CalEEMod modeling fails to analyze the significant 
increase in PM2.5 exhaust emissions (assumed to be diesel particulate matter 
(“DPM”)) that will be released from the Project by not including the specific size and 

 
60 See, e.g., Citizens for Responsible and Open Government v. City of Grand Terrace (2008) 160 
Cal.App.4th 1323, 1340 (substantial evidence regarding noise impacts included public comments at 
hearings that selected air conditioners are very noisy); see also Architectural Heritage Assn. v. 
County of Monterey, 122 Cal.App.4th 1095, 1117-1118 (substantial evidence regarding impacts to 
historic resource included fact-based testimony of qualified speakers at the public hearing); Gabric v. 
City of Rancho Palos Verdes (1977) 73 Cal.App.3d 183, 199. 
61 CEQA Guidelines, § 15062, subd. (f). 
62 CEQA Appendix G.  
63 See SCAQMD Thresholds, available at http://www.aqmd.gov/docs/default-
source/ceqa/handbook/scaqmd-air-quality-significance-thresholds.pdf?sfvrsn=2. 
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type of emergency generator, fire pumps, and boilers to be used on site. Figures A-2, 
A-4, A-20 of Appendix A to the ND detail that a generator will be installed on the 1st 
floor of the project site. The size of the generator and rated emissions are not 
included in the figures nor in the ND. Figure C-6 of Sheet 6 of the same appendix 
reveals that a 6,000 gallon underground storage tank (“UST”) would be installed on 
the eastern side of the project site to fuel the generator. Dr. Clark explains that a 
6,000 gallon UST is 80 times larger (6,000/75 = 80) than the current above-ground 
storage tank (AST) presently utilized on-site. He concludes that this presents a 
clear indication that the Applicant is planning on installing a much larger back-up 
generator than is currently installed on site, which may result in substantially 
higher DPM emissions.64  

Dr. Clark explains that, in the ND’s CALEEMOD analysis of future 
operational conditions, no line item is included for the operation of a backup 
generator. Section 10.0 of the CALEEMOD outputs, labeled Stationary Equipment, 
Fire Pumps, and Emergency Generators is blank. This omission represents a 
significant error in the CALEEMOD analysis for future operations at the Project 
site.65 

Dr. Clark explains that the ND’s CalEEMod modeling also fails to consider 
the amount of time the unit will be tested yearly, by failing to include those 
emissions in the total amount of PM2.5 exhaust emissions calculated for the 
operational phase of the project. 66 In addition to releasing PM2.5 exhaust, Dr. Clark 
concludes that these stationary sources will also contribute significantly to the GHG 
potential for the Project.67 The City must prepare an EIR to reanalyze the Project’s 
operational emissions using accurate input factors, including by considering the 
type of generator and boilers to be utilized, the timeframe for annual operation, and 
must include mitigation measures to reduce potentially significant emissions to the 
greatest extent feasible. 

 
64 Clark Comments, pp. 9-10. 
65 Clark Comments, pp. 9-10. 
66 Clark Comments, pp. 9-10. 
67 Id. 
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B. Substantial Evidence Supports a Fair Argument that the 
Project May Result in Significant, Unmitigated Health Risk 
from Exposure to Toxic Air Contaminants  

 The ND Lacks Analysis of the Project’s Health Risk 
Impacts 

The City failed in its obligation to perform a site-specific health risk analysis 
(“HRA”) to disclose the extent of the Project’s construction and operational health 
risk impacts, as required by CEQA.  

 
CEQA requires the lead agency to must support its findings of a project’s 

potential environmental impacts with concrete evidence, and with “sufficient 
information to foster informed public participation and to enable the decision 
makers to consider the environmental factors necessary to make a reasoned 
decision.”68  In particular, CEQA requires that a project’s health risks “must be 
‘clearly identified’ and the discussion must include ‘relevant specifics’ about the 
environmental changes attributable to the Project and their associated health 
outcomes.”69  Courts have held that an environmental review document must 
disclose a project’s potential health risks to a degree of specificity that would allow 
the public to make the correlation between the project’s impacts and adverse effects 
to human health.70  The ND fails to meet this standard because it omits a 
meaningful, detailed, or quantitative analysis of the Project’s health risk. 

According to the ND, the Project site resides in an area of Los Angeles in 
which the SCAQMD’s Multiple Air Toxics Exposure Study IV (“MATES IV”) model 
calculated a cancer risk from air toxics of approximately 1,070 in one million, 
slightly greater than the South Coast Air Basin’s (“SCAB’s”) average risk of 897 in 
one million. The ND states that the risk near the Project site is comparable to other 
areas in the Wilshire Community Plan Area.  Dr. Clark explains that this six-year-
old report details conditions in Los Angeles from 2012, almost a decade ago, 
which does not accurately represent current conditions in the SCAB.71 The ND fails 
to describe current baseline DPM exposure levels, what air toxins drive the risk, or 

 
68 Sierra Club v. County of Fresno (2018) 6 Cal.5th 502, 516. 
69 Id. at 518. 
70 Id. at 518–520; Bakersfield Citizens for Local Control v. City of Bakersfield (2004) 124 Cal.App.4th 
1184. 
71 Clark Comments, p. 6. 
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the sources of those air toxics.72 Dr. Clark explains that DPM represents the most 
significant air toxin emitted in the SCAB (approximately 80% of the overall cancer 
health risk in the Basin),73 And that the largest sources of DPM reported in the 
2015 report were heavy-heavy duty diesel trucks (“HHDD”), medium-heavy duty 
diesel trucks (“MHDD”), off-road equipment (primarily generators), trains, and 
ocean-going vessels.74  

The City goes on to describe the Office of Environmental Health and Hazard 
Assessment’s (“OEHHA’s”) CalEnviroScreen 3.0 ranking for the Project’s census 
tract (85-90th percentile). This June 2018 update contained a number of factors 
including the pollution burden percentile, DPM percentile, and the traffic 
percentile. The tract’s pollution-specific burden is ranked 91st percentile, indicating 
that it is among the most pollution-burdened tracts in the state. Not stated in the 
ND is that exposures to DPM were calculated to be in the 80th to 90th percentile 
(84th percentile). Exposures from traffic were calculated to be in the 60th to 70th 
percentile (69th percentile).75 

OEHHA has since released a new version, CalEnviroScreen 4.0,76 which 
ranks the Project’s census tract as being slightly lower, in the 70th to 80th percentile 
(76th percentile). Exposures to DPM were calculated in CalEnviroScreen 4.0 to be in 
the 60th to 70th percentile (69th percentile).. Exposures from traffic were calculated 
to be in the 60th to 70th percentile (68th percentile),.77 Dr. Clark explains that, while 
current DPM baseline conditions are somewhat lower than the levels cited in the 
ND, current baseline DPM exposure levels in the Project areas remain high, and 
will be exacerbated by the Project’s DPM emissions.78  The ND fails to analyze the 

 
72 Id. 
73 SCAB. 2015. Final Report Multiple Air Toxics Exposure Study in the South Coast Air Basin. May, 
2015. Pg 3-5. https://www.aqmd.gov/docs/default-source/air-quality/air-toxic-studies/mates-iv/mates-
iv-final-draft-report-4-1-15.pdf?sfvrsn=7 
74 SCAB. 2015. Final Report Multiple Air Toxics Exposure Study in the South Coast Air Basin. May, 
2015. Appendix VIII Pgs 9-11. https://www.aqmd.gov/docs/default-source/air-quality/air-toxic-
studies/mates-iv/mates-iv-final-draft-report-4-1-15.pdf?sfvrsn=7; Clark Comments, pp. 6-7. 
75 Clark Comments, p. 7. 
76 OEHHA. 2021. Draft CalEnviroScreen 4.0. 
https://experience.arcgis.com/experience/4af93cf9888a424481d2868391af2d82/page/home/?data_id=d
ataSource_2-1754d6afdb4-layer-9%3A6884 
77 Clark Comments, p. 7. 
78 Clark Comments, pp. 7-8. 
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health effects that will be caused by the Project’s contribution to existing DPM 
exposure levels. 

The City’s emissions estimates for criteria pollutants do not substitute for a 
health risk analysis of the cancer risk posed by exposure to TACs, in particular 
DPM, released during Project construction and operation. The ND’s broad-brushed, 
non-quantitative approach ignores the substantial health impacts from criteria 
pollutants and TACs that will be emitted from the Project site. As Dr. Clark 
explains, criteria pollutants such as ozone and particulate matter lead to a host of 
respiratory impacts and diminished quality of life. TACs, including DPM, also 
contribute to a host of respiratory impacts and may lead to the development of 
various cancers. Failing to quantify those impacts places the community at risk for 
unwanted adverse health impacts. Even brief exposures to the TACs could lead to 
the development of adverse health impacts over the life of an individual.79  

Diesel exhaust contains nearly 40 toxic substances, including TACs, and may 
pose a serious public health risk for residents in the vicinity of the facility. TACs are 
airborne substances that are capable of causing short-term (acute) and/or long-term 
(chronic or carcinogenic, i.e., cancer-causing) adverse human health effects (i.e., 
injury or illness). TACs include both organic and inorganic chemical substances. 
The current California list of TACs includes approximately 200 compounds, 
including particulate emissions from diesel-fueled engines.80  

Diesel exhaust has been linked to a range of serious health problems 
including an increase in respiratory disease, lung damage, cancer, and premature 
death.81,82,83 Fine DPM is deposited deep in the lungs in the smallest airways and 
can result in increased respiratory symptoms and disease; decreased lung function, 

 
79 Clark Comments, pp. 7-8. 
80 Clark Comments, p. 8. 
81 California Air Resources Board, Initial Statement of Reasons for Rulemaking, Proposed 
Identification of Diesel Exhaust as a Toxic Air Contaminant, Staff Report, June 1998; see also 
California Air Resources Board, Overview: Diesel Exhaust & Health, 
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-
health#:~:text=Diesel%20Particulate%20Matter%20and%20Health&text=In%201998%2C%20CARB
%20identified%20DPM,and%20other%20adverse%20health%20effects. 
82 U.S. EPA, Health Assessment Document for Diesel Engine Exhaust, Report EPA/600/8-90/057F, 
May 2002. 
83 Environmental Defense Fund, Cleaner Diesel Handbook, Bring Cleaner Fuel and Diesel Retrofits 
into Your Neighborhood, April 2005; http://www.edf.org/documents/4941_cleanerdieselhandbook.pdf, 
accessed July 5, 2020. 
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particularly in children and individuals with asthma; alterations in lung tissue and 
respiratory tract defense mechanisms; and premature death.84 Exposure to DPM 
increases the risk of lung cancer. It also causes non-cancer effects including chronic 
bronchitis, inflammation of lung tissue, thickening of the alveolar walls, 
immunological allergic reactions, and airway constriction.85 DPM is a TAC that is 
recognized by state and federal agencies as causing severe health risks because it 
contains toxic materials, unlike PM2.5 and PM10.86  

The ND fails to include a site-specific analysis of the Project’s construction or 
operational health risk posed by DPM emissions, as required by CEQA. The ND 
asserts that no analysis is required because Project construction will last only three 
years, which is less than the 30-year lifetime risk of exposure to DPM.87 This 
conclusion is unsupported, contrary to CEQA’s requirement to analyze the health 
impacts from human exposure to emissions from development projects, and is 
inconsistent with applicable regulatory guidance. In particular, OEHHA 
recommends that all short‐term projects lasting at least two months be evaluated 
for cancer risks to nearby sensitive receptors.88 Furthermore, OEHHA guidance 
recommends that exposure from projects lasting more than 6 months be evaluated 
for the duration of the project, and recommends that an exposure duration of 30 
years be used to estimate individual cancer risk for the maximally exposed 
individual resident (“MEIR”).89  

In this case, Project construction will last 3 years, far longer than the 
minimum exposure periods to trigger a quantitative health risk analysis of the 
Project’s construction emissions pursuant to OEHHA guidance. Furthermore, the 
Project can reasonably be expected to operate for at least 30 years, as the existing 

 
84 California Air Resources Board, Initial Statement of Reasons for Rulemaking, Proposed 
Identification of Diesel Exhaust as a Toxic Air Contaminant, Staff Report, June 1998. 
85 Findings of the Scientific Review Panel on The Report on Diesel Exhaust as adopted at the Panel’s 
April 22, 1998 Meeting. 
86 Health & Safety Code § 39655(a) (defining “toxic air contaminant” as air pollutants “which may 
cause or contribute to an increase in mortality or in serious illness, or which may pose a present or 
potential hazard to human health. A substance that is listed as a hazardous air pollutant pursuant 
to subsection (b) of Section 112 of the federal act (42 U.S.C. Sec. 7412 (b)) is a toxic air 
contaminant.”); Clark Comments, p. 8. 
87 ND, p. 4-41. 
88 Risk Assessment Guidelines Guidance Manual for Preparation of Health Risk Assessments.” OEHHA, February 
2015, available at: http://oehha.ca.gov/air/hot_spots/2015/2015GuidanceManual.pdf, p. 8‐18. 
89 Id., pp. 8‐6, 8‐15; Clark Comments, p. 9. 
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medical hospital on the Project site has existed for 40 years.90 Therefore, even by 
the City’s own flawed reasoning, the ND should have quantified the Project’s health 
risk impacts from human exposure to DPM, but did not.91  

As discussed below and in Dr. Clark’s comments, it is entirely feasible to 
quantify the health risk from exposure of sensitive receptors to the Project’s 
construction and operational DPM emissions in an HRA. An HRA, prepared in 
accordance with OEHHA guidance for the baseline, construction, and future years 
of the project, is essential to the City’s CEQA compliance and should be prepared in 
a DEIR for the Project.92  

 The ND Fails to Assess The Health Risk Posed to Adjacent 
Residences from the Project’s Operational Emissions. 

The ND fails to address the health risks for residents in adjacent properties 
(less than 25 meters away from the property boundary) from TACs that will be 
released during the operational phase of the Project. The City’s air quality analysis 
ignores the potential cancer risk from diesel exhaust emitted by the project.93  

Based on the CALEEMOD analyses provided in Appendix B of the ND, the 
operational phase of the Project will emit 0.0940 lbs. per day of Fugitive PM2.5 
exhaust (assumed to be equal to DPM). Dr. Clark explains that this emissions level 
is an under-representation of the actual emissions from the Project since it does not 
include the emissions from the backup generator to be installed on-site.94  Dr. Clark 
estimates that these emissions are equivalent to DPM emissions of approximately 
34 lbs. per year.95  Since the City has not attempted to assess what those impacts 
would be on the local community and in particular the impacts to the adjacent 
residences, Dr. Clark prepared a screening assessment of the operational impacts 
reported in the CALEEMOD analyses for the project.96  

Using the South Coast Air Quality Management District’s Rule 1401 Risk 
Assessment Program Risk Calculator, which calculates the adjusted risk and 
hazards impacts that can be expected with farther distances from the source of 

 
90 ND, pp. 3-7. 
91 Clark Comments, p. 7. 
92 Clark Comments, p. 7. 
93 Clark Comments, pp. 9-10. 
94 Clark Comments, p. 10. 
95 Id. 
96 Clark Comments, p. 10. 
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emissions, Dr/ Clark was able to  quickly assess the health impacts from the 
Project’s operational emissions on the adjacent neighbors.  Dr. Clark used the basic 
emission tab of the model, and reasonably assumed the footprint of the 1st floor was 
approximately 9,600 square feet, and that operations at the Project site will 
continue year-round.97 Under the Tier 1 and Tier 2 analyses, Dr. Clark determined 
that the Project would fail, i.e., exceed the model’s significant cancer or chronic ASI 
level. The results of Dr. Clark’s health risk calculations are attached as Exhibit 1 
to this letter. Dr. Clark concludes that, for the preferred Project design, operational 
emissions of 0.094 lbs. per day of fugitive PM2.5 exhaust would result in cancer risks 
of in excess of the 10 in 1,000,000 threshold in the SCAQMD’s CEQA Air Quality 
Analysis. This represents a significant health risk impact that the ND fails to 
disclose98, 99 even before calculating the impact that the Project’s back-up generator 
will have on the risk analysis, which will increase DPM emissions, and therefore, 
health risk.100  

 The City Must Adopt All Feasible Mitigation Measures to 
Reduce the Project’s Significant Health Risk to Less than 
Significant Levels 

Mitigation is required to reduce the Project’s health risk impacts to less than 
significant levels. For the all phases of the Project, the City has a duty to disclose all 
the mitigation factors to be utilized and to compare unmitigated emissions to the 
applicable significance thresholds before applying mitigation measures.101  The use 
of ‘performance standards’ to achieve emissions reductions, e.g., assuming that a 
more energy-efficient and cleaner-burning construction vehicle fleet mix would 
produce reductions of emissions a priori, fails to accurately describe the Project’s 
unmitigated emissions, and impermissibly compresses the analysis of impacts and 
mitigation measures into a single issue, in violation of CEQA.102   The ND’s failure 
to ensure that the best available emission control technology will be utilized on all 
diesel-powered equipment used during the construction phase of the Project fails 

 
97 Id. 
98 SCAQMD.  1993. CEQA Air Quality Guidelines. Revised in November, 1993. 
99 SCAQMD.  2019. South Coast AQMD Air Quality Significance Thresholds. 
http://www.aqmd.gov/docs/default-source/ceqa/handbook/scaqmd-air-quality-significance-
thresholds.pdf 
100 Clark Comments, p. 10. 
101 PRC §§ 21002.1(a)(b), 21100(b)(3).  Where several mitigation measures are available to mitigate 
an impact, each should be discussed and the basis for selecting a particular measure should be 
identified.  14 CCR § 15126.4(a)(1)(B).   
102 Lotus v. Dept. of Transportation (2013) 223 Cal.App.4th 650. 
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comply with CEQA’s requirement to mitigate the Project’s potentially significant 
construction emissions to the greatest extent feasible.103  

The United States Environmental Protection Agency (“U.S. EPA”) has slowly 
adopted more stringent standards to lower the emissions from off-road construction 
equipment since 1994. Since that time, Tier 1, Tier 2, Tier 3, Tier 4 Interim, and 
Tier 4 Final construction equipment has been phased in overtime. Tier 4 Final 
represents the cleanest-burning equipment and therefore has the lowest emissions 
compared to all other tiers, including Tier 4 Interim equipment.104  The ND’s air 
quality analysis does not specify what level of emission control would be used on-
site for the Project’s construction fleet. Requiring the use of Tier 4 final or 
equivalent control technology for all equipment would provide the residents 
adjacent to the Project site the greatest level of protection possible.105  Absent a 
binding mitigation measure requireing the use of Tier 4 Final construciton 
equipment, the City lacks substantial evidence to support its conclusion that the 
Project’s construction-related health risk will be less than significant. 

For the operational phase of the Project, the City must promulgate mitigation 
measures to ensure that residents near the Project are not adversely affected by the 
significant DPM emissions from the generator to be installed onsite. Dr. Clark 
explains that emissions from combustion engines for stationary uses, including 
diesel generators, are generally regulated by the U.S. EPA and the California Air 
Resources Board (“CARB”).106 Engine emission standards are promulgated in a 
tiered system (I through IV final) that designates maximum pollutant emissions. 
Unlike Off-Road Diesel-Powered Engines for Mobile Sources (currently utilizing 
Tier 4 Interim and Final technology which reduces PM2.5 emissions by 90% and 
more), Dr. Clark explains that diesel back-up generators generally have U.S. EPA 
Tier II ratings and need to be outfitted with diesel particulate filters to achieve 
additional PM2.5 reductions.107 In addition, diesel-powered generator engines 
should be fueled using ultra-low sulfur diesel fuel with a maximum sulfur content of 
15 parts per million (ppm). Dr. Clark concludes that, if higher-rated diesel 

 
103 Clark Comments, pp. 10-11. 
104 “San Francisco Clean Construction Ordinance Implementation Guide for San Francisco Public 
Projects.” August 2015, available at: 
https://www.sfdph.org/dph/files/EHSdocs/AirQuality/San_Francisco_Clean_Construction_Ordinance_
2015.pdf, p. 6; Clark Comments, p. 11. 
105 Clark Comments, p. 12. 
106 Id. 
107 Id. 
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generators are available for use, the City must require that the Applicant purchase 
and maintain the generator that will achieve the highest amount of DPM 
reduction.108  Only in this way can the City ensure that the Project’s significant 
operational DPM emissions would be mitigated to the greatest extent feasible. 

The City should prepare an EIR which accurately discloses the extent of the 
Project’s health risk from construction and operational DPM emissions, and which 
includes a Mitigation Monitoring and Reporting Program with enforceable 
mitigation measures to reduce the Project’s health risk to the greatest extent 
feasible.109  

C. Substantial Evidence Supports a Fair Argument that the 
Project May Result in Potentially Significant Impacts from 
Energy Use 

CEQA requires agencies to analyze a project’s energy impacts when “the 
project’s energy use reveals that the project may result in significant environmental 
effects due to the wasteful, inefficient, or unnecessary use of energy….”110 The 
CEQA Guidelines also state that the analysis of a project’s energy impacts “should 
include the project’s energy use for all project phases and components,” and that 
relevant considerations include “the project’s size, location, orientation, equipment 
use and any renewable energy features that could be incorporated into the 
project.”111 Further guidance for considering energy impacts is included in Appendix 
F of the Guidelines, which states that the energy analysis may include the project’s 
energy requirements “for each stage of the project including construction, operation, 
maintenance and/or removal,” “[t]he effects of the project on local and regional 
energy supplies and on requirements for additional capacity,” and “[t]he effects of 
the project on peak and base period demands for electricity and other forms of 
energy.”112  

 
108 Clark Comments, p. 13. 
109 Clark Comments, p. 13. 
110 14 C.C.R. § 15126.2(b). 
111 Id.  
112 CEQA Guidelines, Appendix F: Energy Conservation, §§ C(1)–C(3).  
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 The Project Fails to Properly Capture the Amount of 
Diesel Fuel used During Construction for Haul Trips.  

In the Energy Section, the Project estimates that 1,838 gallons of diesel fuel 
will be used for hauling when the actual amount should be closer to 2,651.113 The 
Calculation of Diesel Usage During Construction (On-road haul) table in Appendix 
E estimates that the length of each trip is 40 miles.114 This is incorrect because a 
round trip calculation from the Project site to Sunshine Canyon Landfill based on 
the routes suggested in the Project Description115 is roughly 57 miles, not the 40 
listed.116 This means the total estimated miles of 12,240 is off by 5,145 miles 
because 305 haul trips equal approximately 17,385 miles. The total miles 
calculation then affects the total gallons consumption by increasing it to 2,651. 

D. Substantial Evidence Supports a Fair Argument that the 
Project May Result in Significant, Unmitigated GHG Emissions  

CEQA requires the lead agency to use scientific data to evaluate GHG 
impacts directly and indirectly associated with a project.117 The analysis must 
“reasonably reflect evolving scientific knowledge and state regulatory schemes.”118 
In determining the significance of GHG emissions impacts, the agency must 
consider the extent to which the project may increase GHG emissions compared to 
the existing environmental setting and the “extent to which the project complies 

 
113 ND, 4-64; See Table 4.6-1. 
114 ND Appendix E, Calculation of Diesel Usage During Construction (On-road haul) Table. 
115 ND, p.3-13. 
116 See Attachment G Google maps to Sunshine Canyon Landfill. 
117 See 14 C.C.R. § 15064.4(a) (lead agencies “shall make a good-faith effort, based to the extent 
possible on scientific and factual data, to describe, calculate or estimate the amount of greenhouse 
gas emissions resulting from a project); 14 C.C.R. § 15064(d) (evaluating significance of the 
environmental effect of a project requires consideration of reasonably foreseeable indirect physical 
changes caused by the project); 14 C.C.R. § 15358(a)(2) (defining “effects” or “impacts” to include 
indirect or secondary effects caused by the project and are “later in time or farther removed in 
distance, but are still reasonably foreseeable” including “effects on air”); CEQA Guidelines, Appendix 
G, § VIII: Greenhouse Gas Emissions (stating agencies should consider whether the project would 
“generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment.”) (emphasis added). 
118 14 C.C.R. § 15064.4(b); see also Cleveland National Forest Foundation v. San Diego Assn. of 
Governments (2017) 3 Cal.5th 497, 504 (holding that lead agencies have an obligation to track 
shifting regulations and to prepare EIRs in a fashion that keeps “in step with evolving scientific 
knowledge and state regulatory schemes”). 
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with regulations or requirements adopted to implement a statewide, regional, or 
local plan for the reduction or mitigation of GHG emissions.”119 

Under Section 15064.4, an agency can either measure GHG emissions (1) 
numerically (by comparing tons/metric tons of GHG emissions to a numeric – e.g. 
“Quantitative” - GHG significance threshold), or (2) by determining whether the 
project is consistent with applicable climate change plans / GHG reduction plans 
(“Qualitative” threshold).120  

 The ND Fails to Adequately Evaluate Greenhouse Gas 
Impacts due to Underestimated Haul Trip Length. 

As discussed above, the Project estimates that 1,838 gallons of diesel fuel will 
be used for hauling when the actual amount should be closer to 2,651.121 Thus if 
that number is relied on in the GHG Appendix B, then it underestimates the actual 
haul trip GHG emissions by 813 gallons of diesel.  

 The ND’s Greenhouse Gas (GHG) Emissions Analysis 
Shows That The Project’s GHG Emissions Will 
Significantly Increase, Impacting The Air Basin  

The City’s GHG analysis fails to consider the significant increase in GHG 
emissions that will result from the implementation of the Project and fails to 
include any mitigation measures to ensure that the Project will meet local and state 
mandates for reducing GHG emissions.122  

For the baseline condition at the site, the GHGs emissions were calculated 
using CALEEMOD 2016.3.2 and estimated that the total GHG emissions from the 
site are 828.2798 MT CO2e per year.123 Using the Project design plans, the ND 
calculated operational emissions for 2024 (the first year of operation) to be 
1854.2837 MT CO2e per year.  Dr. Clark explains that the additional 1,026 MT 
CO2e represents an approximate 124% increase in GHG emissions.124  Energy and 
mobile sources accounted for 83% of the GHG associated with the current and 
future project. Waste and water account for the remaining 16% of the current and 

 
119 14 C.C.R. § 15064.4(b)(1), (3). 
120 14 C.C.R. § 15064.4. 
121 ND, 4-64; See Table 4.6-1. 
122 Clark Comments, p. 14. 
123 ND, p. 4-98. 
124 Clark Comments, p. 14. 
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future GHG emissions.  Given the breakdown of the sources of emissions, Dr. Clark 
concludes that it is feasible for the City to formulate targeted mitigation measures 
to reduce the potentially significant GHG impacts of the Project.125 

CEQA Guidelines Section 15064(h)(3) allows a lead agency to make a finding 
of less than significant for GHG emissions if a project complies with adopted 
programs, plans, policies, and/or other regulatory schemes to reduce GHG 
emissions.  The ND concludes that the Project’s GHG emissions would be less than 
significant because the Project complies with CARB’s 2008 Scoping Plan, the 2020-
2045 RTP/SCS, and the Sustainable pLAn/Green New Deal.126  However, the ND 
fails to explain how the Project’s significant 124% increase in GHG emissions over 
baseline levels demonstrates compliance with these plans.  As a result, the ND’s 
conclusion that the Projects’ GHG emissions are insignificant based on a 
comparison to qualitative thresholds is unsupported. 

By contrast, Dr. Clark concludes that the Project’s GHG emissions are 
significant and unmitigated.  As he explains, the more than doubling of the GHG 
emissions from the Project represents a significant increase in GHG emissions 
which requires that mitigation measures be put in place.127 

The City must prepare an EIR which accurately discloses the Project’s GHG 
emissions, meaningfully compares them to a relevant significance threshold, and 
requires mitigation measures to reduce the Project’s GHG emissions by targeting 
energy and mobile sources which contribute substantially to the GHG emissions. 

E. The ND Lacks Substantial Evidence to Support its Conclusion 
that the Project Will Not Result in Significant, Unmitigated 
Impacts from Hazards on the Project Site  

 The ND Fails to Disclose and Mitigate Potentially 
Significant Impacts from Methane  

The ND explains that the Project Site is located within the boundaries of the 
City of Los Angeles Methane Zone.128 However, it does not provide any information 
about the presence of methane at the site or address the potentially significant 

 
125 Clark Comments, pp. 14-15. 
126 ND, p. 4-100. 
127 Clark Comments, p. 15. 
128 ND, p. 3-5; p. 4-113. 
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health impacts associated with the methane gas in the subsurface. This is a 
significant omission of critical information related to the Project’s hazardous 
materials impacts. 

Dr, Clark explains that methane gas is combustible with a lower explosive 
limit (LEL) of approximately 5%,v/v (percent volume) in air. In structures, methane 
concentrations above 25% of the LEL (above 1.25%, v/v) are considered to be 
regulatory action levels above which gas concentrations must be mitigated.129 For 
buildings to be constructed in a methane zone, the City of Los Angeles Department 
of Building and Safety considers even non-detectable readings of methane soil gas 
concentrations (0.0%,v/v) to be the action level at which soil gas concentrations 
must be mitigated.130  

According to the ND, the Project’s methane hazard would be mitigated to less 
than a significant level if the Project complies with Los Angeles Department of 
Building and Safety (“LADBS”) regulatory requirements for methane defined in the 
Los Angeles Methane Seepage Regulations (LAMC, Chapter IX, Article 1, Division 
71). These requirements address site testing, including appropriate Site Design 
Level, which will prevent or retard potential methane gas seepage into the 
building.131  Thus, the ND implicitly acknowledges that the Project’s subsurface 
methane is a potentially significant impact which requires mitigation.   

There is no discussion in the ND of the potential for exposure to methane, or 
how the construction and/or operation of the Project will affect methane release into 
the environment, thus making it difficult to ascertain whether any proposed 
mitigation is adequate. Simply stating that the Applicant will follow City standards 
without full disclosure of potential impacts is neither adequate analysis nor proper 
mitigation.  As Dr. Clark explains, the methane measures outlined in the ND are 
proscriptive mitigation measures.132  These measures must be incorporated into 
a mitigation plan for the Project. Therefore, the City’s use of a Negative Declaration 
is inappropriate, and the City must prepare an EIR or, at a minimum, an MND. 
The City must assess the significance of the methane intrusion potential at the site 
through testing before attempting to dispense with the very significant issue. The 

 
129 Clark Comments, pp. 13-14. 
130 Clark Comments, pp. 13-14. 
131 Clark Comments, p. 14. 
132 Clark Comments, p. 14. 
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City should prepare a DEIR which accurately discloses all of the potential hazards 
from methane intrusion at the Project site.  

 The ND Fails to Disclose and Mitigate Potentially 
Significant Impacts of Hazardous Wastes from Hospital 
Operations.  

Hazardous chemicals such as sterilants necessary to maintain 
sterility/cleanliness in operating rooms and the medically hazardous waste 
generated daily are not adequately accounted for in the ND. Dr. Clark explains 
that, given the increase in the size of the Project (twice as large as the current 
structures), it will be necessary to address how hazardous materials (including 
sterilants and biological waste) will be stored, removed, and accounted for on-site. 
133 As noted above, the ND fails to address the presence of a 6,000-gallon diesel 
underground storage tank that will be installed on-site. Diesel fuel, if released into 
the environment via leaks, spills, or failure of the tank, represent a significant 
source of hazardous waste that is unaccounted for in the ND.134  The City should 
prepare a DEIR which accurately discloses all of the potentially hazardous waste 
generated or stored on site. 

The ND lacks any discussion of these hazardous materials that will be 
present at the Project site during operation, what the current management systems 
look like, and what the future management system will look like.135 These omissions 
are critical, as they prevent the City and the public from ascertaining whether, and 
to what extent, potentially hazardous materials exist at the Project site. The lack of 
information also demonstrates that the ND’s conclusion that the Project will not 
result in significant hazardous materials impacts is not supported by substantial 
evidence, and prevents the City and the public from having any assurance that 
hazardous materials released during Project construction would be adequately 
abated, as required by CEQA, and by the California Office of Statewide Health 
Planning and Development. This is a potentially significant hazardous materials 
impact that the ND fails to disclose, and which requires analysis and mitigation in 
an EIR. 

The City must prepare an EIR to include a factually and legally adequate 
discussion of the baseline hazardous material conditions at the Project site, to 

 
133 Clark Comments, p. 13. 
134 Id. 
135 ND, pp. 4-112-4-119. 
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analyze the extent of the Project’s potential hazardous materials impacts, and to 
incorporate statements regarding the Project’s compliance with the California Office 
of Statewide Health Planning and Development (“OSHPD”) operational 
requirements that are supported by substantial evidence.  

F. Substantial Evidence Supports a Fair Argument that the 
Project May Result in Potentially Significant Impacts from 
Noise 

The ND fails to provide the details necessary to review the Project’s noise 
impacts and assess the mitigation needed to minimize them. Furthermore, the 
project description lacks information critical for the reviewing public to 
meaningfully assess the ND’s noise conclusions in several ways, including:136 

 The ND Fails to Establish Baseline Noise Levels 

There is no information in the ND about the existing ambient noise levels at 
the Project site or adjacent sensitive receptors. Rather than measure ambient noise 
levels at the Project site, the ND conclusively assumes that “[g]iven the Project 
Site’s location near the intersection of two major arterial roadways, Olympic 
Boulevard and San Vicente Boulevard, it is unlikely that noise from the current 
land uses has more than a nominal effect on surrounding ambient noise levels, 
which are primarily traffic-related.”137 The ND, therefore, fails to establish any 
baseline noise levels at the Project site.138 

The ND next identifies five sensitive receptors within less than 350 feet of 
the Project site but fails to describe the ambient noise levels at any of the receptors. 
Sensitive receptors include: 

• Multi-family residential (1037 Ogden Street), 20 feet south of the Project 
Site across the alley. 

• Multi-family residential (1008-1024 Orange Grove Avenue), 20 feet south of 
the Project Site across the alley. 

 
136 Shaw Comments, pp. 1-4. 
137 ND, p. 4-160. 
138 Shaw Comments pp., 1-2. 
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• Multi-family residential (1022 Ogden Street), 65 feet east of the Project Site 
across Ogden Street. 

• Multi-family residential (1015 Orange Grove Avenue), 75 feet west of the 
Project Site across Orange Grove Avenue. 

• Hospital Land Use: The Project is located approximately 315 feet west of 
the Olympia Medical Center (5900 W Olympic Boulevard).139 

The ND fails to provide measurements of ambient noise levels at any of these 
receptors. The ND concedes that the Project’s on-site construction noise would be 
audible within a few hundred feet.140 The ND therefore should have determined the 
existing noise levels at each sensitive receptor, to assess whether noise levels from 
Project construction would increase ambient noise levels over 5 dBA, or result in the 
exposure of sensitive receptors to noise levels that exceed acceptable levels for their 
relevant land use categories (per State and City Guidelines for Noise Compatible 
Land Use).141 

It is industry standard to measure ambient noise levels142 with the noise 
measurements performed per LAMC Section111.02 (a) Sound Measurement 
Procedure and Criteria. Due to these deficiencies, the ND did not establish an 
accurate existing baseline from which to accurately estimate noise impacts. The ND 
fails to provide an accurate description of project noise impacts because it does not 
use baseline measurements. Any analysis that follows is therefore flawed and 
unsupported.143 

 The ND States There will be Both 24 Haul Trips during 
Grading and 196 Haul Trips. 

The ND fails to provide a consistent number of haul trips for analysis. First, 
the ND states “[d]uring the Project’s grading phase, a maximum of 24 haul trips per 
day would import and/or export soils to or from the site on any given workday. The 
addition of 24 haul trips per day to surrounding arterial roadways with thousands 
of daily vehicle trips would have a nominal effect on roadside ambient noise levels, 

 
139 ND, p. 4-160. 
140 ND, p. 4-160. 
141 Shaw Comments pp., 1-2; ND, pp. 4-155, Table 4.13-3, p. 4-156 to 157. 
142 See, for example, FHWA Noise Barrier Design Handbook 14.1.4 
143 Shaw Comments pp., 1-2. 
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and the Project’s noise impact from offsite construction sources would be less than 
significant.”144 

The number of haul trips described in the ND’s Noise section is grossly 
underestimated compared to the number used in the below chart found in the 
Energy Appendix E:145 

 

For purposes of the Diesel calculation in the ND’s energy analysis, it assumes 196 
trips during grading. This is more than 8 times the number of trips referred to in 
the Noise section. It is entirely unclear which number should be relied on and 
should it be the 196 number then the noise from haul trucks is grossly 
underestimated. 

 The ND Fails to Adequately Analyze Construction Noise 
Impacts 

The ND fails to provide basic information about construction activities 
necessary to accurately assess the Project’s construction noise impacts. For 
example: 

a) The ND does not disclose nor does it discuss the type of equipment to 
be used for the grading phase of the construction and so ignores the 
noise impact of this phase on the nearest sensitive receptors.  

b) The ND does not disclose nor does it discuss the type of equipment to 
be used for the building erection phase of the construction and so 
ignores the noise impact of this phase on the nearest sensitive 
receptors. 

 
144 ND, p. 4-166; Shaw Comments pp., 1-4. 
145 ND Appendix E, p. 2. 
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c) The ND does not disclose nor does it discuss construction traffic on the 
alley between the proposed project and the nearest sensitive receptors 
and so ignores the noise impact of this phase on the nearest sensitive 
receptors. 

d) The ND does not address the haul truck operations to remove the 
demolition debris. The ND notes 24 haul trips per day would import 
and/or export soils to or from the site on any given workday in terms of 
the impact on arterial roadways but does not indicate the number of 
days these import/export trips will be needed, nor does it describe the 
volume of soils imported/exported, nor how these operations will 
impact the adjacent sensitive receptors in terms of on-site 
loading/unloading of the haul truck with loaders and other 
construction equipment.146 

Without this information, the ND lacks substantial evidence to support its 
significance conclusions, and the public and the City are left to guess about the true 
nature and magnitude of the Project’s construction noise impacts. 

 Noise Levels of Construction Equipment are 
Underestimated and Potentially Significant 

The ND notes construction equipment noise levels in ND Table 4.13-5 
presented in “dBA Leq 1-hour at 50 feet.”147 The construction noise levels presented 
in the ND underestimate the noise from construction equipment since a Leq 1-hour 
will be lower than the Leq 15-minute calculation.148  

Further, the ND, states “[t]he rate of sound attenuation for a point source, 
such as a piece of mechanical or electrical equipment (e.g., air conditioner or 
bulldozer), is 6 dBA per doubling of distance from the noise source to the receptor 
over acoustically “hard” sites (e.g., asphalt and concrete surfaces)…” The converse is 
also true for when the distance from a source to a receptor increases at 6 dBA per 

 
146 Shaw Comments, p. 2. 
147 Shaw Comments pp., 2-3. 
148 ANSI/ASA-S12.2 2019, Criteria for Evaluating Room Noise, Normative References 3.16 
equivalent (continuous) sound level (Leq); Shaw Comments pp., 2-3. 
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halving of distance.149 For distances less than 50 feet, assuming the noise levels, 
even using those in the ND, would exceed the LAMC 75 dBA criteria.150  

Further, characterizing an excavator as the sole demolition construction 
equipment to be used for the demolition phase ignores the use of bulldozers, front 
end loader, and the other equipment needed to execute the demolition.151 

Using more accurate, and greater, noise levels for all construction equipment 
in use during a phase, the criteria can be exceeded for distances greater than 50 feet 
and for all distances less than 50 feet.152 

 Construction Noise Impacts on Sensitive Receptors Are 
Potentially Significant and Unmitigated 

There is no quantitative analysis in the ND of construction phase activity 
impacts, only general statements such as “Standard, industry-wide “best practices” 
for construction in urban or otherwise noise-sensitive areas. The ND asserts, 
without supporting evidence, that these best practices would ensure that the 
Project’s powered construction equipment noise levels do not exceed the City’s 75 
dBA at 50 feet threshold of significance” which does not take into account that 
impacts will occur from location closer than 50 feet to the nearest sensitive 
receiver.153 

The closest receptors are 20 feet from the proposed project. Figure 1, Project 
Distance to nearest Sensitive Receptors– 50 Foot, below, which shows in green the 
portions of the project that are 50 feet or less from the adjacent sensitive receptors 
and the subject property.154 

 

 

 
149 Long, Marshal, Architectural Acoustics, 2nd edition 2014, Academic Press/Elsevier, Oxford, Figure 
2.21; ND, p. 4-146. 
150 Shaw Comments pp., 2-3. 
151 Shaw Comments pp., 2-3. 
152 Shaw Comments pp., 2-3. 
153 Shaw Comments p., 3. 
154 Shaw Comments p., 3. 
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Figure 1- Project Distance to Nearest Sensitive Receptors – 50 Foot 

 
Source: Google Earth 

Green perimeter indicates project area closer than 50 feet to nearest Sensitive Receptors 

The impact on the nearest sensitive receptors for construction activities 
within the green area will be higher than stated, these impacts are likely to be 
significant, and require mitigation. 

 The ND Fails to Ensure that Construction Noise Will Be 
Reduced to Less than Significant Levels 

The ND “[s]tandard, industry-wide “best practices” for construction in urban 
or otherwise noise-sensitive areas would ensure that the Project’s powered 
construction equipment noise levels do not exceed the City’s 75 dBA at 50 feet 
threshold of significance. “Best practices” utilized by the Project would include the 
following: 
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• Erecting temporary noise barriers around the Project’s perimeter prior to 
the commencement of major noise-generating construction activities. The height 
and material of the noise barriers would be designed to achieve a noise reduction of 
at least 10 dBA at 50 feet. 

• Warming-up or staging equipment away from noise-sensitive receptors. 

• Placing generators, compressors, and other noisy equipment within 
acoustic enclosures or behind baffles or screens, especially when such equipment 
still has line of sight to nearby sensitive receptors and is not located within the 
confines of the Project’s perimeter noise barriers.”155 

As a threshold matter, the ND does not provide any binding mitigation to 
ensure that industry-wide “best-practices” are used at the Project site. The City’s 
conclusion that these measures will be used for the Project is therefore 
unsupported.156  

Even if all three practices are used, they would not mitigate construction 
noise to less than significant levels. The first bullet point is not possible as this 
barrier would need to be erected in the alley as the current improvements about the 
alley. Further, the barrier attenuation can offer no more than 5 dBA reduction in 
noise level for receptors on grade.157 The attenuation decreases to 0 dB for sources, 
such as when the building construction is higher than the barrier. The barrier offers 
no mitigation for receptors higher than the barrier.158  

The City’s reliance on the second and third bullet points is unsupported 
because the measures do not provide specific distances or performance standards to 
guide the placement of construction equipment out of the vicinity of sensitive 
receptors, nor does the ND provides ambient noise measurements from which to 
determine whether the proposed placement of construction equipment at 
(undisclosed) distances from sensitive receptors will ensure that ambient noise 
levels do not increase over the 5 dBA threshold.159 

The ND then proceeds to use its extremely limited and incorrect data for the 
determination that the construction activities at, on, and around the project site 

 
155 Shaw Comments, pp. 3-4; ND, p. 4-163. 
156 Shaw Comments, p.4. 
157 ND, p. 4-146. 
158 Shaw Comments, p.4. 
159 Shaw Comments, p.4. 
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will have “Less Than Significant Impact”160 for on-site construction activities and 
that “Adherence to these practices would subsequently ensure that any 
construction-related noise increases at sensitive receptors would not exceed 5 dBA 
over the course of any work day, nor would they result in noisy interior 
environments that could inhibit speech or substantially interfere with other normal 
daily activities in a manner that could be construed as being a significant effect on 
the environment”161 before presenting the Construction Noise Levels in Table 4.13-5 
(which as noted above underestimate and inaccurately present the noise levels per 
LAMC definitions.162 

The assertion quoted above that the increase in noise due to demolition 
activities would not exceed 5 dBA at the sensitive receptors is unsupported and 
therefore will have a significant impact.163  

 The ND Fails to Adequately Analyze Operational Noise Impacts 

The ND does not disclose nor does it discuss patient and other non-delivery 
and trash pickup traffic in the alley between the proposed project and the nearest 
sensitive receptors. These activities may result in potentially significant noise 
impacts to the multi-family residential developments located across the alley, 
including 1037 Ogden Street (20 feet south of Project Site across the alley) and 
1008-1024 Orange Grove Avenue (20 feet south of Project Site across the alley).164 

The ND mentions the operational phase impact of the loading dock and trash 
collection areas but does not accurately disclose the noise impact from these 
operations. The ND states “typical loading dock facilities and trash compactors, 
delivery/trash collection trucks and trash compactors could generate noise levels of 
approximately 71 dBA (Leq) and 66 dBA (Leq), respectively, at a distance of 50 
feet.”165 

This information is inadequate to disclose noise impacts from these 
operations because critical information is missing, including: 

 
160 ND, p.4-163. 
161 ND, p.4-164. 
162 Shaw Comments, p.4. 
163 Shaw Comments, p.4. 
164 ND, p.4-160; Shaw Comments, pp.4-5. 
165 ND, p. 4-167; Shaw Comments, p. 5. 
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 First, which level applies to the trash compactor? 

 Second, what is the time period for the Leq? Are these levels measured 
per LAMC? 

 Third, the trash compactor operation is quite a bit less than 50 feet 
from the nearest sensitive receptor and so the noise impact can be at 
least 6 dBA higher than that stated – possibly higher due to the hard 
surrounding that directs the noise towards the alley. 

 Fourth, the delivery and trash trucks will be much less than 50 feet 
from the nearest sensitive receptors and so the noise can be 14 dBA 
higher than stated. 

The noise levels presented in the ND exceed the noise criteria for residences 
in LAMC section 111.03 Table II and are a significant impact as well a violation of 
LAMC Section 111.02. LAMC Section 111.02 states “a noise source that causes a 
noise level increase of 5 dBA over the existing average ambient noise level as 
measured at an adjacent property line creates a noise violation. This standard 
applies to radios, television sets, air conditioning, refrigeration, heating, pumping, 
and filtering equipment, powered equipment intended for repetitive use in 
residential areas, and motor vehicles driven on-site.”166 

The impact of the loading dock and trash collection areas and the decreased 
distance between the trucks and the nearest sensitive receiver can increase interior 
noise levels from the 40 to 45 dBA stated in the ND on page 4-165 to as much as 60 
to 65 dBA Leq, well above the interior noise levels noted in the California Noise 
Insulation Standards of 45 dBA CNEL in any habitable room.167 This impact is 
substantial. 

 
166 ND, p. 4-156; Shaw Comments, p. 5. 
167 ND, p. 4-156. 
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G. Substantial Evidence Supports a Fair Argument that the 
Project May Result in Potentially Significant Impacts on 
Transportation 

 Address the Unsubstantiated 10% Reduction Because the 
Project is Close to Transit Stops. 

When calculating the VMT the Applicant and LADOT took a 10% adjustment 
off the calculated VMT because the Project was close to transit and walk-in trips.168 
LADOT and the Applicant relied on this adjustment without explaining why this 
deduction was allowed.  

 The VMT Calculations Rely on an Unverifiable and 
Conflicting  New Daily Trips Value Which Omits a VMT 
Analysis.  

The ND relies on a vehicle daily trips calculation of 239, produced in 
conjunction with LADOT, to demonstrate that no further analysis regarding VMT is 
needed. The threshold for a VMT analysis is 250 new daily trips for a project.169 The 
ND states that 264 new daily trips are created in Table 4.17-1, which would 
necessitate a VMT analysis, but then relies on a 239 number in the LADOT VMT 
Calculator, in an apparent effort to avoid the 250 daily new trip threshold. The ND’s 
conclusion that the Project’s daily trips do not exceed the LADOT threshold to 
perform a VMT analysis is not supported by substantial evidence and is 
contradicted by evidence elsewhere in the ND. 

Furthermore, this 239 vehicle daily trip calculation is also impossible to 
verify because the specific inputs the City relied on “in consultation with LADOT” 
are not produced in the ND, the Transportation Appendix J, or the LADOT J-1 
Appendix Letter.170 These input calculations need to be provided to the public to 
properly review any analysis stemming from the vehicle daily trips or VMT. 

 
168 ND, p 4-190; ND Appendix J, p.33. 
169 Appendix J-1, Attachment B VMT Calculator. 
170 ND, pp. 4-190-4-191; ND Appendix J p.37; ND Appendix J-1 p.2 and Attachment B VMT 
Calculator. 
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H. Substantial Evidence Supports a Fair Argument that the 
Project Has Significant Land Use Impacts that the ND Fails to 
Disclose and Mitigate 

A Project’s inconsistencies with local plans and policies constitute significant 
impacts under CEQA.171 Where a local or regional policy of general applicability, 
such as an ordinance, is adopted to avoid or mitigate environmental effects, a 
conflict with that policy in itself indicates a potentially significant impact on the 
environment.172 Any inconsistencies between a proposed project and applicable 
plans must be discussed in an EIR.173  
 

The ND fails to disclose the Project’s inconsistency with appliable provisions 
of the LAMC, resulting in significant, undisclosed impacts that require mitigation 
under CEQA. A negative declaration is inadequate to address these impacts.  

 The ND Fails to Adequately Analyze Impacts on Shalhevet 
High School Resulting From Its Proximity to the Project 
Site. 

The ND concedes that the Project is located approximately 600 feet away 
from Shalhevet High School,174 but fails to discuss whether its proximity to the 
school results in a violation of LAMC section 12.21.D, which prohibits the 
placement of hospitals within 600 feet of a high school.  
 

LAMC section 12.21.D clearly states that “[n]o hospital, sanitarium or clinic 
for mental, or drug or liquor addict cases shall be established or maintained on any 
property within 600 feet of the property on which an elementary or high school is 
being maintained.”175 The ND, when discussing sensitive receptors, references 
School Land Use and states that “Shalhevet High School (610 S Fairfax Avenue) is 

 
171 Endangered Habitats League, Inc. v. County of Orange (2005) 131 Cal.App.4th 777, 783-4, 32 
Cal.Rptr.3d 177; see also, County of El Dorado v. Dept. of Transp. (2005) 133 Cal.App.4th 1376 (fact 
that a project may be consistent with a plan, such as an air plan, does not necessarily mean that it 
does not have significant impacts). 
172 Pocket Protectors v. Sacramento (2005) 124 Cal.App.4th 903. 
173 14 CCR § 15125(d); City of Long Beach v. Los Angeles Unif. School Dist. (2009) 176 Cal. App. 4th 
889, 918; Friends of the Eel River v. Sonoma County Water Agency (2003) 108 Cal. App. 4th 859, 874 
(EIR inadequate when Lead Agency failed to identify relationship of project to relevant local plans).)  
174 ND, p. 4-33. 
175 LAMC section 12.21.D. 
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located approximately 600 feet north of the Project.176 Even a rudimentary estimate 
of distance demonstrates via Google Maps that /the Project site is clearly within 600 
ft of Shalhevet High School.177 The ND fails to disclose that the Project is within 
600 feet, and fails to disclose the Project’s inconsistency with LAMC section 
12.21.D. This is a significant impact that requires mitigation. 

The City should prepare an EIR to disclose this significant impact, to require 
the Applicant to apply for relief from LAMC 12.21.D, and to impose any additional 
mitigation required to reduce impacts on Shalhevet High School to less than 
significant levels. 

VI. THE ND’S ANALYSIS OF CUMULATIVE IMPACTS IS 
INADEQUATE  

CEQA requires an evaluation of cumulative impacts, defined as “two or more 
individual effects which, when considered together, are considerable.”178 Such 
impacts may “result from individually minor but collectively significant projects 
taking place over a period of time.”179 Lead agencies must consider whether a 
project’s potential impacts, although individually limited, are cumulatively 
considerable.180 “Cumulatively considerable” under CEQA means that “the 
incremental effects of an individual project are significant when viewed in 
connection with the effects of past projects, the effects of other current projects, and 
the effects of probable future projects.”181  

 
CEQA Guidelines section 15130(b)(1) provides two options for analyzing 

cumulative impacts: (A) list “past, present, and probable future projects producing 
related or cumulative impacts, including, if necessary, those projects outside the 
control of the agency,” or (B) summarize a “projection contained in an adopted local, 
regional or statewide plan, or related planning document that describes or 
evaluates conditions contributing to the cumulative effect.”182 “When relying on a 
plan, regulation or program, the lead agency should explain how implementing the 
particular requirements in the plan, regulation or program ensure that the project's 

 
176 ND, p. 4-33. 
177 See Attachment H Google maps Distance between Project and Shalhevet High School. 
178 14 C.C.R. § 15355. 
179 14 C.C.R. § 15355(b). 
180 PRC § 21083(b); 14 CCR §§ 15064(h)(1), 15065(a)(3). 
181 CEQA Guidelines §15064(h)(1). 
182 14 C.C.R. § 15130(b)(1). 
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incremental contribution to the cumulative effect is not cumulatively 
considerable.”183 

 
This analysis necessarily requires the identification of other projects that will 

be constructed and/or operating over the same time period as the subject project and 
the analysis of these projects together with the project being reviewed. The ND fails 
to analyze the impacts the Project will have when considered with the more than 
eight other projects within the vicinity that are planned, have been completed, or 
are under construction.184 

A. The ND Fails to Disclose, Analyze, and Mitigate Potentially 
Significant Cumulative Impacts to Air Quality, GHG emissions, 
and Transportation. 

A proper cumulative impact analysis is vital for an environmental analysis 
“because the full environmental impact of a proposed project cannot be gauged in a 
vacuum. One of the most important environmental lessons that has been learned is 
that the environmental damage often occurs incrementally from a variety of small 
sources with which they interact.”185 The ND’s conclusion that the Project’s 
cumulative impacts are less than significant is flawed for the following reasons.186 

First, the discussion in the comments above indicates that the Project would 
contribute to an existing significant impact, i.e. degraded air quality in the South 
Coast air basin as evidenced by frequent violations of PM10, PM2.5, and ozone 
ambient air quality standards.  Dr. Clark explains that the Project would increase 
the emissions of PM10, PM2.5, and ozone precursors and thus would contribute to 
these existing exceedances of ambient air quality standards. Thus, the Project’s 
contribution is per se cumulatively significant.187  

Second, a cumulative impacts analysis must consider past projects, the 
effects of other current projects, and the effects of probable future projects.”188 The 
ND did not identify any other closely related, past, present, or reasonably 

 
183 Id.; see id. § 15130(a) (stating that the lead agency shall describe its basis for concluding that an 
incremental effect is not cumulatively considerable). 
184 ND, pp. 2-214-4-225. 
185 Bakersfield Citizens (2004) 124 Cal. App. 4th at 1214 (quoting Communities for a Better 
Environment v. California Resources Agency 103 Cal.App.4th at 116). 
186 Clark Comments, p. 5. 
187 Clark Comments, p. 5. 
188 CEQA Guidelines §15355(b) 
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foreseeable probable future projects let alone attempt to quantify their emissions 
and, thus, to evaluate them cumulatively with the Project.189 

Third, the method utilized by the City fails to meet the basic requirements 
for a cumulative air quality analysis as outlined by the SCAQMD’s L.A. CEQA 
Threshold Guide (2006). A cumulative impact analysis would include a review of the 
list of related projects and identify those that would have pollutant or odor 
emissions. Such an analysis would determine the potential impacts of all such 
projects, together with the proposed project, using the methodology to evaluate the 
Proposed Project’s pollutant impacts. This significance methodology includes:190 

 The type, number of pieces, and usage of equipment; 

 Rate, quantity, and type of fuel consumption; 

 Emission factors, assuming implementation of applicable rules and 
regulations; 

 Type(s) and size(s) of land uses, including the location of vehicle 
driveways and parking facilities; and  

 The location and usage of equipment or processes that may emit odors.   

The ND’s air quality cumulative analysis is both legally and factually 
deficient and must be revised in an EIR.191 

VII. CONCLUSION 

There is substantial evidence supporting a fair argument that the Project 
may result in potentially significant adverse impacts that were not identified in the 
ND, and thus have not been adequately analyzed or mitigated. We urge the City to 
fulfill its responsibilities under CEQA by withdrawing the ND and preparing a 
legally adequate EIR to address the potentially significant impacts described in this 
comment letter and the attached letters from Dan Smith, Neil Shaw, and James 
Clark. This is the only way the City and the public will be able to ensure that the 

 
189 Clark Comments, p. 6. 
190 Clark Comments, p. 6. 
191 Clark Comments, p. 6. 
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March 23, 2021 
 

Adams Broadwell Joseph & Cardozo 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA 94080 
 

Attn:  Mr. Darien Key 

Subject: Comment Letter on Negative Declaration For DOCS 
Surgical Hospital Project Case Number: ENV-2020-252-
ND CPC-2020-251-GPA-ZC-HD  

Dear Mr. Key: 

At the request of Adams Broadwell Joseph & Cardozo (ABJC), 

Clark and Associates (Clark) has reviewed materials related to the 2021 

City of Los Angeles Initial Study (IS) and Negative Declaration (ND) of 

the above referenced project. 

Clark’s review of the materials in no way constitutes a validation 

of the conclusions or materials contained within the plan.  If we do not 

comment on a specific item this does not constitute acceptance of the 

item. 

Project Description: 

According to the IS/ND, the Project Site is located on the south 

side of West San Vicente Boulevard, between South Ogden Drive and 

South Orange Grove Avenue, in the Wilshire Community Plan Area of 

the City of Los Angeles. The Project Site is zoned C2-1-O with a land 

use designation of General Commercial. The Project Site is currently 

developed with an existing orthopedic and spinal medical hospital and 

surface parking lot. The proposed Project would involve the demolition 

of all existing improvements on the property and the development of a 

five-story, 48,027 square-foot hospital specializing in orthopedic and 

OFFICE 
12405 Venice Blvd 
Suite 331 
Los Angeles, CA  90066 

PHONE 
310-907-6165 

FAX 
310-398-7626 

EMAIL 
jclark.assoc@gmail.com 

Clark & Associates 
Environmental Consulting, Inc. 
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spinal-related surgical procedures and treatment. The Project will include 17 patient beds and a series 

of additional facilities and services to enhance employee, patient, and visitor experiences, including 

in-house administrative offices and x-ray/MRI services, a pharmacy, dining services, four operating 

rooms, post-operation recovery rooms, and a roof deck garden. The Project also proposes to include a 

community-serving retail space on the first floor that will be open to the general public. There will be 

40 vehicle parking spaces on-grade and 10 bicycle parking spaces. 

The applicant is requesting changes to the General Plan Amendment or zone changes: 

1) City-initiated General Plan Amendment to modify footnote 5.1 to include the boundaries and 

development standards of the Project, pursuant to LAMC §11.5.6.  

2) Height District change from C2-1-O to C2-2D-O, pursuant to LAMC §12.32.F. 

The variance would allow for the construction of a structure with a maximum height of 81.5 feet to 

the top of the parapet, whereas the existing height district would otherwise permit a maximum building 

height of 45 feet. The Project also requires a General Plan Amendment for modification of an existing 

footnote in the General Plan Land Use Map, Wilshire Community Plan (Footnote 5.1) to include the 

subject property within a group of other similarly-zoned properties which are permitted a Height 

District of 2 rather than the otherwise required Height District 1. 

There are currently two existing structures on the eastern half of the Project Site that provide 

medical services while the western half of the Project Site is a surface parking lot with approximately 

43 spaces. The first structure is approximately 8,765 square feet and is a one-story building, 

approximately 16 feet in height (Building 1). The second structure is approximately 12,160 square feet 

with the front portion being two-stories and the rear portion being three-stories with a maximum height 

of 44 feet (Building 2). The two buildings are connected by a passageway at the first floor. The total 

overall floor area of the current structures is approximately 20,925 square feet. All buildings would be 

demolished. 

The estimated construction schedule is shown in Table 3-8, Construction Schedule of the 

IS/ND below.  
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Table 3-8 
Construction Schedule 

 
Phase Schedule Duration 
Demolition of Existing Building 2 August 16, 2021 – October 15, 2021 45 days 
Grading Oct 16, 2021 – Nov 14, 2021 22 days 
Construction – Foundation, Core and 
Shell 

Nov 15, 2021 - Nov 17, 2022 264 days 

Construction – Interior Buildout August 1, 2022 – March 22, 2024 430 days 
Demolition of Existing Building 1 April 1, 2024 – June 1, 2024 61 days 
Construction – Entrance Canopy. 
Paving of Parking Areas, and 
Equipment Install 

April 1, 2024 – Oct 4, 2024 135 days 

Construction schedule, including start, end, and duration are estimates only. 
CAJA Environmental Services, September 2020 

The estimated operational year is 2024. Existing Building 2 (12,160 square feet) would be 

demolished first. The footprint of Building 2 and the existing surface parking lot would be graded, and 

then the new hospital building would be built on the cleared site. Existing Building 1 (8,765 square 

feet) would then be demolished afterwards, and the porte cochere would be installed and the new 

surface parking area would be paved on this portion of the Project Site. The amount of materials 

imported is approximately 1,850 cubic yards and amount exported is approximately 500 cubic 

yards.11 The Project will be primarily built at grade, with a small approximately 1,439 square-foot 

basement area containing storage and electrical rooms. Truck routes are expected to utilize the most 

convenient access to freeway ramps. The truck routes would comply with the approved truck routes 

designated within the City and/or adjacent jurisdictions. Trucks traveling to and from the Project Site 

must travel along the designated routes. It is anticipated that the export will be transported to the 

Sunshine Canyon Landfill in Sylmar, CA approximately 30 miles away. The possible route from the 

Project Site: San Vicente Avenue east to La Brea Avenue south to I-10 Freeway west to I-405 Freeway 

north. Trucks would do the reverse to access the Project Site. This route uses the largest capacity roads 

and nearest direct route to the freeway. 

General Comments: 

 

The proposed project is located in a dense portion of Los Angeles.  The sensitive receptors 

include residences, an adjacent hospital, and a school.  No effort has been made to quantify the 

potential health impacts from construction activities or operational activities from the site on the 

sensitive receptors.  The nearby residences include near numerous buildings located along Orange 
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Grove Avenue, Ogden Drive, Fairfax Avenue, Olympic Boulevard, and San Vicente Boulevard. The 

closest residential receptors to the Project are:  

• Multi-family residential (1037 Ogden Street), 20 feet south of the Project Site across the alley.  

• Multi-family residential (1008-1024 Orange Grove Avenue), 20 feet south of the Project Site across 

the alley.  

• Multi-family residential (1022 Ogden Street), 65 feet east of the Project Site across Ogden Street.  

• Multi-family residential (1015 Orange Grove Avenue), 75 feet west of the Project Site across Orange 

Grove Avenue.  

The other hospital is located approximately 315 feet west of the Olympia Medical Center (5900 West 

Olympic Boulevard).  A high school, Shalhevet High School (610 S Fairfax Avenue) is located 

approximately 600 feet north of the Project.  

No cumulative impact analysis was performed for the sensitive receptors identified in the 

IS/ND.  The City should revised its analysis and present it in a draft environmental impact report 

(DEIR) to address concerns regarding the potential health impacts on the sensitive receptors nearby in 

the community. 

 

Specific Comments: 

1. The IS/ND’s Air Quality Analysis Of Operational Emissions Is Flawed And Underestimates 

The Emissions Of PM2.5 Exhaust Emissions 

The City has failed in its obligation to accurately assess all of the emissions of toxic air 

contaminants that will be emitted during the operational phase of the project.  The City’s CalEEMod 

modeling fails to analyze the significant increase in PM2.5 exhaust emissions (assumed to be diesel 

particulate matter) that will be released from the project by not including the specific size and type of 

emergency generator, fire pumps, and boilers to be used on site.  Figures A-2, A-4, A-20 of Appendix 

A to the IS/ND detail that a generator will be installed on the 1st floor of the project site.  The size of 

the generator and rated emissions are not included in the figures nor in the IS/ND.  Figure C-6 of Sheet 

6 of the same appendix reveals that a 6,000 gallon underground storage tank (UST) would be installed 

on the eastern side of the project site to fuel the generator.  A 6,000 gallon UST is 80 times larger 

(6,000/75 = 80) than the current above ground storage tank (AST) presently utilized on site.  This is a 

clear indication that the proponent is planning on installing a much larger back-up generator than is 

currently installed on site.  
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In the CALEEMOD analysis of future operational conditions, no line item is included for the 

operation of a backup generator.  Section 10.0 of the CALEEMOD outputs, labeled Stationary 

Equipment, Fire Pumps and Emergency Generators is blank.  This failure clearly represents a 

significant error in the CALEEMOD’s analysis of the future operations at the Project site. 

Along with the generator specifics, the analysis fails to consider the amount of time the unit 

will be tested yearly, failing to include those emissions in the total amount of PM2.5 exhaust emissions 

calculated for the operational phase of the project.  In addition to releasing PM2.5 exhaust, these 

stationary sources will also contribute significantly to the GHG potential for the project.  The City 

must reanalyze the project, considering the type of generator and boilers to be utilized, the timeframe 

for annual operation, and include mitigation measures to reduce potentially significant PM2.5 exhaust 

emissions to less than significant levels. As stated above, the use of the best available control 

technology, and the use of the latest generation of diesel back-up generators, must be required by the 

City as a mitigation measure to address potentially significant emissions.  The results should be 

presented in a DEIR for the project. 

 

2. The IS/ND Fails To Perform An Accurate Cumulative Impact Analysis On Air Quality. 

A proper cumulative impact analysis is vital for an environmental analysis “because the full 

environmental impact of a proposed project cannot be gauged in a vacuum. One of the most important 

environmental lessons that has been learned is that the environmental damage often occurs 

incrementally from a variety of small sources with which they interact.”1 The IS/ND’s conclusion is 

flawed for the following reasons. 

First, the discussion in the comments above indicates that the Project would contribute to an 

existing significant impact, i.e. degraded air quality in the South Coast air basin as evidenced by 

frequent violations of PM10, PM2.5 and ozone ambient air quality standards.  The Project would 

increase the emissions of PM10, PM2.5, and ozone precursors and thus would contribute to these 

existing exceedances of ambient air quality standards. Thus, the Project’s contribution is per se 

cumulatively significant.  

                                                 
1 Bakersfield Citizens (2004) 124 Cal. App. 4th at 1214 (quoting Communities for a Better Environment v. California 
Resources Agency 103 Cal.App.4th at 116). 
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Second, a cumulative impacts analysis must consider past projects, the effects of other current 

projects, and the effects of probable future projects.”2  The IS/ND did not identify any other closely 

related, past, present, or reasonably foreseeable probable future projects let alone attempt to quantify 

their emissions and, thus, to evaluate them cumulatively with the Project. 

Third, the method utilized by the City fails to meet the basic requirements for a cumulative air 

quality analysis as outlined by the SCAQMD’s L.A. CEQA Threshold Guide (2006). A cumulative 

impact analysis would include a review of the list of related projects and identify those that would 

have pollutant or odor emissions. Such an analysis would determine the potential impacts of all such 

projects, together with the proposed project, using the methodology to evaluate the Proposed Project’s 

pollutant impacts.  This significance methodology includes: 

• The type, number of pieces, and usage of equipment; 

• Rate, quantity, and type of fuel consumption; 

• Emission factors, assuming implementation of applicable rules and regulations; 

• Type(s) and size(s) of land uses, including location of vehicle driveways and parking facilities; 

and  

• The location and usage of equipment or processes that may emit odors.    

The City’s air quality cumulative analysis is clearly deficient and must be revised in a DEIR. 

3. Given The Proximity Of Sensitive Receptors To The Site And The Nature of The Toxic Air 

Contaminants Emitted, The City Must Prepare A Site-Specific Baseline Health Risk Analysis 

To Analyze the Health Impacts from Exposure to Diesel Particulate Matter Emissions from 

the Project’s Construction and Operational Emissions 

 

The City has failed in its obligation to perform a site-specific health risk analysis (“HRA”) to 

disclose the extent of the project’s construction or operational health risk impacts, as required by 

CEQA.  According to the IS/ND the Project site resides in an area of Los Angeles in which the 

SCAQMD’s Multiple Air Toxics Exposure Study IV (MATES IV) model calculated a cancer risk 

from air toxics of approximately 1,070 in  one million, slightly greater than the South Coast Air Basin’s 

(SCAB’s) average risk of 897 in one million.  The risk near the Project site is comparable to other 

                                                 
2 CEQA Guidelines §15355(b) 
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areas in the Wilshire Community Plan Area.  This six year old report details conditions in Los Angeles 

from 2012, almost a decade ago, which does not accurately represent current conditions in the SCAB.  

The City fails to address what the air toxics are that drive the risk or the sources of the air toxics.  

Diesel particulate matter (DPM) represents the most significant air toxin emitted in the SCAB 

(approximately 80% of the overall cancer health risk in the Basin).3  The largest sources of DPM 

reported in the 2015 report were heavy-heavy duty diesel trucks (HHDD), medium-heavy duty diesel 

trucks (MHDD), off-road equipment (primarily generators), trains, and ocean going vessels.4    

The City goes on to describe the Office of Environmental Health and Hazard Assessment’s 

(OEHHA’s) CalEnviroScreen 3.0 ranking for the Project’s census tract (85-90th percentile). This June 

2018 update contained a number of factors including the pollution burden percentile, diesel particulate 

matter percentile and the traffic percentile.  The tract’s pollution-specific burden, is ranked 91st 

percentile, indicating that it is among the most pollution-burdened tracts in the state.  Not stated in the 

IS/ND is that exposures to DPM were calculated to be in the 80th to 90th percentile (84th percentile).  

Exposures from traffic were calculated to be in the 60th to 70th percentile (69th percentile). 

OEHHA has released a new version, CalEnviroScreen 4.0,5 which ranks the Project’s census 

tract as being in the 70th to 80th percentile (76th percentile).  Exposures to DPM were calculated to be 

in the 60th to 70th percentile (69th percentile), much lower than is implied by the City in its initial 

analysis.  Exposures from traffic were calculated to be in the 60th to 70th percentile (68th percentile), 

slightly lower than is implied by the City in its initial analysis.  However, these current baseline DPM 

exposure levels in the Project areas remain high, and will be exacerbated by the Project’s DPM 

emissions.  The ND fails to analyze the health effects that will be caused by the Project’s contribution 

to existing DPM exposure levels.   

The City’s emissions estimates for criteria pollutants do not substitute for a health risk analysis 

of the cancer risk posed by exposure to TACs, in particular DPM, released during Project construction 

                                                 
3 SCAB.  2015.   Final Report Multiple Air Toxics Exposure Study in the South Coast Air Basin.  May, 2015. Pg 3-5.  
https://www.aqmd.gov/docs/default-source/air-quality/air-toxic-studies/mates-iv/mates-iv-final-draft-report-4-1-
15.pdf?sfvrsn=7 
4 SCAB.  2015.   Final Report Multiple Air Toxics Exposure Study in the South Coast Air Basin.  May, 2015. Appendix 
VIII Pgs 9-11.  https://www.aqmd.gov/docs/default-source/air-quality/air-toxic-studies/mates-iv/mates-iv-final-draft-
report-4-1-15.pdf?sfvrsn=7 
5 OEHHA.  2021.  Draft CalEnviroScreen 4.0.  
https://experience.arcgis.com/experience/4af93cf9888a424481d2868391af2d82/page/home/?data_id=dataSource_2-
1754d6afdb4-layer-9%3A6884 



 

    8 | P a g e  
 

and operation.  This broad-brushed, non-quantitative approach ignores the substantial health impacts 

from criteria pollutants and TACs that will be emitted from the Project site.  Criteria pollutants such 

ozone and particulate matter lead to a host of respiratory impacts and diminishment of quality of life.  

Toxic Air Contaminants (TACs), including DPM, also contribute to a host of respiratory impacts and 

may lead to the development of various cancers.  Failing to quantify those impacts places the 

community at risk for unwanted adverse health impacts. Even brief exposures to the TACs could lead 

to the development of adverse health impacts over the life of an individual.   

Diesel exhaust contains nearly 40 toxic substances, including TACs and may pose a serious 

public health risk for residents in the vicinity of the facility.  TACs are airborne substances that are 

capable of causing short-term (acute) and/or long-term (chronic or carcinogenic, i.e., cancer causing) 

adverse human health effects (i.e., injury or illness). TACs include both organic and inorganic 

chemical substances. The current California list of TACs includes approximately 200 compounds, 

including particulate emissions from diesel-fueled engines.   

Diesel exhaust has been linked to a range of serious health problems including an increase in 

respiratory disease, lung damage, cancer, and premature death.6,7,8 Fine DPM is deposited deep in the 

lungs in the smallest airways and can result in increased respiratory symptoms and disease; decreased 

lung function, particularly in children and individuals with asthma; alterations in lung tissue and 

respiratory tract defense mechanisms; and premature death.9  Exposure to DPM increases the risk of 

lung cancer.  It also causes non-cancer effects including chronic bronchitis, inflammation of lung 

tissue, thickening of the alveolar walls, immunological allergic reactions, and airway constriction.10  

                                                 
6 California Air Resources Board, Initial Statement of Reasons for Rulemaking, Proposed Identification of Diesel 
Exhaust as a Toxic Air Contaminant, Staff Report, June 1998; see also California Air Resources Board, Overview: 
Diesel Exhaust & Health, https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-
health#:~:text=Diesel%20Particulate%20Matter%20and%20Health&text=In%201998%2C%20CARB%20identified%2
0DPM,and%20other%20adverse%20health%20effects. 
7 U.S. EPA, Health Assessment Document for Diesel Engine Exhaust, Report EPA/600/8-90/057F, May 2002. 
8 Environmental Defense Fund, Cleaner Diesel Handbook, Bring Cleaner Fuel and Diesel Retrofits into Your 
Neighborhood, April 2005; http://www.edf.org/documents/4941_cleanerdieselhandbook.pdf, accessed July 5, 2020. 
9 California Air Resources Board, Initial Statement of Reasons for Rulemaking, Proposed Identification of Diesel 
Exhaust as a Toxic Air Contaminant, Staff Report, June 1998. 
10 Findings of the Scientific Review Panel on The Report on Diesel Exhaust as adopted at the Panel’s April 22, 1998 
Meeting. 

https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health#:%7E:text=Diesel%20Particulate%20Matter%20and%20Health&text=In%201998%2C%20CARB%20identified%20DPM,and%20other%20adverse%20health%20effects.
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health#:%7E:text=Diesel%20Particulate%20Matter%20and%20Health&text=In%201998%2C%20CARB%20identified%20DPM,and%20other%20adverse%20health%20effects.
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health#:%7E:text=Diesel%20Particulate%20Matter%20and%20Health&text=In%201998%2C%20CARB%20identified%20DPM,and%20other%20adverse%20health%20effects.
http://www.edf.org/documents/4941_cleanerdieselhandbook.pdf
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DPM is a TAC that is recognized by state and federal agencies as causing severe health risk because 

it contains toxic materials, unlike PM2.5 and PM10.11   

The IS/ND fails to include a site-specific analysis of the Project’s construction or operational 

health risk posed by DPM emissions, as required by CEQA.  The IS/ND asserts that no analysis is 

required because Project construction will last only three (3) years, which is less than the 30-year 

lifetime risk of exposure to DPM. (IS/ND, p. 4-41.)  This conclusion is unsupported, contrary to 

CEQA’s requirement to analyze the health impacts from human exposure to emissions from 

development projects, and is inconsistent with applicable regulatory guidance.  In particular, OEHHA 

recommends that all short‐term projects lasting at least two months be evaluated for cancer risks to 

nearby sensitive receptors.12   Furthermore, OEHHA guidance recommends that exposure from 

projects lasting more than 6 months be evaluated for the duration of the project, and recommends that 

an exposure duration of 30 years be used to estimate individual cancer risk for the maximally exposed 

individual resident (“MEIR”).13   

In this case, Project construction will last 3 years, far longer than the minimum exposure 

periods to trigger a quantitative health risk analysis of the Project’s construction emissions pursuant 

to OEHHA guidance.  Furthermore, the Project can reasonably be expected to operate for at least 30 

years, as the existing medical hospital on the Project site has existed for 40 years (ND, p. 3-7).  

Therefore, even by the City’s own flawed reasoning, the IS/ND should have quantified the Project’s 

health risk impacts from human exposure to DPM, but did not.     

As discussed below, it is feasible to quantify the health risk from exposure of sensitive 

receptors to the Project’s construction and operational DPM emissions in an HRA.  An HRA, prepared 

in accordance with OEHHA guidance for the baseline, construction, and future years of the project, is 

essential and should be prepared in a DEIR for the Project.   

4. The IS/ND Fails to Assess The Project’s Operational Health Risks, Which Are Significant 

                                                 
11 Health & Safety Code § 39655(a) (defining “toxic air contaminant” as air pollutants “which may cause or contribute 
to an increase in mortality or in serious illness, or which may pose a present or potential hazard to human health.  A 
substance that is listed as a hazardous air pollutant pursuant to subsection (b) of Section 112 of the federal act (42 U.S.C. 
Sec. 7412 (b)) is a toxic air contaminant.”) 
12 Risk Assessment Guidelines Guidance Manual for Preparation of Health Risk Assessments.” OEHHA, February 
2015, available at: http://oehha.ca.gov/air/hot_spots/2015/2015GuidanceManual.pdf, p. 8‐18. 
13 Id., pp. 8‐6, 8‐15. 
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For Adjacent Residences, As They Relate To The Operational Emissions Of The Proposed 

Project.  

The IS/ND fails to address the health risks for residents in adjacent properties (less than 25 

meters away from the property boundary) from Toxic Air Contaminants (TACs) that will be released 

during the operational phase of the project.  The City’s air quality analysis ignores the potential cancer 

risk from diesel exhaust emitted by the project.   

Based on the CALEEMOD analyses provided in the Appendix B of the IS/ND, the operational 

phase of the project will emit 0.0940 lbs per day of Fugitive PM2.5 exhaust (assumed to be equal to 

DPM) for the proposed project.  This emission level is an under-representation of the actual emissions 

from the project since it does not include the emissions from the backup generator to be installed on 

site.  These emissions are equivalent to DPM emissions of approximately 34 lbs per year.  Since the 

City has not attempted to assess what those impacts would be on the local community and in particular 

the impacts to the adjacent residences, I prepared a screening assessment of the operational impacts 

reported in the CALEEMOD analyses for the project.   

Using the South Coast Air Quality Management District’s Rule 1401 Risk Assessment 

Program Risk Calculator, which calculates the adjusted risk and hazard impacts that can be expected 

with farther distances from the source of emissions, it is possible to quickly assess the impacts from 

the project on the adjacent neighbors.  Using the basic emission tab of the model, and assuming the 

foot print of the 1st floor was approximately 9,600 square feet, that operations at the site continued 

year round, under the Tier 1 and Tier 2 analyses the model estimates the determined that the project 

would fail, i.e., exceed the cancer or chronic ASI level.  The results of my health risk calculations are 

attached as Exhibit 1 to this letter.  For the preferred project design, operational emissions of 0.094 

lbs per day of Fugitive PM2.5 exhaust would result in cancer risks of in excess of the 10 in 1,000,000, 

threshold in the SCAQMD’s CEQA Air Quality Analysis.  This represents a significant health risk 

impact that the IS/ND fails to disclose14, 15 even before the impact that the back-up generator will have 

on the risk analysis.   

  

5. The City Must Adopt All Feasible Mitigation Measures to Reduce the Project’s Significant 

                                                 
14 SCAQMD.   1993.  CEQA Air Quality Guidelines.  Revised in November, 1993. 
15 SCAQMD.   2019.  South Coast AQMD Air Quality Significance Thresholds. http://www.aqmd.gov/docs/default-
source/ceqa/handbook/scaqmd-air-quality-significance-thresholds.pdf 
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Health Risk to Less than Significant Levels 

Mitigation is required ensure that the Project’s health risk impacts are less than significant 

levels.  For the construction phase of the Project, the City has a duty to disclose all the mitigation 

factors to be utilized and to compare unmitigated emissions to the applicable significance thresholds 

before applying mitigation measures.  The use of ‘performance standards’ to achieve reductions, e.g., 

assuming  that more energy-efficient and cleaner burning construction vehicle fleet mix would produce 

reductions of emissions a priori, fails to accurately describe the baseline conditions at the site.  For 

construction equipment in California it is noteworthy that the City has not made a determination ahead 

of time to ensure that the best available emission control technology will be utilized on all diesel 

powered equipment used during the construction phase.   

The United States Environmental Protection Agency (U.S. EPA) has slowly adopted more 

stringent standards to lower the emissions from off-road construction equipment since 1994. Since 

that time, Tier 1, Tier 2, Tier 3, Tier 4 Interim, and Tier 4 Final construction equipment has been 

phased in over time. Tier 4 Final represents the cleanest burning equipment and therefore has the 

lowest emissions compared to other tiers, including Tier 4 Interim equipment.16 

 

                                                 
16 “San Francisco Clean Construction Ordinance Implementation Guide for San Francisco Public Projects.” August 
2015, available at: 
https://www.sfdph.org/dph/files/EHSdocs/AirQuality/San_Francisco_Clean_Construction_Ordinance_2015.pdf, p. 6. 

https://www.sfdph.org/dph/files/EHSdocs/AirQuality/San_Francisco_Clean_Construction_Ordinance_2015.pdf
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As demonstrated in the figure above, Tier 4 Interim equipment has greater emission levels than 

Tier 4 Final equipment.17 The air quality analysis does not specify what level of emission control 

would be used on site for the construction fleet.  Requiring the use of Tier 4 final or equivalent control 

technology for all equipment would provide the residents adjacent to the Project site the greatest level 

of protection possible.   

For the operational phase of the project, the City must promulgate mitigation measures to 

ensure that residents near the Project are not adversely affected by DPM emissions from the generator 

to be installed onsite.  Emissions from combustion engines for stationary uses, including diesel 

generators, are generally regulated by the U.S. Environmental Protection Agency (U.S. EPA) and the 

California Air Resources Board (CARB).  Engine emission standards are promulgated in a tiered 

system (I through IV final) that designates maximum pollutant emissions.  Unlike Off-Road Diesel-

Powered Engines for Mobile Sources (currently utilizing Tier 4 Interim and Final technology which 

reduce PM2.5 emissions by 90% and more), diesel back-up generators generally have U.S. EPA Tier 

                                                 
17 “San Francisco Clean Construction Ordinance Implementation Guide for San Francisco Public Projects.” August 
2015, available at: 
https://www.sfdph.org/dph/files/EHSdocs/AirQuality/San_Francisco_Clean_Construction_Ordinance_2015.pdf, p. 6. 

https://www.sfdph.org/dph/files/EHSdocs/AirQuality/San_Francisco_Clean_Construction_Ordinance_2015.pdf
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II ratings and need to be outfitted with diesel particulate filters to achieve additional PM2.5 reductions. 

In, addition, diesel-powered generator engines should be fueled using ultra-low sulfur diesel fuel with 

a maximum sulfur content of 15 parts per million (ppm).  If higher rated diesel generators are available, 

the City must require that the proponent purchase and maintain the generator that will achieve the 

highest amount of DPM reduction.  The City should prepare a DEIR which accurately discloses the 

extent of the Project’s health risk from construction and operational DPM emissions, and which 

includes a Mitigation Monitoring and Reporting Program with enforceable mitigation measures to 

reduce the Project’s health risk to the greatest extent feasible.  

 

6. The IS/ND Fails To Address The Generation Of Hazardous Waste On Site And The Use Of 

Hazardous Materials Such As Sterilizing Chemicals 

 

Hazardous chemicals such as sterilants necessary to maintain sterility/cleanliness in operating 

rooms and the medically hazardous waste generated daily are not adequately accounted for in the 

IS/ND.  Given the increase in the size of the project (twice as large as the current structures) it will be 

necessary clearly address how hazardous materials (including sterilants and biological waste) will be 

stored, removed, and accounted for on site.  As noted above the City has failed to address the presence 

of a 6,000 gallon diesel underground storage tank that will be installed on site.  Diesel fuel if released 

into the environment via leaks, spills, or failure of the tank represent a significant source of hazardous 

waste that is unaccounted for in the IS/ND.   The City should prepare a DEIR which accurately 

discloses all of the potential hazardous waste generated or stored on site. 

 

7. The IS/ND Fails To Analyze The Significant Impacts From Methane Intrusion At The 

Project Site. 

 

According to the City of Los Angeles (City) Department of Building and Safety, the Project 

Site is located within a methane buffer zone.   This represents a foreseeable significant hazard in which 

the public or the environment may be exposed to hazardous materials by way of an upset and accident.   

Methane gas is combustible with a lower explosive limit (LEL) of approximately 5%,v/v (percent 

volume) in air. In structures, methane concentrations above 25% of the LEL (above 1.25%, v/v) are 

considered to be regulatory action levels above which gas concentrations must be mitigated. For 
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buildings to be constructed in a methane zone, the City of Los Angeles Department of Building and 

Safety considers even non-detectable readings of methane soil gas concentrations (0.0%,v/v) to be the 

action level at which soil gas concentrations must be mitigated.  

According to the IS/ND, the hazard would be mitigated to less than a significant level if the 

Project complies with Los Angeles Department of Building and Safety (LADBS) regulatory 

requirements for methane defined in the Los Angeles Methane Seepage Regulations (LAMC, Chapter 

IX, Article 1, Division 71). These requirements address site testing, including appropriate Site Design 

Level, which will prevent or retard potential methane gas seepage into the building.   

There is no disclosure in the IS/ND of the potential for exposure to methane, or how 

construction and/or operation of the project will affect methane release into the environment; thus 

making it difficult to ascertain whether any proposed mitigation is adequate. Simply stating that it will 

follow City standards without full disclosure of potential impacts is neither adequate analysis nor 

proper mitigation.  The measures outlined in the IS/ND are proscriptive mitigation measures, and 

therefore the City’s use of a Negative Declaration is inappropriate.  The City must assess the 

significance of the methane intrusion potential at the site through testing before attempting to dispense 

with the very significant issue.  The City should prepare a DEIR which accurately discloses all of the 

potential hazards from methane intrusion at the Project site. 

 

8. The IS/ND’s Greenhouse Gas (GHG) Emissions Analysis Shows That The Project’s GHG 

Emissions Will Significantly Increase, Impacting The Air Basin  

 

The City’s GHG analysis fails to consider the significant increase in GHG emissions that will 

result from the implementation of the project and fails to include any mitigation measures to ensure 

that the project will meet local and state mandates for reducing GHG emissions.   

For the baseline condition at the site, the GHGs emissions were calculated using CALEEMOD 

2016.3.2, and estimated that the total GHG emissions from the site are 828.2798 MT CO2e per year.  

Using the project design plans the operational emissions for 2024 (the first year of operation) are 

calculated to be 1854.2837 MT CO2e per year.  The additional 1,026 MT CO2e (calculated as 

((1854.2837 – 828.2798))/(828.2798)) represents an approximate 124% increase in GHG emissions.   

Energy and mobile sources accounted for 83% of the GHG associated with the current and future 

project.  Waste and water account for the remaining 16% of the current and future GHG emissions.   
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Given the breakdown of the sources of emissions, the City could certainly formulate targeted 

mitigation measures to reduce the GHG impacts of the project. 

According to the City’s analysis, the CEQA Guidelines Section 15064(h)(3) allows a lead 

agency to make a finding of less than significant for GHG emissions if a project complies with adopted 

programs, plans, policies, and/or other regulatory schemes to reduce GHG emissions.  The assumption 

in that analysis is not born out in fact.  The more than doubling of the GHG emissions from the current 

project to the proposed project requires that more mitigation measures be put in place.  The City must 

revise their analysis and present the correct total emissions from the project along with mitigation 

measures to target energy and mobile sources which contribute substantially to the GHG emissions in 

a DEIR. 

Conclusion 

The facts identified and referenced in this comment letter lead me to reasonably conclude that 

the Project could result in significant unmitigated impacts if the IS/ND is approved.  The City must 

re-evaluate the significant impacts identified in this letter by requiring the preparation of a draft 

environmental impact report.  

Sincerely,  

. 
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Emissions -
SCAQMD 1401 RISK ASSESSMENT.xlsm 3/23/2021

Fac Name:     DOCS Surgical A/N: 0

TAC Code Compound Emission Rate
 (lbs/hr)

Molecular 
Weight

R1 - 
Uncontrolled 

(lbs/hr)

Efficiency 
Factor 

(Fraction 
range 0-1)

R2-Controlled 
(lbs/hr)

P1 Particulate Emissions from Diesel-Fueled Engines 3.92E-03 350 3.92E-03 0.15000 0.003329167



Tier 1 Report  -
SCAQMD 1401 RISK ASSESSMENT.xlsm 3/23/2021

TIER 1 SCREENING RISK ASSESSMENT REPORT Application deemed complete date: 3/22/2021

(Procedure Version 8.1 & Package N, September 1, 2017 )

A/N , DOCS Surgical
Equipment Type Other No T-BACT Cancer/Chronic ASI Acute ASI
Nearest Receptor Distance (actual) 10 meters 6.02E+02
Receptor Distance (Table 1 Emission look up) 25 meters FAILED PASSED

APPLICATION SCREENING INDEX CALCULATION

Compound

Average 
Annual 

Emission 
Rate 

(lbs/yr)

Max Hourly 
Emission 

Rate (lbs/hr)

Cancer/Chronic 
Pollutant Screening 
Level (lbs/yr) from 

Table 1

Acute Pollutant 
Screening Level 

(lbs/hr) from 
Table 1

Cancer/Chronic 
Pollutant Screening 

Index (PSI)

Acute Pollutant 
Screening 

Index (PSI)

Particulate Emissions from Diesel-Fueled Engines 2.91E+01 3.33E-03 4.83E-02 6.02E+02

TOTAL (APPLICATION SCREENING INDEX) 6.02E+02

Tier 1 Results



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 4 of  11 3/23/2021

TIER 2 SCREENING RISK ASSESSMENT REPORT

(Procedure Version 8.1 & Package N, September 1, 2017 ) - Risk Tool V1.1

A/N:   Fac:  DOCS Surgical Application deemed complete date: 3/22/2021

1. Stack Data 2. Tier 2 Data
Dispersion Factors tables Volume Source

Equipment Type Other For Chronic X/Q Table 7 
For Acute X/Q max Table 7.7

Combustion Eff 0.0 Dilution Factors

No T-BACT
Χ/Q 

(µg/m³)/(tons/yr)

Residential 10.47

Commercial - Worker 10.47
Operation Schedule 24 hrs/day

7 days/week Intake and Adjustment Factors
52 weeks/year Residential

30
Stack Height 14 ft 677.40
Building Area 9600 ft² 1

Distance to Residential 10 m

Distance to Commercial 25 m

Meteorological Station Central L.A.

Receptor

Combined Exposure Factor (CEF) - Table 4
Worker Adjustment Factor (WAF) - Table 5

Year of Exposure 

X/Qmax 
(µg/m³)/(lbs/hr)

707.38

707.38

Worker

55.86
1.00



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 5 of  11 3/23/2021

A/N: Application deemed complete date: 03/22/21

3. Rule 1401 Compound Data

Compound
R1 -

Uncontrolled 
(lbs/hr)

R2 - 
Controlled 

(lbs/hr)

CP
(mg/kg-day)-1

MP
MICR 

Resident

MP 
MICR 

Worker

MP
Chronic 
Resident

MP 
Chronic 
Worker

REL
Chronic
(µg/m³)

REL
8-hr Chronic 

(µg/m³)

REL
Acute 

(µg/m³)
MWAF

3.92E-03 3.33E-03 1.10E+00 1.00 1.00 1.00 1.00 5.00E+00 1Particulate Emissions from Diesel-Fueled Eng



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 6 of  11 3/23/2021

A/N: Application deemed complete date: 03/22/21
4. Emission Calculations

Compound R1 (lbs/hr) R2 (lbs/hr) R1 (lbs/day) R2 (lbs/day) R2 (lbs/yr) R2 (tons/yr)

3.92E-03 3.33E-03 9.40E-02 7.99E-02 2.91E+01 1.45E-02

Total 3.92E-03 3.33E-03 9.40E-02 7.99E-02 2.91E+01 1.45E-02

Particulate Emissions from Diesel-Fueled Eng



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 7 of  11 3/23/2021

TIER 2 RESULTS A/N: Application deemed complete date: 03/22/21

5a. MICR
MICR Resident = CP (mg/(kg-day))^-1 * Q (ton/yr) * (X/Q) Resident  * CEF Resident * MP  Resident * 1e-6 * MWAF
MICR Worker   = CP (mg/(kg-day))^-1 * Q (ton/yr) * (X/Q) Worker * CEF Worker* MP Worker* WAF Worker* 1e-6 * MWAF

Compound Residential Commercial
1.13E-04 9.35E-06

5b. Is Cancer Burden Calculation Needed (MICR >1E-6)? YES

8.15E-02
769.28

Zone Impact Area (km²): 1.86E+00
Zone of Impact Population (7000 person/km²): 1.30E+04

Particulate Emissions from Diesel-Fueled Eng

New X/Q at which MICR70yr is one-in-a-million    [(µg/m³)/(tons/yr)]:
New Distance, interpolated from X/Q table using New X/Q    (meter):



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 8 of  11 3/23/2021

Total 1.13E-04 9.35E-06 Cancer Burden: 1.67E+00
FAIL FAIL FAILCancer Burden is more than 0.5



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 9 of  11 3/23/2021

6. Hazard Index Summary A/N: Application deemed complete date: 03/22/21
HIA = [Q(lb/hr) * (X/Q)max * MWAF ]/ Acute REL
HIC = [Q(ton/yr) * (X/Q) * MP * MWAF] / Chronic REL
HIC 8-hr= [Q(ton/yr) * (X/Q) * WAF * MWAF] / 8-hr Chronic REL

Acute Chronic 8-hr Chronic Acute 
Pass/Fail

Chronic 
Pass/Fail

8-hr Chronic  
Pass/Fail

Alimentary system (liver) - AL Pass Pass Pass
Bones and teeth - BN Pass Pass Pass
Cardiovascular system - CV Pass Pass Pass
Developmental - DEV Pass Pass Pass
Endocrine system - END Pass Pass Pass
Eye Pass Pass Pass
Hematopoietic system - HEM Pass Pass Pass
Immune system - IMM Pass Pass Pass
Kidney - KID Pass Pass Pass
Nervous system - NS Pass Pass Pass
Reproductive system - REP Pass Pass Pass
Respiratory system - RES 3.05E-02 Pass Pass Pass
Skin Pass Pass Pass

Target Organs



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 10 of  11 3/23/2021

A/N: Application deemed complete date: 03/22/21
6a. Hazard Index Acute - Resident
HIA = [Q(lb/hr) * (X/Q)max resident * MWAF] / Acute REL

HIA - Residential
Compound AL CV DEV EYE HEM IMM NS REP RESP SKIN

Particulate Emissions from Diesel-Fueled Eng

Total



Tier 2 Report - 
SCAQMD 1401 RISK ASSESSMENT.xlsm

Page 11 of  11 3/23/2021

6a. Hazard Index Acute - Worker A/N: Application deemed complete date: 03/22/21
HIA = [Q(lb/hr) * (X/Q)max Worker * MWAF] / Acute REL

HIA - Commercial
Compound AL CV DEV EYE HEM IMM NS REP RESP SKIN

Particulate Emissions from Diesel-Fueled Eng

Total



Plant Name yes

Plant No. no
Note: Default generic distance multiplier used if source is not a generator or gas station.

Step 5: 
Read Estimates

132.229 per
1,000,000

10 0.036

1.940 µg/m3

Step 3: 
Enter Emissions Data

Chemical Name CAS No.
 

Rate Risk
 

Hazard Concentration
(dashes removed) (lb/day) (# / 1,000,000) (index) (µg/m3)

Fine Particulate Matter (PM2.5) 1.03E+00 1.94

1,1,1-Trichloroethane 71556 0.00E+00
1,1,2,2-Tetrachloroethane 79345 0.00E+00
1,1,2-Trichloroethane 79005 0.00E+00
1,1-Dichloroethane 75343 0.00E+00
1,1-Dichloroethylene 75354 0.00E+00
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin 3268879 0.00E+00
1,2,3,4,6,7,8,9-Octachlorodibenzofuran 39001020 0.00E+00
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 35822469 0.00E+00
1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562394 0.00E+00
1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673897 0.00E+00
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 39227286 0.00E+00
1,2,3,4,7,8-Hexachlorodibenzofuran 70648269 0.00E+00
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653857 0.00E+00
1,2,3,6,7,8-Hexachlorodibenzofuran 57117449 0.00E+00
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408743 0.00E+00
1,2,3,7,8,9-Hexachlorodibenzofuran 72918219 0.00E+00
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321764 0.00E+00
1,2,3,7,8-Pentachlorodibenzofuran 57117416 0.00E+00
1,2-Dibromo-3-chloropropane 96128 0.00E+00
1,2-Dibromoethane 106934 0.00E+00
1,2-Dichloroethane 107062 0.00E+00
1,2-Epoxybutane 106887 0.00E+00
1,3-Butadiene 106990 0.00E+00
1,3-Propane sultone 1120714 0.00E+00
1,4-Dichlorobenzene 106467 0.00E+00
1,4-Dioxane 123911 0.00E+00
1,6-Dinitropyrene 42397648 0.00E+00
1,8-Dinitropyrene 42397659 0.00E+00
1-Nitropyrene 5522430 0.00E+00
2',3,4,4',5-PeCB 65510443 0.00E+00
2,3',4,4',5,5'-HxCB 52663726 0.00E+00
2,3',4,4',5-PeCB 31508006 0.00E+00
2,3,3',4,4',5'-HxCB 69782907 0.00E+00
2,3,3',4,4',5,5'-HpCB 39635319 0.00E+00
2,3,3',4,4',5-HxCB 38380084 0.00E+00
2,3,3',4,4'-PeCB 32598144 0.00E+00
2,3,4,4',5-PeCB 74472370 0.00E+00
2,3,4,6,7,8-hexachlorodibenzofuran 60851345 0.00E+00
2,3,4,7,8-Pentachlorodibenzofuran 57117314 0.00E+00
2,3,7,8-Tetrachlorodibenzo-p-dioxin and related compo 1746016 0.00E+00
2,3,7,8-Tetrachlorodibenzofuran 51207319 0.00E+00
2,4,6-Trichlorophenol 88062 0.00E+00
2,4-Diaminoanisole 615054 0.00E+00
2,4-Diaminotoluene 95807 0.00E+00
2,4-Dinitrotoluene 121142 0.00E+00
2-Aminoanthraquinone 117793 0.00E+00
2-Nitrofluorene 607578 0.00E+00
3,3',4,4',5,5'-HxCB 32774166 0.00E+00
3,3',4,4',5-PeCB 57465288 0.00E+00
3,3',4,4'-TCB 32598133 0.00E+00
3,3-Dichlorobenzidine 91941 0.00E+00
3,4,4'5-TCB 70362504 0.00E+00
3-Methylcholanthrene 56495 0.00E+00
4,4-Methylene bis(2-chloroaniline) 101144 0.00E+00
4,4-Methylenedianiline 101779 0.00E+00
4-Chloro-ortho-phenylenediamine 95830 0.00E+00
4-Dimethylaminoazobenzene 60117 0.00E+00
4-Nitropyrene 57835924 0.00E+00
5-Methylchrysene 3697243 0.00E+00
5-Nitroacenaphthene 602879 0.00E+00
6-Nitrochrysene 7496028 0.00E+00

What is the distance (m) from the facility boundary to the 
MEI?

Step 2: 
Estimate Distance

Step 4: 
Specify Source Type

Does facility have only diesel 
backup generators?
Is this analysis for a

gas station?

 
Step 1:

DOCS Surgical Center

Total 
Cancer Risk

Total
Chronic Hazard

Total PM2.5            
Concentration



7,12-Dimethylbenz(a)anthracene 57976 0.00E+00
7H-dibenzo(c,g)carbazole 194592 0.00E+00
Acetaldehyde 75070 0.00E+00
Acetamide 60355 0.00E+00
Acrolein 107028 0.00E+00
Acrylamide 79061 0.00E+00
Acrylic Acid 79107 0.00E+00
Acrylonitrile 107131 0.00E+00
Allyl chloride 107051 0.00E+00
Ammonia 7664417 0.00E+00
Aniline 62533 0.00E+00
Arsenic 7440382 0.00E+00
Arsine 7784421 0.00E+00
Asbestos [1/(100 PCM fibers/m^3)]^-1 1332214 0.00E+00
Benz(a)anthracene 56553 0.00E+00
Benzene 71432 0.00E+00
Benzidine 92875 0.00E+00
Benzo(a)pyrene 50328 0.00E+00
Benzo(b)fluoranthene 205992 0.00E+00
Benzo(j)fluoranthene 205823 0.00E+00
Benzo(k)fluoranthene 207089 0.00E+00
Benzyl Chloride 100447 0.00E+00
Beryllium 7440417 0.00E+00
Bis(2-chloroethyl) Ether 111444 0.00E+00
Bis(2-chloromethyl) Ether 542881 0.00E+00
Cadmium 7440439 0.00E+00
Caprolactam 105602 0.00E+00
Carbon Disulfide 75150 0.00E+00
Carbon Monoxide 630080 0.00E+00
Carbon Tetrachloride 56235 0.00E+00
Carbonyl Sulfide 463581 0.00E+00
Chlorinated paraffins (Avg. chain length C12; approx. 60    108171262 0.00E+00
Chlorine 7782505 0.00E+00
Chlorine Dioxide 10049044 0.00E+00
Chlorite 7758192 0.00E+00
Chlorobenzene 108907 0.00E+00
Chlorodibromomethane 124481 0.00E+00
Chloroethane (Ethyl Chloride) 75003 0.00E+00
Chloroform 67663 0.00E+00
Chloropicrin 76062 0.00E+00
Chromic Trioxide 1333820 0.00E+00
Chromium-hexavalent 18540299 0.00E+00
Barium chromate2 10294403 0.00E+00
Calcium chromate2 13765190 0.00E+00
Lead chromate2 7758976 0.00E+00
Sodium dichromate2 10588019 0.00E+00
Strontium chromate2 7789062 0.00E+00
CHROMIC TRIOXIDE (as chromic acid mist) 1333820 0.00E+00
Chrysene 218019 0.00E+00
Copper 7440508 0.00E+00
Copper and Copper Compounds 7440508 0.00E+00
Cresol Mixtures 1319773 0.00E+00
Cupferron 135206 0.00E+00
Cyanide 57125 0.00E+00
Di(2-ethylhexyl)phthalate 117817 0.00E+00
Dibenz(a-h)acridine 226368 0.00E+00
Dibenz(a-h)anthracene 53703 0.00E+00
Dibenz(a-j)acridine 224420 0.00E+00
Dibenzo(a-e)pyrene 192654 0.00E+00
Dibenzo(a-h)pyrene 189640 0.00E+00
Dibenzo(a-i)pyrene 189559 0.00E+00
Dibenzo(a-l)pyrene 191300 0.00E+00
Diesel Exhaust Particulate 85105 9.40E-02 1.32E+02 3.55E-02

Diethanolamine 111422 0.00E+00
Dimethylformamide 68122 0.00E+00
Direct Black 38 (Technical Grade) 1937377 0.00E+00
Direct Blue 6 (Technical Grade) 2602462 0.00E+00
Direct Brown 95 (Technical Grade) 16071866 0.00E+00
Epichlorohydrin 106898 0.00E+00
Ethylbenzene 100414 0.00E+00
Ethylene Glycol 107211 0.00E+00
Ethylene Glycol Monobutyl Ether 111762 0.00E+00
Ethylene Glycol Monoethyl Ether 110805 0.00E+00
Ethylene Glycol Monoethyl Ether Acetate 111159 0.00E+00
Ethylene Glycol Monomethyl Ether 109864 0.00E+00
Ethylene Glycol Monomethyl Ether Acetate 110496 0.00E+00
Ethylene Oxide 75218 0.00E+00
Ethylene Thiourea 96457 0.00E+00
Fluorides 1101 0.00E+00
Formaldehyde (gas) 50000 0.00E+00
Glutaraldehyde 111308 0.00E+00



Hexachlorobenzene 118741 0.00E+00
Hexachlorocyclohexane (Technical Grade) 608731 0.00E+00
Hexachlorocyclohexane- Alpha Isomer 319846 0.00E+00
Hexachlorocyclohexane- Beta Isomer 319857 0.00E+00
Hexachlorocyclohexane- Gamma Isomer 58899 0.00E+00
Hydrazine 302012 0.00E+00

Hydrogen Chloride 7647010
0.00E+00

Hydrogen Cyanide 74908 0.00E+00
Hydrogen Fluoride 7664393 0.00E+00
Hydrogen Selenide 7783075 0.00E+00
Hydrogen Sulfide 7783064 0.00E+00
Indeno(1-2-3-c-d)pyrene 193395 0.00E+00
Isophorone 78591 0.00E+00
Isopropyl Alcohol 67630 0.00E+00
Lead Acetate 301042 0.00E+00
Lead and Lead Compounds 7439921 0.00E+00
Lead Phosphate 7446277 0.00E+00
Lead Subacetate 1335326 0.00E+00
m-CRESOL 108394 0.00E+00
m-XYLENE 108383 0.00E+00
Maleic Anhydride 108316 0.00E+00
Manganese & Manganese Compounds 7439965 0.00E+00
Mercury (Inorganic) 7439976 0.00E+00
Mercuric chloride 7487947 0.00E+00
Methanol 67561 0.00E+00
Methyl Bromide 74839 0.00E+00
Methyl Ethyl Ketone 78933 0.00E+00
Methyl Isocyanate 624839 0.00E+00
Methyl Tertiary Butyl Ether 1634044 0.00E+00
Methylene Chloride (Dichloromethane) 75092 0.00E+00
Methylene Diphenyl Isocyanate (MDI) 101688 0.00E+00
Michlers Ketone 90948 0.00E+00
n-Hexane 110543 0.00E+00
n-Nitroso-n-methylethylamine 10595956 0.00E+00
n-Nitrosodi-n-Butylamine 924163 0.00E+00
n-Nitrosodi-n-Propylamine 621647 0.00E+00
n-Nitrosodiethylamine 55185 0.00E+00
n-Nitrosodimethylamine 62759 0.00E+00
n-Nitrosodiphenylamine 86306 0.00E+00
n-Nitrosomorpholine 59892 0.00E+00
n-Nitrosopiperidine 100754 0.00E+00
n-Nitrosopyrrolidine 930552 0.00E+00
Naphthalene 91203 0.00E+00
Nickel and Nickel Compounds 7440020 0.00E+00
Nickel acetate 373024 0.00E+00
Nickel carbonate 3333673 0.00E+00
Nickel carbonyl 13463393 0.00E+00
Nickel hydroxide 12054487 0.00E+00
Nickelocene 1271289 0.00E+00
Nickel Oxide 1313991 0.00E+00
Nickel Refinery Dust 1146 0.00E+00
Nickel Subsulfide 12035722 0.00E+00
Nitric Acid 7697372 0.00E+00
Nitrogen Dioxide 10102440 0.00E+00
o-CRESOL 95487 0.00E+00
o-XYLENE 95476 0.00E+00
Oleum 8014957 0.00E+00
Ozone 10028156 0.00E+00
p-Chloro-o-toluidine 95692 0.00E+00
p-Cresidine 120718 0.00E+00
p-CRESOL 106445 0.00E+00
p-Nitrosodiphenylamine 156105 0.00E+00
p-XYLENE 106423 0.00E+00
Pentachlorophenol 87865 0.00E+00
Perchloroethylene 127184 0.00E+00
Phenol 108952 0.00E+00
Phosgene 75445 0.00E+00
Phosphine 7803512 0.00E+00
Phosphoric Acid 7664382 0.00E+00
Phthalic Anhydride 85449 0.00E+00
Polychlorinated Biphenyls 1336363 0.00E+00
Potassium Bromate 7758012 0.00E+00
Propylene 115071 0.00E+00
Propylene Glycol Monomethyl Ether 107982 0.00E+00
Propylene oxide 75569 0.00E+00
Selenium 7782492 0.00E+00
Selenium sulfide 7446346 0.00E+00
Silica (crystalline, respirable) 7631869 0.00E+00
Sodium hydroxide 1310732 0.00E+00



Styrene 100425 0.00E+00
Sulfates 9960 0.00E+00
Sulfur Dioxide 7446095 0.00E+00
Sulfuric Acid 7664939 0.00E+00
Sulfur Trioxide 7446719 0.00E+00
Tertiary-butyl acetate 540885 0.00E+00
Tetrachloroethylene 127184 0.00E+00
Thioacetamide 62555 0.00E+00
Toluene 108883 0.00E+00
Toluene Diisocyanates 26471625 0.00E+00
Toluene Diisocyanates (2,4 and 2, 6) 584849 0.00E+00
Toluene Diisocyanates (2,4 and 2, 6) 91087 0.00E+00
Trichloroethylene 79016 0.00E+00
Triethylamine 121448 0.00E+00
Urethane 51796 0.00E+00
Vanadium pentoxide 1314621 0.00E+00
Vinyl acetate 108054 0.00E+00
Vinyl chloride 75014 0.00E+00
Xylenes (technical mixture of m, o, p-isomers) 1330207 0.00E+00
Vanadium 7440622 0.00E+00

132.229 0.036 1.940TOTAL UNADJUSTED Risk Values



 

James J. J. Clark, Ph.D. 
Principal Toxicologist 
Toxicology/Exposure Assessment Modeling 

Risk Assessment/Analysis/Dispersion Modeling 

 
Education: 

Ph.D., Environmental Health Science, University of California, 1995 

M.S., Environmental Health Science, University of California, 1993  

B.S., Biophysical and Biochemical Sciences, University of Houston, 1987  

 

Professional Experience: 

 

Dr. Clark is a well-recognized toxicologist, air modeler, and health scientist.  He has 30 

years of experience in researching the effects of environmental contaminants on human 

health including environmental fate and transport modeling (SCREEN3, AEROMOD, 

ISCST3, Johnson-Ettinger Vapor Intrusion Modeling, RESRAD, GENII); exposure 

assessment modeling (partitioning of contaminants in the environment as well as PBPK 

modeling); conducting and managing human health risk assessments for regulatory 

compliance and risk-based clean-up levels; and toxicological and medical literature 

research.  

SELECTED AIR MODELING RESEARCH/PROJECTS 

Client(s) - Confidential 

Dr. Clark performed a historical dose reconstruction for community members from an 

active 700 acre petroleum refinery in Los Angeles.  The analysis included a multi-year 

dispersion model was performed in general accordance with the methods outlined by the 

U.S. EPA and the SCAQMD for assessing the health impacts in Torrance, California.  The 

results of the analysis are being used as the basis for injunctive relief for the communities 

surrounding the refinery.  

Client(s) – Multiple  

Indoor Air Evaluations, California: Performed multiple indoor air screening evaluations 

and risk characterizations consistent with California Environmental Protection Agency’s 

(Cal/EPA) Department of Toxic Substances Control (DTSC) and Regional Water Quality 

Control Board (RWQCB) methodologies. Characterizations included the use of DTSC’s 

Clark & Associates 
Environmental Consulting, Inc 

Office 
12405 Venice Blvd. 
Suite 331 
Los Angeles, CA  90066 

Phone 
310-907-6165 

Fax 
310-398-7626 

Email 
jclark.assoc@gmail.com 



modified Johnson & Ettinger Model and USEPA models, as well as the attenuation factor 

model currently advocated by Cal/EPA’s Office of Environmental Health and Hazard 

Assessment (OEHHA). 

Client – Adams, Broadwell, Joseph Cardozo, P.C. 

Dr. Clark has performed numerous air quality analyses and risk assessments of criteria 

pollutants, air toxins, and particulate matter emissions for sites undergoing evaluation via 

the California Environmental Quality Act (CEQA) process.  The analyses include the 

evaluation of Initial Study (IS) and Environmental Impacts Reports (EIR) for each project 

to determine the significance of air quality, green house gas (GHG), and hazardous waste 

components of the projects.  The analyses were compiled as comment letters for submittal 

to oversight agencies. 

Client – Confidential 

Dr. Clark performed a comprehensive evaluation of criteria pollutants, air toxins, and 

particulate matter emissions from a carbon black production facility to determine the 

impacts on the surrounding communities.  The results of the dispersion model were used 

to estimate acute and chronic exposure concentrations to multiple contaminants and were 

be incorporated into a comprehensive risk evaluation. 

Client – Confidential 

Dr. Clark performed a comprehensive evaluation of air toxins and particulate matter 

emissions from a railroad tie manufacturing facility to determine the impacts on the 

surrounding communities.  The results of the dispersion model have been used to estimate 

acute and chronic exposure concentrations to multiple contaminants and have been 

incorporated into a comprehensive risk evaluation. 

PUBLIC HEALTH/TOXICOLOGY 

Client:  Confidential 

Dr. Clark performed a historical dose reconstruction for community members from 

radiologically impacted material (RIM) releases from an adjacent landfill.  The analysis 

was performed in general accordance with the methods outlined by the Agency for Toxic 

Substances Control (ATSDR) for assessing radiation doses from historical source areas in 

North St. Louis County, Missouri. 

Client:  City of Santa Clarita, Santa Clarita, California 

Dr. Clark managed the oversight of the characterization, remediation and development 

activities of a former 1,000 acre munitions manufacturing facility for the City of Santa 



Clarita.  The site is impacted with a number of contaminants including perchlorate, 

unexploded ordinance, and volatile organic compounds (VOCs).  The site is currently 

under a number of regulatory consent orders, including an Immanent and Substantial 

Endangerment Order.  Dr. Clark assisted the impacted municipality with the development 

of remediation strategies, interaction with the responsible parties and stakeholders, as well 

as interfacing with the regulatory agency responsible for oversight of the site cleanup.  

Client:  Confidential 

Dr. Clark performed a historical dose reconstruction for community members exposed to 

radioactive waste released into the environment from legacy storage facilities.  The releases 

resulted in impacts to soils, sediments, surface waters, and groundwater in the vicinity of 

the sites.   The analysis was performed in general accordance with the methods outlined by 

the Agency for Toxic Substances Control (ATSDR) for assessing radiation doses from 

historical source areas in the community. 

 

Client:  Confidential 

Dr. Clark performed a dose assessment of an individual occupationally exposed to metals 

and silica from fly ash who later developed cancer.  A review of the individual’s medical 

and occupational history was performed to prepare opinions regarding his exposure and 

later development of cancer.   

Client:  Brayton Purcell, Novato, California 

Dr. Clark performed a toxicological assessment of residents exposed to methyl-tertiary 

butyl ether (MTBE) from leaking underground storage tanks (LUSTs) adjacent to the 

subject property.  The symptomology of residents and guests of the subject property were 

evaluated against the known outcomes in published literature to exposure to MTBE.  The 

study found that residents had been exposed to MTBE in their drinking water; that 

concentrations of MTBE detected at the site were above regulatory guidelines; and, that 

the symptoms and outcomes expressed by residents and guests were consistent with 

symptoms and outcomes documented in published literature.   

 

Client:  Confidential 

Dr. Clark performed a toxicological assessment of an individual occupationally exposed to 

hexavalent chromium who later developed cancer.  A review of the individual’s medical 

and occupational history was performed to prepare opinions regarding her exposure and 

later development of cancer.   



Client:  Covanta Energy, Westwood, California 

Evaluated health risk from metals in biosolids applied as soil amendment on agricultural 

lands.  The biosolids were created at a forest waste cogeneration facility using 96% whole 

tree wood chips and 4 percent green waste.  Mass loading calculations were used to 

estimate Cr(VI) concentrations in agricultural soils based on a maximum loading rate of 

40 tons of biomass per acre of agricultural soil.  The results of the study were used by the 

Regulatory agency to determine that the application of biosolids did not constitute a health 

risk to workers applying the biosolids or to residences near the agricultural lands. 

Client:  Kaiser Venture Incorporated, Fontana, California 

Prepared PBPK assessment of lead risk of receptors at a 1,100-acre former steel mill.  This 

evaluation was used as the basis for granting closure of the site by lead regulatory agency. 

 

RISK ASSESSMENTS/REMEDIAL INVESTIGATIONS 

Kaiser Ventures Incorporated, Fontana, California 

Prepared health risk assessment of semi-volatile organic chemicals and metals for a fifty-

year old wastewater treatment facility used at a 1,100-acre former steel mill.  This 

evaluation was used as the basis for granting closure of the site by lead regulatory agency. 

ANR Freight - Los Angeles, California 

Prepared a comprehensive Preliminary Endangerment Assessment (PEA) of petroleum 

hydrocarbon and metal contamination of a former freight depot.  This evaluation was as 

the basis for reaching closure of the site with lead regulatory agency. 

Kaiser Ventures Incorporated, Fontana, California 

Prepared comprehensive health risk assessment of semi-volatile organic chemicals and 

metals for 23-acre parcel of a 1,100-acre former steel mill.  The health risk assessment was 

used to determine clean up goals and as the basis for granting closure of the site by lead 

regulatory agency.  Air dispersion modeling using ISCST3 was performed to determine 

downwind exposure point concentrations at sensitive receptors within a 1 kilometer radius 

of the site.  The results of the health risk assessment were presented at a public meeting 

sponsored by the Department of Toxic Substances Control (DTSC) in the community 

potentially affected by the site. 



Unocal Corporation - Los Angeles, California 

Prepared comprehensive assessment of petroleum hydrocarbons and metals for a former 

petroleum service station located next to sensitive population center (elementary school).  

The assessment used a probabilistic approach to estimate risks to the community and was 

used as the basis for granting closure of the site by lead regulatory agency. 

Client:  Confidential, Los Angeles, California 

Managed oversight of remedial investigation most contaminated heavy metal site in 

California.  Lead concentrations in soil excess of 68,000,000 parts per billion (ppb) have 

been measured at the site.  This State Superfund Site was a former hard chrome plating 

operation that operated for approximately 40-years.   

Client:  Confidential, San Francisco, California 

Coordinator of regional monitoring program to determine background concentrations of 

metals in air.  Acted as liaison with SCAQMD and CARB to perform co-location sampling 

and comparison of accepted regulatory method with ASTM methodology. 

Client:  Confidential, San Francisco, California 

Analyzed historical air monitoring data for South Coast Air Basin in Southern California 

and potential health risks related to ambient concentrations of carcinogenic metals and 

volatile organic compounds.  Identified and reviewed the available literature and calculated 

risks from toxins in South Coast Air Basin.  

IT Corporation, North Carolina 

Prepared comprehensive evaluation of potential exposure of workers to air-borne VOCs at 

hazardous waste storage facility under SUPERFUND cleanup decree.  Assessment used in 

developing health based clean-up levels.  

 

Professional Associations 

American Public Health Association (APHA) 

Association for Environmental Health and Sciences (AEHS)  

American Chemical Society (ACS) 

International Society of Environmental Forensics (ISEF) 

Society of Environmental Toxicology and Chemistry (SETAC) 

 

Publications and Presentations: 

Books and Book Chapters 



Sullivan, P., J.J. J. Clark, F.J. Agardy, and P.E. Rosenfeld.  (2007).  Synthetic Toxins In 

The Food, Water and Air of American Cities.  Elsevier, Inc.  Burlington, MA.   

Sullivan, P. and J.J. J. Clark.  2006.  Choosing Safer Foods, A Guide To Minimizing 

Synthetic Chemicals In Your Diet.  Elsevier, Inc.  Burlington, MA.   

Sullivan, P., Agardy, F.J., and J.J.J. Clark.  2005.  The Environmental Science of Drinking 

Water.  Elsevier, Inc.  Burlington, MA.   

Sullivan, P.J., Agardy, F.J., Clark, J.J.J.  2002.  America’s Threatened Drinking Water:  

Hazards and Solutions.  Trafford Publishing, Victoria B.C. 

Clark, J.J.J.  2001.  “TBA:  Chemical Properties, Production & Use, Fate and Transport, 

Toxicology, Detection in Groundwater, and Regulatory Standards” in Oxygenates in 

the Environment.  Art Diaz, Ed.. Oxford University Press: New York.   

Clark, J.J.J.  2000. “Toxicology of Perchlorate” in Perchlorate in the Environment.  

Edward Urbansky, Ed. Kluwer/Plenum: New York.  

Clark, J.J.J.  1995.  Probabilistic Forecasting of Volatile Organic Compound 

Concentrations At The Soil Surface From Contaminated Groundwater.  UMI. 

Baker, J.; Clark, J.J.J.; Stanford, J.T.  1994.  Ex Situ Remediation of Diesel Contaminated 

Railroad Sand by Soil Washing.  Principles and Practices for Diesel Contaminated 

Soils, Volume III.  P.T. Kostecki, E.J. Calabrese, and C.P.L. Barkan, eds.  Amherst 

Scientific Publishers, Amherst, MA.  pp 89-96. 

 

Journal and Proceeding Articles 

Tam L. K.., Wu C. D., Clark J. J. and Rosenfeld, P.E. (2008) A Statistical Analysis Of 

Attic Dust And Blood Lipid Concentrations Of Tetrachloro-p-Dibenzodioxin 

(TCDD) Toxicity Equialency Quotients (TEQ) In Two Populations Near  Wood 

Treatment Facilities. Organohalogen Compounds, Volume 70 (2008) page 002254. 

Tam L. K.., Wu C. D., Clark J. J. and Rosenfeld, P.E. (2008) Methods For Collect 

Samples For Assessing Dioxins And Other Environmental Contaminants In Attic 

Dust: A Review.  Organohalogen Compounds, Volume 70 (2008) page 000527 

Hensley A.R., Scott, A., Rosenfeld P.E., Clark, J.J.J.  (2007). “Attic Dust And Human 

Blood Samples Collected Near A Former Wood Treatment Facility.” Environmental 

Research. 105:194-199. 

Rosenfeld, P.E., Clark, J. J., Hensley, A.R., and Suffet, I.H.  2007. “The Use Of An Odor 

Wheel Classification For The Evaluation of Human Health Risk Criteria For Compost 

Facilities” Water Science & Technology.  55(5):  345-357. 

Hensley A.R., Scott, A., Rosenfeld P.E., Clark, J.J.J.  2006. “Dioxin Containing Attic 

Dust And Human Blood Samples Collected Near A Former Wood Treatment Facility.” 

The 26th International Symposium on Halogenated Persistent Organic Pollutants – 



DIOXIN2006, August 21 – 25, 2006. Radisson SAS Scandinavia Hotel in Oslo 

Norway.  

Rosenfeld, P.E., Clark, J. J. and Suffet, I.H.  2005. “The Value Of An Odor Quality 

Classification Scheme For Compost Facility Evaluations” The U.S. Composting 

Council’s 13th Annual Conference January 23 - 26, 2005, Crowne Plaza Riverwalk, 

San Antonio, TX. 

Rosenfeld, P.E., Clark, J. J. and Suffet, I.H.  2004. “The Value Of An Odor Quality 

Classification Scheme For Urban Odor” WEFTEC 2004. 77th Annual Technical 

Exhibition & Conference October 2 - 6, 2004, Ernest N. Morial Convention Center, 

New Orleans, Louisiana. 

Clark, J.J.J.  2003.  “Manufacturing, Use, Regulation, and Occurrence of a Known 

Endocrine Disrupting Chemical (EDC), 2,4-Dichlorophnoxyacetic Acid (2,4-D) in 

California Drinking Water Supplies.”  National Groundwater Association Southwest 

Focus Conference:  Water Supply and Emerging Contaminants.  Minneapolis, MN.  

March 20, 2003. 

Rosenfeld, P. and J.J.J. Clark.  2003.  “Understanding Historical Use, Chemical 

Properties, Toxicity, and Regulatory Guidance”  National Groundwater Association 

Southwest Focus Conference:  Water Supply and Emerging Contaminants.  Phoenix, 

AZ.  February 21, 2003. 

Clark, J.J.J., Brown A.  1999.   Perchlorate Contamination:  Fate in the Environment and 

Treatment Options. In Situ and On-Site Bioremediation, Fifth International 

Symposium.  San Diego, CA, April, 1999. 

Clark, J.J.J.  1998.  Health Effects of Perchlorate and the New Reference Dose (RfD).  

Proceedings From the Groundwater Resource Association Seventh Annual Meeting, 

Walnut Creek, CA, October 23, 1998. 

Browne, T., Clark, J.J.J.  1998.  Treatment Options For Perchlorate In Drinking Water.  

Proceedings From the Groundwater Resource Association Seventh Annual Meeting, 

Walnut Creek, CA, October 23, 1998. 

Clark, J.J.J., Brown, A., Rodriguez, R.  1998.  The Public Health Implications of MtBE 

and Perchlorate in Water:  Risk Management Decisions for Water Purveyors.  

Proceedings of the National Ground Water Association, Anaheim, CA, June 3-4, 1998.  

Clark J.J.J., Brown, A., Ulrey, A.  1997.  Impacts of Perchlorate On Drinking Water In 

The Western United States.  U.S. EPA Symposium on Biological and Chemical 

Reduction of Chlorate and Perchlorate, Cincinnati, OH,  December 5, 1997. 

Clark, J.J.J.; Corbett, G.E.; Kerger, B.D.; Finley, B.L.; Paustenbach, D.J.  1996.  Dermal 

Uptake of Hexavalent Chromium In Human Volunteers:  Measures of Systemic 

Uptake From Immersion in Water At 22 PPM.  Toxicologist.  30(1):14. 



Dodge, D.G.; Clark, J.J.J.; Kerger, B.D.; Richter, R.O.; Finley, B.L.; Paustenbach, D.J.  

1996.  Assessment of Airborne Hexavalent Chromium In The Home Following Use 

of Contaminated Tapwater.  Toxicologist.  30(1):117-118. 

Paulo, M.T.; Gong, H., Jr.; Clark, J.J.J.  (1992).  Effects of Pretreatment with Ipratroprium 

Bromide in COPD Patients Exposed to Ozone.  American Review of Respiratory 

Disease.  145(4):A96. 

Harber, P.H.; Gong, H., Jr.; Lachenbruch, A.; Clark, J.; Hsu, P.  (1992).  Respiratory 

Pattern Effect of Acute Sulfur Dioxide Exposure in Asthmatics.  American Review of 

Respiratory Disease.  145(4):A88. 

McManus, M.S.; Gong, H., Jr.; Clements, P.; Clark, J.J.J.  (1991).  Respiratory Response 

of Patients With Interstitial Lung Disease To Inhaled Ozone.  American Review of 

Respiratory Disease.  143(4):A91. 

Gong, H., Jr.; Simmons, M.S.; McManus, M.S.; Tashkin, D.P.; Clark, V.A.; Detels, R.; 

Clark, J.J.  (1990).  Relationship Between Responses to Chronic Oxidant and Acute 

Ozone Exposures in Residents of Los Angeles County.   American Review of 

Respiratory Disease.  141(4):A70. 

Tierney, D.F. and J.J.J. Clark.  (1990).  Lung Polyamine Content Can Be Increased By 

Spermidine Infusions Into Hyperoxic Rats.  American Review of Respiratory Disease.  

139(4):A41. 
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RESUME - NEIL A. SHAW

Education: University of California, Los Angeles
B. S. Engineering, 1977, cum laude
M. S. Engineering, 1977

Cooper Union, New York, 1968 - 1970

Honors: Kenward S. Oliphant Memorial Fellowship in Acoustical Engineering (awarded
by Consulting Engineers Association of California)
Tau Beta Pi

Experience: Menlo Scientific Acoustics, Inc., Topanga

Designer and manager for acoustic design projects including audio-visual
systems, sound reinforcement systems, television and radio production systems,
architectural room acoustics, electromagnetic compatibility system design and
criteria development, electroacoustic and electronic signal processing equipment
product performance criteria development, product design and development,
environmental noise surveys and analysis,  noise and vibrations control, sound
isolation, and machine noise control.
1992 to present.
Principal.

University of Southern California, Thornton School of Music
2008 - 2010.

Southern California Institute of Architecture, Los Angeles
2003.

WEAL, Santa Monica

Design and construction services for sound reinforcement systems, television
systems, A/V systems, paging systems, and masking noise systems for various
production facilities, convention centers, airport terminals, auditoriums, places
of worship, concert halls, athletic facilities, courtrooms, multipurpose rooms,
gymnasiums, museums, banquet halls, lecture rooms and other facilities.
Transportation ambient noise surveys and analysis, construction site noise
measurements, and field STC and NIC measurements per ASTM E 336-84.
Lead member of team to install, run and maintain database manager computer
software for company projects and clients. Part of design, implementation and
enhancement team for computer controlled laboratory data acquisition and
processing for laboratory tests performed per ASTM E 90-85 and ASTM C
423-84a.
1975 to 1992. 

Aero-acoustics Laboratory, UCLA

Responsibilities include computer programming, aero-acoustic measurements,
acoustic measurements, database search and statistical processing, A/D anti-
aliasing filter design and prototyping, multi-channel data acquisition and
processing, post processing and display.
1978 to 1984.
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Affiliations: Fellow, Acoustical Society of America
Chairman, Los Angeles Chapter, 1991 to 2001.
Organizer and Co-Chair, Joint ASA/ASJ meeting 1996, Auralization
Special Session.
Organizer and Chair, ASA meeting, 1997, Engineering Acoustics
Special Session.
Organizer and Co-Chair, ASA meeting, 1999, Engineering Acoustics
Special Session.
Organizer and Co-Chair, ASA meeting, 2000, Student Loudspeaker
Design Competition.
Chairman, ASA meeting, 2001, Architectural Acoustics Modeling and
Imaging Special Session.
Organizer and Chair, ASA meeting, 2001, Architectural Acoustics
Cruise Ship Acoustics Special Session.
Tutorial on Architectural Acoustics, Joint ASA/ICA/MCA  Cancun
meeting, December 2002.
Invited Paper, November 2003 ASA meeting, “Sound Quality and
Loudspeakers,” Special Session on Sound Quality - When Sound is the
Essential Quality.
Organizer and Co-Chair, ASA meeting, 2004, Special Session on the
Bell Laboratories and Acoustics.
Invited Paper, June 2004 ASA meeting, “Textbooks on Acoustics,” On
the Occasion of His 90  Birthday, To Honor the Contributions of Leoth

L. Beranek to Acoustics and Teaching Special Session sponsored by all
the Technical Committees and ASA Committees.
Chairman, June 2004 ASA meeting, General Topics in Architectural
Acoustics
Invited Paper, June 2005 ASA meeting, “Barnum Hall - The Continuing
Renovation of a Streamline Moderne Theater,” Special Session on
Preserving Acoustical Integrity in the Course of Renovation.
Invited Paper, Winter 2007 ASA meeting, “Sound Systems for Large
Scale Venues,” with John Monitto,  Special session on Sound Systems
in Large Rooms and Stadia
Member, Technical Committee on Architectural Acoustics, 1996 - 2010
Member, Technical Committee on Engineering Acoustics, 1998 - 2010
Member, Technical Committee on Physical Acoustics, 2000 - 2010
Member, Books+ Committee, 1996 - present

Fellow, Audio Engineering Society
Member, Technical Committee on Acoustics and Sound Reinforcement,
1988 to 2005.
Chairman, Large Array Systems Session and Special JAES issue, 1987
Chairman, Workshop on Auralization, 1993
Co-Chairman, Workshop on Weather-Related Issues in Outdoor Sound
Reinforcement, 1998
Tutorial on Loudness, Los Angeles Chapter, March 2003

Senior Member, Institute of Electrical and Electronic Engineers

Member, Society of Motion Picture and Television Engineers
Member, Standards Community TC-20F Film, TC-20F-30 WG Film
Audio, TC-20F-40 Theatrical Projection, ST-SG Theater B-chain
1990 to present.
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Member, Institute of Noise Control Engineering

Licenses: Electrical Contractor's License, CA #342710
EIT, CA #37673

Publications: Preface to the Reprint Edition, “Principles and Applications of Room
Acoustics”,  Lothar Cremer and Helmut A. Muller (translated by Theodore J.
Shultz), Peninsula Publishers, Los Altos Hills, CA, reprint edition, to be re-
published.

Patent reviews, Journal of the Acoustical Society of America, 2004 -present.

Shaw, Neil A, “Up in Knudsen’s Attic: Some Private papers of Vern O.
Knudsen,” Acoustics Today, 7(1), 29ff, January 2011

Shaw, Neil A., “Seeing, Hearing & Listening - Part II”, Live Sound
International, 17(4), 58ff, April 2008

Shaw, Neil A., “Seeing, Hearing & Listening - Part I”, Live Sound International,
17(3), 12ff, March 2008

Shaw, Neil A., “The Pre-history and Early History of Loudspeakers”, part 4 of
4, Live Sound International, 16(8), 66ff, August 2007

Shaw, Neil A., “The Pre-history and Early History of Loudspeakers”, part 3 of
4, Live Sound International, 16(7), 54ff, July 2007

Shaw, Neil A., “The Pre-history and Early History of Loudspeakers”, part 2 of
4, Live Sound International, 15(12), 12ff, December 2006

Shaw, Neil A., “An Early History of Modern Power Amplifiers,” Live Sound
International, 15(2), 10ff, February 2006

Shaw, Neil A., “The Pre-history and Early History of Loudspeakers”, part 1 of
4, Live Sound International, 14(4), 38ff, November 2005

“Audio” monthly column, Club System International magazine, 2000 - 2003.

Shaw, Neil A.., "The Pre-History and Early History of Loudspeakers", Sound
and Communications, 41(4), 118ff, April 1995.

Shaw, Neil A.., "Acoustical Design and Auralization", Sound and
Communications, 40(8), 44ff, August 1994.

Shaw, Neil A., Klapholz, Jesse and Gander, Mark R., "Books and Acoustics,
Especially Wallace Clement Sabine's Collected Papers on Acoustics,"
Proceedings of the Sabine Centennial Symposium, Acoustical Society of
America, Cambridge, MA, June 1994.

Shaw, Neil A., "Digital Delays, Part Three - Real World Applications for Real
World Delay Units," Sound and Communications, 39(10), 16ff, October 1993.

Shaw, Neil A., "Digital Delays, Part Two - Testing Specific Products for Specific
Uses," Sound and Communications, 39(5), 62ff, May 1993.
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Shaw, Neil A., "Digital Delays, Part One - Reviewing the Basics," Sound and
Communications, 393(4), 96ff, March 1993.

Meecham, W. C. and Shaw, Neil, "Increase in Disease Mortality Rates Due to
Aircraft Noise", Proceedings of the International Symposium on Noise and
Disease, Berlin, 1991

Meecham, W. C. and Shaw, Neil, "Increase in Disease Mortality Rates Due to
Aircraft Noise," Proceedings of the 5th International Congress on Noise as a
Public Health Problem, Stockholm, 351-356, 1988

Shaw, Neil A., "A Historical Profile: Stereophonic Sound Systems, Part Two,"
Sound and Communications, 33(7), 24ff, July 1987.

Shaw, Neil A., "A Historical Profile: Stereophonic Sound Systems, P a r t
One," Sound and Communications, 33(6), 22ff, June 1987.

Shaw, Neil A., "Exhibit Hall and Theater Sound Reinforcement Systems at the
Metro Toronto Convention Center," Proceedings 12th International Congress
of Acoustics, E9-5.1 - E9-5.2, 1986.

Meecham, W. C. and N. A. Shaw, "Jet Plane Noise Effects on Mortality Rates,"
Proceedings Internoise 86 Progress in Noise Control, Volume II, 1451-1455,
1986.

Shaw, N. A., "Effects of Jet Noise on Mortality Rates," Los Angeles County
Department of Health, The Effects of Aircraft Noise on Health, June, 1981

Meecham, W. C. and N. A. Shaw, "Effects of Jet Noise On Mortality Rates,"
British Journal of Audiology, 13, 77-80, 1979.

Book Reviews: "Acoustical Engineering," Harry F. Olson - Journal of the Audio Engineering
Society, Vol. 40, No. 5, May 1992, Sound and Communications, Vol. 38, No.
4, April 27, 1992.

"Concert Sound - Tours, Technologies and Techniques," David Trubitt -
Journal of the Audio Engineering Society.

"Hearing - An Introduction to Psychological and Physiological 
Acoustics," Stanley A. Gelfand - Sound and Communications, Vol. 37, No. 3,
March 22, 1991.

"Room Acoustics," Henrich Kuttruff - Sound and Communications, Vol. 38,
No. 2, February 28, 1992.

"The Science of Sound," Thomas D. Rossing - Sound and Communications,
Vol. 37, No. 10, October 22, 1991.

"AIP Handbook of Condenser Microphones," George S. K. Wong and Tony
F. W. Embleton, Editors - Journal of the Audio Engineering Society, Vol. 43,
No. 6, June 1995.

"The ASA Edition of Speech and Hearing in Communication", Harvey Fletcher
- Sound and Communication, Vol. 41, No. 9, September 25, 1995.
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"The Nature and Technology of Acoustic Space", Mikio Tohyama, Hideo
Suzuki and Yoichi Ando - Journal of the Audio Engineering Society, Vol. 44,
No. 3, March 1996.

"Concert and Opera Halls - How They Sound", Leo Beranek - Journal of the
Audio Engineering Society, Vol. 44, No. 9, September 1996.

"Acoustics and Noise Control Handbook for Architects and Builders", Leland
K. Irvine and Roy L. Richards - Journal of the Audio Engineering Society, Vol.
46, No. 5, May 1998.

"Encyclopedia of Acoustics", Edited by Malcolm J. Crocker - Journal of the
Audio Engineering Society, Vol. 46, No. 9, September 1998.

"The New Stereo Soundbook, Ron Streicher and Alton Everest - Journal of the
Acoustical Society of America, Vol. 105, No. 6, June 1999.

"Introduction to Electroacoustics and Audio Amplifier Design," W. Marshall
Leach, Jr. - Journal of the Audio Engineering Society, Vol. 47, No. 7/8,
July/August 1999, Sound and Communications, Vol. 45, No. 9, September 20,
1999.

"Architectural Acoustics - Principles and Design," Madan Mehta, Jim Johnson,
and Jorge Rocafort - Journal of the Audio Engineering Society, Vol. 47, No. 10,
October 1999.

"Architectural Acoustics: Blending Sound Sources, Sound Fields, and
Listening," Yoichi Ando - Journal of the Audio Engineering Society, Vol. 48,
No. ½, January/February 2000.

"Fundamental of Physical Acoustics," David T. Blackstock - Journal of the
Audio Engineering Society, Vol. 48, No. 9, September 2000.

"The Science and Applications of Acoustics," Daniel R. Raichel - Journal of the
Audio Engineering Society, Vol. 48, No. 10, October 2000.

"Sounds of Our Times," Robert T. Beyer - Journal of the Audio Engineering
Society, Vol. 48, No. 11, November 2000.

"Acoustics: Basic Physics, Theory and Methods," Paul Filippi, Dominique
Habalt, Jean-Pierre Lefebvre and Aime Bergassoli - Journal of the Audio
Engineering Society, Vol. 49, No. 1+2, January/February 2001.

"Active Noise Control Primer," Scott D. Snyder - Journal of the Audio
Engineering Society, Vol. 49, No. 5, May 2001.

“The Microphone Book,” John Eargle - Sound & Communications, November
2001.

“Computer Speech Recognition, Compression, Synthesis,” Manfred R.
Schroeder - Journal of the Audio Engineering Society, Vol. 49, No. 12,
December 2001.

“Audio Engineering For Sound Reinforcement,” John Eargle and Chris
Foreman - Journal of the Audio Engineering Society. Vol. 50, No. 12,
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December 2002.

“Pro Audio Reference,” Dennis Bohn - Journal of the Audio Engineering
Society, Vol. 51, No. 7/8, July/August 2003.

“Concert Halls and Opera Houses - Music, Acoustics, and Architecture,” Leo
L. Beranek - Journal of the Audio Engineering Society, Vol. 52, No. 5, May
2004

“Acoustic Absorbers and Diffusers - Theory, Design and Application,” Trevor
J. Cox and Peter D’Antonio - Journal of the Audio Engineering Society,
Volume 53, No. 10, October 2005

“Formulas of Acoustics,” F. P. Mechel - Journal of the Audio Engineering
Society, Volume 53, No. 12, December 2005

“Communication Acoustics,” Jens Blauert (editor) - Journal of the Audio
Engineering Society, Volume 54, No.½, January/February 2006

“Acoustics and Psychoacoustics,” David M. Howard and Jamie Angus - Journal
of the Audio Engineering Society, Volume 54, No. 11, November 2006

“Pro Audio Reference,” Second Edition, Dennis Bohn, Journal of the Audio
Engineering Society - Journal of the Audio Engineering Society, Volume 54,
No. 4, April 2007

“Worship, Acoustics, and Architecture,” Ettore Cirillo and Francesco
Martellotta - Journal of the Audio Engineering Society, Journal of the Audio
Engineering Society, Volume 55, No. 11, November 2007

“Sound FX Unlocking the Creative Potential of Recording Studio Effects,”
Alexander U. Case - Journal of the Audio Engineering Society, Volume 55, No.
12, December 2007

“Surround Sound Up and Running,” Tomlinson Holman - Journal of the Audio
Engineering Society, Volume 56, No. 9, September 2008

“Sound Reproduction Loudspeakers and Rooms,” Floyd E. Toole - Journal of
the Audio Engineering Society, Volume 57, No.½, January/February 2009

“Handbook for Sound Engineers,” 4  Edition, Glenn Ballou -  Journal of theth

Audio Engineering Society, Volume 57, No. 7/8, July/August 2009

“Acoustics and the Performance of Music Manual for Acousticians, Audio
Engineers, Musicians, Architects and Musical Instrument Makers,” 5  Editionth

Jürgen Meyer (translated by Uwe Hanson) - Journal of the Audio Engineering
Society, Volume 58, No. 3, March 2010

“Sound for Film and Television” 3  Edition, Tomlinson Holman - Journal ofrd

the Audio Engineering Society, Volume 58, No. 11, November 2010

“The Acoustics of Performance Halls Spaces for Music from Carnegie Hall to
the Hollywood Bowl,” J. Christopher Jaffe -  Journal of the Audio Engineering
Society, Volume 59, No. 4, April 2011
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“Acoustics and Audio Technology,” Mendel Kleiner -  Journal of the Audio
Engineering Society, to be published

“Grounds for Grounding,” Elya B. Joffee and Kai-Sang Lock -  Journal of the
Audio Engineering Society, to be published
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Selected Product Development Projects - Neil A. Shaw

Aura Systems 1992 - 2005  Technical support for audio projects using
inherently shielded neodymium speakers.

Peavey 1995 - 1997  Loudspeaker engineering for professional woofers
and compression drivers, out-sourcing of electronics and
speaker manufacturing, joint venture liaison.

Armstrong World Industries 1999 - 2002  Conception and product definition for active
acoustic initiative.  Product definition and development of
ceiling tile speaker, and other projects.

Microsoft 1999 - 2000  Headset and headset element design for voice
recognition product.

Cisco 1999 - 2000  Telephone and speaker-phone design for Internet
telephone.

Intel 2000  Internet appliance sound system product

RPG 2001 - 2020  Technical and marketing support for this vendor
of acoustical devices for architectural spaces.

Bohlender-Graebener 2001 - 2004   Technical support and loudspeaker engineering
for planar diaphragm loudspeaker products.

 Johns Manville 2002  Strategic product and market research and analysis.

Tri-path 2002 - 2006  Technical support and system engineering for
digital audio power amplifiers.

Extron 2002 - 2003  Technical and material support for loudspeaker
development and research.

Microsoft 2003 - 2006  Anechoic chamber design.  Electroacoustic
product testing protocol development.

University of Illinois 2008 - 2009  Transducer and power amplifier design and
selection for food industry processing equipment.

Microsoft 2008 - 2009  Anechoic chamber design.  Electroacoustic
product testing protocol development.

KLA-Tencor 2010  Vibration isolation engineering for scanning electron
microscope semiconductor wafer inspection equipment.

Microsoft 2011  Acoustic measurement and analysis for Kinect
manufacturing end-of-line 100% test chamber.

ETC 2011  Noise analysis and noise control for electrically operated
variable speed theater hoist equipment.
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Selected Projects - Neil A. Shaw:

Arcadia City Council Chambers Arcadia, California
Grossmont Civic Auditorium El Cajon, California
Center for Faith and Life, Luther College Decorah, Iowa
Concert Hall, University of Kentucky Lexington, Kentucky
Swimming Pool, University of Riyad Riyad, Saudi Arabia
Oakland-Piedmont Municipal Courts Oakland, California
2500 seat Auditorium, 700 seat Auditorium,
 250 seat Library Hall, Mosque and Minaret,
 Gymnasium, Fine Arts Recital Hall, 100 seat
 Museum Hall, 500 seat Lecture Rooms, 250
 seat Lecture Rooms, 1000 seat Banquet Hall,
 200 seat Meeting Rooms, 100 seat Meeting
 Rooms, University of Riyad Riyad, Saudi Arabia
Des Moines Civic Auditorium Des Moines, Iowa
California School For the Blind Hayward, California
South Coast Air Quality Management District

Hearing Room El Monte, California
First United Methodist Church Santa Monica, California
George R. Moscone Convention Center San Francisco, California
H. J. Kaiser Convention Center Oakland, California
Carson Community Center Carson, California
LAX Terminal One Los Angeles, California
Crocker Bank Auditorium Los Angeles, California
Wilshire Auditorium, Fullerton College Fullerton, California
Salt Palace Convention Center Expansion Salt Lake City, Utah
Metro Toronto Convention Center and Theater Toronto, Ontario
Orpheum Theater Restoration Davenport, Iowa
Athanaeum, Claremont College Claremont, California
San Jose Federal Office Building San Jose, California
Fairmont Hotel San Jose, California
LAX Terminal Five Los Angeles, California
First Presbyterian Church Upland, California
Royal Saudi Air Force Hush Houses Saudi Arabia
NCO Training Facility, March AFB Riverside, California
Veterans Administration Out Patient Clinic Los Angeles, California
Lied Center for the Performing Arts,
 University of Nebraska Lincoln, Nebraska
MaMaison Hotel Los Angeles, California
Escondido City Council Chambers Escondido, California
Mercy Hospital San Diego, California
Mercy Hospital Sacramento, California
Jain Bhavan Worship Center Santa Ana, California
Ojai Valley Inn Ojai, California
Simon Wiesenthal Center and Holocaust Museum Los Angeles, California
New Otani Hotel Los Angeles, California
Oceanside City Council Chambers Oceanside, California
Santa Monica Beach Hotel Santa Monica, California
Greenwood Racetrack Toronto, Ontario
Woodbine Racetrack Toronto, Ontario
Mohawk Racetrack Campbellville, Ontario
Toyota Training Center Torrance, California
Fresno Art Center Fresno, California
McLaren Children's Center Los Angeles, California
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Lindbergh Field West Terminal Expansion San Diego, California
Richard M. Nixon Presidential Library Yorba Linda, California
Carnation Headquarters Glendale, California
Los Angeles County Bar Association Los Angeles, California
Los Angeles Federal Office Building Los Angeles, California
Intercontinental Hotel Los Angeles, California
Lake Avenue Congregational Church Pasadena, California
Hewlett Packard Presentation Center North Hollywood, California
Dance Recital Hall and Auditorium,

California State University Long Beach, California
Inyo County Superior Court Independence, California
Adele Platt Conference Center,
 City of Hope Medical Center Duarte, California
Los Angeles County Emergency Operation Center Los Angeles, California
Antonio B Won Pat International Airport Tamuning, Guam
Temple Adat Sholam Westwood, California
Sound Stage 29/30, Paramount Pictures Hollywood, California
Executive Screening Room, Theater,
 Dubbing Theater, Metro-Goldwyn-Mayer Santa Monica, California
Lakeview Terrace Rehabilitation
 Facility, Phoenix House of Los Angeles Lakeview Terrace, California
Physiological Acoustics Research
 Facility, UCLA Medical Center Westwood, California
Performing Arts Center Lancaster, California
Crystal Harmony, Crystal Cruise Lines Los Angeles, California
Integrated Service Facility,

NASA/Dryden Research Facility Edwards, California
Theater, Metro-Goldwyn-Mayer New York, New York
Santa Ana Theater Santa Ana, California
Sammy Davis Jr. Festival Plaza Las Vegas, Nevada
City Hall, Council Chamber Santa Monica, California
Video Conference Facility, Sony Music New York, New York
Legend of the Seas, Royal Caribbean Cruise Lines Miami, Florida
Orange County Branch Library Aliso Viejo, California
Screening Room, Warner Brothers Animation Glendale, California
Screening Room, Turner Feature Animation Glendale, California
Las Vegas Motor Speedway North Las Vegas, Nevada
Large Screening Room, Metro-Goldwyn-Mayer Santa Monica, California
Japanese American National Museum Los Angeles, California
Carson City Courthouse Carson City, Nevada
St. Mel Parish Center Woodland Hills, California
Congregation Ner Tamid Rancho Palos Verdes, California
Old Town Temecula Streetscape Temecula, California
Grandeur of the Seas, Royal Caribbean Cruise Lines Miami, Florida
Disney Magic, Disney Cruise Lines Orlando, Florida
Coral Sky Amphitheater West Palm Beach, Florida
First Chinese Baptist Church Los Angeles, California
St. Mark Coptic Orthodox Church Los Angeles, California
C-17 Assembly Facility, Douglas Aircraft

Division, The Boeing Corporation Long Beach, California
Crisci's Restaurant Brooklyn, New York
JamSync Studios Nashville, Tennessee
New Standard Post Hollywood, California
Media Artists, Pty Madras, India
The Lobster Santa Monica, California
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International Rectifier Tijuana, Baja California, Mexico
Antelope Valley Courthouse Lancaster, California
Fe Bland Forum, Santa Barbara City College Santa Barbara, California
Arizona Humane Society Phoenix, Arizona
Cartoon Network Glendale, California
Santa Monica High School Santa Monica, California
Malibu High School Malibu, California
Barnum Hall Auditorium Santa Monica, California
Sobrato High School Morgan Hill, California
Temple Beth El Aliso Viejo, California
Sacramento East End Project Sacramento, California
Gold Circle Films Beverly Hills, California
Denver City Hall Extension Denver, Colorado
Fullerton City Hall Fullerton, California
Union Station Improvement Los Angeles, California
Intimate Theater, California State University Los Angeles, California
San Diego Convention Center, Sails Pavilion San Diego, California
Temple Shir Ha-Ma'A Lot Irvine, California
United States Courthouse Fresno, California
Department of Education Office Complex,

State of California Sacramento, California
MGM Constellation Headquarters Century City, California
Ketchum Advertising Venice, California
Orange County Register Santa Ana, California
28  Church of Christ, Scientist Westwood, Californiath

Temple Solel Escondido, California
NT Audio Mixing and QC Rooms Santa Monica, California
River Cats Restaurant Sacramento, California
Caltrans District 7  Headquarters Los Angeles, California
1221 Ocean Avenue Santa Monica, California
Memorial Assembly Hall Manhattan Beach, California
City of Manhattan Beach Annex Manhattan Beach, California
Twohy Building San Jose, California
Widget Post Production Culver City, California
1  Church of Christ, Scientist Beverly Hills, Californiast

Sunrise Assisted Living Pacific Palisades, California
Sunrise Assisted Living Santa Monica, California
Sunrise Assisted Living Woodland Hills, California
Academy of Motion Picture Arts and

Sciences Boardroom Beverly Hills, California
Getty Villa Outdoor Amphitheater Los Angeles, California
Ressler Residence Beverly Hills, California
American Honda Torrance, California
Community Baptist Church Manhattan Beach, California
Bernard Hodes Agency Marina Del Ray, California
Houston’s Restaurant Santa Monica, California
Café R&D Newport Beach, California
Getty Center Auditorium Los Angeles, California
Mid-City Police Station Los Angeles, California
College of Humanities, Arts, and Social Sciences

Instruction and Research Facility,
University of California Riverside, California

Genomics Research Facility,
University of California Riverside, California

Panasonic Hollywood Laboratory Universal City, California
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Sports Spectrum Club Pacific Palisades, California
Sunrise Assisted Living Simi Valley, California
Rose Bowl Pasadena, California
First Presbyterian Church Santa Monica, California
Los Angeles Fire Department Headquarters Los Angeles, California
New York City Transit No. 7 Line Extension New York, New York
Los Angeles County Metropolitan Transportation
 Authority Goldline Los Angeles, California
South Lawn Project, University of Virginia Charlottesville, Virginia
Shangri-La Hotel Santa Monica, California
Pacific Star, Princess Cruise Lines Santa Clarita, California
Allied Post Santa Monica, California
Jet Propulsion Laboratory von Karman Auditorium Pasadena, California
Self Realization Fellowship Los Angeles, California
Temple Beth Am Los Angeles, California
Broome Library, California State University,

Channel Islands Camarillo, California
California High-Speed Train Project State of California
Morongo Band of Mission Indians Administrative

Complex Banning, California
The Buddy Group Irvine, California
Café R&D Santa Monica, California
Club 7969 West Hollywood, California
Brent’s Deli Westlake Village, California
Santa Cruz County Criminal Justice Complex Nogales, Arizona
Porto’s Bakery Burbank, California
Microsoft Hardware Group Audio Test Laboratories Redmond, Washington
University of California, Irvine, Arts Building Irvine, California
Los Angeles Unified School District High 

School No. 9 South Gate, California
Notre Dame High School Sherman Oaks, California
St. Mark Presbyterian Church Newport Beach, California
Fame Academy Poly High School Sun Valley, California
FAA Sonic Boom Simulator (with the

Pennsylvania State University) State College, Pennsylvania
Metropolitan Transit District Hearing Room Los Angeles, California
St. Peter and St. Paul Coptic Church Santa Monica, California
Lifehouse Properties Pacific Palisades, California
Wilson Well No.2 San Gabriel, California
Habitat for Humanity Lynwood Housing Lynwood, California
Whole Foods Plaza Malibu, California
Habitat for Humanity Burbank Housing Burbank, California
The Cork Los Angeles, California
Cove Way Residence Beverly Hills, California
Habitat for Humanity Lawndale Housing Lawndale, California
Forest Lawn Chapel Cypress, California
Rodney Bay and Gros Islet Villages St. Lucia
Panasonic Avionics Lake Forest, California
Capitol Records Hollywood, California
Art of Living Foundation Los Angeles, California
Conexant Corporation Newport Beach, California
University of California, Santa Barbara

Faculty Center Santa Barbara, California
Bill and Melinda Gates Foundation Seattle, Washington
J Restaurant and Lounge Los Angeles, California
Newcom Santa Monica, California
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American School in Vietnam Hanoi, Vietnam
Apple Yellowstone Anechoic Chamber Facility Cupertino, California
Barnum Hall Continuing Renovation Santa Monica, California
Malibu High School Auditorium Renovation Malibu, California
John Adams Middle School Auditorium Renovation Santa Monica, California
Westminster Presbyterian Church Newbury Park, California
American School in Bombay Mumbai, India
Temple Judea Tarzana, California
Holy Angel Church San Marino, California
Kroc Institute for Peace and Justice

University of San Diego San Diego, California

7 June 2012
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MENLO SCIENTIFIC ACOUSTICS, INC. 
 
Consultants in Acoustics and Communication Technologies 

 
 

22 March 2021 
 
Ms. Christina Caro 
Adams Broadwell Joseph & Cardozo 
601 Gateway Blvd., Suite 1000 
South San Francisco, California 94080 
 
 
Subject: 6000-6032 West San Vicente Boulevard Project 
  ENV-2020-252-ND - Noise Impact Review 
 
Per Mr. Darien K. Key’s request, Menlo Scientific Acoustics, Inc. (MSAI), reviewed the Negative 
Declaration ENV-2020-252-ND (ND)for the subject project.  The discussion below provides a 
summary of our review.  
 
The items discussed below indicate ways in which the ND does not adequately describe the project 
noise impacts, presents the impression the impacts are not significant when in fact they are 
potentially significant, omits potential noise sources and discussion of their impacts from its analysis, 
and fails to mitigate potentially significant noise impacts.  In short, the ND fails to provide the 
details necessary to meaningfully review the Project’s noise impacts and assess the mitigation needed 
to minimize them.  The project description lacks information critical for the reviewing public to 
meaningfully assess the ND’s conclusions in several ways. 
 
Baseline Noise Levels are Not Clearly Established 
 
The is no information in the ND about the existing ambient noise levels at the Project site or 
adjacent sensitive receptors.  Rather than measure ambient noise levels at the Project site, the ND 
conclusively assumes that “[g]iven the Project Site’s location near the intersection of two major 
arterial roadways, Olympic Boulevard and San Vicente Boulevard, it is unlikely that noise from the 
current land uses have more than a nominal effect on surrounding ambient noise levels, which are 
primarily traffic related.” (ND, p. 4-160) The ND therefore fails to establish any baseline noise levels 
at the Project site. 
 
The ND next identifies five sensitive receptors within less than 350 feet of the Project site, but fails 
to describe the ambient noise levels at any of the receptors.  Sensitive receptors include: 
 

• Multi-family residential (1037 Ogden Street), 20 feet south of the Project Site across the 
alley. 
• Multi-family residential (1008-1024 Orange Grove Avenue), 20 feet south of the Project 
Site across the alley. 
• Multi-family residential (1022 Ogden Street), 65 feet east of the Project Site across Ogden 
Street. 
• Multi-family residential (1015 Orange Grove Avenue), 75 feet west of the Project Site 
across Orange Grove Avenue. 
• Hospital Land Use: The Project is located approximately 315 feet west of the Olympia 
Medical Center (5900 W Olympic Boulevard).  (ND, p. 4-160.) 
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The ND fails to provide measurements of ambient noise levels at any of these receptors.  The ND 
concedes that the Project’s on-site construction noise would be audible within a few hundred feet.  
(ND, p. 4-160.)  The ND therefore should have determined the existing noise levels at each sensitive 
receptor, in order to assess whether noise levels from Project construction would increase ambient 
noise levels over 5 dBA, or result in exposure of sensitive receptors to noise levels that exceed 
acceptable levels for their relevant land use categories (per State and City Guidelines for Noise 
Compatible Land Use).  (ND, pp. 4-155, Table 4.13-3, p. 4-156 to 157.) 
 
It is industry standard to measure ambient noise levelsa with the noise measurements performed per 
LAMC Section111.02 (a) Sound Measurement Procedure and Criteria. 
 
Due to these deficiencies, the ND did not to establish an accurate existing baseline from which to 
accurately estimate noise impacts.  The ND fails to provide an accurate description of project noise 
impacts because it does not use baseline measurements.  Any analysis that follows is therefore 
flawed and unsupported. 
The ND Fails to Adequately Analyze Construction Noise Impacts 
 

The ND fails to provide basic information about construction activities necessary to accurately 
assess the Project’s construction noise impacts.  For example: 

 
a. The ND does not disclose nor does it discuss the type of equipment to be used for the 

grading phase of the construction and so ignores the noise impact of this phase on the 
nearest sensitive receivers.  
 

b. The ND does not disclose nor does it discuss the type of equipment to be used for the 
building erection phase of the construction and so ignores the noise impact of this phase on 
the nearest sensitive receivers. 
 

c. The ND does not disclose nor does it discuss construction traffic on the alley between the 
proposed project and the nearest sensitive receptors and so ignores the noise impact of this 
phase on the nearest sensitive receivers. 
 

d. The ND does not address the haul truck operations to remove the demolition debris.  The 
ND notes 24 haul trips per day would import and/or export soils to or from the site on any 
given workday in terms of the impact on arterial roadways but does not indicate the number 
of days these import/export trips will be needed, nor does it describe the volume of soils 
imported/exported, nor how these operations will impact the adjacent sensitive receptors in 
terms of on-site loading/unloading of the haul truck with loaders and other construction 
equipment. 

 
Noise Levels of Construction Equipment are Underestimated and Potentially Significant 
 
The ND notes construction equipment noise levels in ND Table 4.13-5 (page 4-165) presented in 
“dBA Leq 1-hour at 50 feet.” 
 

 
a See, for example, FHWA Noise Barrier Design Handbook 14.1.4 
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The construction noise levels presented in the ND underestimate the noise from construction 
equipment since an Leq 1-hour will be lower than the Leq 15-minutes due to inverse time 
dependence (1/T, T being the time period) in the calculation of the Leqb.   
 
Further, the ND, on page 4-146, states “The rate of sound attenuation for a point source, such as a 
piece of mechanical or electrical equipment (e.g., air conditioner or bulldozer), is 6 dBA per 
doubling of distance from the noise source to the receptor over acoustically “hard” sites (e.g., 
asphalt and concrete surfaces)…” The converse for a decrease in the distance from a source to a 
receptor increases at 6 dBA per halving of distancec.  For distances less than 50 feet, assuming the 
noise levels, even using those in the ND, would exceed the LAMC 75 dBA criteria.   
Further, characterizing an excavator as the sole demolition construction equipment to be used for 
the demolition phase ignores the use of bulldozers, front end loader, and the other equipment 
needed to execute the demolition. 
 
Using more accurate, and greater, noise levels for all construction equipment in use during a phase, 
the criteria can be exceeded for distances greater than 50 feet and for all distances less than 50 feet. 
 
Construction Noise Impacts on Sensitive Receptors Are Potentially Significant and 
Unmitigated 
 
There is no quantitative analysis in the ND of construction phase activity impacts, only general 
statements such as “Standard, industry-wide “best practices” for construction in urban or otherwise 
noise-sensitive areas would ensure that the Project’s powered construction equipment noise levels 
do not exceed the City’s 75 dBA at 50 feet threshold of significance” which does not take into 
account that impacts will occur from location closer than 50 feet to the nearest sensitive receiver. 
 
The closest receptors are 20 feet from the proposed project.  Figure 1, Project Distance to nearest 
Sensitive Receptors– 50 Foot, below, which shows in green the portions of the project that are 50 
feet or less from the adjacent sensitive receptors and the subject property. 
 
The impact on the nearest sensitive receptors for construction activities within the green area will be 
higher than stated, these impacts are likely to be significant, and require mitigation. 
  

 
b ANSI/ASA-S12.2 2019, Criteria for Evaluating Room Noise, Normative References 3.16 equivalent (continuous) 

sound level (Leq) 
c Long, Marshal, Architectural Acoustics, 2nd edition 2014, Academic Press/Elsevier, Oxford, Figure 2.21  
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Figure 1- Project Distance to Nearest Sensitive Receptors – 50 Foot 

 
Source: Google Earth 

Green perimeter indicates project area closer than 50 feet to nearest Sensitive Receivers 

 
 
The ND Fails to Ensure that Construction Noise Will Be Reduced to Less than Significant 
Levels 
 
The ND says on pages 4-163ff “Standard, industry-wide “best practices” for construction in urban 
or otherwise noise-sensitive areas would ensure that the Project’s powered construction equipment 
noise levels do not exceed the City’s 75 dBA at 50 feet threshold of significance. “Best practices” 
utilized by the Project would include the following: 

• Erecting temporary noise barriers around the Project’s perimeter prior to the 
commencement of major noise-generating construction activities. The height and material of 
the noise barriers would be designed to achieve a noise reduction of at least 10 dBA at 50 
feet. 
• Warming-up or staging equipment away from noise-sensitive receptors. 
• Placing generators, compressors, and other noisy equipment within acoustic enclosures or 
behind baffles or screens, especially when such equipment has line of sight to nearby noises 
sensitive receptors and is not located within the confines of the Project’s perimeter noise 
barriers.” 

 
As a threshold matter, the ND does not provide any binding mitigation to ensure that industry wide 
“best-practices” are used at the Project site.  The City’s conclusion that these measures will be used 
for the Project is therefore unsupported.  
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Even if all three practices are used, they would not mitigate construction noise to less than 
significant levels. The first bullet point is not possible as this barrier would need to be erected in the 
alley as the current improvements abut the alley.  Further, the barrier attenuation, discussed on ND 
page 4-146, can offer no more than 5 dBA reduction in noise level for receptors on grade.  The 
attenuation decreases to 0 dB for sources, such as when the building construction is higher than the 
barrier.  The barrier offers no mitigation for receptors higher than the barrier.d 

 
The City’s reliance on the second and third bullet points is unsupported because the measures do 
not provide specific distances or performance standards to guide the placement of construction 
equipment out of the vicinity of sensitive receptors, nor does the ND provides ambient noise 
measurements from which to determine whether the proposed placement of construction 
equipment at (undisclosed) distances from sensitive receptors will ensure that ambient noise levels 
do not increase over the 5 dBA threshold. 
 
The ND then proceeds to use its extremely limited and incorrect data for the determination that the 
construction activities at, on, and around the project site will have “Less Than Significant Impact” 
for on-site construction activities (page 4-163) and that “Adherence to these practices would 
subsequently ensure that any construction-related noise increases at sensitive receptors would not 
exceed 5 dBA over the course of any work day, nor would they result in noisy interior environments 
that could inhibit speech or substantially interfere with other normal daily activities in a manner that 
could be construed as being a significant effect on the environment” (page 4.164) before presenting 
then Construction Noise Levels in Table 4.13-5 (which as noted above underestimate and 
inaccurately present the noise levels per LAMC definitions. 
 
The assertion quoted above that the increase in noise due to demolition activities would not exceed 
5 dBA at the sensitive receivers is unsupported and therefore will have a significant impact.   
 
 
The ND Fails to Adequately Analyze Operational Noise Impacts 
 

The ND does not disclose nor does it discuss patient and other non-delivery and trash pickup traffic 
in the alley between the proposed project and the nearest sensitive receptors.  These activities may 
result in potentially significant noise impacts to the multi-family residential developments located 
across the alley, including 1037 Ogden Street (20 feet south of Project Site across alley) and 1008-
1024 Orange Grove Avenue (20 feet south of Project Site across alley).  (ND, p. 4-160) 

 
The ND mentions the operational phase impact of the loading dock and trash collection areas but 
does not accurately disclose the noise impact from these operations.  The ND states “typical loading 
dock facilities and trash compactors, delivery/trash collection trucks and trash compactors could 
generate noise levels of approximately 71 dBA (Leq) and 66 dBA (Leq), respectively, at a distance of 
50 feet.” [page 4-167] 

 
This information is inadequate to disclose noise impacts from these operations because critical 
information is missing, including: 
 

First, which of the two levels applies to the trash compactor? 

 
d FHWA Noise Barrier Design Handbook 3.4 Figure 8 
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Second, what is the time period for the Leq?  Are these levels measured per LAMC? 
 
Third, the trash compactor operation is quite a bit less than 50 feet from the nearest 
sensitive receptor and so the noise impact can be at least 6 dBA higher than that stated – 
possible higher due to the hard surroundings that direct the noise towards the alley. 
 
Fourth, the delivery and trash trucks will be much less than 50 feet from the nearest sensitive 
receivers and so the noise can be 14 dBA higher than stated. 

 
The noise levels presented in the ND exceed the noise criteria for residences in LAMC section 
111.03 Table II and are a significant impact as well a violation of LAMC Section 111.02, noted on 
ND page 156, “a noise source that causes a noise level increase of 5 dBA over the existing average 
ambient noise level as measured at an adjacent property line creates a noise violation.  This standard 
applies to radios, television sets, air conditioning, refrigeration, heating, pumping and filtering 
equipment, powered equipment intended for repetitive use in residential areas, and motor vehicles 
driven on-site.” 
 
The impact of the loading dock and trash collection areas and the decreased distance between the 
trucks and the nearest sensitive receiver can increase interior noise levels from the 40 to 45 dBA 
stated in the ND on page 4-165 to as much as 60 to 65 dBA Leq, well above the interior noise levels 
noted in the California Noise Insulation Standards (page 4-156) of 45 dBA CNEL in any habitable 
room.  This impact is substantial. 
 
 Please contact me to discuss at your convenience.  Thank you for the opportunity to be of 
service. 
 

     Sincerely, 
     MENLO SCIENTIFIC ACOUSTICS, INC. 

      
     Neil A. Shaw, FASA, FAES 
NAS:sk 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 



 

L5115-003acp 

DANIEL L. CARDOZO 
CHRISTINA M. CARO 
THOMAS A. ENSLOW 

KELILAH D. FEDERMAN 
ANDREW J. GRAF 

TANYA A. GULESSERIAN 
KENDRA D. HARTMANN* 

KYLE C. JONES 
DARIEN K. KEY 

RACHAEL E. KOSS 
AIDAN P. MARSHALL 
WILLIAM C. MUMBY 

 
MARC D. JOSEPH 

Of Counsel 
 

*Not admitted in California.  
Licensed in Colorado. 

SACRAMENTO OFFICE 
 
520 CAPITOL MALL, SUITE 350 
SACRAMENTO, CA  95814-4721 

T E L :   ( 9 1 6 )  4 4 4 - 6 2 0 1  
F A X :   ( 9 1 6 )  4 4 4 - 6 2 0 9  

ADAMS BROADWELL JOSEPH & CARDOZO 
 

A PROFESSIONAL CORPORATION 
 

A T T O R N E Y S  A T  L A W  
 

6 0 1  G A T E W A Y  B O U L E V A R D ,  S U I T E  1 0 0 0  

S O U T H  S A N  F R A N C I S C O ,  C A   9 4 0 8 0 - 7 0 3 7  
___________ 

 
T E L :  ( 6 5 0 )  5 8 9 - 1 6 6 0  
F A X :  ( 6 5 0 )  5 8 9 - 5 0 6 2  

s s a n n a d a n @ a d a m s b r o a d w e l l . c o m  

 

 printed on recycled paper 

 
 
 

 
 
 
 
 
 

March 9, 2021 
 
Via Email and U.S. Mail 
 
Chuanzhe Song, Planning Assistant 
Expedited Processing Department 
City of Los Angeles 
200 N. Spring St., Room 763 
Los Angeles, CA 90012 
Email: more.song@lacity.org 
 
Vince Bertoni, Director of Planning 
City Planning Department 
City of Los Angeles 
200 N. Spring St., Suite 525  
Los Angeles, CA 90012 
Email: vince.bertoni@lacity.org 
 

Holly L. Wolcott, City Clerk  
Office of the City Clerk 
200 N. Spring Street 
City Hall - Room 360 
Los Angeles, CA 90012 
Email: CityClerk@lacity.org  

 
Re: Request for Mailed Notice of Actions and Hearings – DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) 
 

Dear Ms. Song, Ms. Wolcott, and Mr. Bertoni: 
 
 We are writing on behalf of Coalition for Responsible Equitable Economic 
Development (“CREED LA”) to request mailed notice of the availability of any 
environmental review document, prepared pursuant to the California 
Environmental Quality Act, related to the DOCS Surgical Hospital Project (Case 
No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV Holdings, LLC, as well as 
a copy of the environmental review document when it is made available for public 
review.   

 
 The Project proposes to develop a five-story, 48,027 square-foot hospital 
specializing in orthopedic and spinal-related surgical procedures and treatment. 
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The Project will include 17 patient beds and a series of additional facilities and 
services to enhance employee, patient, and visitor experiences, including in-house 
administrative offices and x-ray/MRI services, a pharmacy, dining services, four 
operating rooms, post-operation recovery rooms, and a roof deck garden. The Project 
also proposes to include a community-serving retail space on the first floor that will 
be open to the general public. The Project site is located at 6000-6032 West San 
Vicente Boulevard, Los Angeles, CA, 90036. The Project site’s Assessor’s Parcel 
Numbers are 5086-013-014, 5086-013-015, 5086-013-016, and 5086-013-017. 
 

We also request mailed notice of any and all hearings and/or 
actions related to the Project.  These requests are made pursuant to Public 
Resources Code Sections 21092.2, 21080.4, 21083.9, 21092, 21108, 21152, 
21167(f), and Government Code Section 65092, which require local agencies to 
mail such notices to any person who has filed a written request for them with 
the clerk of the agency’s governing body. 

 
Please send the above requested items by email and U.S. Mail to our South 

San Francisco Office as follows: 
 

U.S. Mail 
Sheila M. Sannadan 
Adams Broadwell Joseph & Cardozo 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA 94080-7037 

Email 
ssannadan@adamsbroadwell.com 
 

 

 
Please call me at (650) 589-1660 if you have any questions.  Thank you for 

your assistance with this matter. 
 
 
      Sincerely, 

   
      Sheila M. Sannadan 
      Legal Assistant 
 
SMS:acp 
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March 19, 2021 

 

Via Email and U.S. Mail 

 

More Song, Planning Assistant 

Expedited Processing Department 

City of Los Angeles 

200 N. Spring St., Room 763 

Los Angeles, CA 90012 

Email: more.song@lacity.org 

 

Vince Bertoni, Director of Planning 

City Planning Department 

City of Los Angeles 

200 N. Spring St., Suite 525  

Los Angeles, CA 90012 

Email: vince.bertoni@lacity.org 

 

Holly L. Wolcott, City Clerk  

Office of the City Clerk 

200 N. Spring Street 

City Hall - Room 360 

Los Angeles, CA 90012 

Email: CityClerk@lacity.org  

Re:  Follow-Up Request for Immediate Access to Documents 

Referenced in the Negative Declaration – DOCS Surgical 

Hospital Project (Case No. ENV-2020-252-ND) 

 

Dear Mr. Song, Ms. Wolcott, and Mr. Bertoni: 

 

 We are writing on behalf of Coalition for Responsible Equitable Economic 

Development (“CREED LA”) to follow up on our March 9, 2021 request for 

immediate access to any and all documents referenced, incorporated by reference, 

and relied upon in the Negative Declaration (“ND”) prepared for the DOCS Surgical 

Hospital Project (Case No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV 

Holdings, LLC.  The request excluded any documents that are otherwise available 

on the City of Los Angeles website.1   

 

 
1  https://www.lacity.org; accessed March 9, 2021. 

mailto:vince.bertoni@lacity.org
mailto:CityClerk@lacity.org
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We also request an extension of the public review and comment period, which 

currently ends on March 24, 2021, due to the City’s failure to provide timely access 

to ND reference documents.  To date, we have not been provided with several 

documents referenced in and incorporated by reference in the ND.  These 

documents are crucial to our review of the ND.  Failure to provide access to the ND 

reference documents during the public comment period is a clear violation of the 

California Environmental Quality Act’s (“CEQA”) requirement that all documents 

referenced and incorporated by reference in a negative declaration be “readily 

accessible to the public during the lead agency’s normal working hours” during the 

entire public comment period.2  

 

Our initial request for immediate access to the documents, made on March 9, 

20213, was partially answered on March 15, 2021.4  On March 15, 20215, we 

received a Hightail Program link containing fifty-eight files with some, but not all, 

of the documents referenced in the ND.  In our review of the files, we identified 

critical ND reference documents that are still missing, including: 

 

1. Greenblatt, Jeffrey, Energy Policy, “Modeling California Impacts on 

Greenhouse Gas Emissions” (Vol. 78, pp. 158–172).  

2. Caltrans, Technical Noise Supplement (TeNS), 2009, Chapter 2.1.4.2. 

3. State of California, Department of Transportation (Caltrans), Technical 

Noise Supplement. October 1998. 

4. RK Engineering Group, Inc., Wal-Mart/Sam’s Club Reference Noise Level 

Study, 2003. Approved for use by the City of Los Angeles as recently as the 

2143 Violet Street Draft EIR (June 2020). 

5. EPA, Speech Levels in Various Noise Environments, May 1977.  

  

 
2 Pub. Resources Code § 21092(b)(1); 14 C.C.R. § 15072(g)(4). 
3 Attachment A: Letter from Adams, Broadwell, Joseph & Cardozo to City of Los Angeles re 

Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 9, 2021). 
4 Attachment B: Letter from City of Los Angeles to Adams, Broadwell, Joseph & Cardozo re 

Request for Immediate Access to Documents Referenced in the Negative Declaration for the DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) (Mar. 15, 2021). 
5 Link to Hightail Program; 

https://spaces.hightail.com/receive/h6AElwvDzn/U1NBTk5BREFOQEFEQU1TQlJPQURXRUxMLk

NPTQ== 
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Access to the outstanding documents referenced in the ND is necessary to 

conduct a meaningful review of its analyses and conclusions, and to assess the 

Project’s potential environmental impacts.  The courts have held that the failure to 

provide even a few pages of a CEQA document for a portion of the review and 

comment period invalidates the entire CEQA process, and that such a failure must 

be remedied by permitting additional public comment.6  It is also well-settled that a 

CEQA document may not rely on hidden studies or documents that are not provided 

to the public.7  By failing to make all documents referenced and incorporated by 

reference in the ND “readily accessible” during the current comment period, the 

City is in violation of these requirements. 

 

We request that the City immediately provide us with access to the 

outstanding documents referenced or relied upon in the ND, including those listed 

herein, and that the City extend the public review period for at least 30 days from 

the date on which the City releases the referenced documents for public review. 

 

 As the comment period ends on March 24, please contact me by Monday, 

March 22, 2021 with the City’s response. 

 

 Please email me at dkey@adamsbroadwell.com if you have any questions.  

Thank you for your assistance with this matter. 

 

      Sincerely, 

         
      Darien Key 

          

 

cc:    Beatrice Pacheco, Chief Clerk  

          Email: beatrice.pacheco@lacity.org 

 

 

DKK: ljl 

 
6 See Ultramar v. South Coast Air Quality Man. Dist. (1993) 17 Cal.App.4th 689, 699. 
7 Santiago County Water Dist. V. County of Orange (1981) 118 Cal.App.3d 818, 831 (“Whatever is 

required to be considered in an EIR must be in that formal report; what any official might have 

known from other writings or oral presentations cannot supply what is lacking in the report.”). 

mailto:dkey@adamsbroadwell.com
mailto:beatrice.pacheco@lacity.org
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March 9, 2021 
 
Via Email and U.S. Mail 
Chuanzhe Song, Planning Assistant 
Expedited Processing Department 
City of Los Angeles 
200 N. Spring St., Room 763 
Los Angeles, CA 90012 
Email: more.song@lacity.org 
 
Via Email Only 
Planning Records Management Department 
Email:  planning.recordsmgmt@lacity.org 
 

Beatrice Pacheco, Chief Clerk  
Email: beatrice.pacheco@lacity.org 

 
Re:  Request for Immediate Access to Public Records – DOCS 

Surgical Hospital Project (Case No. ENV-2020-252-ND) 
 

Dear Ms. Song, Planning Records Management Department, and Ms. Pacheco: 
 
 We are writing on behalf of Coalition for Responsible Equitable Economic 
Development (“CREED LA”) to request immediate access to any and all public 
records referring or related to the DOCS Surgical Hospital Project 
(Case No. ENV-2020-252-ND) (“Project”), proposed by 6000 SV Holdings, LLC. This 
request includes, but is not limited to, any and all materials, applications, 
correspondence, resolutions, memos, notes, analyses, electronic mail messages, files, 
maps, charts, and/or any other documents related to the Project. This request does 
not include the Negative Declaration (“ND”) or documents referenced or relied upon 
in the ND, which we have requested in a separate letter pursuant to the California 
Environmental Quality Act.     
 
 The Project proposes to develop a five-story, 48,027 square-foot hospital 
specializing in orthopedic and spinal-related surgical procedures and treatment. 
The Project will include 17 patient beds and a series of additional facilities and 
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services to enhance employee, patient, and visitor experiences, including in-house 
administrative offices and x-ray/MRI services, a pharmacy, dining services, four 
operating rooms, post-operation recovery rooms, and a roof deck garden. The Project 
also proposes to include a community-serving retail space on the first floor that will 
be open to the general public. The Project site is located at 6000-6032 West San 
Vicente Boulevard, Los Angeles, CA, 90036. The Project site’s Assessor’s Parcel 
Numbers are 5086-013-014, 5086-013-015, 5086-013-016, and 5086-013-017. 
 
 This request is made pursuant to the California Public Records Act, 
Government Code §§ 6250, et seq.  This request is also made pursuant to Article I, 
section 3(b) of the California Constitution, which provides a constitutional right of 
access to information concerning the conduct of government.  Article I, section 3(b) 
provides that any statutory right to information shall be broadly construed to 
provide the greatest access to government information and further requires that 
any statute that limits the right of access to information shall be narrowly 
construed.   
 
 We request immediate access to review the above documents pursuant to 
section 6253(a) of the Public Records Act, which requires public records to be “open 
to inspection at all times during the office hours of the state or local agency” and 
provides that “every person has a right to inspect any public record.” Gov. Code § 
6253(a).  Therefore, the 10-day response period applicable to a “request for a copy of 
records” under Section 6253(c) does not apply to this request.  
 
 My contact information is: 

 
U.S. Mail 
Sheila Sannadan 
Adams Broadwell Joseph & Cardozo 
601 Gateway Boulevard, Suite 1000 
South San Francisco, CA 94080-7037 
 

Email 
ssannadan@adamsbroadwell.com  
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I will be contacting you to arrange for duplication/transmission of the 
documents. If you have any questions, please call our South San Francisco office at 
(650) 589-1660.  Thank you for your assistance with this matter. 
 
 
      Sincerely, 

    
      Sheila M. Sannadan 
      Legal Assistant 
 
 
 
CC:   Vince Bertoni, Director of Planning 
         Email: vince.bertoni@lacity.org 
       
 
SMS:acp 
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From: More Song
To: Darien K. Key
Cc: Christina Caro; Heather Bleemers
Subject: Re: DOCS Surgical Hospital Project ENV-2020-252-ND CPC-2020-251-GPA-ZC-HD
Date: Tuesday, March 23, 2021 3:34:41 PM
Attachments: ~WRD1429.jpg

Hello,

I think there's some misunderstanding. The public hearing notice is for April 6, but as noted,
that is only for a public hearing and no decision is being made at that time. The decision-
making body is the City Planning Commission, and they are currently scheduled to act on this
case in late May. The April 6 hearing is just to take public testimony for inclusion in the staff
report, so the City Planning Commission has that information when making their decision
later. However, any comments received at any time (with a reasonable buffer before the actual
decision date) would be incorporated, regardless of whether or not they were made at the
public hearing or otherwise received separately.

Please also note that the public hearing and noticing timeline is not the same as the CEQA
publication timeline. Although formally the Negative Declaration comment period ends on
3/24, the City welcomes any additional comments (related to either the project or the
environmental clearance, it doesn't matter) after that time up until the City Planning
Commission makes a decision, because the Negative Declaration is not official until it is
adopted by the City Planning Commission as a part of approval of the project (if the project
gets approved). That is why I say comments can be received until April 16, after the formal
end of the Negative Declaration comment period, but before the City Planning Commission
makes a decision.

In short, as your CEQA inquiry does not affect the public hearing timeline, the City will not be
issuing a new public hearing notice for April 6. Also, no decision is being made on April 6, so
there is no need to "continue" the hearing. I will get back to you asap regarding review of the
outstanding documents.

Best regards,

Mr. More Song
Planning Assistant
Los Angeles City Planning

200 N. Spring St., Room 763
Los Angeles, CA. 90012
Planning4LA.org
T: (213) 978-1319

               

On Tue, Mar 23, 2021 at 3:10 PM Darien K. Key <dkey@adamsbroadwell.com> wrote:

mailto:more.song@lacity.org
mailto:dkey@adamsbroadwell.com
mailto:ccaro@adamsbroadwell.com
mailto:Heather.Bleemers@lacity.org
https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
mailto:dkey@adamsbroadwell.com



Hi Mr. Song,

 

Thank you for the response.  Will the City be issuing a new public notice extending the
comment period to April 16, and will the City be continuing the April 6 Planning
Commission hearing on the Project to a later date so that the Planning Commission can
consider comments filed by April 16?

 

Please also let us know when the City anticipates having the outstanding ND reference
documents available for our review.

 

Thank you.

 

My regards,

 

Darien Key

Adams Broadwell Joseph & Cardozo

601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080

(650) 589-1660

dkey@adamsbroadwell.com

 

From: More Song <more.song@lacity.org> 
Sent: Tuesday, March 23, 2021 12:14 PM
To: Darien K. Key <dkey@adamsbroadwell.com>
Cc: Christina Caro <ccaro@adamsbroadwell.com>; Heather Bleemers
<Heather.Bleemers@lacity.org>
Subject: Re: DOCS Surgical Hospital Project ENV-2020-252-ND CPC-2020-251-GPA-
ZC-HD

 

Hello,

 

mailto:dkey@adamsbroadwell.com
mailto:more.song@lacity.org
mailto:dkey@adamsbroadwell.com
mailto:ccaro@adamsbroadwell.com
mailto:Heather.Bleemers@lacity.org


Thank you for reaching out. FYI, the City is still working on addressing your follow-up to
the request for environmental documents, so this response will be partially duplicated there -
in summary, the City welcomes any comments on any part of the project, including the
Negative Declaration, up until the project is acted upon by the decision maker. Since that
will not be for a while for this project, I will happily accept comments on the Negative
Declaration through April 16, 2021 to allow for sufficient time to review and incorporate
into the staff report.

 

Please let me know if you have any questions.

 

Best regards,

 

Mr. More Song

Planning Assistant

Los Angeles City Planning
200 N. Spring St., Room 763

Los Angeles, CA. 90012

Planning4LA.org

T: (213) 978-1319

          

 

 

On Tue, Mar 23, 2021 at 12:01 PM Darien K. Key <dkey@adamsbroadwell.com> wrote:

Hi Mr.Song,

The attached notice does not list a specific time tomorrow for electronic submissions of
comments on the Negative Declaration.

Please let me know if there is a specific cutoff time to receive comments.

Thanks for your assistance it is appreciated.

My regards,

Darien Key

https://planning4la.org/
https://www.facebook.com/Planning4LA/
https://www.instagram.com/planning4la/
https://twitter.com/Planning4LA
https://www.youtube.com/channel/UChl2PmRhAzUf158o0vZjnHw/videos
https://www.linkedin.com/company/los-angeles-department-of-city-planning
http://bit.ly/DCPEmail
mailto:dkey@adamsbroadwell.com
https://planning.lacity.org/odocument/0e102190-1015-44ae-bc44-05a845fc3500/Pub_030421.htm


Adams Broadwell Joseph & Cardozo

601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080

(650) 589-1660

dkey@adamsbroadwell.com
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Topics

Programs

Type

Email

Phone

CATEGORIES

Health, Air Pollution, Cars & Trucks, Construction & Earthmoving Equipment, Environmental Justice, Oceangoing Vessels & Harbor 
Craft, Freight & Goods Movement, Trains & Railyards, Transit, VW Diesel Vehicles

Exposure, Community Air Protection Program , Community Health, Zero-Emission Powertrain Certification, Alternative Diesel 
Fuels, In-Use Off-Road Diesel-Fueled Fleets Regulation, Study of Neighborhood Air near Petroleum Sources, School Buses

Information

CONTACT

Research Division 

research@arb.ca.gov

(916) 445-0753

Overview: Diesel Exhaust & Health

Background

Diesel engines emit a complex mixture of air pollutants, including both gaseous and solid 
material.The solid material in diesel exhaust is known as diesel particulate matter (DPM). 
More than 90% of DPM is less than 1 µm in diameter (about 1/70  the diameter of a human 
hair), and thus is a subset of particulate matter less than 2.5 microns in diameter (PM2.5). 
Most PM2.5 derives from combustion, such as use of gasoline and diesel fuels by motor 
vehicles, burning of natural gas to generate electricity, and wood burning. PM2.5 is the size 
of ambient particulate matter air pollution most associated with adverse health effects of 
the air pollutants that have ambient air quality standards. These health effects include 
cardiovascular and respiratory hospitalizations, and premature death. As a California 
statewide average, DPM comprises about 8% of PM2.5 in outdoor air, although DPM levels 
vary regionally due to the non-uniform distribution of sources throughout the state.

DPM is typically composed of carbon particles (“soot”, also called black carbon, or BC) and 
numerous organic compounds, including over 40 known cancer-causing organic 
substances. Examples of these chemicals include polycyclic aromatic hydrocarbons, 
benzene, formaldehyde, acetaldehyde, acrolein, and 1,3-butadiene. Diesel exhaust also 
contains gaseous pollutants, including volatile organic compounds and oxides of nitrogen 
(NO ). NO  emissions from diesel engines are important because they can undergo 
chemical reactions in the atmosphere leading to formation of PM2.5 and ozone.

th

x x





Most major sources of diesel emissions, such as ships, trains, and trucks operate in and 
around ports, rail yards, and heavily traveled roadways. These areas are often located near 
highly populated areas. Because of this, elevated DPM levels are mainly an urban problem, 
with large numbers of people exposed to higher DPM concentrations, resulting in greater 
health consequences compared to rural areas. A large fraction of personal exposure to DPM 
occurs during travel on roadways. Although Californians spend a relatively small 
proportion of their time in enclosed vehicles (about 7% for adults and teenagers, and 4% 
for children under 12), 30 to 55% of total daily DPM exposure typically occurs during the 
time people spend in motor vehicles.

Diesel Particulate Matter and Health

The majority of DPM is small enough to be inhaled into the lungs. Most inhaled particles 
are subsequently exhaled, but some deposit on the lung surface. Although particles the 
size of DPM can deposit throughout the lung, the largest fraction deposits in the deepest 
regions of the lungs where the lung is most susceptible to injury.

In 1998, CARB identified DPM as a toxic air contaminant based on published evidence of a 
relationship between diesel exhaust exposure and lung cancer and other adverse health 
effects. In 2012, additional studies on the cancer-causing potential of diesel exhaust 
published since CARB’s determination led the International Agency for Research on Cancer 
(IARC, a division of the World Health Organization) to list diesel engine exhaust as 
“carcinogenic to humans”. This determination is based primarily on evidence from 
occupational studies that show a link between exposure to DPM and lung cancer induction, 
as well as death from lung cancer. Download the IARC report (external site).

Because it is part of PM2.5, DPM also contributes to the same non-cancer health effects as 
PM2.5 exposure. These effects include premature death, hospitalizations and emergency 
department visits for exacerbated chronic heart and lung disease, including asthma, 
increased respiratory symptoms, and decreased lung function in children. Several studies 
suggest that exposure to DPM may also facilitate development of new allergies. Those 
most vulnerable to non-cancer health effects are children whose lungs are still developing 
and the elderly who often have chronic health problems.



Estimated Health Effects of DPM in California

DPM has a significant impact on California’s population. It is estimated that about 70% of 
total known cancer risk related to air toxics in California is attributable to DPM. Based on 
2012 estimates of statewide exposure, DPM is estimated to increase statewide cancer risk 
by 520 cancers per million residents exposed over a lifetime. Non-cancer health effects 
associated with exposure to DPM (based on 2014 - 2016 air quality data) are shown in the 
table below.

Health Effect
Estimated Annual Number of 
Cases*

Cardiopulmonary Death 730 (570 – 890)

Hospitalizations (Cardiovascular and 
Respiratory)

160 (20 – 290)

Emergency Room Visits for Asthma 370 (240 – 510)

*Values in parenthesis indicate 95% confidence interval.

More Information

Trends in Outdoor Levels of DPM

The figure below shows the trend in ambient DPM. CARB regulations** of diesel engines 
and fuels have had a dramatic effect on DPM concentrations. Since 1990, DPM levels have 
decreased by 68%. The figure also shows which regulations have had the greatest impact 
on DPM.

DPM levels are expected to continue declining as additional controls are adopted, and the 
number of new technology diesel vehicles increases.



**Abbreviations of CARB regulations used in table: HDV Engine STD = Heavy-duty diesel 
truck engine standard; HDV - Off road = Heavy-duty off-road diesel engines; Port rule = Port 
(drayage) trucks; PSIP = Periodic self-inspection program; Transit bus = Urban transit 
buses; ULSD = Clean diesel fuel

The figure below shows that despite the increased number of vehicle miles traveled by 
diesel vehicles (VMT, red line), and despite increases in statewide population (green line) 
and gross state product (GSP, a measure of growth in the state’s economy, light blue line), 
CARB’s regulatory programs still led to a decline in statewide cancer risk (dark blue line).



Additional Information

• CARB’s diesel programs
• CARB’s diesel mobile vehicles and equipment activities
• CARB’s freight transport, ports and rail programs
• California's diesel fuel program
• Other diesel-related programs
• Selected references on diesel-related health effects

Environmental Effects of Diesel Exhaust

In addition to its health effects, diesel exhaust significantly contributes to haze that 
reduces visibility by obscuring outdoor views and decreasing the distance over which one 
can distinguish features across the landscape. Researchers have reported that in the San 
Joaquin Valley and in southern California, diesel engines contribute to a reduction in 
visibility. This decrease in visibility is caused by scattering and absorption of sunlight by 
particles and gases present in diesel emissions.



DPM also plays an important role in climate change. A large proportion of DPM is 
composed of BC. Recent studies cited in the Intergovernmental Panel on Climate Change 
report estimate that emissions of BC are the second largest contributor to global warming, 
after carbon dioxide emissions. Warming occurs when BC particles absorb sunlight, 
convert it into infrared (heat) radiation, and emit that radiation to the surrounding air. A 
recent California-specific study showed that the darkening of snow and ice by BC 
deposition is a major factor in the rapid disappearance of the Sierra Nevada snow packs. 
Melting of the snow pack of the Sierra Nevada earlier in the spring is one of the 
contributing factors to the serious decline in California’s water supply. As additional DPM 
controls are adopted, and the number of new technology diesel vehicles increases, BC 
emissions will continue to decline.

Conclusions

Although progress has been made over the past decade in reducing exposure to diesel 
exhaust, diesel exhaust still poses substantial risks to public health and the environment. 
Efforts to reduce DPM exposure through use of cleaner-burning diesel fuel, retrofitting 
engines with particle-trapping filters, introduction of new, advanced technologies that 
reduce particle emissions, and use of alternative fuels are approaches that are being 
explored and implemented. CARB anticipates that newly adopted diesel exhaust control 
measures will reduce population exposure even further, and that as the sustainable freight 
program expands, population exposure to diesel exhaust pollution will decrease even 
further. It is estimated that emissions of DPM in 2035 will be less than half those in 2010, 
further reducing statewide cancer risk and non-cancer health effects.

RELATED RESOURCES
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Cost-effective steps to reducing
diesel pollution
Environmental Defense’s Cleaner Diesel
Handbook is designed to empower the
private sector, public officials and ordi-
nary citizens with the means to reduce
harmful pollution from diesel engines.
This handbook focuses on methods
of reducing pollution created by diesel
engines, especially those used in con-
struction and other nonroad sectors.
The nonroad sector includes vehicles
not typically found on roads, such as
agricultural equipment, locomotives,
ferries, snowmobiles and airplanes.
Construction equipment is part of the
nonroad sector. Collectively, nonroad
engines discharge more dangerous fine
sooty particles than any other source in
the transportation sector. The solutions
described here can reduce these harmful
emissions by up to 90% and are a cost-
effective response to the challenge of
improving local air quality.

The health imperative: half of
Americans live with unhealthy air
Diesel engines emit nearly 40 toxic sub-
stances, smog-forming oxides of nitro-
gen and fine particulate matter, and they
contribute to a laundry list of adverse
health effects including: asthma, cardio-
vascular and respiratory problems, strokes,
heart attacks, lung cancer and premature
death. Diesel exhaust is estimated to
contribute to more than 75% of the
added cancer risk from air toxics in the
United States. Of special concern are
two main pollutants: fine particulate
matter, which lodges deep in the lungs,
and oxides of nitrogen (NOx), which are
precursors to smog. Both can be reduced
substantially with the tools described in
this handbook.

Executive summary

Recent data from the U.S. Environ-
mental Protection Agency (EPA)
shows that about half of all Americans
live in places that fail to meet basic
health standards for ozone (smog), fine
particulates (soot) or both. On April 15,
2004, EPA found 474 counties—home
to 159 million Americans—out of
full compliance with the health-based
eight-hour ozone standard. NOx is a
significant precursor in the formation
of ground-level ozone and nonroad
engines, as a vehicle class, emit almost
one-fifth (more than 4 million tons) of
the total national NOx emissions from
all sources.

As of April 2005, EPA classified
208 counties spanning 20 states as being
out of full compliance with the health-
based fine particulate (PM2.5) standard.
More than 57 million Americans live
in counties that are not meeting the
health-based particulate pollution stan-
dard. For the states and local commu-
nities that are struggling to trim every
possible ton of pollution to meet fed-
eral health-based air quality standards
and protect the health of their com-
munity, reducing pollution from existing
diesel vehicles and equipment now is
vitally important.

Cleaner air: bridging the
25-year gap
On May 10, 2004, EPA announced
new air pollution regulations that will
significantly lower pollution from new
nonroad diesel engines used in con-
struction, agriculture, manufacturing
and services. As old diesel equipment
is replaced over the coming years, this
rule will deliver important public health
benefits to communities across America.
But the full pollution reductions and
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public health benefits of this rule will
not be realized for more than 20 years
due to the lag in time before the emis-
sions standards come into effect and
because of the long life spans of heavy-
duty diesel engines. Many nonroad
engines, like those used on construction
or marine vehicles, may have life spans
of several decades. A child born today
may still be breathing soot from a back-
hoe in her neighborhood when she
graduates from college—unless that
backhoe is replaced with a clean one or
retrofit with emissions controls.

Figure 1 shows national particulate
pollution under the phase-in of the
federal emissions standards for diesel
trucks, buses and nonroad machinery.

While the health benefits from full
implementation of EPA national diesel
emissions standards are extremely im-
portant, the incremental phase-in of
these benefits indicates that thousands
of premature deaths each year could be
prevented by speeding the cleanup of
diesel engines. The shaded area under
the curve represents the pollution a
retrofit program could prevent.

Cost-effective diesel pollution
reduction
This handbook demonstrates that
cleaning up diesel engines is a cost-
effective way to reduce the adverse
health effects of diesel pollution and
outlines some simple steps, like
enforcing idling laws and using clean
fuels—like ultra-low sulfur diesel
(ULSD)—with best available retrofit
technologies that can cut diesel
emissions by up to 90%.

Em
is

si
on

s 
(t

on
s 

pe
r 

ye
ar

)

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

2030202520202015201020052000

FIGURE 1
Particulate pollution under phase-in of federal standards for diesel trucks,
buses, and machinery

National PM2.5 emissions under phase-in of federal standards for onroad diesel trucks and
buses, and nonroad diesel equipment. (Estimated from EPA, 2000 and EPA, 2004a)

The three “Rs” of emissions
reduction
Repower. Replace the engine, or
entire vehicle, with newer, cleaner
technologies that meet or exceed
EPA’s newest standards and/or
uses alternative fuels.
Refuel. Alternative fuels, ultra-low
sulfur diesel fuel and other clean
fuels or additives are important
first steps.
Retrofit. Reduce diesel exhaust
with best available pollution control
technology.
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The handbook describes the “3Rs” of
engine operations, as well as the use of
best practices in equipment manage-
ment. It gives particular attention to the
subjects of cleaner fuels and retrofit
technologies. The main goal is to reduce
emissions of both fine particulate matter
and NOx. Appendices to the handbook
will include some information on the
manufacturers of retrofit technology and
distributors of cleaner fuels. Together,
this information is meant to serve as a
starting point for anyone seeking to cut
harmful diesel pollution.

Right now, there are a variety of
cleaner fuels and demonstrated retrofit
technologies available to reduce
emissions of particulate matter (PM),
oxides of nitrogen (NOx), hydrocarbons
(HC), carbon monoxide (CO), smoke
and odor from existing diesel engines. It
is important to remember that not all
technologies and fuels target the same
pollutants, and that appropriate tech-

nologies or fuels may vary in different
contexts. Generally, a combination of
multiple technologies and emissions
control strategies is necessary for
maximum emissions reduction.

In addition to describing the tools
available for diesel pollution reduction,
this handbook examines a variety of
methods for implementing successful
retrofit programs. The handbook pro-
vides examples of successful programs
such as government and private sector
efforts, contract specifications, voluntary
retrofit programs, and economic or
market incentive programs that provide
financial support for cleaner technology
or fuels.

Ultimately, the handbook demon-
strates the need to reduce diesel engine
emissions and presents the means to
design and implement measures to clean
up diesel technology. Together, these
tools can be used to build a successful
retrofit program in any community.
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Science is very clear that air pollution
from diesel engines endangers human
health. Fortunately, cost-effective and
practical technologies exist to substan-
tially reduce diesel pollution. Across
the country, we find successful diesel
emissions-reduction programs, from
school buses and trucks to construction
equipment and ferries. Such programs
can cut diesel pollution from targeted
fleets by up to 90%. Yet far too many
communities still have not taken advan-
tage of these opportunities to win
healthier air. This handbook is a guide
to how to bring that success to your
community, your company and your
local government.

The purpose of this handbook is
to provide practical information for
decision-makers in the public and
private sectors to use in creating and
implementing effective emissions-
reduction projects for construction and
other nonroad diesel fleets.1 Because the
nonroad sector is so dirty, and because
the emissions-reduction solutions are
not yet widely disseminated for this
sector, this handbook focuses attention
on construction fleets and other non-
road applications. The handbook’s basic
concepts, however, are applicable across
the diesel sector.

This handbook sets forth:

• the health imperative for reducing
diesel pollution today;

• an overview of technologies and fuels
that can reduce diesel pollution, with
detailed follow-up information;

• information about successful retrofit
programs;

• examples of contract specifications and
other incentives for cleaning diesel
engines.

CHAPTER 1
Introduction: achieving cleaner, healthier air today

Together, these tools can be used by
any citizen concerned about diesel
pollution to inform local policymakers
and contractors about the benefits of,
and the steps involved in, implementing
a successful retrofit program.

This handbook focuses on how to
reduce pollution from vehicles, engines
and equipment used for construction.
Construction vehicles are classified
as “mobile sources” because they move.
Mobile sources are divided into the
“onroad” and “nonroad” sectors. The
onroad sector includes vehicles used
on roads for transportation of passengers
or freight.

The nonroad sector includes vehicles
that are not typically found on roads,
such as agricultural equipment, loco-
motives, ferries, snowmobiles and air-
planes. Construction equipment is part
of the nonroad sector. However, the
technologies, fuels, and techniques
found herein are frequently applicable
across the diesel sector (onroad engines
and other nonroad engines) as well.
For more information, visit the EPA
Mobile Source web site at: http://www
.epa.gov/otaq/invntory/overview/
examples.htm.

Since 1996, EPA has required new
nonroad diesel engines to meet specific
emissions levels. Until 1996, those
standards were not very strong, and as
a result they allowed for high levels
of pollution. On May 10, 2004, EPA
announced air pollution regulations that
will lower pollution from new nonroad
diesel engines used in construction,
agriculture, manufacturing and services
by more than 90%.

To meet this rigorous emissions
standard, EPA requires a combination
of cleaner engines, pollution control
technology and cleaner fuel. Based on
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EPA estimates, when the full inventory
of older nonroad engines has been re-
placed, the nonroad diesel program will
annually prevent up to 12,000 premature
deaths, one million lost work days,
15,000 heart attacks and 6,000 children’s
asthma-related emergency room visits.2

According to EPA, the overall benefits
of the nonroad diesel program outweigh
the costs by a ratio of 40 to 1.3

But the full pollution reduction and
public health benefits of the nonroad
rule will not be realized for more than
20 years due to the lag in time before
the emissions standards come into effect
and because of the long life spans of
heavy-duty diesel engines. EPA esti-
mates that by 2030 the entire inventory
of nonroad vehicles covered by this new
rule should be upgraded.4

Given that nonroad engines remain
in use for a very long time, even decades,
strategies to retrofit existing machinery
and the use of ultra-low sulfur diesel
(ULSD) fuel are extremely important
to win public health gains now. Figure 1
(page v) shows the national particulate
pollution under the phase-in of the

federal emissions standards for diesel
trucks and buses, and nonroad machinery.

The public health benefits will like-
wise be phased in over time. EPA esti-
mates, for example, that only about 30%
of the ultimate level of annual benefits
under its recently announced standards
for nonroad diesel engines will be real-
ized by 2015; just over 50% will be
realized by 2020. While the health
benefits from full implementation of
EPA national diesel emissions standards
are extremely important, the incremental
phase-in of these benefits indicates that
thousands of premature deaths each year,
occurring now, could be prevented by
accelerating the cleanup of diesel engines.

Right now, there are a variety of
demonstrated retrofit technologies
available to reduce particulate matter
(PM), oxides of nitrogen (NOx), hydro-
carbon (HC), carbon monoxide (CO),
smoke and odor created by existing
diesel engines. Therefore, programs
to reduce pollution from existing diesel
engines are critical. This handbook
explores a variety of methods for imple-
menting successful retrofit programs.
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Children are particu-
larly vulnerable to the
harmful health effects
of diesel exhaust.
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According to recent EPA data, about half
of all Americans now live in counties that
fail to meet basic healthy air standards. On
April 15, 2004, EPA found 474 counties,
home to 159 million Americans, out of
full compliance with the health-based
eight-hour ozone standard.5 In April
2005, EPA also found 208 counties repre-
senting more than 57 million Americans
out of full compliance with the health-
based particulate pollution standard.6

For the states and local communities
that are struggling to trim every possible
ton of pollution to meet federal health-
based air quality standards, reducing
pollution from existing diesel vehicles
and equipment now is vitally important.
Retrofits and the use of clean fuels are
one of the most cost-effective ways
to reduce diesel emissions and restore
healthy air.

Diesel engines, including the con-
struction engines that are the focus
of this handbook, emit nearly 40 toxic
substances (Table 1), smog-forming
oxides of nitrogen and fine particulate
matter (PM2.5), which can penetrate the
lungs and enter the bloodstream. Due
to their small size, particulates are easily
inhaled and reach deep into the lungs
where they can trigger an inflammatory
response. Exposure to particulate matter
is associated with heart attacks, irregular
heartbeat, asthma attacks, reduced lung
function and bronchitis.

Several organizations, including
EPA, have designated diesel exhaust
as a probable or potential human
carcinogen (Table 2). It is estimated that
diesel exhaust contributes more than
70% of the cancer risk from air toxics in
the United States.7 Diesel emissions are
also estimated to be the hazardous air
pollutant with the highest contribution
to cancer risk in many areas across the

CHAPTER 2
The dangers of diesel emissions

country;8 according to Environmental
Defense’s Scorecard, this is true in New
York, Los Angeles, Houston, Denver,
Chicago and Atlanta.9

Smog-forming nitrogen oxides
Nitrogen oxides (NOx) and volatile
organic compounds (VOCs) that are
created by diesel exhaust are precursors
to ground-level ozone, or smog. Non-
road engines, as a vehicle class, also emit
more than 4 million tons of NOx each
year—this is approximately 19% of the
total national NOx emissions from all
sources (22,349,000 tons).10 As well
as being significant contributors to
ground-level ozone or smog, nitrogen
oxides are also significant contributors
to acid deposition, eutrophication of
coastal bodies of water, fine particulate
emissions and haze.

Fine particulate matter
There is a well-researched body of
epidemiological studies from around
the world that documents the serious
threats associated with exposure to
PM2.5. These studies have linked
PM2.5 to adverse health effects, such
as asthma, cardiovascular and respira-
tory problems, strokes, heart attacks11

and lower birth weight12 leading to
increased use of asthma medications,
doctor visits, emergency room visits,
hospital admissions, school absenteeism
and premature death.13 Researchers
estimate that as many as 60,000
Americans die prematurely each year
because of exposure to fine particles.14

Children, the elderly and the ill are
particularly vulnerable. National
PM2.5 emissions from mobile sources
totaled approximately 452,000 short



TABLE 1
Toxic air contaminants and hazardous air pollutants found in diesel exhaust 

Acetaldehyde* Chlorine Methyl ethyl ketone
Acrolein Chlorobenzene Naphthalene*
Aluminum Chromium compounds* Nickel*
Ammonia Cobalt compounds* 4-nitrobiphenyl*
Aniline* Copper Phenol
Antimony compounds* Cresol Phosphorus 
Arsenic* Cyanide compounds POM (including PAHs)
Barium Dibenzofuran Propionaldehyde
Benzene* Dibutylphthalate compounds* Selenium
Beryllium compounds* Ethyl benzene Silver
Biphenyl Formaldehyde* Styrene* 
Bis [2-ethylhexyl} phthalate* Hexane Sulfuric acid 
Bromine Lead compounds* Toluene* 
1,3-butadiene* Manganese compounds Xylene isomers and

mixtures
Cadmium* Mercury compounds* Zinc
Chlorinated dioxins* Methanol

*This compound or class of compounds is known by the state of California to cause cancer or reproductive toxicity.
See California EPA, Office of Environmental Health Hazard Assessment, “Chemicals Known to the State to Cause
Cancer or Reproductive Toxicity,” May 31, 2002. 

Note: Toxic air contaminants on this list either have been identified in diesel exhaust or are presumed to be in the
exhaust, based on observed chemical reactions or presence in the fuel or oil. See California Air Resources Board,
“Toxic Air Contaminant Identification List Summaries, Diesel Exhaust,” September 1997, available online at
http://www.arb.ca.gov/toxics/tac/factshts/diesex.pdf.

4

tons in 2001. Nonroad vehicles
created the majority of those emis-
sions, 64%, and almost 50% of total
PM2.5 emissions originated from non-
road diesel sources (221,000 short
tons). Construction and surface min-
ing equipment was the largest con-
tributor (30%) to nonroad diesel source
PM2.5 emissions.

Asthma
People working at and living near
construction sites are especially
affected by nonroad vehicles’ emis-
sions. In urban areas, overall asthma
prevalence has increased dramatically
over the past two decades, rising

75% between 1980 and the average
in 1993–4. While the highest preva-
lence of asthma is in children ages
5 to 14, the greatest increase in
asthma prevalence has occurred in
children ages 0 to 4 which increased
160% over the 15-year period.15 For
example, New York City residents
suffer from alarmingly high asthma
rates (1 out of every 8 adults has been
diagnosed with asthma at some point
in their lives16) and New York City
air fails to meet many basic health
standards. To learn about air quality
conditions in your area, visit Environ-
mental Defense’s Scorecard web site
at: http://www.scorecard.org/.



TABLE 2
History of determinations of the carcinogenicity of diesel exhaust

Year Agency Determination 

1988 National Institute for Occupational Safety and Health (NIOSH) Potential occupational carcinogen
1989 International Agency for Research on Cancer (IARC) Probable human carcinogen 
1990 State of California (under provisions of Proposition 65) Known by the state to cause cancer 
1995 Health Effects Institute (HEI) Potential to cause cancer 
1996 World Health Organization International Programme on Probable human carcinogen

Chemical Safety (WHO-IPCS)
1998 California Air Resources Board (CARB) Toxic air contaminant (determination

based substantially on the cancer
risk to humans) 

2000 U.S. Department of Health and Human Services National Reasonably anticipated to be
Toxicology Program (U.S. DHHS/NTP) human carcinogen 

2001 American Council of Government Industrial Hygienists (ACGIH) Suspected human carcinogen
(proposed)

2002 U.S. Environmental Protection Agency (EPA) Probable human carcinogen 

Sources: 
National Institute for Occupational Safety and Health, “Carcinogenic Effects of Exposure to Diesel Exhaust,” Current Intelligence Bulletin 50. August
1988. Available online at  http://www.cdc.gov/niosh/88116_50.html . Last accessed August 13, 2004. 
International Agency for Research on Cancer (IARC), Diesel and Gasoline Engine Exhausts and Some Nitroarenes. IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans, no. 46 (Lyons: World Health Organization, 1989), pp. 41-185. 
California Environmental Protection Agency, Chemicals Known to the State to Cause Cancer or Reproductive Toxicity (Proposition 65, 1997), revised
May 31, 2002. 
Health Effects Institute, Diesel Exhaust: A Critical Analysis of Emissions, Exposure and Health Effects. Cambridge, MA: Health Effects Institute, 1995.
Online resource, available at:  http://www.healtheffects.org/Pubs/diesum.htm  Last accessed on August 13, 2004. 
American Conference of Governmental Industrial Hygienists, “Documentation of the Threshold Limit Values and Biological Exposure Limits, Notice of
Intended Changes,” 2001. 
International Programme on Chemical Safety, World Health Organization, “Diesel Fuel and Exhaust Emissions,” Environmental Health Criteria 171 (1996). 
“The Toxic Air Contaminant Identification Process: Toxic Air Contaminant Emissions from Diesel-fueled Engines,” fact sheet. Online resource, available
at: http://www.arb.ca.gov/toxics/dieseltac/factsht1.pdf Last accessed on August 13, 2004. 
U.S. Environmental Protection Agency, Draft Health Assessment Document for Diesel Exhaust, July 2000, EPA/600/8-90/057E. 
California Air Resources Board, “Statewide Portable Equipment Registration Program.” Online resource, available at: http://www.arb.ca.gov/perp/
perp.htm Last accessed on August 13, 2004.

5
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FIGURE 3
National PM2.5 emissions from all nonroad diesel sources, 2001
(221,000 short tons)

Large highway
trucks and buses

19%

Power plants
23%

Passenger cars
and light-duty trucks

17%

All other
10%

Industrial
fuel combustion

12%

Nonroad vehicles
19%

FIGURE 2
National NOx emissions by source category, 2001
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FIGURE 4
National PM2.5 emissions from all mobile sources, 2001
(452,000 short tons)

Source (Figures 2, 3, 4):
National Emission Inventory
(NEI): Air Pollutant Emission
Trends. 1999  Online re-
source, available at: http://
www.epa.gov/ttn/chief/net/
1999inventory.html Last
accessed 03/01/05.



7

There are many options for reducing
pollution from diesel engines in use
today. This section describes, first, the
“3 R’s” for cleaning up diesel engines
and, second, behavioral solutions that
can help reduce pollution from diesel
exhaust. For existing engines, our goal
is to substantially reduce pollution
today and, as soon as feasible, bring
the pollution level down so that it is
at least equivalent to the standards for
new engines. Until old engines have been
replaced with new and regulated tech-
nology, these measures are a cost-effective
means of reducing diesel pollution.

A systems approach is the most
effective way to curb diesel engine
pollution. A systems approach takes
into account all aspects of engine opera-
tions—from fuel type used, to retrofit
technologies, to best practices such
as anti-idling and proper maintenance
practices—all of which are discussed
in detail in the next few chapters of
the handbook.

Fleet operators should note that,
before undertaking any engine modifi-
cations, they should determine what
effects retrofitting may have on equip-
ment warranties and resolve any issues.
Major engine manufacturers have now
issued letters and other guidance with
respect to warranty implications of
cleaner fuels and retrofits, and “in most
cases, engine manufacturers will con-
tinue to honor engine warranties if
emissions control systems are sized,
installed and maintained properly.”17

The “3 R’s” for cleaning up
diesel engines
The “3 R’s” listed below can be used
to substantially reduce air pollutant
emissions from construction equipment.

CHAPTER 3
Cost-effective ways to reduce health threats

Environmental Defense strongly
encourages combinations of the 3 R’s
in order to maximize emissions reduc-
tions. Neither repowering nor refueling
alone can achieve the PM reductions
that a retrofit can and, similarly, retro-
fitting alone cannot achieve the NOx

reductions that many repowers can.
Repowering or replacing in addition
to retrofitting can maximize reductions
in PM and NOx pollution. In addition,
refueling with ULSD fuel can result in
even more reductions.

1. REPOWER (OR REPLACE)
One way of ensuring emissions reduc-
tions is to replace an entire piece of
old construction equipment with a
model that meets EPA 2008 standards.
Another, less costly, strategy to reduce
emissions from older, higher-polluting
equipment is the replacement of the
in-use engine (i.e., repower) with an
emissions-certified engine instead of
rebuilding the existing engine to its
original specifications. Significant
NOx and PM benefits may be achiev-
able due to the high emissions levels of
the uncontrolled engine being replaced.

Depending on the engine and rating
of older, higher polluting equipment,
average emissions reductions may vary
from 25% up to 75%.18 In some instances,
higher emissions reductions may be
achievable. For example, replacing
a 475 horsepower engine in a MY
1975–1986 Caterpillar 631-D Scraper
with a Caterpillar engine meeting
EPA Tier One standards19 would
produce a 40% reduction in NOx and
a 62% reduction in PM. Replacing the
same engine with one meeting Tier Two
standards would produce a 62% reduc-
tion in NOx and an 81% reduction in
PM.20 It is important to note, that while
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Environmental Defense strongly
encourages repowering where possible,
there are significant technical issues that
may make it impossible for some older,
higher polluting engines (Tier 0 and
Tier 1) to be repowered with newer,
cleaner engines (Tier 2 and Tier 3).

2. REFUEL
Using alternative fuels or cleaner
petroleum-based fuels can also help
reduce diesel engine pollution. Alterna-
tive fuels are defined in this handbook
as any fuel other than petroleum-based
fuels such as gasoline or diesel fuel.
Emissions reductions can also be
achieved by using diesel fuels with very
low levels of sulfur, for example ULSD
with a maximum sulfur content of
15 parts per million. Fuel emulsifiers,
or fuel-borne catalysts are fuel additives
that can be added to ULSD to cut
emissions even further. In many cases,
use of ULSD at 15 parts per million
(ppm) of sulfur or less is a prerequisite
to effective use of advanced retrofit
technologies. Generally, it is not the fuel
itself that is “clean”, it is the engineered

system (i.e. fuel, combustion engineer-
ing and exhaust after-treatment). There-
fore, to achieve the greatest emissions
reductions, a combination of repowered
or replaced engines, retrofit technology
and cleaner fuels must be used.

3. RETROFIT
“Retrofitting” is incorporating a device
into a piece of diesel equipment to reduce
pollution.21 A wide range of pollution-
control, or “retrofit” technologies exist
today, and can be used in combination
with each other and with cleaner fuels
to achieve powerful emissions reduc-
tions. Different technologies fit differ-
ent engine operating needs—the key is
to select the combination that achieves
maximum clean air benefits for a given
machine and use.

For example, a retrofit could be a
Diesel Particulate Filter (DPF), which
traps particles from engine exhaust until
the trap becomes loaded to the point
that a regeneration cycle is implemented
to burn off the trapped particulate
matter.22 DPFs are normally built with
a porous ceramic, metal mesh or silicon
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A delivery of ultra low
sulfur diesel fuel to
New York’s World
Trade Center site. In
late 2006, ULSD will
be widely available
across the United
States.
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carbide filter housed in a metal con-
tainer similar to a muffler. However,
DPFs are just one of many technologies
available to retrofit diesel engines, and
many of these technologies serve dif-
ferent in-use functions. There are other
examples of retrofit technologies, in
addition to more detail about DPFs,
in other sections of this handbook.

A combination of clean fuels and
retrofits can reduce some hazardous
diesel emissions by up to 90%, improv-
ing both environmental conditions and
public health. Retrofits are remarkably
cost-effective when compared to other
means of reducing air pollution. For
example, the average cost for most appli-
cations of a diesel oxidation catalyst
(DOC) is approximately $2,50023 (ex-
cluding installation) and for a DPF
between $7,000–12,00024 (excluding in-
stallation). The California Air Resources
Board estimates that the average cost of
retrofitting an engine of 275 horsepower
with a catalyzed diesel particulate filter
ranges between $6,900–$9,000.25 By
comparison, the average base price for a
200 to 300 horsepower wheel loader is
$275,000.26 Retrofitting an engine with
a catalyzed DPF in this price range or
with a $2,500 DOC costs only a small
fraction (2.5 to 3.2% and less than 1%,
respectively) of the cost of replacing the
entire vehicle with one that pollutes less.

Moreover, the use of diesel fuel with
15 ppm of sulfur or less can benefit
engine operation and maintenance by
reducing wear and tear on heavy equip-
ment. This translates into prolonged
engine life and less frequent replacement
of parts like pistons and cylinder liners.27

Fleet operators using ULSD may there-
fore realize a dividend in avoided main-
tenance.28 EPA expects these benefits to
be equivalent to reducing the cost of the
fuel by 3.3 cents per gallon.29

Environmental Defense recommends
that construction fleet operators who

have decided to take steps towards
reducing harmful emissions from their
construction vehicles contact their
Original Equipment Manufacturer
(OEM) or other appropriate technology
experts to determine the most effective
way to reduce diesel emissions from
specific machine models in their fleet.
Retrofit technology manufacturers and
OEMs will probably need information
about the fleet in order to advise con-
struction fleet operators on which
retrofit solutions will work best for their
individual needs. It is always advisable
for construction fleet operators to main-
tain a full inventory of construction
machinery (including model and serial
number of equipment, year of manu-
facture, engine displacement, horsepower
and serial number of engine, and engine
certification for post-1996 engines)
working at a given site. This inventory
should also include all machinery used
to transport debris and construction
material to and from a construction site.

Fleet operators who wish to install
retrofit technology should also seek
information from manufacturers about
the proper monitoring, maintenance and
operation of retrofit technology.30 Finally,
fleet operators should check with both
OEMs and retrofit technology manu-
facturers about how installing retrofit
equipment or using alternative fuels will
affect equipment warranties. Most manu-
facturers have provided guidance to
ensure that warranties are not threatened
by any use of clean fuels or retrofits.

Equipment management and
behavioral solutions to
emissions reductions
In addition to the “3 R’s” above, there are
fleet management and behavioral solu-
tions that can be implemented to reduce
pollution. These common sense prac-
tices can be implemented immediately
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and can be a good first step in any retro-
fitting/diesel emissions reduction plan.

Stop engine idling. Users of heavy-duty
diesel equipment (both onroad and non-
road) often keep their engines idling
when their equipment is not in use.
Reducing or eliminating unnecessary
idling can save fuel, and therefore
money, as well as reduce emissions.
According to EPA, a typical heavy-duty
truck or bus can burn approximately
one gallon of diesel fuel for each hour
it idles, generating significant amounts
of pollution, wasting fuel, and causing
excessive engine wear.31 Instead of idling,
vehicle owners can purchase small gen-
erators or auxiliary power units specific-
ally designed for trucks and buses that
provide heat, air conditioning and/or
power while a vehicle is not in motion.32

These devices substantially reduce the
fuel consumed and emissions generated
during long-duration idling. Many
communities across the county have
anti-idling rules, but there is a need for
enforcement and compliance with these
rules and a need to develop and enforce
worksite specific rules to govern idling.

Improve equipment maintenance and
inspection. Proper maintenance, engine
tuning and emissions testing is critical
to success. This includes replacing worn
out parts, cleaning, tuning and generally
maintaining the engine. Whether a
retrofit device is installed and/or cleaner
fuel is being used, it is always important
to ensure that the engine is properly
tuned and maintained. This is essential
not only for the engines to operate
efficiently, but also to ensure that emis-
sions reduction technologies can be used

effectively. As with onroad vehicles,
nonroad equipment should have regular
inspections, including smoke testing.
Proper maintenance will ensure com-
plete fuel combustion and as a result
PM exhaust is minimized. Proper main-
tenance can also improve fuel economy
and extend engine life.

In addition to reducing idling time
and instituting inspection and main-
tenance programs, the following
measures can also help reduce exposure
to diesel pollution:

• establishing a staging zone for trucks
that are waiting to load or unload
material at the work zone in a location
where diesel emissions from the trucks
will have minimum impact on abutters
and the general public; and

• locating construction equipment away
from sensitive receptors such as fresh
air intakes to buildings, air condi-
tioners and operable windows.

The remainder of this handbook
focuses on using cleaner fuel and
retrofits to reduce pollution from
construction equipment. Reducing
pollution from existing nonroad diesel
equipment is vital to protecting the
public from the health and environ-
mental harms caused by hazardous
diesel emissions. Even a relatively
new engine can reduce pollution by
installing a retrofit and using a cleaner
fuel. The goal of these retrofit or
emissions control technologies is to
reduce emissions, up to and beyond
what is required by EPA regulation33

without negatively impairing the
performance of the machine for its
intended use.
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A variety of regional programs have
proven successful at reducing harmful
diesel pollution. This section of the
handbook provides examples of
voluntary government or private sector
leadership in retrofitting construction
equipment, including: New York City’s
efforts at the World Trade Center and
through Local Law 77, Boston’s Big
Dig Project, Connecticut’s New Haven
Harbor Crossing Corridor Improve-
ment Program, the Port of Houston
Retrofit Program and retrofits at
Washington’s Puget Sound. Addi-
tionally, this section examines exam-
ples of successful economic or market
incentive programs that provide
financial support for cleaner tech-
nologies or fuels, such as the Texas
Emissions Reduction Plan, the Carl
Moyer Program in California, or the
EPA Voluntary Diesel Retrofit
Program. The diversity of programs
described reflects the varying needs
of individual projects with respect to
equipment, location, fuel availability
and other related factors. When plan-
ning a retrofit project, it is always
important to take individual situation
characteristics into account.

“Best available retrofit
technologies”: New York City
New York City has demonstrated a strong
commitment to reducing pollution from
diesel engines. This case study discusses
three NYC projects:

• the 7 World Trade Center Diesel
Emission Reduction project,

• lower Manhattan redevelopment
construction commitments, and

• NYC’s Local Law 77.

CHAPTER 4
Successes and regional programs

7 WORLD TRADE CENTER SITE34

The Clean Air Communities Diesel
Emissions Reduction Project at
7 World Trade Center is the first
public-private endeavor of its kind in
the city. As former Northeast States
for Coordinated Air Use Management
(NESCAUM) Executive Director,
Ken Colburn stated, “through the
application of advanced emission
control technology and the use of ultra
low sulfur diesel fuel, this Clean Air
Communities initiative demonstrates
that innovative, clean air progress is
possible even at large-scale urban
construction sites across the nation.”35

In October of 2002, the site con-
verted to ULSD for all equipment.
Six pieces of construction equipment
have already been retrofitted, and one
electric crane is being used in lieu of the
typical diesel engine crane technology.
It is important to note that these
strategies target PM, HC, and CO
reductions, not NOx.

LOWER MANHATTAN
REDEVELOPMENT36

Lower Manhattan is a thriving mix
of apartments, art galleries, shops and
restaurants. More than 4,000 children
live throughout lower Manhattan in
neighborhoods as diverse as TriBeCa,
Chinatown and Battery Park City.
With the rebuilding of the World
Trade Center site, lower Manhattan
will become one of the nation’s largest
construction sites, teeming with diesel
engines. These engines will be operating
just steps from school, playgrounds,
parks, homes and offices.

Governor Pataki and New York City
have pledged to use the best available
retrofits and cleaner diesel fuel in all
of the reconstruction efforts. In 2002,
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Governor Pataki committed to the use
of ULSD and best-available retrofits in
all state-controlled lower Manhattan
construction projects, including at the
World Trade Center site. The New York
State Assembly and Senate followed
Governor Pataki’s lead and passed legis-
lation on June 22, 2004 codifying Gov-
ernor Pataki’s commitment.37 The law
was unanimously approved in both the

House and the Senate and was recently
signed into effect by the governor.38

It requires contractors and subcon-
tractors using diesel-powered nonroad
vehicles with an engine horsepower
rating of 60 HP and above to use only
ULSD and to retrofit, where practicable,
their equipment with oxidation catalysts,
particulate filters or technology with
“comparable or better effectiveness.”39
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FIGURE 5
Total emissions reductions for 7 World Trade Center project

Courtesy of NESCAUM. Includes emissions from equipment that was not retrofit.

TABLE 3
7 World Trade Center retrofits

Date Equipment Retrofit technology

March 2003 Stationary Generator DOC
Excavator (CAT 245D, 14.7 l) DOC
Excavator (Komatsu PC200, 5.9 l) DOC

January 2004 Stationary Generator Active DPF (Rypos RT500)
(Rudox, 125 kw, 6.8 l)

May  and June 2004 A two-stroke and a four-stroke crane Metallic High Performance DOC Clean Cat®
known by the trade name of “diesel particulate
reactors” (by Environmental Solutions World-
wide, Inc.)

Pending The site has plans to retrofit one more piece of equipment, a concrete pump, with a DOC.
Rather than purchasing a new DOC, the retrofit will reuse a high-efficiency DOC from
one of the cranes after crane use is finished.

Source:Information provided by Glenn Goldstein at NESCAUM.
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The pollution reduction efforts at
7 World Trade Center have been paral-
leled at other redevelopment sites in lower
Manhattan. In the PATH reconstruc-
tion project, for example, three pieces of
construction equipment were chosen for
retrofits: a Caterpillar XQ2000 Genset
and two Caterpillar 966G TG-22
Loaders. Caterpillar, the original manu-
facturer of all of the pieces of equipment,
was chosen to perform the retrofits.

Caterpillar chose to utilize a passive
DPF, the CRTTM, manufactured by
Johnson Matthey. The CRTTM par-
ticulate filter is a patented emissions
control technology that contains both
a platinum oxidation catalyst and a
particulate filter. Caterpillar specifies
the minimum exhaust temperature must
be at least 260°C for at least 40% of
the operating time. Though loaders met
these minimum requirements, a detailed
engineering analysis on the generator’s
exhaust temperature found that it was
an unsuitable candidate for a DPF.
The generator was only being used
consistently at approximately 20%
of its rate and thus lacked sufficient
exhaust temperature.

In August of 2003, H.O. Penn
(Caterpillar’s local dealership) and
Caterpillar design engineers installed
the DPFs on the two 966G Loaders.
The installation process took eight to
ten hours, which was approximately
double the expected installation time.
This delay can probably be attributed
to these retrofits being the first installa-
tions of this kind performed by H.O.
Penn as well as the need to modify
several brackets/components during
installation. During the emissions
testing, the time required to remove
the original muffler and replace it with
the DPF was cut in half.

One concern about using DPF tech-
nology is failure of the DPF to regen-
erate, which could lead to excessive

engine backpressure. Backpressure must
be checked so that it does not increase
to levels that may ultimately damage
the engine. For this reason, Caterpillar
decided to provide an integrated exhaust
backpressure alarm with the retrofits to
alert the driver if the backpressure is too
much. The alarm, mounted in the cab of
the loader, is both visual and audible. If
a pre-specified backpressure is exceeded
for more than a set time interval the
alarm lights up.

The installed cost of the DPFs for
the wheel loaders was approximately
$15,000 each. This cost is probably higher
than the future cost of retrofits of this
type because this was the first installation
on a Caterpillar 966G loader for both
Caterpillar and H.O. Penn. After the first
few installations, labor efficiencies are
typically realized, as evidenced by the
decreased installation time from the ini-
tial installation to the emissions testing
installation. Further, as market demand
increases, capital costs are expected to
decrease. Additional project costs came
from the April 2005 price premium of
$0.01–$0.18 per gallon of ULSD in the
New York City area. The use of ULSD
is not expected to change maintenance
schedules or cost, however, using DPFs
is expected to slightly increase main-
tenance responsibilities and cost. Specific-
ally, the filter technology must be cleaned
to maintain emissions reduction bene-
fits. A cleaning contract was not
negotiated for this project, but other
negotiated contract prices in the New
York City area range from $300 to $500
per cleaning event. The DPFs have not
yet been in service for a year, and have
experienced no operational problems.

To establish the emissions reduction
potential of the different strategies
(ULSD vs. ULSD/DPF), emissions
testing was performed using two differ-
ent types of portable emissions monitor-
ing systems: the Clean Air Technologies
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International Montana system and the
Environment Canada DOES2 system.
Emissions testing was conducted for
two weeks between September and
October of 2003; significant PM
emissions reductions were documented.
Both monitoring systems identified PM
emissions reductions of 15 to 20% for
the use of ULSD alone, and of greater
than 90% when ULSD was combined
with the DPF. Additionally, the use of
the DPF also produced significant CO
emissions reductions. The switch to
ULSD alone produced CO emissions
reductions in the range of 1 to 10%,
and more than 85% reductions were
achieved when the DPF technology was
used with ULSD.40

NEW YORK CITY LOCAL LAW 77
Recently, New York City committed
to emissions reduction measures for
all city-funded construction. New York
City Local Law 77 calls on New York
City to use clean fuels and advanced
emissions-control technologies in all
city construction fleets and contracts.
The law requires two fundamental

steps.41 First, it requires the use of
ULSD with a maximum sulfur content
of 15 ppm in all city contracts, on a
schedule set forth in the law. Second,
it requires use of “best available” emis-
sions control technology for any class
of engine to which the law applies.

Local Law 77 provides a high standard
for what shall constitute best available
technology, calling on the City to use
technologies that reduce both fine par-
ticulate matter (PM) and oxides of nitro-
gen (NOx). Specifically, Local Law 77
requires that agencies use technologies
that “shall be primarily based on the
reduction in emissions of particulate
matter and secondarily based upon the
reduction in emissions of nitrogen
oxides.”42 The DEP recently promulgated
rules defining “best available technology.”43

Retrofits and ULSD have been tested
at the 7 World Trade Center site, incor-
porated into Lower Manhattan Devel-
opment Corporation design guidelines,
and now every Environmental Impact
Statement for major reconstruction
projects in lower Manhattan, from the
Fulton Street transit center to Route
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9A, has committed to using advanced
retrofits in their environmental impact
statements. For example, the Fulton
Street Transit Center draft environ-
mental impact statement requires the
use of Tier 2 compliant equipment
with PM emissions reductions at 85%.44

Additionally, many projects in lower
Manhattan are already moving ahead
with emissions-reduction strategies
based on a wide range of technologies.

The Big Dig45

The Central Artery Project in Boston,
also known as the “Big Dig,” has built
161 lane miles of highway in a 7.5-mile

corridor directly through the middle
of densely populated downtown. The
project, which began in September
1991 and is currently scheduled to be
substantially completed by the end of
2005,46 presented an historic oppor-
tunity to test and demonstrate the
feasibility of pollution control retrofits.
Use of these retrofits helps to minimize
the impact of such a large-scale project
by reducing air pollution and lessening
the health impact of a major construc-
tion project on workers, neighborhoods
and regional air quality.

The Massachusetts Turnpike Authority
(MTA) in collaboration with the Massa-
chusetts Department of Environmental
Protection (DEP) and NESCAUM,
chose to retrofit construction equipment
with diesel oxidation catalysts. Although
other technologies achieve higher par-
ticulate reduction rates than DOCs,
the MTA preferred DOCs for several
reasons—primarily because the very
clean diesel fuel (15 ppm of sulfur or
less) needed to operate other tech-
nologies was not available at the time
the Big Dig began.
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Retrofit requirements
were incorporated into
Big Dig construction
contracts.

Even private NY contractors have
joined the diesel retrofit effort.
After Pavarini-McGovern Con-
struction Company was found in
violation of a local emissions
regulation, they retrofit a 1971 380
HP crane with a DOC and com-
mitted to using the fuel-borne
catalyst Platinum Plus.
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The Big Dig retrofit project has
resulted in the installation of DOCs
on approximately 200 pieces of con-
struction equipment—this includes
small in-tunnel cranes,47 lifts, excavators,
bulldozers, generators and compressors.
This effort will achieve air emissions
reductions that are the equivalent of
removing 1,300 diesel buses off of
Boston streets for a full year.48

The Big Dig retrofit project is a true
success: No adverse operational prob-
lems or additional maintenance costs
have been experienced by Big Dig
construction equipment retrofitted
with DOCs.49 Additionally, preliminary
estimates of area-wide emissions reduc-
tions from the retrofitted equipment
amount to approximately 36 tons per
year for carbon monoxide, 12 tons per
year of hydrocarbons, and 3 tons per
year of PM.50

The Massachusetts Highway Depart-
ment provided funding to contractors to
purchase the emissions control devices.
According to Alex Kasprak, Environ-
mental Engineer, Massachusetts Turn-
pike Authority, one of the lessons
learned from the Big Dig project is
that it is best to include the require-
ment for emissions control equipment
as part of the contract’s bid package. By
doing so, the cost of the retrofit equip-
ment can be included as part of the
overall contract cost. This will also
ensure that the maximum number of
offroad pieces of equipment can be
retrofitted.51 Overall, the Big Dig
retrofit program is now being used
as a model by regulatory agencies to
encourage other construction projects
to utilize retrofitted diesel equipment.52

I-95 New Haven Harbor Crossing
Corridor Improvement (NHCC
Project)53

Eighty-three diesel oxidation catalysts
have successfully been installed at the
Connecticut NHCC project. In
addition, construction contractors have
volunteered to use low sulfur diesel
(500 ppm sulfur content) on all their
nonroad equipment. The NHCC
project is part of Connecticut’s Clean
Air Construction Initiative and was
launched to protect laborers as well as
residents from harmful construction
emissions along a densely populated
corridor. Construction began in 2001.

The Connecticut Clean Air Initiative
was a mutual effort of the Connecticut
Department of Transportation
(ConnDOT), the Connecticut Depart-
ment of Environmental Protection, the
Connecticut Department of Motor Vehi-
cles, and the Connecticut Construction
Industry Association to come up with
real-world solutions to air quality prob-
lems. With compromise, a contract
specification was evolved from the above
mentioned agencies to improve the
quality of life through this long duration
construction project.

ConnDOT is requiring all contractors
and subcontractors to take part in the
Connecticut Clean Air Construction
Initiative. The cost to purchase the
DOCs and the cleaner fuels was in-
cluded in the overall contract cost, as
bid by each contractor. At present, all
contractors have decided to install
DOCs. Although other technologies
achieve higher particulate reduction
rates than DOCs, they were preferred
primarily because low sulfur diesel fuel

“The Big Dig diesel construction retrofit program has proven that retrofitting construction equipment
with DOCs is very feasible, and provides beneficial air quality improvements in terms of emission
reduction and odor control.” —Alex Kasprak, Environmental Engineer, Massachusetts Turnpike Authority, CA/T Project
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(500 ppm sulfur content), rather than
the ULSD (15 ppm of sulfur or less)
needed to operate other technologies,
was used for the project. Estimates for
reduced emissions from the program are
20 tons per year for carbon monoxide, 2
tons per year for fine particulate matter
(with clean fuels or oxidation catalysts)
and 8 tons per year for hydrocarbons
(with oxidation catalysts only).54

Because of the success of the Connecti-
cut Clean Air Initiative on ConnDOT
projects, other agencies such as the
Connecticut Department of Public
Works and the Connecticut Depart-
ment of Economic and Community
Development are also requiring their
construction contractors to follow the
ConnDOT specification. Three or four
diesel oxidation catalysts have been
installed on two projects as a result.

Port of Houston55

The Port of Houston is the sixth largest
port in the world,56 and a significant
contributor to NOx emissions in the
eight counties of the Houston-Galveston
area. All eight counties in this region
fail to comply with EPA’s health-based
eight-hour ozone standards.57 Although
the Port of Houston Authority is not
the largest contributor to emissions in
the area, they have become the region’s
leader in emissions reduction activities
and commitments.

Through demonstration testing of the
alternative fuel PuriNOxTM on rubber-tire

gantry crane with a 550 horse-power
engine, the Port of Houston Authority
(PHA) has reduced NOx emissions by
25% and PM emissions by 50%.58 In
September of 2003, the Port Authority
converted 39 yard tractors and yard cranes
to PuriNOx and enacted the requirement
that any new equipment purchased be able
to use the technology.59 Approximately
49 pieces of cargo-handling equipment
are currently operating on PuriNOx for
a NOx emissions reduction of approxi-
mately 21 tons per year at a total cost of
$216,000. According to Roger Guenther,
container facilities manager at Barbours
Cut Container Terminal, “It’s just a
different fuel, nothing special has to
be done to the equipment. I could put
diesel back in any of the offroad vehicles
and they would run just fine. I can’t tell
any difference from one to the other.”60

The PHA also applied for and received
$337,000 in state funding (see the
Texas Emissions Reduction Program
section below) to replace two Fireboat
FARNSWORTH propulsion engines
with engines that produced 5.6 tons less
NOx per year.61 Additionally, the PHA
has purchased several new yard tractors
and container handlers with clean engine
technology, resulting in NOx emissions
reductions of 6.9 tons per year at a cost
of $21,500.62 Further, the PHA purchased
33 ultra-low emissions vehicles or pro-
pane vehicles for their onroad fleet.63

The PHA plans to extend its retrofit
program (which involves either retro-
fitting vehicles with oxidation catalysts,

“I am very proud of Connecticut’s success in this Clean Air Construction Initiative. The State of
Connecticut’s various Departments and the Connecticut Construction Industry Association (CCIA)
worked and are still working to benefit the people of Connecticut by trying to improve the quality of
life in locations where transportation projects are occurring. We are sensitive to those that live or work
in an area were construction is going on, day after day, and how it affects those people’s lives. This
Initiative is a step in the right direction. As technologies improve, greater air quality can be achieved.”
—Donna Weaver, Transportation Planner, Office of Environmental Planning, Connecticut Department of Transportation



18

switching their fuel use to PuriNOx, or
both) to between 50 and 250 vehicles.64

In total, the PHA has reduced NOx

emissions by 33.5 tons per year with the
assistance of $574,000 in TERP funding.

Puget Sound in Washington65

Washington State’s Puget Sound Clean
Air Agency has formed a coalition, known
as Diesel Solutions®, to dramatically
reduce diesel engine pollution in the
region. The first step in this program
was to work with Conoco/Phillips and
U.S. Oil to ensure that ULSD was
locally available. Since ULSD was made
available, 800 school buses have been
retrofit, mostly with DOCs.

Approximately two dozen pilot
projects used DPFs for the retrofits. The
average retrofit cost has been between

$1,200 and $8,000 per vehicle, and
projects are financed through a state-
wide retrofit program developed as part
of the EPA Voluntary Diesel Retrofit
Program. The next step in the program
is to retrofit diesel engine construction
equipment with pollution control
technology. As part of this effort, the
Puget Sound Clean Air Agency has
requested retrofits in their comments
on local project environmental impact
statements, and has been speaking with
a number of construction companies.66

The Texas Emissions Reduction
Program67

In 2001, the Texas State Legislature
established the Texas Emissions Reduc-
tion Program, enacted through Senate
Bill (SB) 5. The goals of the TERP, as
stated in SB 5, are to: “assure that the air
in the state is safe to breathe and meets
minimum federal standards established
under the Federal Clean Air Act
(42. U.S.C. Section 4707); develop
multi-pollutant approaches to solving
the state’s environmental problems; and
adequately fund research and develop-
ment that will make the state a leader
in new technologies that can solve the
state’s environmental problems while
creating new business and industry in
the state.”68

The TERP covers 41 counties in the
state where air quality violates or is close
to violating EPA standards.69 Projects
are eligible for financial assistance
through a number of programs, includ-
ing: the Emissions Reduction Initiative
Grants Program, which offers incre-
mental funding for NOx emissions
reduction activities; the Small Business
Program, which offers grants to small
businesses for pollution reduction
measures; the Heavy-Duty Motor
Vehicle Purchase or Lease Incentive
Program, which allows the Texas Com-

New equipment
purchased by the Port
of Houston Authority
must run on PuriNox,
an alternative fuel
that reduces NOx

emissions.
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mission on Environmental Quality to
reimburse a purchaser or lessee of a new
onroad heavy-duty vehicle for the dif-
ference in price between that vehicle
or a higher-emitting diesel-powered
vehicle; and the Light-Duty Motor
Vehicle Purchase or Lease Incentive
Program, which (though currently un-
funded) is intended to provide financial
incentives for the purchase of light-duty
motor vehicles that are EPA-certified at
a lower NOx emissions standard than
regular light-duty motor vehicles.

TERP will offer a total of approxi-
mately $130 million in funding for
emissions reductions programs each year
over the next three years.70

In the 2004 grant application period,
the Texas Commission on Environ-
mental Quality had approximately
$127.5 million available for grant pro-
grams. Eligible projects include new
purchases, replacements, retrofits,
repowers, and refueling projects.71 The
projects from the first round of grants
are expected to reduce NOx emissions
by over 3,500 tons over their lifetime,
at an average cost of about $5,175 per

ton reduction.72 The projects funded
by the second round of these grants are
expected to reduce NOx emissions by
almost 13,600 tons over the life of the
projects, at an average cost of $5,960
per ton reduction.73 In 2004, the average
cost per ton reduction of NOx emissions
was approximately $5,800. This repre-
sents a lower average cost per ton NOx

emissions reduction than achieved by
2002-2003 grants funds, which offered
over $28 million in funding to reduce
NOx emissions by over 4,100 tons over
the life of the projects at an average cost
of approximately $8,362 per ton.74 The
Emissions Reduction Grant Incentive
Program NOx cost-effective criteria will
be capped at $7,000 per ton reduction in
2005.75 Grant award details are available
at: http://www.tnrcc.state.tx.us/oprd/
sips/terp.html and more information
can be found at: http://www.tnrcc
.state.tx.us/oprd/sips/terp.html.

California’s Carl Moyer Program76

The Carl Moyer Memorial Air Qual-
ity Standards Attainment Program

Technology
research

7.5%

New car
purchases/leases

10%

Diesel engines
72%

Energy efficiency
program
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Administration
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FIGURE 6
TERP funding distribution, 2001 (approximately $130 million)

When the Texas Emissions Reduction Plan is fully implemented, the majority of funds will go toward
replacing older diesel engines with cleaner-burning models.
Source: TNRCC. “Clean Air Incentives.” Natural Outlook, Fall 2001.  Online resource, available at: http://www.tceq
.state.tx.us/assets/public/comm_exec/pubs/pd/020/01-04/clean_air.pdf Last accessed 04/12/05.
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provides funds on an incentive basis for
the incremental cost of cleaner than
required engines and equipment. Fund-
ing is available for nonroad equipment
50 hp or greater. Eligible projects in-
clude cleaner onroad, offroad, marine,
locomotive and stationary agricultural
pump engines, as well as forklifts, air-
port ground support equipment, and
auxiliary power units. The program
achieves near-term reductions in NOx

emissions, which are necessary for
California to meet its clean air commit-
ments under the State Implementation
Plan. In addition, local air districts
use these NOx emissions reductions
to meet commitments in their con-
formity plans, thus preventing the
loss of federal funding for local areas
throughout California. The program
also seeks to reduce particulate matter
(PM) and hydrocarbons.

The California Air Resources Board
(CARB) is responsible for the develop-
ment and oversight of the majority
of the Carl Moyer Program. CARB
distributes Carl Moyer funding to
California’s 35 local air districts, which
then screen applications and distribute
the funding to diesel engine owners.
The program has provided grants for
projects such as repowering nonroad
equipment, agricultural irrigation
pumps, sweepers, tractors and marine
vessels. It has also helped to fund the
purchase of new natural gas refuse
trucks and buses.

Governor Schwarzenegger recently
signed AB923, which authorized in-
creasing motor vehicle registration fees
and tire fees to support programs, such
as the Carl Moyer Program, that reduce
air pollution. Through year six of the
Carl Moyer Program, it had received
approximately $154 million dollars
in total funding.77 With its recent re-

authorization, up to $140 million a
year of incentive funding is available
for air pollution mitigation technolo-
gies.78 More information is available
on the Carl Moyer Program web site
at: http://www.arb.ca.gov/msprog/
moyer/moyer.htm.

The EPA Voluntary Diesel
Retrofit Program
The Environmental Protection Agency,
through the Office of Transportation
and Air Quality, has developed a pro-
gram to encourage voluntary diesel
retrofits. This program uses economic
incentives, which can be applied at
the federal, regional, state, and local
levels, to produce emissions reductions
through the use of pollution control
technology. One tool used by this
program is grants, which have been
awarded to various parties to help
fund the cost of retrofit projects.
Information on recent grants is available
on the EPA Voluntary Diesel Retrofit
Program web site.

EPA is also in the process of devel-
oping a policy to allow diesel engine
retrofits to count as credits that can be
traded or used to offset stationary source
emissions. As a corollary to this pro-
gram, EPA has developed a verification
program to ensure that pollution con-
trol technology providers advertised
emissions reductions. More information
on the EPA verification process is
available in the “Onroad and Nonroad
EPA/CARB Verification” section of this
handbook. Further information on the
Voluntary Diesel Retrofit Program, veri-
fied technologies, and financial incentives
for the use of pollution control tech-
nology can be found on the EPA Volun-
tary Diesel Retrofit web site, at: http://
www.epa.gov/otaq/retrofit/index.htm.
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Ultra-low sulfur diesel fuel
(ULSD)
The sulfur in diesel fuel directly con-
tributes to the amount of pollution
emitted, such as engine-out PM emis-
sions79 and secondary emissions of SO4.80

Currently, the EPA standard for onroad
diesel fuel is 500 ppm (also referred to as
No. 2 Diesel). The current nonroad stan-
dard for diesel fuel is 5,000 ppm, but sul-
fur levels are generally around 3,400 ppm.
As of September 2006, 15 ppm sulfur
content (ULSD) will become mandatory
for all onroad diesel engines81 and in 2010,
15 ppm sulfur content fuel will become
mandatory for many nonroad engines.82

Because ULSD is not required nation-
ally until September 2006, its current
availability and costs vary depending
on location, whether ULSD has to be
specially trucked in for a project, and the
quantities needed. The map below shows
areas within a 250-mile radius of where
ULSD is refined,83 or areas where ULSD
should be available as of August 2004.
Once ULSD becomes mandatory for the
onroad sector in 2006, it will be readily
available across the United States and cost
differentials between low sulfur diesel
(500 ppm) and ULSD should be minimal.

ULSD reduces harmful emissions,
allows for aggressive retrofit devices, and
reduces maintenance costs. EPA states:
“While the estimated added cost for
low-sulfur fuel is about seven cents per
gallon, the net cost is projected to aver-
age about four cents per gallon because
the use of ULSD could significantly
reduce engine maintenance expenses.”84

The maintenance dividend for low
sulfur fuel in large onroad vehicles (e.g.
trucks and buses) is about $600 over the
life of the engine or a fuel cost savings
of about 1 cent per gallon.85 The cost
savings for nonroad equipment may be
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higher, because baseline sulfur levels in
nonroad fuel are up to six times higher
than onroad fuel.

The program has been a tremendous
success. In the short period from Octo-
ber 1, 2004 to February 1, 2005, the Lane
Clean Diesel Project received commit-
ments from its partners to purchase over
2 million gallons of ULSD.

By switching from onroad diesel
fuel (500 ppm) or from nonroad diesel
fuel (about 2000 ppm-3000 ppm) to
ULSD, particulate matter, smoke and
sulfate emissions will be reduced.86

ULSD used in combination with
advanced retrofit technology allows
for dramatic reductions of up to 90%
of the PM, HC and CO found in
diesel exhaust. Those who wish to
design a retrofit program should talk
with local fuel providers to determine
whether ULSD is available in their
market, and if it is not yet available,
the timeline within which it will be

An Oregon success story
Sharon Banks of the Lane Regional
Air Pollution Authority (LRAPA),
Oregon successfully built a market
for ULSD fuel in Lane County,
Oregon. The objective was to bring
ULSD fuel to Lane County at an
affordable price ahead of the
September 2006 mandate.

To bring the price of ULSD fuel
down to a competitive level, Ms.
Banks built enough demand in
Lane County to make ULSD fuel
attractive to users. City managers,
County administrators, school
districts, transit authorities,
municipal waste haulers, large
private fleets, fuel distributors and
public utilities were all involved in
the endeavor.
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available. EPA rules mandate that all
new onroad diesel vehicles use ULSD
by 2006, at which point the fuel will be
widely available nationwide.87 New EPA
rules do not require the use of ULSD in
the nonroad sector before 2010, but the
widespread availability of the fuel by
September 2006 makes it easy for any
nonroad fleet to begin using the fuel
ahead of the EPA nonroad schedule.88

Emulsified diesel fuel
Emulsified diesel fuel is diesel fuel
(LSD or ULSD) blended with up

to 20% water and a proprietary
additive. The water emulsion has to
be stirred regularly when kept in a
stationary tank to ensure that the
water molecules are completely
enclosed by fuel molecules. Stirring is
important to avoid separation, which
could cause engine corrosion and
decreased lubricity. Storage tanks can
be equipped with stirring devices
such as circulation pumps. Though
the timeframe for recirculation needs
may vary based on individual product
specifications, Lubrizol’s PuriNOx
can be stored at room temperature

FIGURE 7
Ultra low sulfur diesel fuels availability

! Federal Class I areas (visibility)
! Counties exceeding PM2.5 NAAQS only
! Counties exceeding 8-hour ozone NAAQS only
! Counties exceeding both NAAQS

 Rings represent a 250-mile radius from refineries which produce lower sulfur fuel

Source: http://www.epa.gov/otaq/retrofit/fuelsmap.htm
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for 3–4 weeks before recirculation
becomes necessary.89

Emulsified diesel fuels generally do
not require engine modifications. How-
ever, fleet operators should check with
OEMs before using a fill-and-go system
like emulsified diesel and fleet operators
should confirm warranty compatibility
with the equipment/engine manufacturer
before using emulsified fuels. Emulsified
fuels have been tested for many onroad
and nonroad diesel engines, although
only Lubrizol’s PuriNOx summer blend
has received EPA verification. Summer
blend PuriNOx cannot be used when
ambient temperatures fall below
20 degrees Fahrenheit.90 EPA has veri-
fied PuriNOx for both on and nonroad
use and has confirmed a 16.8–23.3%
reduction in PM and a 17–20.2% reduc-
tion in NOx for nonroad applications.91

CARB has verified PuriNOx for
onroad engines model years 1988-2003
at 50% PM (Level 2) reduction and
15% NOx reduction.92 In addition,
CARB has verified PuriNOx and AZ
Purimuffler or AZ Purifier System for
1996 through 2002 diesel engines used
in off-road applications specifically at
the ports, railway yards and other
intermodal/freight handling operation
applications only. The PuriNOx and
AZ Purimuffler or AZ Purifier System
uses a diesel oxidation catalyst and an
emulsified diesel fuel to achieve a 50%
reduction in PM emissions, qualifying
it for a Level 2 CARB verification. The
system also achieves a 20% reduction in
NOx emissions.93

Using retrofit technology in con-
junction with emulsified fuels signifi-
cantly reduces both PM and NOx. For
example, use of an emulsified fuel with
a DPF produces PM emissions reduc-
tions of 95%, HC reductions of 85%,
CO reductions of 75% and NOx reduc-
tions of 25%. Use of emulsified diesel
fuel in conjunction with a DOC pro-

duces PM emissions reductions of 65%,
HC reductions of 60%, CO reductions
of 70% and NOx reductions of 25%.94

Thus, Environmental Defense recom-
mends that if emulsified fuel is used, it
be used in conjunction with a retrofit
device whenever possible to maximize
emissions reductions.

While many applications have
been successful, some have raised
concerns regarding fuel separation
in equipment that is not being used
regularly, loss of power, slower hydraulic
movement, injector pump failure in
newer engines and acceleration.95 When
considering the emissions reduction
rates of emulsified fuel, possible loss
of engine power and fuel efficiency
should be taken into consideration.
Fuel efficiency depends highly on the
duty cycle, and Lubrizol reports that
a typical loss is between 5 and 10%.96

Since water does not contribute energy,
emulsified diesel fuel can decrease
engine power by approximately
10–13%97 depending on how much
water has been added.98 Engine power
is also highly dependent on the duty
cycle and current engine sizing of the
vehicle. PuriNOx has successfully been
used in a variety of both low and high
horsepower offroad engines, from small
little John Deere Gators (all terrain
vehicles) to tractors, loaders, scalars,
dozers, haul trucks, cranes, marine
vessels, etc.99

Availability and cost of emulsified fuel
should be addressed with the local fuel
distributor. If a centralized fuel storage
tank is available on site, the emulsified
fuel can be blended on site, which may
be less expensive than when it has to be
trucked in. According to Lubrizol, for
example, PuriNOx prices vary by dis-
tributor, but a good approximation of
cost nationwide is $0.25 per gallon over
diesel fuel.100 However, depending on
where PuriNOx is sold and depending
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on the price of regular diesel fuel, it can
also be the same price or less expensive
than regular diesel fuel.101

Fuel-borne catalyst
A fuel-borne catalyst (FBC) is a liquid
fuel additive that conditions diesel
fuel, improving combustion and reduc-
ing emissions. An FBC can either be
added to bulk fuel or directly to the
construction vehicle’s fuel tank. An
FBC typically contains small amounts
of precious metals such as platinum,
cerium, or iron compounds. Use of an
FBC product can also improve fuel
economy by up to 10% and increase
horsepower by up to 5%.102

EPA has verified only one FBC,
called Platinum Plus®, so far.103 EPA
verified reduction rates for the FBC
used in conjunction with a DOC are
25-50% for PM, 16-50% for CO and
0–5% for NOx. According to Platinum
Plus’ manufacturer, only about 2% of
the platinum gets into the environment
because the platinum bonds with the
hot surfaces of the engine.104 Platinum
in the environment has a limited poten-
tial to produce allergy-like symptoms
for sensitive populations, such as: con-
junctivitis, coughing, wheezing or asthma
attacks.105 However, a recent study by
the United Kingdom’s Committee on
Toxicity of Chemicals in Food, Con-
sumer Products, and the Environment
reported: “platinum emissions from
the platinum based fuel catalyst were
unlikely to be in an allergenic form.”106

To address the amount of platinum
released into the environment and to
achieve the maximum possible emis-
sions reductions, Environmental
Defense recommends that an FBC
be used in conjunction with retrofit
equipment, such as a DPF or the
catalyzed wire mesh filter mentioned
in the technology section.107

Alternative fuels
To reduce emissions of hazardous
pollutants, construction fleet operators
can use an alternative fuel. The use of
alternative fuels provides not only
environmental benefits, but also can
reduce dependency on foreign petroleum
and improve energy security through
supply diversification. As with all vehi-
cles and equipment, to achieve the max-
imum possible environmental benefits,
alternatively fueled vehicles must be
properly maintained.

This section of the handbook explores
the specific advantages of biodiesel,
compressed natural gas, liquefied natural
gas and propane fuels. It is important
to note that alternative fuels might be
right for some fleets but not for others,
especially because, at this time, alterna-
tive fuels do not have the same easily
accessible infrastructure that diesel fuel
does. Information on the availability of
these, and other, alternative fuels is avail-
able from the Department of Energy’s
Alternative Fuels Data Center, which
can be accessed online at: http://
afdcmap.nrel.gov/locator/LocatePane
.asp.

Additionally, federal and state tax in-
centives may be available to help defray
increased purchasing costs for alterna-
tive fuel vehicles. More information on
tax and other financial incentives for
alternative fuel use is available from the
Department of Energy’s Alternative
Fuels Data Center at: http://www.eere
.energy.gov/cleancities/afdc/laws/incen
_laws.html.

BIODIESEL
Biodiesel is a renewable, biodegradable,
low-sulfur fuel that is produced from
many types of feedstocks including
vegetable oils (soybeans, rapeseeds,
canola oil) or animal fat. Biodiesel is
high in oxygen content (oxygenates)
which leads to lower PM emissions.
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Typically, biodiesel is blended with
conventional diesel in a 20% biodiesel
to 80% conventional diesel solution
(B20). At B20, most of the potential
PM benefits have been achieved while
minimizing potential NOx emissions
increases. Biodiesel can also be blended
with ULSD fuel, and in fact, makes up
for ULSD’s low lubricity. For example,
using a 1% biodiesel and 99% ULSD
blend increases lubricity 65% over pure
ULSD, which is essentially equivalent
to regular diesel fuel.108

EPA has statistically determined that
PM, HC and CO emissions decrease
and NOx emissions increase slightly
with B20 mixtures, when compared
with conventional diesel. B20 increases
NOx by about 2%, decreases PM by
approximately 10%, decreases HC by
around 21% and decreases CO by
approximately 11%.109 Thus, biodiesel
helps decrease emissions of some air
pollutants, but it slightly increases NOx

emissions.110 Due to the slight NOx in-
crease, biodiesel may only be appropriate
for use in areas that are attaining the
public health based standards for ozone—
and even then, only in combination with
other NOx reduction strategies. B20
may also be appropriate for areas that
have achieved their air quality standards
but must work actively to maintain that
status (maintenance areas).111

Biodiesel may also be used alone
(B100) rather than blended with con-
ventional or ULSD fuel. EPA has veri-
fied Biodiesel blends ranging from B1
to B100 for use in voluntary retrofit
initiatives.112 According to EPA, B100
is 5–11% less fuel efficient than con-
ventional diesel.113 Specifically, B100
reduces emissions of hydrocarbons by an
average of 67%, carbon monoxide by an
average of 48%, and particulate matter
by an average of 47%.114 On average,
B100 emits about 10% more NOx than
conventional diesel fuels do.115

COMPRESSED NATURAL GAS AND
LIQUEFIED NATURAL GAS
Compressed natural gas (CNG) is a
colorless, tasteless, and non-toxic fuel

that is mostly derived
from methane. Although
naturally odorless, an
odorant is frequently

added to CNG supplies to warn of its
presence, a precaution made necessary
by its flammability.116 CNG is extracted
from extensive underground reserves in
gas wells or in conjunction with crude
oil production and is commonly used to
power water heaters, stoves, and laundry
machines. However, CNG’s utility is not
limited to the household—it can also be
an excellent and clean alternative fuel
for mobile sources and has been used in
the heavy-duty onroad sector.117

The U.S. Department of Energy
describes CNG as “clean burning”
producing significantly fewer harmful
emissions than reformulated gasoline or
diesel when used in natural gas vehicles.
According to the U.S. Department of
Energy, commercially available medium-
and heavy-duty natural gas engines have
demonstrated over 90% reductions of
CO and PM and more than 50% reduc-
tion in NOx relative to commercial diesel
engines.118 To use CNG, one must pur-
chase a vehicle designed specifically for
CNG use. At this time, CNG is not
commercially available for nonroad use,
although several hand-built demonstra-
tion units exist.

Liquefied natural gas (LNG) is natural
gas that has been cooled to temperatures
of 260 degrees below zero, but it is
typically kept at high pressure so that it
does not have to be so cold. The fuel’s
freezing temperatures increase the need
for safety training by those operating
LNG fueled vehicles. Skin contact with
the fuel must be avoided, and machines
that use LNG can vent a flammable gas
mixture when not in use and parked in-
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doors. Additionally, LNG must be used
in a context where the LNG facility or
terminal meets all applicable state or local
government safety and siting rules. Simi-
lar to compressed natural gas, LNG has
been used in the heavy-duty onroad
sector,119 but is not commercially avail-
able for the nonroad sector at this time.

PROPANE
Propane, known also as Liquefied
Petroleum Gas, is a colorless and non-
toxic fuel produced as a byproduct of
natural gas processing or crude oil refin-
ing. Application of moderate pressure
can convert the gas into a liquid, in-
creasing the ease with which it is stored
and transported. Although propane
is less fuel efficient than gasoline, its
higher octane rating means that engines
run more smoothly and efficiently.

Propane also produces less pollution
than gasoline, and it can lower carbon
dioxide, carbon monoxide and non-
methane hydrocarbon emissions.120

Additionally, propane is readily avail-
able—fueling stations are found in all
50 states. This fuel is widely used in the
onroad sector, and has been successfully
used by non-road vehicles such as fork-
lifts or loaders.121

According to the U.S. Department
of Energy, propane vehicles can produce
fewer ozone-forming emissions than
vehicles powered by reformulated gaso-
line. In addition, tests on light-duty, bi-
fuel vehicles have demonstrated a 98%
reduction in the emissions of toxics,
including benzene, 1,3 butadiene,
formaldehyde, and acetaldehyde, when
the vehicles were running on propane
rather than gasoline.122
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One of the most effective ways to
reduce diesel pollution from existing
equipment is to combine the cleaner
fuels, discussed previously, with retrofit
technology. In this handbook, the term
retrofit is defined as incorporating any
device into diesel equipment to reduce
pollution. The term retrofit technology
is used interchangeably with emissions
control technology, pollution control tech-
nology and/or after-treatment technology.

There are a variety of demonstrated
retrofit technologies available to signifi-
cantly reduce PM, HC, CO, NOx, toxics
and odor emissions from existing heavy-
duty diesel vehicles. Many technologies
to reduce diesel PM are commercially
available today and have been used for
more than 25 years on nonroad diesel
engines in construction equipment.123

A number of NOx control technologies
that can significantly reduce pollution
are still in development, although some
are currently available.124 Additionally,
companies are making substantial invest-
ments to develop and commercialize
diesel exhaust emissions control tech-
nologies. In fact, just 12 of the over 40
member companies that make up the
Manufacturers of Emission Controls
Association (MECA) have invested more
than $1.8 billion in R&D and capital
expenditures to help reduce pollution from
the onroad and offroad diesel sectors.125

Thus, available retrofit technologies
and applications are expanding rapidly
and the industry is working aggressively
to pursue solutions to address heavy-duty
diesel emissions control.126 Hundreds of
scientists and engineers across the country
are contributing to key developments to
speed the evolution of diesel emissions
control technology127 and EPA has already
formed partnerships with state, local and
industry stakeholders in numerous states
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and the District of Columbia to reduce
pollution from existing diesel engines.128

This part of the handbook introduces
some of the many different options
available for retrofitting.129 It also pro-
vides information on the verification
status of each technology:

• Verified means that the technology has
been approved for use in either the
onroad or the nonroad sector by the
Environmental Protection Agency or
the California Air Resources Board;

• In development means that the tech-
nology has not yet been verified, but
may currently be in use in the onroad
or nonroad sector, undergoing field
testing, or in development.

Retrofit technologies can be geared
towards PM or NOx reduction, though
many also reduce CO and HC emissions
as well. Most advanced pollution control
technologies require diesel fuels with very
low levels of sulfur (15 parts per million
of sulfur or less) to work properly and
many can be combined for even deeper
pollution cuts. Please talk to your fleet
managers and Original Equipment Man-
ufacturers (OEM) to determine the best
options to meet your air quality goals.

Particulate matter reduction
DIESEL PARTICULATE FILTERS
(VERIFIED)130

A diesel particulate filter (DPF) is an
emissions control technology that traps

diesel particulate
matter from
engine exhaust
until the trap
becomes loaded
to the point that

a regeneration cycle is implemented to

DPF in-use
reduction numbers
NOx 0%
PM Up to 90%
HC Up to 90%
CO Up to 90%
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burn off the trapped particulate mat-
ter.131 DPFs are normally built with
a porous ceramic and metal mesh or
silicon carbide filter housed in a metal
container similar to a muffler. There
are two main categories of DPFs: active
and passive. The difference between
the two is in the methods used to
regenerate the filters. Passive systems
rely on a catalyst to lower the tempera-
ture at which the collected soot will
burn and, therefore, rely solely on the
duty-cycle of the vehicle and resulting
exhaust gas temperatures to ensure
that regeneration occurs as frequently
as required. Active systems use supple-
mental heat to supply the necessary
energy to burn the collected particulate
matter. The heat is provided by either
onboard or offboard burners or electrical
heaters. The type of DPF suitable for a
specific application depends, in addition
to other factors, upon the exhaust gas
temperature, the daily duty cycle of
the subject construction equipment
and the availability of ULSD. Passive
DPFs require the use of ULSD fuel
to facilitate regeneration and prevent

catalyst poisoning that would render
them inoperable.132 Active DPFs do
not require ULSD fuel.

Active filter systems can be used on a
broader range of vehicles because regen-
eration is accomplished by supplemental
means that do not rely on the operation
of the vehicle and the resulting duty-
cycle. However, an active system can
cost more than a passive system.

Although DPFs work by forcing the
exhaust through porous walls, PM is
collected without obstructing the flow
of exhaust gases or damaging the engine
or vehicle. Diesel particulate filters can
reduce PM2.5, PM10, HC, and CO emis-
sions by up to 90% and significantly
reduce emissions of other toxics, includ-
ing aldehydes.133 However, DPFs do not
remove NOx.

Prior to installing DPFs, engines
must be data-logged to ensure timely
and consistent regeneration and tested
to determine whether the required
exhaust gas temperature is achievable
for the necessary amount of time during
the daily duty cycle. In addition, a back-
pressure monitor must also be installed
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particulate filter.
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to allow real-time monitoring of DPF
performance and to ensure consistent
in-use regeneration. If there is insuf-
ficient regeneration, the DPF will
become plugged with soot, increasing
exhaust gas backpressure levels beyond
engine manufacturer specifications.

Particulate filters can be installed on
new or existing equipment, sometimes
as muffler replacements, to trap particu-
late matter in the exhaust.134 Because
DPFs tend to be larger and heavier than
a diesel oxidation catalyst or a regular
muffler, DPFs require some engineering
to be properly installed on construction
equipment. Installation of a DPF is more

complex, time consuming and costly than
the installation of a DOC. However,
the installation of a DPF is worthwhile,
because DPFs reduce PM, HC, and CO
by up to 90%, whereas DOCs only
reduce PM by approximately 20–30%,
and HC and CO by approximately
50–70%. According to retrofit manu-
facturers, installation of a DPF takes
about 5–7 hours and a DOC can be
installed by the equipment operator in
about 1–2 hours.

Depending on the application and
size of the equipment, most DPF appli-
cations cost between $7,000 and $12,000
excluding installation.135 Because DPFs
are currently more effective at reducing
particulate matter than other technolo-
gies, Environmental Defense strongly
encourages the use of DPFs whenever
possible.

Although DPFs are not as common
as DOCs, an increasing number of DPFs
are already being used at a number of con-
struction sites. Worldwide, DPFs have
been installed on over 70,000 heavy-duty
vehicles, primarily trucks and buses.136

Over 20,000 DPFs have been installed
on nonroad engines worldwide.137

PASSIVE DIESEL PARTICULATE
FILTER (VERIFIED)138

There are two different types of passive
DPFs: catalyzed and regular. A catalyzed
DPF will remove the soluble organic

TABLE 4
Examples of nonroad DPF installations

Type of equipment Type of DPF Location

Generator (600 kw) Active DPF (by Rypos) World Trade Center 7, NYC
Wheel Loader (CAT966) Passive DPF World Trade Center 7, NYC

(by Johnson Matthey)
Wheel Loader (CAT 966GII) Passive DPF American Asphalt, CA

(by Johnson Matthey)
Dump Trucks (Cummins, Passive DPF LA and surrounding areas, 
CAT and ITEC engines) (by Johnson Matthey) Seattle, Riverside County,

San Diego

Trapped
soot

Cell plugs

Exhaust
(soot, HC)
enter Exhaust

(CO2, H2O)
out

FIGURE 8
Schematic of a diesel
particulate filter

MECA, "Minimizing NO2 Emissions from Catalyst-
Based Diesel Particulate Filters." IDRAC Meeting,
February 6, 2002. Online resource, available at:
http://www.arb.ca.gov/diesel/presentations/020602/me
cano2resolution.pdf Last accessed 03/03/05
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fraction (SOF) portion of the PM
emissions in addition to regenerating
the elemental carbon (soot) fraction of
the PM.139 In addition, the exhaust gas
temperature required to ensure proper
regeneration is slightly lower for the
catalyzed passive DPF than for the reg-
ular passive DPF. The catalyzed DPF
requires a temperature of approximately
210°C, depending on the catalyst used.
The catalyst can also be added to the fuel
as a fuel-borne catalyst. CARB staff has
evaluated the catalyzed DPF as the most
effective control technology because it
can reduce PM emissions by over 85%.140

A regular DPF typically requires
a greater than 260–320°C operating
temperature for a significant portion
of the duty cycle and has found limited
application because of this.141 If the
necessary exhaust gas temperature can-
not be achieved for the required portion
of the daily duty cycle, an active DPF
(see below) should be considered.

ACTIVE DIESEL PARTICULATE
FILTER (VERIFIED)142

Active filters are used when the engine
exhaust temperature is too low for a
passive DPF and for older and dirtier
engines. Because these systems do not
rely on exhaust gas temperatures for
regeneration, but rather on heat addi-
tion to the exhaust gas stream by use
of burners or other means, an active
DPF can successfully operate at low
exhaust gas temperature. To increase
the exhaust temperature for efficient
regeneration, some commercial filter
systems have incorporated burners,
electrical heaters or fuel injection into
the exhaust stream. These burners or
electric heaters use about 1% of the
total fuel consumption.143

Although emissions reductions are
maximized with the use of ULSD, an
active DPF typically does not require the
use of ULSD fuel.144 Like passive DPFs,

an active DPF can be used alone or in
conjunction with a DOC to reduce gas-
eous hydrocarbons and carbon monoxide.
The California Air Resources Board has
verified Lubrizol’s actively regenerated
DPF, the CombifilterTM, for off-road
applications in 1996–2004 diesel engines.
The Combifilter system is verified for an
85% reduction in PM emissions.145

FLOW-THROUGH FILTERS
(VERIFIED)146

There are three types of flow-through
filters: 1) the catalyzed wire mesh filter;

2) the pertubated
path metal foil
filter; and 3) the
catalytic particu-
late oxidizer.
Flow-through
filters can be

comprised of wire mesh or pertubated
path metal foils. Like other filter
materials they can be used with active
systems or be catalyzed and perform as
a passive system.

First, the catalyzed wire mesh filter
(CWMF) is a new technology that has
been EPA-verified for onroad use in
conjunction with a fuel-borne catalyst.147

A CWMF requires an exhaust gas
temperature of 225°C for at least 25%
of the daily duty cycle, which is lower
than a DPF typically requires.148 Thus,
if a certain application does not allow
for a DPF due to low exhaust gas
temperatures, a CWMF might work.
A CWMF weighs about the same as a
DPF. EPA has verified the following
emissions reduction rates for Clean
Diesel Technologies, Inc.’s CWMF
when used with a fuel borne catalyst:
0–9% for NOx, 55-76% for PM,
75–89% for HC and 50–66% for CO.149

Generally, CWMFs should be visually
inspected once per year, and in the event
that the back pressure monitor signals
an unreversed back pressure buildup,

CWMF EPA verified
reduction numbers
(when used with
FBC)
NOx 0–9%
PM 55–76%
HC 75–89%
CO 50–66%
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the CWMF should be returned to an
authorized dealer for thermal cleaning.150

However, several CWMF units that have
been in operation for over a year have
been essentially maintenance free.151 Cur-
rently, with limited quantities in pro-
duction, the price range for a CWMF is
$5,500 to $7,000.152 As with all emerg-
ing technologies, prices could decline as
demand for the technology grows.

Second, the pertubated path metal
foil flow-through filter is an emerging
technology of similar performance. It
can also be catalyzed both for emissions
control performance and regeneration
characteristics.

Third, a Catalytic Particulate Oxidizer
(CPO)153 is a new technology developed
for heavy and medium duty onroad and
offroad diesel engines. The CPO has
recently begun the CARB verification
process but, as of February 16, 2005, has
not been EPA or CARB verified.154 The
CPO has been certified155 in Europe and
is currently undergoing another verifica-
tion process in Switzerland.156 The tech-
nology does not trap or filter particulates
but oxidizes them continuously. Oxi-
dization is the process of adding oxygen
to break down pollutants.157 The chem-
ical reaction between catalyst material
and exhaust gases, according to the
manufacturer’s data, results in over 90%
reduction of HCs, CO and PM. The
CPO requires a minimum exhaust
temperature of 190°C. According to the
manufacturer’s specifications, the CPO
does not store ash, eliminating the need
to open and clean the filter regularly.
The CPO typically creates less back-
pressure than a DPF. CPOs costs range
between $6,000–$8,000, depending on
the size of the equipment.158

DIESEL OXIDATION CATALYSTS
(VERIFIED)159

A diesel oxidation catalyst (DOC) is
a type of catalyst (catalytic converter),

which chemically
converts HC,
CO, soluble
organic fraction
(SOF) and poly-
cyclic aromatic

hydrocarbons (PAH) to water vapor and
carbon dioxide. A DOC is a flow-through
metal or ceramic substrate coated with
a precious metal catalyst (e.g. platinum).
The outside of the DOC is metal and
looks similar to an exhaust muffler.
DOCs are a “bolt on” application and
they can be easily installed, typically as a
direct muffler replacement. DOCs do
not require engine modifications and
generally are maintenance free. Although
ULSD fuel is not required, PM emis-
sions reductions are increased with the
use of low sulfur or ultra-low sulfur
diesel fuel. DOCs can be installed on
old and new pieces of equipment; for
example, some new Caterpillar equip-
ment already comes with a DOC.

A DOC is a proven and efficient
technology that destroys large fractions
of toxic emissions. Typically, DOCs
reduce approximately 50–90% HC and
70-90% CO.160 As to PM reduction,
DOCs are effective for reducing the
SOF component of the particulate
matter.161 The SOF portion of PM
is composed of organic material from
engine fuel and lube oil that forms on
the surface of elemental carbon (black
soot).162 The SOF part of the particulate
matter is often referred to as wet PM.163

As a result, depending on the SOF
concentrations in the particulate matter
of diesel exhaust, DOCs reduce approx-
imately 20–30% of PM.164 SOF con-
centrations tend to decrease with newer
engines.165 If the reduction of black soot
(solid fraction) is the goal, a DPF or a
CWMF are more effective technologies
than a DOC.

DOCs also cut down on aldehyde,
smoke and odor.166 However, DOCs do

DOC in-use
reduction numbers
NOx 0%
PM 20–30%
HC 50–90%
CO 70–90%
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not remove NOx. To increase emissions
reductions, DOCs can be combined with
other after-treatment technologies, in-
cluding particulate filters. DOCs have
already enjoyed widespread use in the
onroad and nonroad sector. In fact, over
250,000 DOCs have been installed in
new and retrofitted nonroad engines
worldwide.167 The cost of an oxidation
catalyst is about 1–2% of the cost of new
construction equipment. For example, the
average cost for a DOC at the Boston
Big Dig was about $2,500 per piece of
construction equipment.168 (See also the

section on “Successes and Regional Pro-
grams.”) Costs vary depending on the size
of the equipment. Retrofit manufacturers
will be able to give accurate cost estimates
for each piece of equipment.

Overall, if a high number of construc-
tion vehicles should be retrofitted but
funds are limited, DOCs might be an
attractive option. DOCs might also be an
attractive option if ULSD fuel is not avail-
able in the area. If ULSD fuel is not avail-
able, Environmental Defense encourages
the use of low sulfur diesel (500 ppm)
instead of typical nonroad diesel.
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CRANKCASE EMISSIONS
FILTRATION SYSTEMS WITH DOC
(VERIFIED)
Crankcase emissions, on average, make
up between 10–25% of total engine

emissions over
a prescribed test
cycle but be-
come very high
(50–80%) on a
relative basis
when idling.169

Targeting these emissions with pollu-
tion control technology can reduce over-
all engine exhaust pollution.

One example of a crankcase emis-
sions filtration system is the Donaldson
SpiracleTM crankcase filter. According
to Donaldson, the filter eliminates
100% of all crankcase emissions and
also eliminates under-hood fumes,
reduces oil consumption by about
2–6 gallons/year and provides for a
cleaner engine compartment. Donaldson
reports that the Spiracle crankcase filter
can be used alone, without other pollu-
tion control technologies, but EPA
and CARB verification only apply the
Spiracle when used with a DOC.

When combined with tailpipe pollu-
tion reduction technology, such as a

Crankcase filter
with DOC in-use
reduction numbers
NOx 0%
PM 25–33%
HC 12–34%
CO 42–52%

DOC or a DPF, crankcase emissions
filtration systems can achieve even
greater emissions reductions. The
Donaldson Spiracle crankcase filter is
the only crankcase emissions reduction
system that has been verified for use,
when used with a DOC, by both EPA
and CARB. The overall system reduc-
tions are based on the tailpipe reduc-
tions. Donaldson has approval for two
different catalysts, depending upon the
fuel sulfur level.170 The use of a DOC
with a Spiracle filter has been verified
to reduce PM emissions by 25–33%,
HC emissions by 12–34%, and CO
emissions by 42–52%.171 According to
Donaldson, a DPF could be combined
with the Spiracle filter in lieu of a DOC
for a total engine emissions reduction
of 89%. Neither EPA nor CARB have
verified use of the Spiracle crankcase
filter with a DPF.

The Spiracle system has a broad
range of applications such as medium-
duty and heavy-duty trucks, buses, off-
road equipment and industrial generator
sets.172 For the retrofit market, the
Spiracle system is available in two dif-
ferent sizes. For medium-duty applica-
tions, the end-user price for the system
is approximately $325. For heavy-duty

Latched
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clamp

Oil
return

line

Crankcase
emissions
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After-
cooler Turbo
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filter
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FIGURE 10
Schematic of a crankcase emissions filtration system

Source: http://www.donaldson.com/en/engine/datalibrary/002509.pdf
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applications, the end-user price is approx-
imately $435.173

Nitrogen oxides reduction
In general, the retrofits discussed above
do not reduce NOx, a key precursor to
ozone/smog. Thus, to achieve NOx

emissions reductions, additional strate-
gies must be used. There are a number
of ways to reduce NOx pollution, but
not all are retrofit devices. NOx pollu-
tion control technology includes:
Selective Catalytic Reduction (SCR),
NOx adsorbers, lean NOx catalysts,
exhaust gas recirculation and fuel emulsi-
fiers. The California Air Resources
Board has determined that NOx

removal is cost effective at a cost of up
to $13,600 per ton of NOx reduced.174

The Texas Emissions Reduction Pro-
gram follows a similar standard of
$13,000 per ton of NOx reduced.175

SELECTIVE CATALYTIC
REDUCTION (IN DEVELOPMENT)176

SCR systems add a reductant177 (usually
ammonia or urea) to diesel exhaust to

convert NOx to
N2. The exhaust
and reductant are
processed by a
catalyst to reduce
PM, HC and
NOx. Initial

results from SCRs being used in com-
bination with other technologies, such
as a DOC, show the following possible
reduction rates: 60%–80% NOx, 25%
PM, 50–70% HC and CO.178 SCR
systems must maintain a careful balance
of proper urea injection and exhaust
temperature. Typically, a mobile SCR
needs to reach an exhaust gas tempera-
ture of 200–250°C to work. As soon as
the required exhaust gas temperature is
reached, NOx is being reduced. Thus,
unlike a DPF, no minimal daily duty

SCR combined
with DOC in-use
reduction numbers
NOx 60–80%
PM 25%
HC 50–90%
CO 70–90%

cycle is necessary for the SCR to func-
tion properly. However, if too much urea
is injected, ammonia slip (ammonia
being emitted through exhaust pipe)
may occur. Also, low exhaust tempera-
tures can actually increase NOx forma-
tion.179 To avoid ammonia slip, proper
control of the correct amount of urea
injection is needed. For that reason,
some mobile SCRs have a NOx sensor
before and a NOx sensor after the urea
injector to remotely record data.180

While aided by the use of ULSD fuel,
SCRs can be used with low sulfur fuel
(500 ppm).181 SCR’s high NOx reduction
potential makes them an attractive option
for NOx emissions reduction. SCRs can
be combined with a DOC or a DPF.
SCRs can be used in stationary (i.e.
generator set, compressors and pumps)
as well as mobile applications. Marine
vessels, ferries and trains have success-
fully installed SCRs.182 Mobile SCRs are
currently being used in a number of con-
struction pilot programs.183 As of Febru-
ary 11, 2005, the only SCR system that
EPA/CARB have verified is Extengine’s
ADEC system. Another verification of
a mobile SCR system for onroad engines
is expected by the end of 2005.184

Urea, the reductant that is typically
used in SCR systems, is a substance that
is contained in agricultural fertilizer. Thus,
urea is plentiful in the United States and
while supply should not cause a problem,
lack of infrastructure sometimes does. If
a fleet of several vehicles is being retro-
fitted with SCRs, a urea dispenser can
be set up at the construction site. Infra-
structure problems sometimes occur if
only one or two vehicles are being retro-
fitted because of the small quantities
of urea needed. Urea distribution costs
range between $0.70 and $35 per gal-
lon.185 The amount of urea needed per
engine is a function of engine-out NOx

levels, which differ depending on the
year the engine was built, and vehicle
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size.186 For every gallon of diesel fuel,
about 5–10 ounces of urea are needed.187

The cost range for SCR systems
varies greatly depending on the engine
horsepower and the application. Mobile
SCR systems in the 200–750 hp range
cost between $12,500 and $15,000 for
small quantities of SCR units.188 These
mobile SCR units are similar to an
automotive type of system. Large sta-
tionary power generating SCR systems
in the 750–2000 hp range can cost up
to $80,000.189

NOX ADSORBERS
(IN DEVELOPMENT)
A NOx adsorber, also sometimes referred
to as a NOx trap, works in two stages to
remove NOx from diesel exhaust. First,
it uses a catalyst to adsorb NOx emis-
sions during lean operation.190 Adsorb
means to accumulate liquids or gases
on a surface and “lean operation” occurs
when the air-to-fuel ratio is high (per-
haps 50 parts air to one part fuel), for
example when a vehicle is going down-
hill or has a light load. Then, after the
adsorber has been fully saturated with
NOx, the system is regenerated (cleans
itself ) when the engine runs rich.191 An
engine runs “rich” when the air-to-fuel
ratio is low (perhaps 29 parts air to one
part fuel), for example when a vehicle is
going uphill or has a heavy load. Also
the exhaust gas temperature is very hot
when an engine runs rich, which helps
burn off the NOx.

Unlike the other pollution controls
discussed in this section, NOx adsorbers
are not retrofittable, i.e. they are not
muffler replacements like diesel oxida-
tion catalysts or diesel particulate filters
and they can not be “added-on” like
SCR. Instead they must be incorporated
into the engine/vehicle design by the
original equipment manufacturer. Al-
though adsorbers have a high potential
for NOx emissions reductions, when

sulfur-rich fuel is used the NOx adsorp-
tion process is rapidly deactivated and
rendered ineffective.192 According to
MECA, “To make this technology a
commercial reality, low sulfur fuel is a
requirement.”193 Near zero sulfur levels
(less than 15 ppm sulfur) enable the
application of catalyst and adsorption
technology to run without interference.194

According to MECA, NOx adsorber
systems (in a low sulfur fuel environ-
ment) have the potential to provide “a
high level of NOx reduction across a
wide range of operation conditions
(temperature and NOx concentration)—
conditions which are consistent with the
diversity in engine-out exhaust associ-
ated with both light- and heavy-duty
diesel applications.”195 In fact, one man-
ufacturer, Catalytica Energy Systems,
states: “while still in early-stage devel-
opment, our after-treatment approach
is designed to offer a continuous pro-
duction of a reactive reductant across
a broad operating range to enable up
to a 50% reduction in NOx.”196 The
operating temperature windows for
NOx adsorber technology ranges from
200 to 550°C.197 At the present time,
only prototypes of NOx adsorbtion
systems are available, so this technology
is not yet commercially available or ready
for CARB and/or EPA verification.

LEAN NOX CATALYSTS
(IN DEVELOPMENT)198

Lean NOx catalyst technology can achieve
a 10-40% reduction in NOx emissions.199

This technology
is more effective
when a supple-
mental hydrocar-

bon reductant is injected into the exhaust
stream.200 The hydrocarbons facilitate the
conversion of NOx to nitrogen and water
vapor in the catalyst.201 Lean NOx cata-
lysts are attractive because the technology
requires no core engine modifications or

Lean NOx catalyst
in-use reduction
numbers
NOx 10–40%
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additional infrastructure and can be
used to retrofit older machines.202

Like NOx adsorbtion technology,
lean NOx catalysts require low sulfur
fuel; however, this technology has a
higher tolerance for sulfur, requiring
fuel with a sulfur content of less than
250 ppm versus the less than 15 ppm
required for adsorbtion technology.203

Additionally, this technology imposes a
fuel efficiency penalty of 4–7%.204

Combinations of different
retrofit devices
Retrofit devices as well as fuel addi-
tives can be combined to maximize
emissions reductions. Some retrofit
devices combine, PM, HC, CO with
NOx reduction in one unit.205 Three
examples follow:

SCR SYSTEM COMBINED WITH PM
EMISSIONS CONTROL (VERIFIED)206

Extengine’s ADEC system combines
NOx and PM control technology in one

unit. The NOx is
reduced with an
SCR system, and
the PM control is
achieved with a

DOC.207 This technology has been
verified by CARB as achieving a 25%
reduction in particulate matter emis-
sions, and an 80% reduction in NOx

emissions.208 The City of Houston has
successfully retrofitted two excavators
with the ADEC system and has praised
the emissions benefits.209 The ADEC
system can also be incorporated with
other DPFs for even higher PM reduc-
tions, although each individual retrofit
application would require evaluation.210

With a DOC, and SCR with Ammonia
Slip Catalyst,211 the cost of the ADEC
System is $14,500 before installation.212

Johnson Matthey is developing a
technology that combines NOx and PM

ADEC (SCR/DOC
system) verified
reduction numbers
NOx 80%
PM 25%

control technol-
ogy in one unit,
the SCRTTM sys-
tem (not verified
as of February
2005) in which
NOx is reduced
with an SCR and

PM is reduced with a DPF. The SCRT
system virtually eliminates HC and CO
emissions and reduces PM and NOx by
75–90%.213 To date, approximately 100
SCRTs have been installed on heavy-duty
diesel engines for field testing.214 Johnson
Matthey estimates that the SCRT will
be commercially available by mid-2005.

LEAN NOX CATALYST WITH PM
EMISSIONS CONTROL (VERIFIED)215

Cleaire Advanced Emission Control’s
LongviewTM diesel emissions control

system is a
CARB and EPA
onroad verified
NOx reducing
technology.216

The Longview
system reduces

smoke, odors and NOx by 25%, PM by
85%, and HC and CO by 90%.217 The
Longview system integrates a NOx

reducing catalyst (Lean NOx Catalyst)
and a catalyzed DPF. The Longview is a
muffler replacement system. The use of
ULSD fuel and an exhaust gas tempera-
ture of 260°C for at least 25% of the
daily duty cycle are required.218

Longview systems have been success-
fully installed in onroad applications
including refuse, transit, school bus, voca-
tional work trucks, delivery trucks and
line haul trucks. They have also been
installed on nonroad mobile equipment
such as motor graders, bucket loaders,
agricultural tractors, agricultural water
pumps and generators, some dating back
to 1988.219 The Longview needs regular
maintenance; the maintenance interval

Cleaire’s Longview
Filter CARB verified
reduction numbers
NOx 25%
PM 85%
HC 90%
CO 90%

Johnson Matthey
(SCRT) field-testing
reduction numbers
(not verified as of
February 2005)
NOx 75–90%
PM 75–90%
HC Over 90%
CO Over 90%
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depends on the number of hours of oper-
ation. Cleaire has developed maintenance
procedures and equipment that are avail-
able through local Cleaire distributors.
Pre-installation data logging is typically
not required.220 The cost range221 is be-
tween $18,500-$20,500 (including in-
stallation and tax) for 6–11 liter engines
and about $21,000 (including installation
and tax) for 12–15 liter engines.222

Cleaire’s Lonestar system achieves
about a 25–30% NOx, a 50–70% PM,

and a 40–60%
HC and CO
emissions reduc-
tion.223 The
Lonestar is a
combination
of a Lean NOx

catalyst and
a high-performance DOC.224 The
Lonestar is currently undergoing
CARB’s verification process225 and
Cleaire is expecting verification by
the end of 2005.226 The Lonestar costs
about $12,500 (including tax and in-
stallation) for 6–12 liter engines and
about $15,000 (including tax and in-
stallation) for 12–15 liter engines.227

LOW PRESSURE EXHAUST
GAS RECIRCULATION (IN
DEVELOPMENT)228

Retrofitting exhaust gas recirculation
(EGR) on a diesel engine offers an
effective means of reducing NOx emis-
sions from the engine. Both low-pressure
and high-pressure EGR systems exist,
but low-pressure EGR is most suitable
for retrofit applications because it does
not require engine modifications.

Cleaire’s Lonestar
system in-use
reduction numbers
(not verified as of
February 2005)
NOx 25–30%
PM 50–70%
HC 40–60%
CO 40–60%

As the name implies, EGR involves
recirculating a portion of the engine’s
exhaust back to the charger inlet or intake
manifold, in the case of naturally aspirated
engines. In most systems, an intercooler
lowers the temperature of the recirculated
gases. The cooled recirculated gases, which
have a higher heat capacity than air and
contain less oxygen than air, lower com-
bustion temperature in the engine and
reduce NOx formation. Diesel particu-
late filters are an integral part of any
low-pressure EGR system, ensuring
that large amounts of particulate matter
are not recirculated to the engine.229

EGR systems are capable of achiev-
ing NOx reductions of more than 40%.
More than 1,500 EGR systems have
been installed worldwide. EGR retrofit
systems are now being installed in the
U.S. on solid waste collection vehicles,
buses and some city-owned vehicles.
The cost of retrofitting EGR with a
DPF on a typical bus or truck engine
is about $13,000–15,000.

Currently, there is one low-pressure
EGR system available commercially:
STT Emtec’s DNOx® system. SST
Emtec is currently pursuing CARB
onroad verification for this technology,
and intends to pursue nonroad verification
in the future.230 STT Emtec has stated
that though this technology has “not yet
been used with nonroad engines, it can
be,” and the technology is commercially
available for nonroad applications.231

Further details of the costs involved
in replacing, refueling, and retrofitting
diesel vehicles are available from EPA
and MECA at http://www.epa.gov/
otaq/retrofit/documents/meca1.pdf.
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Using cleaner diesel fuels or pollution
control technologies on diesel engines
powering construction equipment pro-
vides substantial public health benefits
and improvements in air quality, but
may also require investments in these
fuels or technologies. Fortunately, state
and local governments, fleet operators
and vehicle owners have a number of
options for financing cleaner diesel
programs. This section of the Cleaner
Diesel Handbook describes some pro-
grams on which state and local govern-
ments could model their own funding
programs, followed by a discussion of
funding available through federal sources.

State and local retrofit financing
program models
CARL MOYER MEMORIAL
AIR QUALITY STANDARDS
ATTAINMENT PROGRAM
Both the state government of California
and local air quality management districts
play a substantial role in funding Cali-
fornia’s Carl Moyer Memorial Air
Quality Standards Attainment Program
(described in detail in the Success Stories
section of this handbook). More informa-
tion on the Carl Moyer Program is avail-
able on the California Air Resources
Board web site, at: http://www.arb.ca
.gov/msprog/moyer/moyer.htm.

In 1998/1999, the years of the pro-
gram’s inception, the legislature and the
governor appropriated $25 million in
funding for engine projects. Local air
quality districts matched every two
dollars of state money with a dollar con-
tribution. In the third year of the pro-
gram, state funding rose to $45 million
for engine projects, and the district match
was reduced to an average of one dollar
per every $3.68 received. “In-kind” con-

CHAPTER 7
Funding

tributions, such as administrative costs,
comprised up to 15% of match funds.232

In 2002, California voters approved
Proposition 40, the Clean Water, Clean
Air, Safe Neighborhood Parks, and
Coastal Protection Act, which included
approximately $40 million for Carl
Moyer implementation.233 These funds
sustained the program through its fifth
and sixth years. Carl Moyer’s seventh
year funding, approved through the
2004/2005 budget, was approximately
$30.5 million.234 The 2004/2005 budget
also authorized an adjustment to Smog
Check fees, establishing a continuous
source of funding ($61 million/year) for
the program.235

Assembly Bill 923, approved by
the governor in September of 2004,
authorized two additional sources of
funding for the Carl Moyer program.
The first was an increase in funding
from tire fees, $25 million in 2005/2006
and $16 million in subsequent years. This
brought state funding of the program to
a total of approximately $86 million in
2005/2006 and $77 million thereafter.236

The second increased the allowed sur-
charge on district-levied motor vehicle
registration fees from $4 to $6.237 Reve-
nue from this program is expected to
provide up to $55 million in local fund-
ing for Carl Moyer implementation in
2004/2005 and ensuing years.238 Of
the allowed $6 charge, $2 is to be used
specifically for the Carl Moyer Program,
for the new purchase, retrofit, repower,
or add-on of equipment for previously
unregulated agricultural sources, for the
new purchase of schoolbuses pursuant
to the Lower-Emission School Bus Pro-
gam, or for accelerated vehicle retire-
ment or repair programs. The remaining
$4 will continue to be used to “imple-
ment reductions in emissions from
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vehicular pollution sources.”239 The dis-
trict collecting the surcharge may use
only 5% of the surcharge for administra-
tion of the program. Emissions reductions
achieved through this program may not
be used to offset emissions reductions
obligations, nor are they tradable (i.e.
available for sale/purchase) in a market-
able pollution permit system. Rather,
credits resulting from this funding must
be “retired.”240

NORTH CAROLINA’S MOBILE
SOURCE EMISSIONS REDUCTION
GRANT PROGRAM
The North Carolina Department of
Natural Resources, through its Division
of Air Quality, sponsors the Mobile
Source Emissions Reduction Grant pro-
gram in order to provide economic in-
centives for actual emissions reductions
from on and off-road mobile sources.
More information on the Mobile Source
Emissions Reduction Grant Program is
available on the NC Department of
Natural Resources web site, at http://
daq.state.nc.us/motor/ms_grants/

Funded by a 1/64-cent per gallon tax
on gasoline sold in North Carolina, the
program has awarded 78 grants totaling
$5.74 million statewide since 1995. In
2004, $350,000 was awarded to area
school districts to install diesel oxidation
catalysts on school buses.241

THE TEXAS EMISSIONS
REDUCTION PLAN (TERP)
The Texas Emissions Reduction Plan
(TERP) combines incentive programs,
research, and technology development
aimed at improving air quality in Texas.
The centerpiece of the program provides
grants to eligible projects in nonattain-
ment areas and other, TERP-designated,
counties to offset the incremental cost
associated with the activities to reduce
emissions of NOx from high-emitting

mobile diesel sources.242 More informa-
tion on the TERP program is available in
the Success Stories section of this hand-
book, and on the Texas Natural Resources
Conservation Commission’s web site,
at: http://www.tnrcc.state.tx.us/oprd/
sips/terp.html.

The Texas Commission on Environ-
mental Quality (TCEQ) administers
the TERP program. The Legislature
established the TERP in 2001 through
Senate Bill 5, and amended it through
House Bill 1365 in 2003.243 Total 2004
revenue was $141.7 million, $127.5 mil-
lion of which was used for grant pro-
grams. The program was extended
through 2010 by the Texas Legislature
in the 79th regular session.244

For more specific information on
funding sources, please refer to the
“Texas Emissions Reductions Plan:
Biennial Report to the Legislature”:
http://www.tceq.state.tx.us/assets/public/
comm_exec/pubs/sfr/079_04.pdf

In addition, your State or local com-
munity may have funding available. Fleet
owners should contact their local and
state air quality and transportation agen-
cies to learn more about available funding.

Federal grant funding
Construction companies, fleet operators
or individuals operating construction
equipment in states or local communi-
ties without funding programs such as
those described above may find federal
grant programs an option for assisting
with the cost of retrofitting vehicles or
purchasing clean fuels. EPA and the
Diesel Technology Forum have com-
piled lists of funding sources that may
be available in your area. Please visit,
http://www.epa.gov/otaq/retrofit/
retrofunding.htm and http://www
.dieselforum.org/factsheet/programs
.html for further details.
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Both EPA and CARB operate onroad
and nonroad retrofit technology verifi-
cation programs. These verification
programs test retrofit devices in order
to assign PM and/or NOx emissions
reduction values to specific devices.
Recently, EPA or CARB have verified
new retrofit technologies for the non-
road sector.245

There is now a Memorandum of
Agreement (MOA) between the Envi-
ronmental Protection Agency and the
California Air Resources Board for
coordination and reciprocity in diesel
retrofit device verification. This MOA
is intended to expedite the verification
and introduction of innovative emis-
sions reduction technologies. Addition-
ally, this MOA should reduce the effort
needed for retrofit technology manu-
facturers to complete verification. In the
near future, EPA and ARB will provide
guidance on how this agreement will be
implemented. Please see http://www.epa
.gov/otaq/retrofit/documents/epa-arb
_moa.pdf for additional detail.

The objective of the EPA Voluntary
Diesel Retrofit Program Verification
Process is to introduce verified tech-
nologies to the market in a cost-effective
manner, while providing customers with
confidence that verified technologies
will provide emissions reductions as
advertised.246 This verification process
will evaluate the emissions reduction

CHAPTER 8
Onroad and nonroad EPA/CARB verification

performance of retrofit technologies,
including their durability, and identify
engine operating criteria and conditions
that must exist for these technologies to
achieve those reductions.247 According
to the CARB web site:

...the ARB has several programs relating
to sale, use, or modification of emission
control systems. The programs are specific
to the type of device as well as the market
for which it was designed. The CARB
Verification Procedure provides a way
to thoroughly evaluate the PM emission
reduction capabilities and durability of a
variety of diesel emission control strate-
gies as part of a retrofit in-use program. It
ensures that emission reductions achieved
by a control strategy are both real and
durable and that production units in the
field are achieving emission reductions
consistent with their verification. The
verification procedure requires a minimum
PM reduction of at least 25%. Although not
a requirement at this time, if a diesel
emission control strategy also reduces NOx

emissions by at least 15%, that reduction
can also be verified. CARB has established
a tiered verification plan which is
illustrated in the table below...248

In-use testing
In addition to verifying pollution con-
trol technologies at certain levels of

TABLE 5
CARB verification classifications for diesel emissions control strategies

Pollutant Reduction Classification 

PM

< 25% Not verified 
> 25% Level 1 
> 50% Level 2 
> 85%, or < 0.01 g/bhp-hr Level 3

Source: http://www.arb.ca.gov/diesel/verdev/background.htm
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emissions reductions, it is also very
important to have rigorous in-use
testing procedures. In-use testing—
the process of testing a technology
during real world operating condi-
tions—yields the most accurate picture
of emissions from a piece of equipment.
By using a portable emissions testing
system, researchers can get a better
understanding of what is happening
to emissions throughout the lifecycle
of a piece of equipment. This procedure
will ensure that technologies are per-
forming at intended levels for the dura-
tion of use for a piece of equipment.
For more details on EPA in-use testing
requirements for manufacturers, please
visit: http://www.epa.gov/otaq/retrofit/
retrotesting.htm. More information
about CARB’s verification procedure

and in-use compliance requirements is
available at: http://www.arb.ca.gov/
regact/dieselrv/dieselrv.htm.

Monitoring
While EPA and CARB in-use testing
programs are designed for manufacturers
of retrofit technologies, Environmental
Defense believes that monitoring at a
retrofit site can be a valuable part of a
retrofit program because it allows all
involved to see the actual pollution-
control benefits of various retrofit
strategies. This type of information can
be invaluable to citizens and policy
makers advocating on behalf of retrofit
programs. We strongly encourage
inclusion of good in-use monitoring
procedures for all retrofit programs.
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One way a state may be able to achieve
emissions reductions that can be factored
into its State Implementation Plan (SIP)
is by including a rigorous retrofit pro-
gram. A State Implementation Plan
is a federally enforceable plan that
describes a state’s strategy for achieving
and maintaining the public health based
National Ambient Air Quality Stan-
dards (NAAQS).249

Recent EPA data shows that about
half of all Americans live in places that
fail to meet public health based standards
for ozone and/or fine particulates. On
April 15, 2004, EPA found 474 coun-
ties—home to 159 million Americans—
out of compliance with the health-based
eight-hour ozone standard.250 In Decem-
ber 2004, EPA found that 224 counties in
20 different states are not meeting the
nation’s first PM2.5 air quality standards.251

CHAPTER 9
Retrofit programs in State Implementation Plans

• To find out whether or not you live in
a county that is meeting the public
health based standards for ozone go to:
http://www.epa.gov/ozonedesignations/
statedesig.htm.

• To find out whether or not you live
in a county that is meeting the federal
PM2.5 standards go to: http://www.epa
.gov/pmdesignations/finaltable.htm.

Because more than half of the U.S.
population lives in areas with unhealthy
air, Environmental Defense believes that
retrofit programs for all diesel equip-
ment currently in use are critical com-
ponents of any SIP.

If an area does want to quantify the
benefits of a retrofit program, it may be
able to do so by incorporating the bene-
fits into the SIP, and it may also be able
to use the benefits to demonstrate

Designated nonattainment (September 2005)
!! PM2.5 only        ! PM2.5 and 8-hour ozone        ! 8-hour ozone only

FIGURE 11
Counties designated nonattainment for PM2.5 and/or 8-hour ozone standard

Several counties have only a portion designated nonattainment. These counties are represented as
whole counties on the map. Source: http://www.epa.gov/oar/oaqps/greenbk/mappm25o3.html
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conformity to its SIP. Areas with large
retrofit programs should work with
the appropriate EPA Regional Office252

regarding SIP credits.253 EPA encourages
early consultation between project spon-
sors, planners, and EPA Regional Offices
during the development of a SIP and
the calculation of SIP credits. Including
a program in a federally enforceable
document should be done carefully as
legal action can be taken if the program
is not carried out as described.

Additionally, project sponsors should
work with their state air quality and
transportation agencies as well as federal
DOT and EPA regarding inclusion of a
retrofit program in a SIP or conformity
determination and the credits of that
program. The state air pollution agency
should assume primary responsibility for

the calculation of retrofit credits and
incorporation into the SIP. With the
guidance of the appropriate EPA
Regional Office, the state should work
with areas, sponsors, planners, fleets, etc.
in implementing retrofit projects and
programs for this purpose.

To learn more about calculating SIP
credits from retrofit projects, please refer
to the EPA web page at: http://www.epa
.gov/otaq/retrofit/aqsipcalc.htm (“Guide-
lines For States On Establishing SIP
Credits From Heavy-Duty Engine
Retrofit Projects”). A NESCAUM
report, prepared for EPA in 1999, is
a good resource for more information
on how these types of calculations are
made.254 EPA is expected to issue addi-
tional guidance on how to calculate SIP
credits for retrofits in Spring of 2005.255
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In this section of the handbook,
Environmental Defense offers a
framework for implementing retrofits
and best management practices to help
protect public health and ensure clarity
for the construction industry and others
who wish to reduce the pollution from
existing diesel construction equipment.
Local and state governments seeking
to employ clean diesel fuels and tech-
nologies in construction projects have
a number of options to encourage con-
tractors to retrofit their existing diesel
vehicles, use clean fuels or enact other
best management practices, such as
anti-idling measures. Environmental
Defense believes these commitments
to cleaner, healthier air can be incor-
porated in several different ways. The
ideas outlined below could be used as:
(1) an administrative or legislative com-
mitment; (2) a contract specification,
as a preference in the bidding process;
(3) in an environmental impact state-
ment, (4) in an executive order; or (5) in
a Community Benefit Agreement.

To reduce diesel emissions from exist-
ing nonroad vehicles, Environmental
Defense recommends both the installa-
tion of best available technology and the
use of cleaner fuels, including diesel fuel
that has 15 ppm of sulfur or less (ULSD).
In Environmental Defense’s view, “best
available” technology is that which
achieves maximum emissions reduction
of fine particulate matter and NOx for
a given particular engine type and appli-
cation. Because specific emissions con-
trol technologies require different engine
performance characteristics (tempera-
ture, duty cycles, etc.), each application
has to be reviewed to determine the
appropriate retrofit technology. Some
flexibility and combinations of different
technologies will be needed to achieve

CHAPTER 10
Tools for spurring retrofits

maximum emissions reductions for
each application. Therefore, we suggest
a cascading series of emissions-control
choices, ranked according to emissions-
reduction performance. In this way,
states, local agencies, fleet operators
and contractors will be able to match
best technologies to the specific engine
and application, and will be required
to achieve the maximum possible clean
air benefit.

To begin, there should be an over-
arching, central commitment to using
DPFs in combination with a NOx

control. DPFs can achieve particle
reductions of up to 90%. If no NOx

control is available, then the DPF can
be used alone. If it is not possible to
use a DPF, then Environmental Defense
suggests using a DOC or a CWMF in
combination with NOx control. Diesel
oxidation catalysts can achieve particle
reductions of 20–30%, and CWMFs
can reduce PM by more than 50%. If no
NOx control is available, then the DOC
or CWMF can be used alone. Lastly, if
no pollution control technology can be
used, then Environmental Defense
suggests using the cleanest possible
fuels. Switching from onroad diesel fuel
(500 ppm sulfur content) or from non-
road diesel fuel (about 2000-3000 ppm
sulfur content) to ULSD (15 ppm sulfur
content or less) can reduce particulate
matter, smoke and sulfate emissions.256

Environmental Defense advises
using only technologies that are on
or in the queue for EPA’s or CARB’s
verified lists to ensure that you are
installing a high quality product on
your diesel engine. However, states and
local governments should include pilot
or demonstration products if they wish
to investigate promising new emissions
control technologies.
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If not technologically feasible

If not technologically feasible

If not technologically feasible

If not technologically feasible

Sample legislation regarding
green contracting (retrofits and
clean fuels)
According to the federal Clean Air Act,
only EPA may set emissions standards for
new nonroad engines and vehicles. EPA
sets emissions standards for new nonroad
engines and new nonroad vehicles. In
May of 2004, EPA issued a rule setting
emissions standards for new nonroad
engines as well as regulating the amount
of sulfur allowed in diesel fuel for the non-
road sector.257 For more information on
this new nonroad rule, please refer to:
http://www.epa.gov/nonroad-diesel/.
EPA has addressed new nonroad vehicles,
but there are many older vehicles on the
road today. Therefore, Environmental
Defense recommends that states and
local municipalities encourage retrofits
and the use of cleaner fuels for existing
nonroad vehicles. Cleaning up older
diesel engines will be an important piece
for reducing air pollution while the new
nonroad rule phases in.

Cleaner fuels

CWMF or DOC without NOx control

CWMF or DOC plus NOx control

DPF without NOx control

DPF plus NOx control To encourage retrofits on existing non-
road equipment and the use of cleaner
fuels, Environmental Defense suggests
that state and local municipalities pass
regulations (also sometimes referred to
as “green contracting laws”) regarding the
use of retrofit technology on state/local
municipality owned nonroad diesel vehi-
cles as well as nonroad diesel vehicles used
when contracting with state/local muni-
cipalities. Environmental Defense also
suggests including the use of ULSD fuel
(15 parts per million of sulfur or less) as
one of the contract specifications.

NEW YORK CITY’S LOCAL LAW 77
New York City’s Local Law 77 requires
the City to use ULSD fuel and retrofits
on city-owned nonroad equipment.258

Local Law 77 also includes use of retro-
fits and ULSD as a contract specifica-
tion in public works contracts.

Excerpts from New York City’s Local
Law 77, Section 1:259

b. (1) Any diesel-powered nonroad vehicle
that is owned by, operated by or on behalf
of, or leased by a city agency shall be
powered by ultra low sulfur diesel fuel.

(2) Any diesel-powered nonroad vehicle
that is owned by, operated by or on behalf
of, or leased by a city agency shall utilize
the best available technology for reducing
the emission of pollutants.

c. (1) Any solicitation for a public works
contract and any contract entered into as
result of such solicitation shall include a
specification that all contractors in the per-
formance of such contract shall use ultra
low sulfur diesel fuel in diesel-powered
nonroad vehicles and all contractors in the
performance of such contract shall comply
with such specification.

(2) Any solicitation for a public works
contract and any contract entered into as
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a result of such solicitation shall include
a specification that all contractors in the
performance of such contract shall utilize
the best available technology for reducing
the emission of pollutants for diesel-
powered nonroad vehicles and all con-
tractors in the performance of such contract
shall comply with such specification.

NEW YORK STATE ASSEMBLY LAW
ON CONSTRUCTION IN LOWER
MANHATTAN
The Coordinated Construction Act
for Lower Manhattan, passed by
both the New York State Senate and
Assembly, commits New York State
construction projects in lower Man-
hattan to control emissions by requiring
that nonroad vehicles be powered with
ULSD and retrofit with technologies
such as oxidation catalysts, particulate
filters or an emissions control tech-
nology that achieves the lowest particu-
late matter emissions.260

Excerpts from Section 4 of the
Coordinated Construction Act for
Lower Manhattan:

e. Notwithstanding any general, special or
local law or rule or regulation to the con-
trary, a public agency shall require con-
tractors and subcontractors to use only
ultra-low sulfur diesel fuel to power the
diesel-powered non-road vehicles with
engine horsepower (HP) rating of 60 HP
and above used on lower Manhattan redevel-
opment projects and, where practicable, to
reduce the emission of pollutants by retro-
fitting such non-road vehicles with oxidation
catalysts, particulate filters, or technology
with comparable or better effectiveness.
(emphasis added)

SACRAMENTO’S OZONE SUMMIT
MODEL “GREEN CONTRACTING”
ORDINANCE
The Sacramento Ozone Summit, a
gathering of agency heads and elected

officials from around the Sacramento
federally designated Ozone Non-
attainment Area, led to the design of a
green contracting model ordinance by
the Sacramento Metropolitan Air
Quality Management District’s Mobile
Source Division. This ordinance offers
a voluntary and flexible approach to
reducing construction site emissions that
would certify rental firms/construction
firms as “green contractors.” Being
“green” would entail curtailing activities
on “spare the air” days, mitigating emis-
sions using ULSD or emulsified fuel,
and replacing/retrofitting engines using
Carl Moyer incentive funds or Sacra-
mento Emergency Clean Air Trans-
portation Funds (SECATF), which at
one point totaled $28 million. “Green
contractors” would then receive bidding
bonuses that would give them a com-
petitive advantage in the contract bid-
ding process. “Green contractors” would
also be subject to detailed monitoring of
construction equipment.261

Excerpts from Section 3. of the
Model “Green Contracting” Ordinance:

Within 90 days of adoption of this Chapter,
the (insert name of local agency) shall
designate a Program Manager (such as the
agency’s manager responsible for procure-
ment) and shall develop and implement a
Green Contracting Program. The Green
Contracting Program must include a
description of the plan to encourage
contractors operating within the (insert
name of local agency) to procure and to
operate low-emission vehicles and to
obtain low-emission fleet status for off-
road equipment fleets and heavy-duty
on-road vehicle fleets. The (insert name
of local agency)’s Green Contracting
Program must focus on fleet owners that
have contracts for (insert name of local
agency) business.

The (insert name of local agency) must
include contract bid language that would
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implement the following Green Contract-
ing Program requirements. See (c) for the
exception to this requirement.

Sample contract specifications
BOSTON BIG DIG
Excerpt from Section 721.562 of the
Big Dig Contract Specifications.

Methods that shall be used by the Con-
tractor to control nuisance odors associated
with diesel emissions from construction
equipment include:

Turning off diesel combustion engines
on construction equipment not in active
use and on dump trucks that are idling
while waiting to load or unload material
for 5 minutes or more.

Establishing a staging zone for trucks
that are waiting to load or unload material
at the contract area, in a location where
the diesel emissions from the trucks will
not be noticeable to the public.

Locating combustion engines away
from sensitive receptors such as fresh
air intakes, air conditioners, and windows.
In addition to the above diesel emission con-
trol measures, all off-road diesel powered
equipment used for this contract shall con-
tain oxidation catalyst emission control
equipment on the exhaust system side of
the equipment. (emphasis added)

Please note that when the Boston
Big Dig contract specifications were
drafted, ULSD fuel (sulfur content of
15 ppm) was not available in the Boston
region. For that reason, DPFs could not
be used as retrofit technology and
DOCs only were used.

CONNECTICUT I-95 NEW HAVEN
HARBOR CROSSING CORRIDOR
IMPROVEMENT PROGRAM
(NHCC PROJECT)
Connecticut’s Department of Trans-
portation (ConnDOT), the Connecti-

cut Department of Environmental Pro-
tection, the Connecticut Department of
Motor Vehicles, and the Connecticut
Construction Industry Association
worked together to create a contract
specification to improve quality of life
during the long-lasting I-95 New
Haven Harbor Crossing Corridor
Improvement Program.

Notice To Contractors (NTC)—Diesel
Vehicle Emission Controls
All diesel powered construction equipment
with engine horsepower (HP) ratings of
60 HP and above, that are on the project or
are assigned to the contract for a period in
excess of 30 days shall be retrofitted with
Emission Control Devices and/or use Clean
Fuels in order to reduce diesel emissions.
In addition, all motor vehicles and/or con-
struction equipment shall comply withal
pertinent State and Federal regulations
relative to exhaust emission controls and
safety. (emphasis added)

Truck staging zones
The contractor shall establish truck-staging
zones that are waiting to load or unload
material at the contract area. Such zones
shall be located where the diesel emissions
from the trucks will have minimum impact
on abutters and the general public.

Idling
Idling of delivery and/or dump trucks, or
other diesel powered equipment shall not
be permitted during periods of non-active
use, and it should be limited to three
minutes in accordance with the Regula-
tions of Connecticut State Agencies
Section 22a-174-18(a)(5).262

Environmental performance
commitments in environmental
impact statements
An Environmental Impact Statement
(EIS) is a document required for major
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federal actions (or regional, state, or local
actions funded with substantial federal
monies) that may significantly affect the
environment. Describing the positive
and negative effects of the major project
and citing alternative actions, an EIS
serves as a tool for decision-making.

When a governmental agency plans
a construction project, Environmental
Defense strongly encourages the use of
the cleanest possible fuel and pollution
control technology in the Environmental
Performance Commitments (EPC)
section of the project’s Environmental
Impact Statement (EIS). This puts
interested parties on notice that there
will probably be future contract speci-
fications that follow the guidelines
established in the EIS. Thus, require-
ments for clean diesel equipment and
clean diesel fuel can come out of the
EIS and bidding process. Although the
following two examples include the type
of language that a government seeking
cleaner diesel fuel and technology use
might include in an Environmental
Impact Statement’s EPC section, Envi-
ronmental Defense also recommends that:

• Emissions-reductions steps such as the
use of ULSD or best available reduc-
tions technologies (BART) should be
extended to onroad trucks servicing
the construction site and all stationary
diesel generators used in connection
with construction.

• Emissions standards should cover non-
road vehicles of 50 HP and greater.

• Anti-idling measures include a power-
ful enforcement plan and mechanism.

• Regular emissions testing be conducted
at construction sites, and that the results
of these tests be made publicly available,
to ensure compliance and accountability.

• Trucks and construction equipment
be marked with a label or sticker that

certifies that they are using ULSD fuel
as well as retrofit technology.

• Truck staging zones should be estab-
lished for diesel-powered vehicles wait-
ing to load or unload materials. The
zones should be located where diesel
emissions will have the least impact on
abutters and the general public.

• Idling should limited to three minutes
for delivery and dump trucks and other
diesel-powered equipment (with some
exceptions).

• All work should be conducted to ensure
that no harmful effects are caused to
adjacent sensitive receptors, such as
schools, hospitals, and elderly housing.

• Diesel-powered engines should be
located away from fresh air intakes,
air conditioners, and windows.

New York’s Route 9A Draft
Supplemental Environmental Impact
Statement263 can serve as a sample for
how diesel emissions impacts can be
mitigated and addressed in an EIS.

Excerpt from New York’s Route 9A
Draft Supplemental EIS, page 10:

All diesel construction engines—excluding
trucks—would use ultra low-sulfur diesel
(ULSD) fuel; where practicable, engines
larger that 60 horsepower (HP) would in-
clude emissions reduction measures to
reduce emissions of PM and volatile organic
compounds (VOCs). For the purpose of this
study, it was assumed that PM emissions
from all such engines would be reduced by
40 percent—the average reduction achieved
by using diesel oxidation catalysts (DOC).
PM emissions may be further reduced in
cases where diesel particle filters (DPF)
would be used—85 percent reductions or
higher can be achieved with this technology.
Since it is uncertain at this time what
emission reduction technologies would be
most efficient with each equipment type,
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and since DOCs reduce more VOCs, which
are ozone precursors and are of regional
concern, the environmental performance
commitments (EPCs) provide the flexibility
to utilize either DOC or DPF control tech-
nologies. Therefore, the minimum PM
emissions reduction of DOCs was assumed
for the local impact analyses.264

Similarly, the Fulton Street Transit
Center Draft EIS265 also contains
language suggesting the use of ULSD
fuel and retrofit technology to mitigate
the impact of unhealthy diesel emissions.

Excerpts from the Fulton Street
Transit Center Draft EIS, page 2:

The Build Alternatives would be imple-
mented with incorporation of Environ-
mental Performance Commitments
(EPCs). The EPCs consist of onsite
measures that would include the use
of ultra-low sulfur diesel (ULSD), with
sulfur content less than 15–30 parts
per million (ppm) fuel and retrofit
technology in heavy-duty engines and
off-road construction vehicles operating
during the construction of the FSTC,
including during year 2005/2006, the
peak period of construction. Other
EPCs include a dust control plan for
the construction site including a soil
erosion sediment control plan which
would be part of the Construction Environ-
mental Protection Program (CEPP).
The dust control plan could include:
spraying of a (non-hazardous, biodegrad-
able) suppressing agent on disturbed
soil and other surfaces; containment of
fugitive dust; and adjustment of work
practices to reflect meteorological
conditions as appropriate.266

Community Benefit Agreements
Community Benefit Agreements
(CBAs) can also serve as a tool to
improve air quality. CBAs are project-

specific contracts between developers
of a major project and community
organizations. CBAs are safeguards
to ensure that local community resi-
dents share in the benefits of major
developments. They allow community
groups to have a voice in shaping a
project, press for community benefits
that are tailored to their particular
needs, and enforce developer’s promises.

The CBA process begins with inter-
ested members of the community, who
identify how a proposed development
project can benefit residents and workers.
Once a list of potential benefits is deter-
mined, community members meet with
the developer and/or representatives of
the city to negotiate a CBA. Each CBA
is unique, reflecting the needs of a par-
ticular community.

The first full-fledged CBA came
in 2001, when a large coalition of com-
munity groups negotiated a far-reaching
agreement with the developer of the
Staples Center for the Los Angeles
Sports and Entertainment District.
This was followed by four more CBAs
on projects across Los Angeles. A dozen
additional projects in Los Angeles have
community benefits provisions incor-
porated into their respective develop-
ment agreements.

Many communities across the
country are now using the community
benefits model. In San Jose, two
projects have incorporated community
benefits provisions into the develop-
ment agreements, while groups in
at least six cities—Denver, Seattle,
Milwaukee, Miami, New York and
New Haven—are actively pursuing
community benefits.267

In 2004, community groups, environ-
mental organizations, and labor unions
joined together and reached a CBA
with Los Angeles World Airports
(LAWA), the government entity that
operates LAX.
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Excerpts from the LAX CBA
regarding reducing harmful diesel
emissions via cleaner fuels and retrofits:

F. Construction Equipment.
1. Best Available Emissions Control
Devices Required. LAWA shall require
that all diesel equipment used for con-
struction related to the LAX Master Plan
Program be outfitted with the best avail-
able emission control devices primarily to
reduce diesel emissions of PM, including
fine PM, and secondarily, to reduce emis-
sions of NOx. This requirement shall
apply to diesel-powered off-road equip-
ment (such as construction machinery),
on-road equipment (such as trucks)
and stationary diesel engines (such
as generators). The emission control
devices utilized for the equipment at
the LAX Master Plan Program construc-
tion shall be: (i) verified or certified for
use by CARB for on-road or off-road
vehicles or engines; or (ii) verified for
use by EPA for on-road or off-road vehicles
or engines. Devices certified or verified
for mobile engines may be effective for
stationary engines and that technology
from EPA/CARB on-road verification lists

may be used in the off-road context. (em-
phasis added)

5. ULSD and Other Fuels.
a. ULSD and Other Fuel Requirements.
All construction equipment used for con-
struction related to the LAX Master Plan
Program shall use only Ultra-Low Sulfur
Diesel fuel (15 ppm or lower), so long as
there are adequate supplies of ULSD in the
Southern California area. If adequate
supplies of ULSD are not available in the
Southern California area, then other fuels
may be used, provided that the other fuels
do not result in an greater emissions of
fine PM or nitrogen oxides than that which
would be produced by use of ULSD at 15
ppm or lower. Cost of ULSD shall not be a
consideration in determining “adequate
supplies.” (emphasis added)

For more information on the
LAX CBA go to: http://www
.environmentaldefense.org/documents/
4174_LAX_CBA_Summary.pdf. For
the exact language of the LAX CBA go
to: http://www.environmentaldefense
.org/documents/4201_LAX_CBA
_full.pdf.
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BART Best Available Retrofit
Technology 

CARB California Air Resources Board

CA/T Project Central Artery Tunnel
Project (Big Dig, Boston)

CCIA Connecticut Construction
Industries Association

CNG Compressed Natural Gas 

CO Carbon monoxide 

CIAQC Construction Industry Air
Quality Coalition

CPO Catalytic Particulate Oxidizer

CCRT Catalyzed Continuous
Regenerating Technology 

CRT Continuous Regenerating
Technology

CWMF Catalyzed Wire Mesh Filter 

DMV Department of Motor Vehicles

DOC Diesel Oxidation Catalyst

DOT Department of Transportation

DPF Diesel Particulate Filter

DTF Diesel Technology Forum

EGR Exhaust Gas Recirculation

EIS Environmental Impact Statement 

EPA United States Environmental
Protection Agency

EPC Environmental Performance
Commitments

FBC Fuel Borne Catalyst

HC Hydrocarbon

LNG Liquefied Natural Gas

LSD Low sulfur diesel fuel (500 ppm)

APPENDIX A
Acronyms

MECA Manufacturers of Emissions
Control Association 

MOA Memorandum of Agreement

MTA Massachusetts Turnpike
Authority

NAAQS National Ambient Air Quality
Standards 

NESCAUM Northeast States for
Coordinated Air Use Management 

NOx Nitrogen oxides

OEM Original Equipment Manufacturer

OTAQ Office of Transportation and Air
Quality

PHA Port of Houston Authority

PM Particulate matter 

PM2.5 Particulate matter smaller than
2.5 microns

PM10 Particulate matter smaller than
10 microns

SCAQMD South Coast Air Quality
Management District 

SCR Selective Catalytic Reduction

SIP State Implementation Plan

SOF Soluble Organic Fraction

TCEQ Texas Commission on
Environmental Quality

TERP Texas Emission Reduction
Program

TNRCC Texas Natural Resource
Conservation Commission

ULSD Ultra low sulfur diesel fuel
(15 ppm)

VOC Volatile organic compound
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APPENDIX B
Retrofit manufacturers contact information

Manufacturer PM, HC, CO control NOx control Contact information

Argillon LLC
http://www.argillon.com

SCR SCR Mr. Gary D. Keefe
Argillon
5895 Shiloh Rd. Suite 101
Alpharetta, GA 30005
678.341.7532
404.409.3492 (Mobile)
678.341.7509 (Fax)
gary.keefe@argillon.com

Caterpillar, Inc.
http://www.caterpillar.com

EPA Verified Technology for Heavy
Duty Highway Use
http://www.epa.gov/otaq/retrofit/
retroverifiedlist.htm

DOC (CCM: Catalyzed
Converter Muffler

DPF

SCR Mr. Steve Hurd
Mos 10 PO Box 610
Mossville, IL 61552-0610
309.578.6088
309.578.7152 (Fax)
hurd_stephen_s@cat.com

Cleaire Advanced Emission Controls,
LLC
http://www.cleaire.com

Longview® CARB and EPA Verified
Technology for Heavy Duty Highway
Use

Longview®
Lonestar™

Longview®
Lonestar™

John Egan
14775 Wicks Blvd.
San Leandro, CA 94577
510.347.6163
800.308.2111
510.347.6181 (Fax)
john.egan@cleaire.com

Tim Taylor
Director of Strategic Market
Development
916.296.7049
707.220.7260 (Fax)
tim.taylor@cleaire.com

Clean Air Power, Inc.
www.cleanairpower.com

Catalytic Particulate
Oxidizer (CPO)

Mobile SCR

DOX SCAT
(reduces
NO-)

Frits Tan
9837 Whithorn Drive
Houston, TX  77095
832-731-7372 (mobile)
281-463-8883
281-463-8951 fax
ftan@cleanairpower.com

Clean Diesel Technologies Inc.

http://www.cdti.com

EPA Verified Technology for Heavy
Duty Highway Usea

SCR

FBC Platinum Plus®
Purifier System (fuel
borne catalyst plus DOC)

FBC Platinum Plus®
Purifier System and
Catalyzed Wire Mesh
Filter (FBC/CWMF)
System

SCR Mr. Glen Reid
300 Atlantic Street, Ste 702
Stamford, CT 06901
203.327.7050
203.323.0461
greid@cdti.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

Combustion Components Associates
Inc.

http://www.combustioncomponents
.com

Mobile SCR Mr. T.J. Tarabulski
884 Main Street
Monroe, CT 06468
203.268.3139
203.223.8246 (Mobile)
203.261.7697 (Fax)
tarabulski@cca-inc.net

DCL International Inc.
http://www.dcl-inc.com

DOC, DPF (active and
passive)

Gerry Wilson
P.O. Box 90 Concord
Ontario, Canada L4K1B2
905.660.6450, ext. 292
gwilson@dcl-inc.com

Donaldson Company, Inc.
http://www.donaldson.com

EPA Verified Technology for Heavy
Duty Highway Useb

DOC,
DPF

(also offers crankcase
emissions filtration
system)

Mr. Fred Schmidt
1400 West 94th Street
Minneapolis, MN 55440
952.887.3835
952.887.3008 (Fax)
fschmidt@mail.donaldson
.com

Engelhard Corporation

http://www.engelhard.com

EPA Verified Technology for Heavy
Duty Highway Usec

DOC, DPF Mr. Barry Bambo
101 Wood Avenue
Iselin, NJ 08830
732.205.7277
732.205.5687 (Fax)
Barry.Bambo@engelhard.c
om

Engine Control Systems, a Division of
Lubrizol
http://www.lubrizol.com/
enginecontrol

EPA Verified Technology for Heavy
Duty Highway Used

DOC AZ Purimuffler™,
DPF Purifilter™

Ms. Michelle Bellamy
165 Pony Drive
Newmarket, Ontario
L3Y 7V1
800-661-9963 or
905-853-5800 (customer
service)
905-853-5801 (Fax)
ecs@lubrizol.com

Environmental Solutions Worldwide,
Inc. Catalyst Division
http://www.cleanerfuture.com/
products/

EPA and CARB verification pending

Metallic (high
performance—
50% plus PM reduction)
DOCe

Mr. Frank Haas
571 Chrislea Rd. #5
Woodbridge, Ontario,
Canada
L4L8A2
905.850.9970
905.850.9925 Fax
fhaas@cleanerfuture.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

Extengine Transport Systems, LLC

http://www.extengine.com/index
.html

Mobile and Stationary
SCR (ADEC System)

DOC

Hybrid DPF-C (Diesel
Particulate Filter and
Catalyst)

DPF (passive and active)

Mobile and
Stationary
SCR (ADEC
System)

Mr. Phillip Roberts
1370 S. Acacia Ave
Fullerton, CA 92831
714.774.3569
714.774.4036 (Fax)
roberts@extengine.com

Fleetguard Emission Solutions DOC (50% pm
reduction), DPF

Western U.S.:
Rob Ferguson
2931 Elm Hill Pike
Nashville, TN  37214
615.366.9855
812.377.7137 (Fax)
rob.r.ferguson@fleetguard.
com

Eastern U.S.:
Jennifer Kain
2931 Elm Hill Pike
Nashville, TN  37214
812-377-3132
812-377-7137 (Fax)
jennifer.kain@fleetguard
.com

International Truck and Engine
Corporation

http://www.greendieseltechnology
.com

DOC, DPX Green Diesel
Technology

Mr. Peter Reba
International Truck and
Engine Corporation
4201 Winfield Road
Warrenville, IL 60555
630-753-6537 (Office)
630-753-6537 (FAX)
peter.reba@nav-international
.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.



55

Manufacturer PM, HC, CO control NOx control Contact information

Johnson Matthey – Environmental
Catalysts and Technologies
http://www.jmcsd.com/html/crt
.html

http://www.matthey.com/divisions/ca
talytic.html

EPA Verified Technology for Heavy
Duty Highway Usef

DOC,
DPF (CRT or CCRT)

SCRT(tm)
systems (SCR+DPF)

EGRT(tm) systems
(EGR+DPF). 

SCR

SCRT(tm)
systems (SC
R+DPF)

EGRT(tm)
systems
(EGR+DPF). 

Mr.  Brett Alkins
380 Lapp Road
Malvern, PA 19355
610.341.8356
484.354.8159 (Mobile)
610.971.3116 (Fax)
alkinbd@jmusa.com

or

Mr. Jim Hale
380 Lapp Road
Malvern, PA 19355
610.476.0161 (Mobile)
717.246.6049 (Home Office)
610.971.3116 (Fax)
halejr@jmusa.com

or

Marty Lassen
434 Devon Park Drive
Wayne, PA 19087
610.341.3404
610.971.3116 (F)
610.476.0131 (M)
lassen@jmusa.com

Nett Technologies, Inc.

http://www.nett.ca

DOC:
D-Series (low
temperature DOC)
M-Series
(high performance, very
low back pressure)
NETT Series (standard
DOC)
 
DPF:
SF Catalyzed
SK Catalyzed
(lower temperatures)
SE Catalyzed (sulfur
tolerant)
SJ Catalyzed (lower
temperature, sulfur
tolerant)

For technical information:
Mr. Wayne Borean
6707 Goreway Drive
Mississauga, Ontario
800.361.6388
905.672.5949 (Fax)
sales@nett.ca

or

Ms. Laura McBurney

or

Mr. Jorge Santos
800.631.6388

PuriNOx PuriNOx PuriNOx Ron O. Dunfee
29400 Lakeland Blvd.
Wickliffe, Ohio 44092
Office: (440) 347-6116
Fax: (440) 347-6978
Cell: (440) 463-2038
Email: rod@lubrizol.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

RYPOS Inc.

http://www.rypos.com/html/index
.html

Regular or catalyzed
DPF

Active DPF (Rypos
Trap™)

Mr. Frank DePetrillo
3 Industrial Park Road
Medway, MA 02053
Phone: 508.533-9655
Fax: 508.533-9656
Sales: fd@rypos.com

Engine Manufacturer Contacts
http://www.epa.gov/otaq/retrofit/cont_engmfrs.htm

EPA Verified Retrofit Technologies
http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm

CARB Verified Retrofit Technologies
http://www.arb.ca.gov/diesel/verdev/verdev.htm

a  EPA, "Verified Products."  August 11, 2004.  Online resource, available at: http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm Last accessed
03/01/05.
b Ibid.
c Ibid.
d Ibid.
e DOC specifically designed for use on small compression ignition engines. Examples of these are small generators and construction equipment such as
mixers and concrete floats.  Environmental Technology Verification (ETV) Canada Inc. "Current Program Graduates and Licenses." Online resource,
available at: http://www.etvcanada.com/English/e_progGrad.htm Last accessed 03/01/05.
f  EPA, "Verified Products."  August 11, 2004.  Online resource, available at: http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm Last accessed
03/01/05.

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Please check with your local Ultra
Low Sulfur Diesel (ULSD) fuel
distributor whether your fleet needs
ULSD fuel No. 1 or No. 2. For example,
if a fleet has been using Low Sulfur
Diesel (500 ppm) No. 1 then ULSD
No. 1 is needed. If only ULSD No. 2
is available and Low Sulfur Diesel
No. 1 has been previously used, the
engine needs to be tuned accordingly.

1. ULSD Fuel Brokerage

Ultra Low Sulfur Diesel Fuel Brokerage
Ultraco LLC
Mr. Timothy J. Niles
101 Farren Ct, Suite 100
Cary, NC 27511-4559
866.857.3487 or 919.380.0778
http://ultraco.us

2. ULSD Distributors

Northeast

Connecticut, Delaware, Maine,
Maryland, Massachusetts, New
Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, Vermont,
Washington, D.C.

Mr. David Wright, ConocoPhillips 
600 North Dairy Ashford (77079-1175)
P.O. Box 2197
Houston, TX 77252-2197
Phone 281.293.1544
Fax 281.293.6113
David.W.Wright@conocophillips.com
http://www.conocophillips.com/
products/ultralowsulfur/index.htm

or

APPENDIX C
Distributors of ultra low sulfur diesel fuel, emulsified
fuels, fuel additives, and synthetic engine oil

Mr. Steven J. Levy, Sprague
4 New King Street
White Plains, NY 10604
Phone 914.328.6770 Fax
914.701.2819
914.284.2188 (Pager)
slevy@radenergy.com
www.spragueenergy.com

or

Ms. Debbie McNeal, Sunoco
Ten Penn Center
1801 Market Street
Philadelphia, PA 19103
800.842.0339 Ext. 1
Phone 215.977.3000
Fax 215.246.8119
DLMCNEAL@sunocoinc.com
http://www.sunocoinc.com/

Midwest, West Coast

Oregon, Washington, California, Arizona
(Phoenix area), all Midwest States,
Chicago area, Detroit area, Toledo area,
Cleveland and Columbus area.

Ms. Renee Marchese, BP America Inc.a
28100 Torch Parkway 4th Fl.
Warrenville, IL 60555
Phone: 630.836.5504
Fax 630.836.5500
marcher2@bp.com

Pacific Northwest
Washington State, California.
Mr. David Wright, ConocoPhillips 
600 North Dairy Ashford (77079-1175)
P.O. Box 2197
Houston, TX 77252-2197
Phone 281.293.1544
Fax 281.293.6113
David.W.Wright@conocophillips.com
http://www.conocophillips.com/
products/ultralowsulfur/index.htm

DISCLAIMER: Environmental Defense does not endorse any particular fuel or fuel additive supplier.  This is not a comprehensive list of fuel suppliers and is
intended to serve only to illustrate that there is a wide variety of choices available.This list was last updated in April 2005.
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South and Southwest

Texas, Colorado, Oklahoma, (southern)
California, New Mexico, Kansas,
Louisiana, Georgia, and Florida.

Mr. Ray Hernandez
Valero Energy Corporation
One Valero Place
San Antonio, TX 78212
Phone 210.345.2757
Fax 210.345.5930
Raymond.Hernandez@valero.com
http://www.valero.com/About+Valero/

3. Distributors of emulsified fuel

For further information or to purchase
emulsified fuel, contact your local fuel
distributor.

Mr. Thomas M. Sopko 
The Lubrizol Corporation
29400 Lakeland Boulevard
Wickliffe, OH 44092-2298
Phone 440.943.4200
Fax 440.943.5337
tms@lubrizol.com

To purchase PuriNOxTM in the Cali-
fornia and Texas area you may also
contact:

Mr. Bill Alford 
J.A.M. Distributingb
711 W.Bay Area Blvd   Suite 310
Webster, Texas 77598
800.228.3848
Phone 713.844.7788
Fax 713.844.7789
jam@jamdistributing.com

or

Ms. Debbie McNeal
Sunococ
800.842.0339 Ext. 1
Phone 215.977.3000
Fax 215.246.8119

4. Fuel additives
Mr. Glen Reid
Clean Diesel Technologies, Inc.d 
300 Atlantic Street, Ste 702
Stamford, CT 06901
Phone 203.327.7050
Fax 203.323.0461
greid@cdti.com

or

Mr. Jim Baumert 
AMSOIL Inc.e
AMSOIL Building
Superior, WI 54880-1527
Phone 631.587.5896 Fax
715.392.5225
http://www.lubedealer.com/baumert

or

The Stricklin Companiesf
1415 Stratford Crt.
Del Mar, CA 92014
Phone 858-794-5700 Fax 848-794-
2666
stricklin@worldnet.att.net

a BP America Inc. offers the users of BP’s ULSD
fuel (ECD®) risk management solutions enabling
construction companies to manage their annual
budget while reducing emissions at the same time.
Construction companies can set a fixed fuel price
over a set time period avoiding the risk of increas-
ing fuel prices. For more information go to:
http://www.ecdiesel.com/business/contruction.asp
and http://www.bpdirect.com/products/risk.html

b J.A.M. Distributing also provides assistance with
the installation of filters (EMISSION
CONTROL TECHNOLOGY) to help further
reduce emissions.

c AquaMix(tm) is Sunoco’s emulsified fuel which
has been verified by the EPA as an emission
reduction diesel fuel. AquaMixTM emulsified diesel
fuel is blended with Lubrizol’s PuriNOxTM additive
technology. AquaMixTM has been verified to
reduce diesel particulate matter typically by 50%
and NOx emissions by 20%.

d Clean Diesel Technologies, Inc. sells a fuel borne
catalyst called Platinum Plus.

e Amsoil Diesel Fuel Additive. AMSOIL also sells
synthetic motor oil for heavy duty diesel engines
(SAE 15W-40 or SAE 5W-30). Please contact
Mr. Baumert for more information.

f Stricklin sells fuel additive called Blue MarbleTM.
Please contact Stricklin for more information.

DISCLAIMER: Environmental Defense does not endorse any particular fuel or fuel additive supplier.  This is not a comprehensive list of fuel suppliers and is
intended to serve only to illustrate that there is a wide variety of choices available.This list was last updated in April 2005.
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Known Known In
to be to be development

CARB or EPA CARB or EPA In use pursuing pursuing
verified for verified for in nonroad onroad nonroad

Status onroad use nonroad use engines* verification verification

Retrofit technologies
PM control
Diesel Particulate Filter " " Verified
(DPF)
Active DPF " " Verified
Flow-through filters " " Verified " "

(including CWMF)
Diesel Oxidation Catalyst " " " Verified Verified
(DOC)
Closed Crankcase Filter " " " Verified Verified
System with DOC—
Donaldson Spiracle with 
DOC Muffler
NOx control
Selective Catalytic " " "

Reduction (SCR)
NOx Adsorbers "

Lean NOx Catalysts " (w/ DPF) " Verified
PM and NOx control
Low Pressure Exhaust "

Gas Recirculation (EGR)
SCR System with PM " " Verified
Emission Control
Lean NOx Catalyst with " " Verified "

DPF—Cleaire Longview
Lean NOx Catalyst with " "

DOC—Cleaire Lonestar
Retrofit technologies and cleaner fuels
Fuel Borne Catalyst (FBC) " " Verified "

with DOC—Platinum Plus
FBC with Catalyzed Wire " Verified
Mesh Filter (CWMF)—
Platinum Plus
Emulsified Diesel Fuel " " Verified
with DOC
Cleaner fuels and additives
Emulsified Diesel Fuel— " " " Verified Verified
PuriNOx
Biodiesel " " Verified
*In order for a technology to be considered “in use,” it must: 1) be commercially available, and 2) have been used in at least 2 projects with varying

locations.

APPENDIX D
Summary of retrofit technology status

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This is not intended to be comprehensive and is presented for
informational purposes only. This list was last updated in April 2005.
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Cost (excluding installation) NOx PM HC CO

Retrofit technologies and 
emissions reductions
PM control
Diesel Particulate Filter $7,000–$12,000 0% Up to 90% Up to 90% Up to 90%
(DPF)
Active DPF $10,000–$30,000 0% 85% 0% 0%
Flow-through Filters $5,000–$7,000 0-9% 55–76% 75–89% 50–66%
(including CWMF)
Diesel Oxidation Catalyst $1,200–$2,500 0% 20–30% 50–90% 70–90%
(DOC)
Closed Crankcase Filter $1,900 0% 25–33% 12–34% 42–52%
System with DOC—
Donaldson Spiracle with 
DOC Muffler
NOx control
Selective Catalytic Mobile: $12,500–$15,000 60–80% 25% 50–90% 70–90%
Reduction (SCR) Stationary: up to $80,000
NOx adsorbers In development 90% or more 10–30% 90% 90%
Lean NOx Catalysts $6,500–$15,000+ 10–40% Up to 80% 0% 0%
PM and NOx control
Low Pressure Exhaust Gas $13,000–$15,000 40% or more 90% or more 90% or more 90% or more
Recirculation (EGR)
SCR System with PM $14,500 80% 25% 50–90% 50–90%
Emission Control
Lean NOx Catalyst with DPF - Cleaire Longview $18,500–$21,000 25% 85% 90%
90%
Lean NOx Catalyst with $12,500 25–30% 50–70% 40–60% 40–60%
DOC—Cleaire Lonestar
Retrofit technologies and cleaner fuels
Fuel Borne Catalyst (FBC) Cost of DOC. Fuel 0–5% 25–50% 16–50% 25–50%
with DOC—Platinum Plus economy gains from use 

of Platinum Plus are 
expected to outweigh its 
incremental cost.

FBC with Catalyzed Wire Cost of CWMF. Fuel 0–9% 55–76% 75–89% 50–66%
Mesh Filter (CWMF)— economy gains from use 
Platinum Plus of Platinum Plus are 

expected to outweigh its 
incremental cost.

Emulsified Diesel Fuel $0.25 per gallon 25% 95% 85% 75%
with DOC + $1,500–$2,500
Cleaner fuels and additives
Emulsified Diesel Fuel— $0.25 per gallon 9–20% 16.8–58% (35%)–33% (20–120%)
PuriNOx
Biodiesel (20) $0.15 per gallon (2%) 10% 21% 11%
Biodiesel (100) $0.50 per gallon (10%) 47% 67% 48%
Emissions reductions data derived from CARB or EPA verified reduction levels where possible.
(Parenthesis denote increase)

APPENDIX E
Retrofit technology cost and emissions reductions summary

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This was last updated in April 2005.
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In use 
in nonroad

Status engines* Two projects/sites in which the technology/fuel has been used

Retrofit technologies
PM control
Diesel Particulate Filter " 1. World Trade Center, NYC, NY—Caterpillar 966 Wheel loaders
(DPF) 2. American Asphalt, CA—Caterpillar 966GII Wheel loader
Active DPF " 1. World Trade Center, NYC, NY—Rypos trap installed on a diesel 

600 kW electrical generator
2. Riverside, CA—three Caterpillar backup generators (100, 225, and

350 kw) retrofit with Rypos trap
Flow-through Filters " 1. Nationwide - many non-metal mining applications on Deutz and
(including CWMF) Caterpillar engines, 100-275 hp

2. World Trade Center Site, NYC, NY—Two cranes retrofit with an ESW
particulate reactor

Diesel Oxidation Catalyst " 1. World Trade Center, NYC, NY—Komatsu PC200 5.9 liter engine 
(DOC) Excavator

2. Big Dig, Boston, MA—more than 200 pieces of equipment
successfully retrofit

Closed Crankcase Filter " Between the Port of Los Angeles and the Port of Long Beach in CA, 
System with DOC— this system has been successfully installed on approximately 400 yard 
Donaldson Spiracle with hustlers, top picks/side picks, and rubber tired gantry-cranes.
DOC Muffler
NOx control
Selective Catalytic " 1. Richmond, CA—Caterpillar modular SCR installed on a gas power 
Reduction (SCR) module, model G3516B LE

2. Palm Desert, CA—Mobile SCRs installed on seven construction
vehicles

NOx Adsorbers Not in commercial use for non-road engines
Lean NOx Catalysts " See Lean NOx Catalyst with DOC, below.
PM and NOx control
Low Pressure Exhaust " Not in commercial use for non-road engines
Gas Recirculation (EGR)
SCR System with PM " 1. Houston, TX—Houston City has retrofit Cummins 6BTA 5.9L 
Emission Control engines on 6 Gradall excavators

2. Port of Houston, TX—GR Birdwell has retrofit several pieces of
construction equipment

Lean NOx Catalyst with " 1.  Fresno, CA—Case IH STX 375 wheel lower and a Komatsu WA450 
DPF—Cleaire Longview wheel loader

2. CADOT, California - John Deere672 CH motor grader
Lean NOx Catalyst with " 1. Concord, CA—Onan stationary 300 DGFC generator
DOC—Cleaire Lonestar 2. Sacramento, CA—Caterpillar 8W2517 (16G) motor grader
Retrofit technologies and 
cleaner fuels
Fuel Borne Catalyst (FBC) " 1. Q-Bridge Project, CT—Starr construction excavator, Samsung 280LC
with DOC—Platinum Plus 2. New York City, NY—Vergona crane, unknown model
FBC with Catalyzed Wire Not in commercial use for non-road engines
Mesh Filter (CWMF)—
Platinum Plus

APPENDIX F
Examples of nonroad retrofit technology use

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This was last updated in April 2005.
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In use 
in nonroad

Status enginesa Two projects/sites in which the technology/fuel has been used

Emulsified Diesel Fuel " Between the Port of Los Angeles and the Port of Long Beach in CA, 
with DOC approximately 250 yard hustlers, top picks/side picks, and rubber

tired gantry-cranes, etc have DOCs and use PuriNOx.
Cleaner fuels and additives
Emulsified Diesel Fuel— " 1. Port of Houston, TX—approximately 50+ pieces of cargo-handling 
PuriNOx equipment use PuriNOx

2. Extensive, multi-engine/model testing conducted by USEPA and by
Air Improvement Resources

Biodiesel " 1. Hutchinson Salt Co, KA—uses B100 in all underground diesel
machinery, 32,000 gallons/year

2. Pioneer Hi-Bred Intl., Charlotte, NC—uses biodiesel on all farm
and tractor equipment

*In order for a technology to be considered “in use,” it must: 1) be commercially available, and 2) have been used in at least 2 projects with varying locations.

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This was last updated in April 2005.
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Dear [Decision Maker].
I write to direct your attention to the growing health and environmental impacts

associated with diesel engines, and to encourage you to address this problem. Diesel
engines, the workhorses of America’s economy, are a significant source of air pollu-
tion in many communities across the country. Fortunately, cost-effective technology
exists to reduce harmful diesel emissions by as much as 90%. Your help is needed to
ensure that this technology is taken advantage of.

Emissions from diesel engines contain almost 40 toxic substances and contribute
to a laundry list of adverse health effects including: asthma, cardiovascular and
respiratory problems, strokes, heart attacks, lung cancer and premature death. Of
special concern are two main pollutants: fine particulate matter, which lodges deep in
the lung, and oxides of nitrogen (NOx), which are precursors to smog. Diesel engines
are a significant source of fine particulates and NOx, and recent EPA data shows that
about half of all Americans live in places that fail to meet basic health standards for
one or both of these pollutants.

Nonroad diesel engines are, quite literally, engines that power vehicles that do
not normally operate on roads. They include, for example, locomotives, agricultural
equipment (i.e., tractors), construction and mining equipment (i.e., graders and back
hoes), and ships. Collectively, nonroad engines discharge more dangerous fine sooty
particles than any other source in the transportation sector.

The EPA recently established rigorous emissions standards for new nonroad diesel
engines. Unfortunately, the full pollution reduction and public health benefits of the
non-road rule will not be realized for decades because they only apply to new non-
road diesel engines and not to older, dirtier diesel engines, which have a long life
span. A child born today may still be breathing soot from a backhoe in her neigh-
borhood when she graduates from college—unless that backhoe is replaced with a
newer, cleaner one, or is retrofit with emissions controls.

Public and private leadership is needed to ensure that dirty diesel engines in our
community are replaced or retrofit to reduce their polluting potential. As a com-
munity leader, I am asking you to implement programs to reduce pollution from
dangerous diesel engine exhaust from vehicles in use in our community. Environmental
Defense’s Cleaner Diesel Handbook, available at: www.environmentaldefense.org/go/
dieselhandbook, is a good starting point. The handbook shows that there is a cost-
effective way to reduce the adverse health effects of diesel pollution.

The Cleaner Diesel Handbook outlines some simple ways to reduce diesel pollu-
tion, like enforcing idling laws, using clean fuels (like ultra-low sulfur diesel), and
best available retrofit technologies that can reduce diesel emissions by up to 90%. It
also offers a variety of methods for implementing successful diesel retrofit programs.
With your leadership, these tools can reduce air pollution from diesel engines and
protect public health in our community. Thank you.

Sincerely,
[Your name]
[Your address]

APPENDIX G
Sample action letter
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1 Environmental Defense is a national non-
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members around the country and over
50,000 members and activists in New York.
The Living Cities program at Environ-
mental Defense is focused specifically on
actions that will help to improve water and
air quality, clean up contaminated lands,
support sound transportation investments
and will reduce greenhouse gases (GHGs).
Environmental Defense is not affiliated with
any manufacturer or supplier identified in
this handbook, and Environmental Defense
does not endorse any particular supplier,
retrofit or fuel technology manufacturer.
This handbook provides only a general
overview of commercialized nonroad retrofit
technology and cleaner fuel technology
options. We provide information about
specific companies or suppliers for informa-
tional purposes only, but inclusion in, or
omission from, this handbook should not be
interpreted as a judgment about a particular
technology or company. Questions about
specific products, applications, emerging
technologies, or next steps should be taken
up directly with appropriate private sector
companies or consultants.
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Transportation and Air Quality. Online
resource, available at:
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p-hd/2004fr/420f04029.htm Last accessed
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available at: www.epa.gov/ozonedesignations
Last accessed 03/01/05.

6 EPA, “Fine Particle (PM 2.5) Designations.”
Online resource, available at: http://www.epa
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Preface 

The draft of the Air Toxics Hot Spots Program Guidance Manual for Preparation of 
Health Risk Assessments (Guidance Manual) is a description of the algorithms, 
recommended exposure variates, cancer and noncancer health values, and the air 
modeling protocols needed to perform a health risk assessment (HRA) under the Air 
Toxics Hot Spots Information and Assessment Act of 1987(Health and Safety Code 
Section 44300 et seq., see Appendix B). The Children’s Environmental Health 
Protection Act of 1999 (Health and Safety Code Section 39606, also contained in 
Appendix B), which requires explicit consideration of infants and children in assessing 
risks from air toxics, necessitated revisions of the methods for both noncancer and 
cancer risk assessment, and of the exposure variates.  This draft version of the 
Guidance Manual updates the previous version (OEHHA, 2003), and reflects advances 
in the field of risk assessment along with explicit consideration of infants and children. 

The information presented in the draft manual is compiled from three technical support 
documents (TSDs) released by the Office of Environmental Health Hazard Assessment 
(OEHHA) for the Hot Spots Program. The three TSDs (which are also revised versions, 
replacing the original four Hot Spots TSDs adopted between 1999 and 2003) underwent 
public comment and peer review and were adopted for use in the Air Toxics Hot Spots 
program by the Director of OEHHA. The Technical Support Document for the 
Derivation of Noncancer Reference Exposure Levels (June, 2008) addressed the 
methodology for deriving acute, chronic and eight hour Reference Exposure Levels.  
The Technical Support Document for Cancer Potency Factors (May 2009) addresses 
the methodology for deriving cancer potency factors and adjusting cancer potency to 
account for the increased sensitivity of early-in-life exposure to carcinogens. The 
Technical Support Document for Exposure Assessment and Stochastic Analysis (June 
2012) presents the exposure model for the Hot Spots program and reviews the 
available literature on exposure and relevant fate and transport variates.  All three TSDs 
are available on OEHHA’s web site at: 
http://www.oehha.ca.gov/air/hot_spots/index.html. Excerpts of these three TSDs are 
presented in this document. There is relatively little new information in the Guidance 
Manual since the adoption of the TSDs. 

The draft Guidance Manual was released for public review.  Public comments were 
received and changes were made in response to some comments. Responses were 
developed to all public comments. Both the Guidance Manual and OEHHA's response 
to comments were then reviewed by the State's Scientific Review Panel on Toxic Air 
Contaminants (SRP), who previously reviewed the three TSDs upon which this 
guidance is based.  Following review by the SRP, OEHHA finalized this Guidance 
Manual. This Guidance Manual supersedes the risk assessment methods presented in 
the Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk 
Assessments (OEHHA, 2003), which in turn replaced earlier guidance provided by the 
California Air Pollution Control Officer’s Association (CAPCOA, 1993). This manual 
updates health effects values, exposure pathway variates (e.g., breathing rates), and 
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continues to use a tiered approach for performing HRAs based on current science and 
policy assessment. The Technical Support Document for Cancer Potency Factors 
(OEHHA, 2009) recommends a tenfold early-in-life potency factor adjustment for the 
third trimester and ages zero to less than two, and a threefold adjustment factor for 
ages two to less than sixteen.  In addition, we recommend evaluating residency periods 
of nine, thirty and seventy years.  This means that exposure variates are needed for the 
third trimester, ages zero to less than two, ages two to less than nine, ages two to less 
than 16, ages 16 to less than 30, and ages 16 to 70. 

The tiered approach presented in this draft manual provides a risk assessor with 
flexibility and allows consideration of site-specific differences.  Furthermore, risk 
assessors can tailor the level of effort and refinement of an HRA by using the point-
estimate exposure variates or the stochastic treatment of distributions of exposure 
variates.  The four-tiered approach to risk assessment primarily applies to residential 
cancer risk assessment. Compared to the OEHHA 2003 document, the exposure 
pathways in the Guidance Manual remain the same. The exposure and risk algorithms 
are similar, but they have been revised to accept new data or variables that are used in 
the tiered risk assessment approach. 

The draft manual also contains example calculations and an outline for a modeling 
protocol and an HRA report.  A software program, the Hot Spots Analysis and Reporting 
Program (HARP), has been developed by the Air Resources Board in consultation with 
OEHHA and Air Pollution Control/Air Quality Management District representatives. The 
HARP software, which is being updated with the new exposure variates and health 
values, is the recommended model for calculating and presenting HRA results for the Hot 
Spots Program.  Information on obtaining the HARP software can be found on the ARB’s 
web site at www.arb.ca.gov under the Hot Spots Program. 

The intent of the Guidance Manual and the HARP software is to incorporate children’s 
health concerns, update risk assessment practices, and to provide consistent risk 
assessment procedures. The use of consistent risk assessment methods and report 
presentation has many benefits, such as expediting the preparation and review of HRAs, 
minimizing revision and resubmission of HRAs, allowing a format for facility comparisons, 
and cost-effective implementation of HRAs and the Hot Spots Program. Risk 
assessments prepared with this Guidance Manual may be used for permitting new or 
modified stationary sources, or public notification, and risk reduction requirements of the 
Hot Spots Program. The use of uniform procedures allows comparison of risks from 
different facilities and enables identification of facilities that are problematic from a public 
health perspective. OEHHA reviews the HRAs to insure they are adequate for decision 
making, but does not play a role in permitting decisions that may result from the HRAs. 
OEHHA will provide advice to the Districts when requested on any of the risk assessment 
methods or health values they have used. 
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1 - Introduction
 

1.1 Development of Guidelines 

The Air Toxics Hot Spots Information and Assessment Act is designed to provide 
information to state and local agencies and to the general public on the extent of 
airborne emissions from stationary sources and the potential public health impacts of 
those emissions. The Hot Spots Act requires that the Office of Environmental Health 
Hazard Assessment (OEHHA) develop risk assessment guidelines for the Hot Spots 
program (Health and Safety Code (HSC) Section 44360(b)(2)) (see Appendix B for the 
text of the HSC).  In addition, the Hot Spots Act specifically requires OEHHA to develop 
a “likelihood of risks” approach to health risk assessment.  In response, OEHHA 
developed a tiered approach to risk assessment where a point estimate approach is first 
employed.  If a more detailed analysis is needed, OEHHA has developed a stochastic, 
or probabilistic, approach using exposure factor distributions that can be applied in a 
stochastic estimate of the exposure. A detailed presentation of the tiered approach, risk 
assessment algorithms, selected exposure variates (e.g., breathing rate), and 
distributions with a literature review is presented in the Air Toxics Hot Spots Program 
Risk Assessment Guidelines; Technical Support Document for Exposure Assessment 
and Stochastic Analysis (OEHHA, 2012).  A summary of this information can be found 
in Chapter 5 of this document. 

The Technical Support Document for the Derivation of Noncancer Reference Exposure 
Levels (OEHHA, 2008) addresses dose response relationships for noncancer health 
effects and the methodology for deriving acute, chronic and 8-hour Reference Exposure 
Levels (RELs).  Currently there are 53 acute RELs, 82 chronic RELs, and 10 eight-hour 
RELs. Review and revision of RELs to take into account new information and sensitive 
subpopulations including infants and children is an ongoing process. All draft RELs for 
individual chemicals revised under the current noncancer methodology will undergo 
public comment and peer review, as mandated by the Hot Spots Act.  The Technical 
Support Document for Cancer Potency Factors (OEHHA, 2009) addresses the 
methodology for deriving cancer potency factors and adjusting cancer potency to 
account for the increased sensitivity to early-in-life exposure to carcinogens.  This 
document contains inhalation cancer potency factors and oral cancer potency factors for 
142 toxicants and toxicant compound classes developed by OEHHA or developed by 
other authoritative bodies and endorsed by OEHHA. The OEHHA website 
(www.oehha.ca.gov) should be consulted for the most current adopted chronic, acute 
and 8-hour RELs and cancer potency factors.  In addition, for a small subset of these 
substances that are subject to airborne deposition and hence human oral and dermal 
exposure, oral chronic RELs and oral cancer potency factors have been developed by 
OEHHA.  A summary of cancer and noncancer health effects values can be found in 
Appendix L and Chapters 6 and 7 of the Guidance Manual.  All three Technical Support 
Documents have undergone public and peer review and have been approved by the 
state’s Scientific Review Panel on Toxic Air Contaminants and adopted by OEHHA. 
The Guidance Manual is undergoing the same public and peer review process. 
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The Guidance Manual contains a description of the algorithms, recommended exposure 
variates, and cancer and noncancer health values, and modeling protocols needed to 
perform a Hot Spots risk assessment under the Hot Spots Act (see Appendix B).  The 
information for the Guidance Manual is taken from the three TSDs.  The Guidance 
Manual supersedes the risk assessment methods presented in the Air Toxics Hot Spots 
Program Guidance Manual for Preparation of Health Risk Assessments (OEHHA, 
2003).  

The Guidance Manual is intended to address health risks from airborne contaminants 
released by stationary sources. Some of the methodology used is common to other 
regulatory risk assessment applications, particularly for California programs.  However, if 
the reader needs to prepare a Health Risk Assessment (HRA) under another program, 
the HRA may need additional analyses. Therefore, appropriate California and federal 
agencies should be contacted.  For example, if a facility must comply with HRA 
requirements under the Resource Conservation and Recovery Act (RCRA) or the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), the 
California Department of Toxic Substances Control (DTSC) must be contacted to 
determine if an HRA written to comply with AB 2588 will also satisfy RCRA/CERCLA 
requirements. 

1.2 Use of the Guidance Manual 

The intent in developing this Guidance Manual is to provide HRA procedures for use in 
the Air Toxics Hot Spots Program or for the permitting of existing, new, or modified 
stationary sources. The Air Resources Board (ARB) website (www.arb.ca.gov) provides 
more information on the Hot Spots Program and risk management guidelines, including 
recommendations for permitting existing, new, or modified stationary sources. The use of 
consistent risk assessment procedures and report presentation allows comparison of one 
facility to another, expedites the review of HRAs by reviewing agencies, and minimizes 
revision and resubmission of HRAs. 

OEHHA recognizes that no one risk assessment procedure or set of exposure variates 
could perfectly address the many types of stationary facilities in diverse locations in 
California. Therefore a tiered risk assessment approach was developed to provide 
flexibility and allow consideration of site-specific differences. The tiered approach to risk 
assessment is discussed in detail in Chapter 8 of this Guidance. 

These guidelines should be used in conjunction with the emission data collected and 
reported pursuant to requirements of the ARB’s Emission Inventory Criteria and 
Guidelines Regulations (Title 17, California Code of Regulations, 
Sections 93300-93300.5), and the Emission Inventory Criteria and Guidelines Report for 
the Air Toxics “Hot Spots” Program (EICG Report), which is incorporated by reference 
therein (see ARB’s web site: http://www.arb.ca.gov/ab2588/2588guid.htm for the most 
current version, which was approved on August 27, 2007).  This regulation outlines 
requirements for the collection of emission data, based on an inventory plan, which must 
be approved by the Air Pollution Control or Air Quality Management District (District).  The 
emissions reported under this program are routine or predictable and include continuous 
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and intermittent releases and predictable process upsets or leaks. Emissions for 
unpredictable releases (e.g., accidental catastrophic releases) are not reported under this 
program. 

For landfill sites, these guidelines should be applied to the results of the landfill testing 
required under Health and Safety Code Section 41805.5 as well as to any emissions 
reported under the emission inventory requirements of the Air Toxics Hot Spots Act 
(e.g., from flares or other on-site equipment).  Districts should be consulted to determine 
the specific landfill testing data to be used. 

1.3 Who is Required to Conduct a Risk Assessment 

The Hot Spots Act requires that each local Air Pollution Control District or Air Quality 
Management District (hereinafter referred to as District) determine which facilities will 
prepare an HRA.  As defined under the Hot Spots Act, an HRA includes a comprehensive 
analysis of the dispersion of hazardous substances in the environment, their potential for 
human exposure, and a quantitative assessment of both individual and population-wide 
health risks associated with those levels of exposure. 

Districts are to determine which facilities will prepare an HRA based on a prioritization 
process outlined in the law.  The process by which Districts identify priority facilities for 
risk assessment involves consideration of potency, toxicity, quantity of emissions, and 
proximity to sensitive receptors such as hospitals, daycare centers, schools, work-sites, 
and residences. The District may also consider other factors that may contribute to an 
increased potential for significant risk to human receptors.  As part of this process 
Districts categorize facilities as high, intermediate, or low priority. The District 
prioritization process is described in the CAPCOA Air Toxics Hot Spots Program Facility 
Prioritization Guidelines, July 1990 (CAPCOA, 1990), although some Districts may have 
adopted their own method for prioritizing facilities for the purposes of AB2588, permitting, 
etc. Consult the District for updates to the Prioritization Guidelines.  See the Hot Spots 
Program on ARB’s web site at www.arb.ca.gov for more information on facility 
prioritization procedures. 

Facilities designated by a District as “high priority” are required to submit an HRA to the 
District within 150 days of designation.  Districts may grant a 30-day extension.  However, 
a District may require any facility to prepare and submit an HRA according to the District 
priorities established for purposes of the Hot Spots Act. 
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1.4	 The Hot Spots Analysis and Reporting Program (HARP) Software 

The ARB and the Districts have identified a critical need for software to assist with the 
programmatic aspects of the Hot Spots Program. HARP is computer software used by 
the ARB, OEHHA, Districts, and facility operators to promote statewide consistency, 
efficiency, and cost-effective implementation of HRAs and the Hot Spots Program. The 
HARP software package includes: 1) an Emissions Inventory Database Module, 2) an Air 
Dispersion Modeling Module, and 3) a Risk Analysis Module. The user-friendly 
Windows-based package provides for: 

1.	 Electronic implementation of the risk assessment methods presented in the
OEHHA guidelines (Guidance Manual);

2.	 Electronic data transfer from facilities and Districts;

3.	 The production of reports;

4.	 Facility prioritization;

5.	 Air dispersion modeling (AERMOD) of multiple emission releases or facilities
for cumulative impact evaluations;

6.	 A summary report of acute, 8-hour, and chronic health hazard quotients or
indices, and cancer risk at the point of maximum impact (PMI), maximally
exposed individual resident (MEIR), maximally exposed individual worker
(MEIW) and other receptors to be evaluated as needed;

7.	 Mapping displays of facility property boundaries, risk isopleths, and elevation
contours;

8.	 The ability to display combined risk contours from multiple emission sources;

9.	 Output of data for use in other “off-the-shelf” Geographic Information Systems
(GIS) programs for additional types of analysis; and

10.	 Census data for determining population-related health impacts showing the
number of people exposed at various cancer risk levels and cancer burden.

1.5	 Risk Assessment Review Process 

The Hot Spots Act risk assessments are reviewed by the local District and by OEHHA. 
The Districts focus their review on the emissions data and the air dispersion modeling. 
OEHHA provides comments on the HRA’s general concordance with the Guidelines 
Manual and the completeness of the reported health risks. The District, taking into 
account the comments of OEHHA, approves the HRA or returns it to the facility for 
revision and resubmission.  If the HRA is not revised and resubmitted by the facility 
within 60 days, the District may modify the HRA and approve it as modified.  Based on 
the approved HRA, the District determines if there is a significant health risk associated 
with emissions from the facility.  If the District determines that facility emissions pose a 
significant health risk, the facility operator provides notice to all exposed individuals 
regarding the results of the HRA and may be required to take steps to reduce emissions 
by implementing a risk reduction audit and plan.  Notification is to be made according to 

1-4 



       

 

 
 

  
      

    
 

   

   
   

     
  

    
   

    
      

 
   

   
  

  
    

  
  

     
  

  
  

  
  

 
   

    
  

 
   

   

  
  

 
    

  
   

Air Toxics Hot Spots Program Guidance Manual February 2015 

procedures specified by the District.  Each District determines its own levels of 
significance for cancer and noncancer health effects for notification and risk reduction. 
See the Hot Spots Program on ARB’s web site at www.arb.ca.gov for more information 
on significance levels selected by each District. 

1.6 Uncertainty in Risk Assessment 

OEHHA has striven to use the best science available in developing these risk 
assessment guidelines.  However, there is a great deal of uncertainty associated with 
the process of risk assessment. The uncertainty arises from lack of data in many areas 
necessitating the use of assumptions. The assumptions used in these guidelines are 
designed to err on the side of health protection in order to avoid underestimation of risk 
to the public. Sources of uncertainty, which may overestimate or underestimate risk, 
include: 1) extrapolation of toxicity data in animals to humans, 2) uncertainty in the 
estimation of emissions, 3) uncertainty in the air dispersion models, and 4) uncertainty 
in the exposure estimates.  In addition to uncertainty, there is a natural range or 
variability in measured parameters defining the exposure scenario. Scientific studies 
with representative sampling and large enough sample sizes can characterize this 
variability. In the specific context of a Hot Spots risk assessment, the source of 
variability with the greatest quantitative impact is variation among the human population 
in such properties as height, weight, food consumption, breathing rates, and 
susceptibility to chemical toxicants. OEHHA captures at least some of the variability in 
exposure by developing data driven distributions of intake rates, where feasible, in the 
TSD for Exposure Assessment (OEHHA, 2012). 

Interactive effects of exposure to more than one carcinogen or toxicant are addressed in 
the risk assessment with default assumptions of additivity.  Cancer risks from all 
carcinogens addressed in the HRA are added. Similarly, non-cancer hazard quotients 
for substances impacting the same target organ/system are added to determine the 
hazard index (HI).  Although such effects of multiple chemicals are assumed to be 
additive by default, several examples of synergism (interactive effects greater than 
additive) are known.  For substances that act synergistically, the HRA could 
underestimate the risks.  Some substances may have antagonistic effects (lessen the 
toxic effects produced by another substance). For substances that act antagonistically, 
the HRA could overestimate the risks. 

Other sources of uncertainty, which may underestimate or overestimate risk, can be 
found in exposure estimates where little or no data are available (e.g., soil half-life and 
dermal penetration of some substances from a soil matrix). 

The differences among species and within human populations usually cannot be easily 
quantified and incorporated into risk assessments.  Factors including metabolism, target 
site sensitivity, diet, immunological responses, and genetics may influence the response 
to toxicants. The human population is much more diverse both genetically and 
culturally (e.g., lifestyle, diet) than inbred experimental animals.  The intraspecies 
variability among humans is expected to be much greater than in laboratory animals. 
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In most cases, cancer potency values have been estimated only for the single most 
affected tumor site. This represents a source of uncertainty in the cancer risk 
assessment. Adjustment for tumors at multiple sites induced by some carcinogens 
may result in a higher potency.  Some recent assessments of carcinogens include such 
adjustments. Other uncertainties arise 1) in the assumptions underlying the 
dose-response model used, and 2) in extrapolating from large experimental doses, 
where other toxic effects may compromise the assessment of carcinogenic potential, to 
usually much smaller environmental doses. 

When occupational epidemiological data are used to generate a carcinogenic potency 
or a health protective level for a non-carcinogen, less uncertainty is involved in the 
extrapolation from workplace exposures to environmental exposures. When using 
human data, no interspecies extrapolation is necessary eliminating a significant source 
of uncertainty.  However, children are a subpopulation with hematological, nervous, 
endocrine, and immune systems that are still developing and may be more sensitive to 
the effects of toxicants. The worker population and risk estimates based on 
occupational epidemiological data are more uncertain for children than adults. Current 
risk assessment guidelines include procedures designed to address the possibly greater 
sensitivity of infants and children, but there are only a few compounds for which these 
effects have actually been measured experimentally.  In most cases, the adjustment 
relies on default assumptions which may either underestimate or overestimate the true 
risks faced by infants and children exposed to toxic substances or carcinogens. 

Risk estimates generated by an HRA should not be interpreted as the expected rates of 
disease in the exposed population but rather as estimates of potential for disease, 
based on current knowledge and a number of assumptions. 

In the Hot Spots program, cancer risk is often expressed as the maximum number of 
new cases of cancer projected to occur in a population of one million people due to 
exposure to the cancer-causing substance over a 30-year residential period. However, 
there is uncertainty associated with the cancer risk estimate.  An individual’s risk of 
contracting cancer from exposure to facility emissions may be less or more than the risk 
calculated in the risk assessment. An individual’s risk not only depends on the 
individual’s exposure to a specific chemical but also on his or her genetic background, 
health, diet, lifestyle choices and other environmental and workplace exposures. 
OEHHA uses health-protective exposure assumptions to avoid underestimating risk. For 
example, the risk estimate for airborne exposure to chemical emissions uses the health-
protective assumption that the individual has a high breathing rate and exposure began 
early in life when cancer risk is highest. 

A Reference Exposure Level (REL) is the concentration level at or below which no 
adverse non-cancer health effects are anticipated for the specified exposure duration. 
RELs are based on the most sensitive, relevant, adverse health effect reported in the 
medical and toxicological literature. RELs are designed to protect the most sensitive 
individuals in the population by the inclusion of factors that account for uncertainties as 
well as individual differences in human susceptibility to chemical exposures. The 
factors used in the calculation of RELs are meant to err on the side of public health 
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protection in order to avoid underestimation of non-cancer hazards.  Exceeding the REL 
does not automatically indicate an adverse health impact.  However, increasing 
concentrations above the REL value increases the likelihood that the health effect will 
occur. 

Risk assessments under the Hot Spots program are often used to compare one source 
with another and to prioritize concerns. Consistent approaches to risk assessment are 
necessary to fulfill this function. 

1.7 Tiered Approach to Risk Assessment 

OEHHA developed a tiered approach to accommodate consideration of site-specific 
data that may be more appropriate for a given facility than the default variate. The first 
tier is the simplest point estimate approach to estimating exposure to facility emissions. 
Tier 1 is the first step in conducting a comprehensive risk assessment using algorithms 
and point estimates of input values described in the Technical Support Document for 
Exposure Assessment and Stochastic Analysis.  (OEHHA, 2012)  Each facility conducts 
a Tier 1 risk assessment to promote consistency across the state in facility risk 
assessments and facilitate comparisons across facilities. To be health-protective, high-
end estimates for the key intake exposure variates are used for the dominant exposure 
pathways. 

Tier 2 allows use of site-specific point estimates of exposure variates as long as these 
estimates can be justified.  For example, if there are data indicating that consumption of 
fish from an impacted body of water is lower than the OEHHA-recommended fish 
consumption rate, then the facility can use that data to generate a point estimate for 
sport-fish consumption from that body of water. The risk assessor must supply the data 
and methods used for the site-specific estimates, and the site-specific estimates must 
be reproducible and approved by both the District and OEHHA. 

Tier 3 risk assessment involves stochastic analysis of exposure using data-based 
distributions for the key exposure variates compiled in the OEHHA (2012) Technical 
Support Document. Since a stochastic approach to risk assessment provides more 
information about the range of risk estimates based on the range of exposures, Tier 3 
can serve as a useful supplement to the Tier 1 and 2 approaches. Variance 
propagation methods (e.g., Monte Carlo analysis) are used to derive a range of cancer 
risk estimates reflecting the known variability in the inputs. Finally, a Tier 4 approach 
would use distributions of exposure variates that may be more appropriate for a site, 
such as the distribution of fish consumption rates for a specific body of water impacted 
by a facility.  As in a Tier 2 approach, the risk assessment must supply the data and 
methods used for the site-specific distributions for exposure variates, and the site-
specific estimates must be justified to and reproducible by the Districts and OEHHA. 

1.8 References 

CAPCOA, 1990. CAPCOA Air Toxics Hot Spots Program Facility Prioritization 
Guidelines. California Air Pollution Control Officers Association, July 1990. 
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2 - Overview of Health Risk Assessment 

2.1 The Model for Risk Assessment 

The standard approach currently used for health risk assessment (HRA) was originally 
proposed by the National Academy of Sciences in the 1983 book: Risk Assessment in 
the Federal Government: Managing the Process (NAS, 1983) and was updated in the 
Academy’s 1994 book: Science and Judgment in Risk Assessment (NAS, 1994).  In 
2009 the National Academy published Science and Decisions: Advancing Risk 
Assessment (NAS, 2009), in which a number of recommendations are made on 
improving the risk assessment process and expanding it to include community concerns 
and cumulative risks. The four steps involved in the risk assessment process are 
1) hazard identification, 2) exposure assessment, 3) dose-response assessment, and 
4) risk characterization. These four steps are briefly discussed below. 

2.2 Hazard Identification 

For air toxics sources, hazard identification involves the pollutant(s) of concern emitted 
by a facility, and the types of adverse health effects associated with exposure to the 
chemical(s), including whether a pollutant is a potential human carcinogen or is 
associated with other types of adverse health effects. For the Air Toxics Hot Spots 
Program (Hot Spots), the emitted substances that are addressed in a risk assessment 
are found in the list of substances designated in the ARB’s Emission Inventory Criteria 
and Guidelines Regulations (Title 17, California Code of Regulations, Sections 93300-
93300.5), and the Emission Inventory Criteria and Guidelines Report (EICG Report), 
which is incorporated by reference therein (ARB, 2007). This list of substances is 
contained in Appendix A of this document and the EICG Report. The list of substances 
also identifies those substances that are considered human carcinogens or potential 
human carcinogens. 

2.3 Exposure Assessment 

The purpose of the exposure assessment is to estimate the extent of public exposure to 
emitted substances.  For the Hot spots program, in practice this means estimating 
exposures for those emitted substances for which potential cancer risk or noncancer 
health hazards for acute, repeated 8-hour, and chronic exposures will be evaluated. 
This involves emission quantification, modeling of environmental transport, evaluation of 
environmental fate, identification of exposure routes, identification of exposed 
populations, and estimation of short-term (e.g., 1-hour maximum), 8-hour average, and 
long-term (annual) exposure levels.  These activities are described in Chapters 4 and 5. 
Chapter 5 also discusses the tiered approach to risk assessment. 

The ARB’s Emission Inventory Criteria and Guidelines (EICG) Report provides 
assistance in determining those substances that must be evaluated in an HRA and the 
reporting requirements of facilities, while the Hot Spots Analysis and Reporting Program 
(HARP) software can be used to model ground level concentrations at specific off-site 
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locations resulting from facility emissions. The United States Environmental Protection 
Agency (U.S. EPA) has adopted the AERMOD air dispersion model into its list of 
regulatory approved models, in place of the previously used ISCST3 model.  AERMOD 
is a steady-state plume model that incorporates air dispersion based on planetary 
boundary layer turbulence structure and scaling concepts, including treatment of both 
surface and elevated sources, and both simple and complex terrain (U.S. EPA, 2009).  
The Air Resources Board recommends AERMOD for Hot Spots risk assessments. The 
AERMOD air modeling software will be incorporated into the HARP software, which 
allows the user to input all dispersion parameters directly into the program to generate 
air dispersion data. Alternatively, the air dispersion data may be generated separately 
from HARP using other air dispersion models, and then imported into HARP to generate 
risk estimates.  Data imported into HARP must already be in the format required by 
HARP. HARP has the flexibility to generate a summary of the risk data necessary for 
an HRA by either of the above approaches. 

Most of the toxicants assessed under the Hot Spots program are volatile organic 
compounds that remain as gases when emitted into the air. These chemicals are not 
subject to appreciable deposition to soil, surface waters, or plants.  Therefore, human 
exposure via ingestion or dermal exposure, at least at concentrations typically 
encountered in the ambient air, is not considered for volatile organic compounds in the 
Hot Spots risk assessments. While some models indicate potential for dermal exposure 
to certain volatile organic compounds, at this time, the Hot spots program does not 
consider this pathway. Significant exposure to volatile organic toxicants emitted into the 
air occurs through the inhalation pathway, and this pathway is the primary consideration 
in the Hot Spots risk assessments.  A small subset of Hot Spots substances consists of 
semi-volatile organic and metal toxicants emitted partially or totally as particles subject 
to deposition.  Ingestion and dermal pathways as well as the inhalation pathway must 
be evaluated for these chemicals.  A few of these semi-volatile organic and metal 
toxicants must also include the breast milk ingestion pathway.  Additional ingestion 
pathways may also need to be evaluated depending on the pathways of exposure for 
the specific receptor of interest. Table 5.1 in Chapter 5, Table 6.4 in Chapter 6, and 
Table 7.1 in Chapter 7 list the substances that must be evaluated for multipathway 
impacts.  HARP is designed to assess potential health impacts posed by substances 
that must be analyzed by a multipathway approach. 

2.4 Dose-Response Assessment 

Dose-response assessment is the process of characterizing the relationship between 
exposure to an agent and incidence of an adverse health effect in exposed populations. 
In quantitative carcinogenic risk assessment, the dose-response relationship is 
expressed in terms of a potency slope that is used to calculate the probability or risk of 
cancer associated with an estimated exposure.  Cancer potency factors are expressed 
as the 95th percent upper confidence limit of the slope of the dose response curve 
estimated assuming continuous lifetime exposure to a substance. Typically, potency 
factors are expressed as units of inverse dose (e.g., (mg/kg BW/day)-1) or inverse 

)-1concentration (e.g., (µg/m3 ). It is assumed in cancer risk assessments that risk is 
directly proportional to dose and that there is no threshold for carcinogenesis.  
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The Office of Environmental Health Hazard Assessment (OEHHA) has compiled cancer 
potency factors, which should be used in risk assessments for the Hot Spots program, 
in Table 7.1.  Cancer potency factors listed in Table 7.1 were derived either by the U.S. 
EPA or by OEHHA, underwent public and peer-review, and were adopted for use in the 
program.  Chapter 8 describes procedures for use of potency values in estimating 
excess cancer risk.  For a detailed description of cancer potency factors, refer to the 
Technical Support Document for Cancer Potency Factors (OEHHA, 2009). 

For noncarcinogenic effects, dose-response data developed from animal or human 
studies are used to develop acute, 8-hour, and chronic noncancer Reference Exposure 
Levels (RELs). The acute, 8-hour and chronic RELs are defined as the concentration at 
which no adverse noncancer health effects are anticipated even in sensitive members 
of the general population, with infrequent one hour exposures, repeated 8-hour 
exposures over a significant fraction of a lifetime, or continuous exposure over a 
significant fraction of a lifetime, respectively. The most sensitive health effect is chosen 
to develop the REL if the chemical affects multiple organ systems. Unlike cancer health 
effects, noncancer health effects are generally assumed to have thresholds for adverse 
effects.  In other words, injury from a pollutant will not occur until exposure to that 
pollutant has reached or exceeded a certain concentration (i.e., threshold) and/or dose. 
The acute, 8-hour, and chronic RELs are air concentrations intended to be below the 
threshold for health effects for the general population. 

The actual threshold for health effects in the general population is generally not known 
with any precision.  Uncertainty factors are applied to the Lowest Observed Adverse 
Effects Level (LOAEL) or No Observed Adverse Effects Level (NOAEL) or Benchmark 
Concentration values from animal or human studies to help ensure that the chronic, 
8-hour and acute REL values are below the threshold for human health for nearly all 
individuals.  This guidance manual provides the acute, 8-hour, and chronic Reference 
Exposure Levels in Tables 6.1 through 6.3. Some substances that pose a chronic or 
repeated 8-hour inhalation hazard may also present a chronic hazard via non-inhalation 
routes of exposure (e.g., ingestion of contaminated water, foods, or soils, and dermal 
absorption).  The oral RELs for these substances are presented in Table 6.4. The 
methodology and derivations for acute, 8-hour, and chronic, RELs are described in the 
Technical Support Document for the Derivation of Noncancer Reference Exposure 
Levels (OEHHA, 2008). 

2.5 Risk Characterization 

This is the final step of risk assessment. In this step, modeled concentrations and 
exposure information, which are determined through exposure assessment, are 
combined with potency factors and RELs that are developed through dose-response 
assessment. The use of cancer potency factors to assess total cancer risk and the use 
of the hazard index approach for evaluating the potential for noncarcinogenic health 
effects are described in Chapter 8.  Example calculations for determining (inhalation) 
cancer risk and noncancer acute, 8-hour, and chronic hazard quotients and hazard 
indices are presented in Appendix I.  Chapter 9 provides an outline that specifies the 
content and recommended format of HRA results. 
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Under the Hot Spots Act, health risk assessments are to quantify both individual and 
population-wide health impacts (Health and Safety Code, Section 44306) (Appendix B).  
The health risk assessments are facility specific and the calculated risk should be 
combined for all pollutants emitted by a single facility.  For example, cancer risk from 
multiple carcinogens is considered additive. For exposures to multiple non-carcinogen 
pollutants, a hazard index approach is applied for air contaminants affecting the same 
organ system. All substances emitted by the facility that are on the Hot Spots Act list of 
substances must be identified in the HRA, including those on the list that do not have a 
potency value or REL. 

For assessing risk, OEHHA has developed two methods for determining dose via 
inhalation, dermal absorption, and ingestion pathways.  These two methods, the point 
estimate approach and the stochastic exposure assessment approach, are described 
below and in Chapters 5 and 8.  Detailed presentations of these methods can be found 
in: Technical Support Document for Exposure Assessment and Stochastic Analysis 
(OEHHA, 2012). 

2.5.1 Point Estimate Approach 

OEHHA provides information in this document on average and high-end values for key 
exposure pathways (e.g., breathing rate for the inhalation exposure pathway).  The 
average and high-end of point estimates in this document are defined in terms of the 
probability distribution of values for that variate. The mean represents the average 
values for point estimates and the 95th percentiles represent the high-end point 
estimates from the distributions identified in OEHHA (2012).  Thus, within the limitations 
of the data, average and high-end point estimates are supported by the distribution. 

Tier 1 of the tiered approach to risk assessment, which is briefly discussed in Section 
2.5.3 and presented in more detail in Chapter 8, utilizes a combination of the average 
and high-end point estimates to more realistically estimate exposure in multipathway 
risk assessments. This method uses high-end exposure estimates for the pathways 
that are the main drivers of exposure and the average point estimate for the other 
non-driving exposure pathways.  This approach will lessen the issue of compounding 
high-end exposure estimates, while retaining a health-protective approach for the more 
important exposure pathways.  It is unlikely that an individual receptor would be on the 
high-end of exposure for all exposure pathways.  See Chapter 8 for detailed discussions 
of how this multipathway methodology is applied to cancer and noncancer calculations. 
The HARP software can perform this analysis (referred to as the derived approach in 
the HARP software). 

In addition to using an estimate of average and high-end consumption rates, cancer risk 
evaluations at individual receptors are presented for 9, 30, and 70-year exposure 
durations. The 9 and 30-year durations correspond to the average and high-end of 
residency time recommended by U.S. EPA (1997).  The California data presented in 
Appendix L of the Exposure TSD (OEHHA, 2012) are generally supportive of the 
nationwide data. The 9 and 70-year exposure durations present potential impacts over 
the range of residency periods, while the 30-year exposure duration is recommended 
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for use as the basis for estimating cancer risk at the MEIR in all HRAs.  Population-wide 
impacts should use the 70-year exposure duration. 

The parameters used for all exposure durations assume exposure begins in the last 
trimester of pregnancy and progresses through the exposure duration of interest 
(e.g., 9, 30, or 70 years).  These assumptions are thus protective of children.  Children 
have higher intake rates on a per kilogram body weight basis (e.g., they breathe, drink 
and eat more per kg body weight than adults) and thus receive a higher dose from 
contaminated media. See Chapter 5 for the point estimates that can be used to 
estimate impacts for children.  Chapters 5 and 8 discuss how to calculate cancer risk 
based on various exposure durations and point estimates. Appendix I contains an 
example calculation and Chapter 9 clarifies how to present the findings in an HRA. 

2.5.2 Stochastic Exposure Assessment 

OEHHA was directed under the Air Toxics “Hot Spots” program (SB 1731, Calderon, 
stat. 1992; Health and Safety Code Section 44360(b)(2)) to develop a “likelihood of risk” 
approach to risk assessment. To satisfy this requirement, OEHHA developed a 
stochastic approach to risk assessment that utilizes distributions for exposure variates 
such as breathing rate and water consumption rate rather than a single point estimate. 
The variability in exposure can be propagated through the risk assessment model using 
the distributions as input and a Monte Carlo or similar method. The result of such an 
analysis is a range of risks that at least partially characterizes variability in exposure. 

Distributions of key exposure variates that are presented in the Technical Support 
Document for Exposure Assessment and Stochastic Analysis (OEHHA, 2012) were 
taken from the literature, if adequate, or developed from raw data of original studies. 
Intake variates such as vegetable consumption are relatively data rich; for these 
variates reasonable probability distributions can be constructed.  However, the data 
necessary to characterize the variability in risk assessment variates are not always 
available. For example, for the fate and transport variates (e.g., fish bioaccumulation 
factors), there are only a few measurements for a given chemical available which 
precludes the adequate characterization of a probability distribution. We only 
developed distributions for those key exposure variates that were adequately 
characterized by data. Development of distributions is described in detail in the 
Technical Support Document for Exposure Assessment and Stochastic Analysis 
(OEHHA, 2012).  
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2.5.3 Tiered Approach to Risk Assessment 

OEHHA recommends using a tiered approach to risk assessment. Tier 1 is a standard 
point estimate approach using the recommended point estimates presented in this 
document. If site-specific information is available to modify some point estimates 
developed in the Technical Support Document for Exposure Assessment and 
Stochastic Analysis (OEHHA, 2012) and is more appropriate to use than the 
recommended point estimates in this document, then Tier 2 allows use of that 
site-specific information.  Site-specific information should be presented to the District 
before being used. The District may contact OEHHA for additional advice. Note that all 
non-default variates need to be adequately justified to OEHHA and the Districts to be 
used. In Tier 3, a stochastic approach to exposure assessment is used with the data 
distributions developed in the TSD (OEHHA, 2012) and presented in this document. 
Tier 4 is also a stochastic approach but allows for utilization of site-specific distributions, 
if they are justifiable (to OEHHA and the Districts) and more appropriate for the site 
under evaluation than those recommended in this document.  Persons preparing an 
HRA that has a Tier 2 through Tier 4 evaluation must also include the results of a Tier 1 
evaluation. Tier 1 evaluations are required for all HRAs prepared for the Hot Spots 
Program to promote consistency across the state for all facility risk assessments and 
allow comparisons across facilities. Chapter 8 provides a summary of the tiered 
approach and the TSD (OEHHA, 2012) discusses it in detail.  Chapter 9 provides an 
outline that specifies the content and recommended format of HRA results. 
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Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report). 

NAS, 1983.  National Academy of Sciences. Risk Assessment in the Federal 
Government: Managing the Process.  National Research Council. National Academy 
Press, Washington D.C. 

NAS, 1994.  National Academy of Sciences. Science and Judgment in Risk 
Assessment. National Research Council.  National Academy Press, Washington D.C. 

NAS, 2009.  National Academy of Sciences. Science and Decisions: Advancing Risk 
Assessment.  National Academy Press, Washington DC. 

OEHHA, 2008. Air Toxics Hot Spots Risk Assessment Guidelines Technical Support 
Document for the Derivation of Noncancer Reference Exposure Levels.  Available 
online at: http://www.oehha.ca.gov 

OEHHA, 2009. Technical Support Document for Cancer Potency Factors: 
Methodologies for derivation, listing of available values, and adjustments to allow for 
early life stage exposures. May 2009.  Available online at: http://www.oehha.ca.gov 

2-6
 

http://www.oehha.ca.gov/
http://www.oehha.ca.gov/


       

 

 
 

   
 

      

  
  

  
    

 

Air Toxics Hot Spots Program Guidance Manual February 2015 

OEHHA, 2012.  Air Toxics Hot Spots Program Risk Assessment Guidelines; Technical 
Support Document for Exposure Assessment and Stochastic Analysis.  Available online 
at http://www.oehha.ca.gov 

U.S. EPA (2009). AERMOD Implementation Guide. Last Revised: March 19, 2009. 

U.S. EPA, 1997. Exposure Factors Handbook, Volume I, General Factors. EPA/600/P-
95/002Fa. 

AERMOD Implementation Workgroup, U. S. Environmental Protection Agency. Online 
at: http://www.epa.gov/ttn/scram/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf 

2-7
 

http://www.oehha.ca.gov/
http://www.epa.gov/ttn/scram/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf


       

 

 

   

    

  
 

   
  

  
  

 
    

    

  

 
   

   

   

  

   

   
 

     
  

    
 

   
 

 
  

   
   

  
  

     
  

    
 

  
  

Air Toxics Hot Spots Program Guidance Manual February 2015 

3 - Hazard Identification - Air Toxics Hot Spots Emissions 

3.1 The Air Toxics Hot Spots List of Substances and Emissions Inventory 

For air toxics sources, hazard identification involves identifying pollutants of concern 
and whether these pollutants are potential human carcinogens or associated with other 
types of adverse health effects.  For the Air Toxics Hot Spots (Hot Spots) Program, the 
emitted substances that are addressed in a health risk assessment (HRA) are found in 
the list of hazardous substances designated in the Air Resources Board’s (ARB’s) 
Emission Inventory Criteria and Guidelines Regulations (Title 17, California Code of 
Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report), which is incorporated by reference therein (ARB, 
2007).  This list of substances is contained in both Appendix A of this document and the 
EICG Report.  The list of substances also identifies those substances that are 
considered human carcinogens or potential human carcinogens. 

The substances included on the Hot Spots Program list of substances are defined in the 
statute as those substances found on lists developed by the following sources: 

 International Agency for Research on Cancer (IARC); 

 U.S. Environmental Protection Agency (U.S. EPA); 

 U.S. National Toxicology Program (NTP); 

 ARB Toxic Air Contaminant Identification Program List; 

 Hazard Evaluation System and Information Service (HESIS) (State of 
California); 

 Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986) list 
of carcinogens and reproductive toxicants (State of California); 

 Any additional substance recognized by the State Board as presenting a 
chronic or acute threat to public health when present in the ambient air. 

All substances emitted by the facility that are on the Hot Spots Act list of substances 
must be identified in the HRA. 

The ARB EICG Report (ARB, 2007) specifies that each facility subject to the Hot Spots 
Act must submit an Emission Inventory Report to the local air pollution control or air 
quality management district. This Emission Inventory Report must identify and account 
for all listed substances used, manufactured, formulated, or released by the facility.  All 
routine, predictable releases must be reported. These inventory reports include the 
emission data necessary to estimate off-site levels of facility-released Hot Spots 
substances. These inventory reports will be discussed in further detail in Chapter 4. 
See Chapter 9 for an outline that specifies the content and recommended format for 
presenting the air dispersion modeling and HRA results. As presented in Appendix A, 
the EICG Report divides the list into three groups for reporting purposes. Potency or 
severity of toxic effects and potential for facility emission were considered in placing 
compounds into the three groups. 
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For the first group (listed in these guidelines in Appendix A-I), all emissions of these 
substances must be quantified in the HRA. For substances in the second group (listed 
in these guidelines in Appendix A-II), emissions are not quantified; however, facilities 
must report whether the substance is used, produced, or otherwise present on-site 
(i.e., these substances are simply listed in a table in the HRA).  Lastly, substances in 
the third group (Appendix A-III) also only need to be reported in a table in the HRA if 
they are manufactured by the reporting facility. 

Facilities that must comply with the Resource Conservation and Recovery Act and 
Comprehensive Environmental Response, Compensation and Liability Act 
(RCRA/CERCLA) requirements for risk assessment need to consult the California 
Department of Toxic Substances Control (DTSC) Remedial Project Manager to 
determine which substances must be evaluated in their risk assessment. Some 
RCRA/CERCLA facilities may emit substances which are not currently listed under the 
Hot Spots Program but which may require evaluation in a RCRA/CERCLA risk 
assessment. 

3.2 References 

ARB, 2007. Emission Inventory Criteria and Guidelines Regulations (Title 17, California 
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report). 
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4 - Air Dispersion Modeling 

The information contained in this section is primarily an abbreviated version of the 
material found in Chapter 2 of the Air Toxics Hot Spots Risk Assessment Guidelines; 
Exposure Assessment and Stochastic Analysis Technical Support Document (OEHHA, 
2012).  Several references have been included in this section to indicate those areas 
that are covered in more detail in Chapter 2 of the Technical Support Document.  
However, some air dispersion concepts and procedures have been added to assist the 
reader in the health risk assessment (HRA) process.  In particular, a brief summary of 
the Hot Spots Analysis and Reporting Program (HARP) software applicability to air 
dispersion analysis has been included. The HARP software has been developed by the 
Air Resources Board (ARB), in consultation with OEHHA and Air Pollution Control or Air 
Quality Management District (District) representatives. The HARP software is the 
recommended model for calculating and presenting HRA results for the Air Toxics Hot 
Spots Program (Hot Spots).  Information on obtaining the HARP software can be found 
under the Hot Spots Program on the ARB’s web site at www.arb.ca.gov. See Chapter 9 
for an outline that specifies the content and recommended format for presenting the air 
dispersion modeling and HRA results. 

The U.S. EPA has adopted the AERMOD air dispersion model into their list of 
regulatory approved models, in place of the previously used ISCST3 model.  AERMOD 
is a steady-state plume model that incorporates air dispersion based on planetary 
boundary layer turbulence structure and scaling concepts, including treatment of both 
surface and elevated sources, and both simple and complex terrain (U.S. EPA, 2009).  
The Air Resources Board recommends AERMOD for Hot Spots risk assessments. 

4.1 Air Dispersion Modeling in Exposure Assessment: Overview 

Estimates of air concentrations of emitted toxicants in the surrounding community from 
a facility’s air emissions are needed in order to determine cancer and noncancer risks.  
One approach to determining the concentration of air pollutants emitted from the facility 
is to do air monitoring in the surrounding community.  However, there are a number of 
disadvantages to this approach. Ambient air monitoring is costly because good 
estimates of an annual average concentration typically require monitoring at least one 
day in six over a year.  Because it is costly, monitoring is usually limited to a select 
number of pollutants, and a limited number of sites. There can be significant risks from 
some chemicals at or even below the monitoring detection limit, which can add 
considerable uncertainty to risk estimates if many of the measurements are below or 
near the detection limit.  Monitoring measures not only facility emissions but also 
general ambient background as well.  It can be difficult and expensive to distinguish 
between the two using monitoring, particularly if general ambient background levels are 
high relative to the contribution of facility emissions. These limitations often make it 
impractical to use monitoring in a program such as the Air Toxics Hot Spots program 
with hundreds of facilities. 
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Air dispersion models have several advantages over monitoring.  Modeling can provide 
greater spatial detail and the costs are relatively cheap by comparison.  For example, 
dispersion models can estimate the pollutant concentration in air at many receptor 
locations (hundreds to thousands) and for a multitude of averaging periods.  Air 
dispersion models have been validated using air monitoring. 

There are, however, uncertainties associated with the typical usage of air dispersion 
modeling. The use of meteorological data from the nearest airport may not ideally be 
the best representation of localized conditions.  Gaussian plume air dispersion models 
ignore calm hours. This can bias model predictions towards underestimation. Some 
dispersion models offer limited chemical reactions within the algorithms; however, we 
generally assume the pollutant is inert for the near-field atmospheric travel time. This 
may bias estimated concentrations towards over-prediction for those pollutants that are 
highly reactive in the atmosphere.  Air dispersion model results are only as good as the 
emissions estimates and emissions estimates can be uncertain. However, on the 
whole, the advantages of air dispersion modeling for a program like the Air Toxics Hot 
Spots far outweigh the disadvantages. 

Professional judgment is required throughout the dispersion modeling process. The 
local air quality district has final authority on modeling protocols.  The following 
guidance is intended to assist in the understanding of dispersion modeling for risk 
assessments. 

Air dispersion modeling includes the following steps (see Figure 1): 

1.	 Create an emission inventory of the toxic releases (Section 4.2)

2.	 Identify the source types (Section 4.3)

3.	 Identify the terrain type and land use (Section 4.4)

4.	 Determine the detail needed for the analysis: screening or refined (Section 4.5)

5.	 Identify the population exposure (Section 4.6)

6.	 Identify the receptor network (Section 4.7)

7.	 Obtain meteorological data (for refined air dispersion modeling only) (Section 4.8)

8.	 Select an air dispersion model (Section 4.9)

9.	 Prepare a modeling protocol and submit to the local Air District (hereafter referred to
as “the District”) (Section 4.14)

10.Complete the air dispersion analysis

11. If necessary, redefine the receptor network and return to Step 10
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12.Complete the risk assessment

13. If necessary, refine the inputs and/or the model selection and return to Step 8

14.Present the HRA results (Chapter 9 provides an outline that specifies the content
and recommended format of HRA results).

The output of the air dispersion modeling analysis includes a receptor field of ground 
level concentrations of the pollutant in ambient air. These concentrations can be used 
to estimate an inhaled or ingested dose for the estimation of multipathway cancer risk, 
or used to determine a hazard index for acute (inhalation), and chronic noncancer 
multipathway risks.  It should be noted that in the Air Toxics “Hot Spots” program, 
facilities simulate the dispersion of the chemical emitted as an inert compound, and do 
not model any atmospheric transformations or dispersion of products from such 
reactions. The U.S. EPA Guideline on Air Quality Models (U.S. EPA, 2005) should be 
consulted when evaluating reactive pollutants for other regulatory purposes. 
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Figure 1 Overview of the Air Dispersion Modeling Process. 

1. Create the Emissions Inventory (Section 4.2)

2. Identify the Source Types (Section 4.3)

3. Identify the Terrain Type (Section 4.4)

4. Determine Level of Detail for Analysis:  Screening or Refined (Section 4.5)

5. Identify  Population Exposure (Section 4.6)

6. Identify Receptor Network (Section 4.7)

7. Obtain Meteorological Data (Section 4.8)*

8. Select an Air Dispersion Model (Section 4.9)

9. Prepare Modeling Protocol and Submit to District (Chapter 9)**

10. Complete Air Dispersion Modeling

Obtain Concentration Field

12. Estimate Health Risks

13. If Necessary, Refine Inputs for Analysis

14. Prepare HRA Report and Submit to District (Chapter 9)

11. If Necessary, Change Level

of Detail for Analysis

Reference Exposure Levels

Cancer Potency Factors

Other Survey data

* Some screening models do not require any meteorological data.

** Optional but strongly recommended.
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4.2 Emission Inventories 

The Emission Inventory Reports (Inventory Reports) developed under the Hot Spots 
Program provide data to be used in the HRA and in the air dispersion modeling process. 
The Inventory Reports contain information regarding emission sources, emitted 
substances, emission rates, emission factors, process rates, and release parameters 
(area and volume sources may require additional release data beyond that generally 
available in Emissions Inventory reports). This information is developed according to 
the ARB’s Emission Inventory Criteria and Guidelines Regulations (Title 17, California 
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report), which is incorporated by reference therein 
(ARB, 2007). 

Updated emission data for process changes, emission factor changes, material/fuel 
changes, or shutdown must be approved by the District prior to the submittal of the 
health risk assessment (HRA).  Ideally, the District review of updated emissions could 
be completed within the modeling protocol. In addition, it must be stated clearly in the 
risk assessment if the emission estimates are based on updated or revised emissions 
(e.g., emission reductions). This section summarizes the requirements that apply to the 
emission data which are used for Air Toxics “Hot Spots” Act risk assessments. 

4.2.1 Air Toxics Hot Spots Emissions 

As noted in Chapter 3, Hazard Identification, the HRA should identify all substances 
emitted by the facility, which are on the Hot Spots Act list of substances (see Appendix 
A of the Guidance Manual or the EICG Report).  The EICG Report specifies that 
Inventory Reports must identify and account for all listed substances used, 
manufactured, formulated, or released by the facility.  All routine, predictable releases 
must be reported. Under the regulations, the list is divided into three groups for 
reporting purposes. The first group (listed in Appendix A-I of the Inventory Guidelines 
Report) has all pollutants whose emissions must be quantified. The second group 
(listed in Appendix A-II of the Inventory Guidelines Report) includes substances where 
emissions do not need to be quantified; however, facilities must report whether the 
substance is used, produced, or otherwise present on-site. The third group (listed in 
Appendix A-III of the Emissions Inventory Guidelines Report) includes substances 
whose emissions need not be reported unless the substance is manufactured by the 
facility.  Chemicals or substances in the second and third groups should be listed in a 
table in the risk assessment. 

Facilities that must comply with the Resource Conservation and Recovery Act and 
Comprehensive Environmental Response, Compensation and Liability Act 
(RCRA/CERCLA) requirements for risk assessment need to consult the Department of 
Toxic Substances Control (DTSC) Remedial Project Manager to determine which 
substances must be evaluated in their risk assessment in addition to the list of “Hot 
Spots” chemicals. Some RCRA/CERCLA facilities may emit chemicals that are not 
currently listed under the “Hot Spots” Program. Chapter 9 provides an outline that 
specifies the content and recommended format of HRA results. 
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4.2.1.1 Emission Estimates Used in the Risk Assessment 

The HRA must include emission estimates for all substances that are required to be 
quantified in the facility’s emission inventory report.  Specifically, HRAs should include 
both annual average emissions and maximum 1-hour emissions for each pollutant. 
Maximum 1-hour emissions are used for acute noncancer health impacts while annual 
emissions are used for chronic exposures (i.e., chronic and 8-hour noncancer health 
impacts or cancer risk assessment). 

Emissions for each substance must be reported for individual emitting processes 
associated with unique devices within a facility.  Total facility emissions for an individual 
air contaminant will be the sum of emissions, reported by process, for that facility. 
Information on daily and annual hours of operation, and relative monthly activity, must 
be reported for each emitting process.  Devices and emitting processes must be clearly 
identified and described and must be consistent with those reported in the emissions 
inventory report. 

The HRA should include tables that present the emission information (i.e., emission 
rates for each substance released from each process) in a clear and concise manner.  
The District may allow the facility operator to base the HRA on more current emission 
estimates than those presented in the previously submitted emission inventory report 
(i.e., actual enforceable emission reductions realized by the time the HRA is submitted 
to the District).  If the District allows the use of more current emission estimates, the 
District must review and approve the new emissions estimates prior to use in the HRA. 
The HRA report must clearly state what emissions are being used and when any 
reductions became effective.  Specifically, a table presenting emission estimates 
included in the previously submitted emission inventory report as well as those used for 
the HRA should be presented. The District should be consulted concerning the specific 
format for presenting the emission information.  Chapter 9 provides an outline that 
specifies the content and recommended format of HRA results. A revised emission 
inventory report must be submitted to the District prior to submitting the HRA and 
forwarded by the District to the ARB, if revised emission data are used. 

4.2.1.1.1 Molecular Weight Adjustments for the Emissions of Metal Compounds 

For most of the Hot Spots toxic metals, the OEHHA cancer potency factors, acute and 
chronic RELs apply to the weight of the toxic metal atom contained in the overall 
compound.  Some of the Hot Spots compounds contain various elements along with the 
toxic metal atom (e.g., “Nickel hydroxide”, CAS number 12054-48-7, has a formula of 
H2NiO2). Therefore, an adjustment to the reported pounds of the overall compound is 
needed before applying the OEHHA cancer potency factor for “Nickel and compounds” 
to such a compound. This ensures that the cancer potency factor, acute or chronic REL 
is applied only to the fraction of the overall weight of the emissions that are associated 
with health effects of the metal.  In other cases, the Hot Spots metals are already 
reported as the metal atom equivalent (e.g., CAS 7440-02-0, “Nickel”), and these cases 
do not use any further molecular weight adjustment.  (Refer to Note [7] in Appendix A, 
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List of Substances in the EICG Report for further information on how the emissions of 
various Hot Spots metal compounds are reported.) 

The appropriate molecular weight adjustment factors (MWAF) to be used along with the 
OEHHA cancer potency factors, acute and chronic RELs for Hot Spots metals can be 
found in the MWAF column1 of the table containing OEHHA/ARB Approved Health 
Values for use in Hot Spots Facility Risk Assessments that is in Appendix L of this 
document. 

As an example, the compound “Nickel hydroxide” has a molecular formula of H2NiO2. 
The atomic weight of each of the elements in this compound, and the fraction they 
represent of the total weight, are therefore as follows: 

Element Number 
of 

atoms 

Atomic 
Weight 

Fraction of Total Weight = 
MWAF 

1 x Nickel (Ni) 1 x 58.70 

58.70 / 92.714 = 0.6332 
(MWAF for Nickel) 

2 x Oxygen (O) 2 x 15.999 

2 x Hydrogen (H) 2 x 1.008 

Total Molecular Weight of H2NiO2: 92.714 

So, for example, assume that 100 pounds of “Nickel hydroxide” emissions are reported 
under CAS number 12054-48-7. To get the Nickel atom equivalent of these emissions, 
multiply by the listed MWAF (0.6332) for Nickel hydroxide: 

 100 pounds x 0.6332 = 63.32 pounds of Nickel atom equivalent.

This step should be completed prior to applying the OEHHA cancer potency factor for 
“Nickel and compounds” in a calculation for a prioritization score or risk assessment 
calculation. (Note - The HARP software automatically applies the appropriate MWAF 
for each Hot Spots chemical (by CAS number), so the emissions should not be 
manually adjusted when using HARP.  Therefore, if using HARP, you would use 100 
pounds for Nickel hydroxide and HARP will make the MWAF adjustment for you. If not 
using HARP, you would use 63.32 pounds.) 

1 
The value listed in the MWAF column for Asbestos is not a molecular weight adjustment.  This is a 

conversion factor for adjusting mass and fibers or structures.  See Appendix C for more information on 
Asbestos reporting and risk assessment information or see the EICG report for reporting guidance. 
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4.2.1.2 Release Parameters 

Emission release parameters (e.g., stack height and inside diameter, stack gas exit 
velocity, release temperature and emission source location in UTM coordinates) are 
needed as inputs to the air dispersion model. The Inventory Guidelines specify the 
release parameters that must be reported for each stack, vent, ducted building, exhaust 
site, or other site of exhaust release. Additional information may be required to 
characterize releases from non-stack (volume and area) sources; see U.S. EPA 
dispersion modeling guidelines or specific user's manuals. This information should also 
be included in the air dispersion section of the risk assessment. This information must 
be presented in tables included in the risk assessment.  Note that some dimensional 
units needed for the dispersion model may require conversion from the units reported in 
the Inventory Report (e.g., Kelvin (K) vs. degrees Fahrenheit (°F)). Chapter 9 provides 
an outline that specifies the content and recommended format of HRA results. 

4.2.1.3 Operation Schedule 

The HRA should include a discussion of the facility operation schedule and daily 
emission patterns. For AB2588 purposes, emissions should be reported based on 
routine and predictable operations. Weekly or seasonal emission patterns may vary 
and should be discussed. This is especially important in a refined HRA. Diurnal 
emission patterns should be simulated in the air dispersion model because of diurnal 
nature of meteorological observations. Diurnal evaluations are important to include 
since diurnal weather patterns and emission releases may cause significant differences 
in the concentration at a receptor of interest. 

A table should be included listing the emission schedule on an hourly and yearly basis.  
In addition, the emission schedule and exposure schedule should corroborate any 
exposure adjustment factors used for approximating an inhaled dose.  For more 
information about exposure adjustment factors, see Section 4.8.1. Alternatively, 
exposure adjustments can be made through refining the air dispersion analysis.  See 
Section 4.11.1.2(h) for special case modeling or Appendix M. An alternative to 
including modeling that addresses diurnal influences would be to include a sensitivity 
study showing, and/or text explaining, the reason(s) why there are no significant 
differences due to diurnal influences on the emissions from the facility or at the 
receptor(s) of interest.  For more guidance, you can contact the district or reviewing 
authority. Chapter 9 provides an outline that specifies the content and recommended 
format of HRA results. 

4.2.1.4 Emission Controls 

The HRA should include a description of control equipment, the emitting processes it 
serves, and its efficiency in reducing emissions of substances on the Air Toxics “Hot 
Spots” list. The EICG Report requires that this information be included in the Inventory 
Reports, along with the emission data for each emitting process.  If the control 
equipment did not operate full-time throughout the year, then the reported overall 
control efficiency must be adjusted to account for any predictable downtime of the 
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control equipment.  Any entrainment of toxic substances to the atmosphere from control 
equipment should be accounted for; this includes fugitive releases during maintenance 
and cleaning of control devices (e.g., baghouses and cyclones).  Contact the District for 
guidance with control equipment adjustments. Recommended default deposition rates 
that are used when calculating potential noninhalation health impacts are listed in 
Section 5.3.2. Chapter 9 provides an outline that specifies the content and 
recommended format of HRA results. 

4.2.2 Landfill Emissions 

Emission estimates for landfill sites should be based on testing required under Health 
and Safety Code, Section (HSC) 41805.5 (AB 3374, Calderon) and any supplemental 
AB 2588 source tests or emission estimates used to characterize air toxics emissions 
from landfill surfaces or through off-site migration. The District should be consulted to 
determine the specific Calderon data to be used in the HRA. The “Hot Spots” Program 
HRA for landfills should also include emissions of listed substances for all applicable 
power generation and maintenance equipment at the landfill site.  Processes that need 
to be addressed include stationary internal combustion engines, flares, evaporation 
ponds, composting operations, boilers, and gasoline dispensing systems. 

4.3 Source Characterization 

Pollutants are released into the atmosphere in many different ways.  The release 
conditions need to be properly identified and characterized to appropriately use the air 
dispersion models. 

4.3.1 Source Type 

Source types can be identified as point, line, area, or volume sources for input to the air 
dispersion model.  Several air dispersion models have the capability to simulate more 
than one source type. 

4.3.1.1 Point Sources 

Point sources are probably the most common type of source and most air dispersion 
models have the capability to simulate them. Typical examples of point sources include 
exhaust stacks.  Isolated vents from buildings are special examples of point sources. 

4.3.1.2 Line Sources 

The version 12345 or newer of the AERMOD can accommodate line sources.  Line 
sources can be also treated as a special case of either an area or a volume source. 
Examples of line sources include: conveyor belts and rail lines, freeways, and busy 
roadways.  Not all mobile sources may be subject to the Hot Spots program; however, 
non-motor vehicles that operate within a facility (e.g., ships, trains, and cranes, etc.) are 
subject to the Hot Spots program. For more information, see the ARB’s Emission 
Inventory and Criteria Guidelines document or ARB’s interpretation and guidance 

4-9
 



       

 

 
 

  
     

      
  

    

  
    

 
 

   
  

   
  

 
 

  
 

    
 

   

  

   
  

 

  
 

   
  

 

  

 
   

 
   

  

 
 

 

Air Toxics Hot Spots Program Guidance Manual February 2015 

memorandum to CAPCOA regarding mobile sources which are subject to the “Hot 
Spots” program. This memo can be found at http://www.arb.ca.gov/ab2588/motorv.pdf. 

Mobile sources and rail lines are required to be evaluated under SB 352. SB 352 
requires a risk assessment performed under the Hot Spots risk assessment guidance 
for proposed school sites within 500 feet of a busy roadway.  Dedicated air dispersion 
models are available for motor vehicle emissions from roadways which are a special 
type of line source. These models (i.e., CALINE3, CAL3QHCR, and CALINE4) are 
designed to simulate the mechanical turbulence and thermal plume rise due to the 
motor vehicle activity on the roadway.  However, these dedicated models use the 
Pasquill-Gifford dispersion stability classes for dispersion; the AERMOD dispersion 
model uses a more advanced continuous stability estimation method based on 
observations. The limitation with AERMOD is that the user needs to estimate initial 
mixing (Szo and Syo) for mechanical turbulence and thermal plume rise. Consult with 
the District prior to conducting roadway modeling to determine model use. 

For practical information on how to simulate roadway emission dispersion using these 
models, see the California Air Pollution Control Officer’s Association (CAPCOA) website 
at http://www.capcoa.org or the Sacramento Metropolitan AQMD (SMAQMD) website at 
http://www.airquality.org/ceqa/RoadwayProtocol.shtml. The SMAQMD has a document 
titled, “Recommended Protocol for Evaluating the Location of Sensitive Land Uses 
Adjacent to Major Roadways”(January, 2010). The ARB recommends this document for 
SB-352 risk assessments. 

4.3.1.3 Area Sources 

Emissions that are to be modeled as area sources are typical of fugitive sources 
characterized by non-buoyant emissions containing negligible vertical extent (e.g., no 
plume rise or emissions distributed over a large horizontal area). 

Fugitive particulate (PM2.5, PM10, TSP) emission sources include areas of disturbed 
ground (e.g., open pits, parking lots) which may be present during operational phases of 
a facility’s life.  Also included are areas of exposed material (e.g., storage piles and slag 
dumps) and segments of material transport where potential fugitive emissions may 
occur (uncovered haul trucks or rail cars, emissions from unpaved roads).  Fugitive 
emissions may also occur during stages of material handling where particulate material 
is exposed to the atmosphere (uncovered conveyors, hoppers, and crushers). 

Other fugitive emissions emanating from many points of release may be modeled as 
area sources.  Examples include fugitive emissions from valves, flanges, venting, and 
other connections that occur at ground level or at an elevated level or deck if on a 
building or structure. Modern dispersion models include an option for an initial vertical 
extent (Szo) where needed. 

Modeling portable equipment as an area source is a case-by-case situation that should 
be discussed with the District or reviewing authority.  Situations may exist where this 
type of operation is best represented as another type of release. 
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4.3.1.4 Volume Sources 

Non-point sources with emissions containing an initial vertical extent should be modeled 
as volume sources. The initial vertical extent may be due to plume rise or a vertical 
distribution of numerous smaller sources over a given area. Examples of volume 
sources include buildings with natural fugitive or passive ventilation, and line sources 
such as conveyor belts and rail lines. 

4.3.2 Quantity of Sources 

The number of sources at a facility may influence the selection of the air dispersion 
model.  Some dispersion models are capable of simulating only one source at a time, 
and are therefore referred to as single-source models (e.g., AERSCREEN). 

In some cases, for screening purposes, single-source models may be used in situations 
involving more than one source using one of the following approaches: 

• Combining all sources into one single “representative” source

In order to be able to combine all sources into one single source, the individual sources 
must have similar release parameters. For example, when modeling more than one 
stack as a single “representative” stack, the stack gas exit velocities and temperatures 
must be similar.  In order to obtain a conservative estimate, the values leading to the 
higher concentration estimates should typically be used (e.g., the lowest stack gas exit 
velocity and temperature, the height of the shortest stack, and a receptor distance and 
spacing that will provide maximum concentrations, etc.). 

• Running the model for each individual source and superimposing results

Superimposition of results of single sources of emissions is the actual approach 
followed by all the Gaussian models capable of simulating more than one source. 
Simulating sources in this manner may lead to conservative estimates if worst-case 
meteorological data are used or if the approach is used with a model that automatically 
selects worst-case meteorological conditions, especially wind direction. The approach 
will typically be more conservative the farther apart the sources are because each run 
would use a different worst-case wind direction. 

Additional guidance regarding source merging is provided by the U.S. EPA (1995a). It 
should be noted that depending upon the population distribution, the total burden can 
actually increase when pollutants are more widely dispersed. If the total burden from 
the facility or zone of impact (see Section 4.6.1) could increase for the simplifying 
modeling assumptions described above, the District should be consulted. 

4.4 Terrain Type 

Two types of terrain characterizations are required to select the appropriate model. 
One classification is made according to land type and another one according to terrain 
topography. 
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4.4.1 Terrain Type – Land Use 

Some air dispersion models (e.g., CALINE) use different dispersion coefficients 
(sigmas) depending on the land use over which the pollutants are being transported. 
The land use type is also used by some models to select appropriate wind profile 
exponents. Traditionally, the land type has been categorized into two broad divisions 
for the purposes of dispersion modeling: urban and rural.  Accepted procedures for 
determining the appropriate category are those suggested by Irwin (1978): one based 
on land use classification and the other based on population. 

The land use procedure is generally considered more definitive. Population density 
should be used with caution and should not be applied to highly industrialized areas 
where the population density may be low.  For example, in low population density areas 
a rural classification would be indicated, but if the area is sufficiently industrialized the 
classification should already be “urban” and urban dispersion parameters should be 
used. 

If the facility is located in an area where land use or terrain changes abruptly, for 
example, on the coast, the District should be consulted concerning the classification.  If 
need be, the model should be run in both urban and rural modes and the District may 
require a classification that biases estimated concentrations towards over prediction. 
As an alternative, the District may require that receptors be grouped according to the 
terrain between source and receptor. 

AERMOD is the U.S. EPA’s preferred dispersion model for a wide range of applications 
in rural or urban conditions. The users should refer to section 5.0 of the AERMOD 
Implementation Guide to determine urban or rural conditions. 

The Land Use and the Population Density Procedures discussed above are described 
as follows. 

4.4.1.1 Land Use Procedure 

(1) Classify the land use within the total area A, circumscribed by a 3 km radius circle 
centered at the source using the meteorological land use typing scheme proposed 
by Auer (1978) and shown in Table 4.1. 

(2) If land use types I1, I2, C1, R2 and R3 account for 50 percent or more of the total 
area A described in (1), use urban dispersion coefficients. Otherwise, use 
appropriate rural dispersion coefficients. 

4.4.1.2 Population Density Procedure 

(1) Compute the average population density (p) per square kilometer with A as defined 
in the Land Use procedure described above.  (Population estimates are also 
required to determine the exposed population; for more information see 
Section 4.6.3.) 
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(2) If p is greater than 750 people/km2 use urban dispersion coefficients, otherwise, use
appropriate rural dispersion coefficients. 

Table 4.1 Identification and classification of land use types 
(Auer, 1978) 

Used to define rural and urban dispersion coefficients in certain models. 
Type	 Use and Structures 
I1	 Heavy Industrial 

Major chemical, steel and fabrication 
industries; generally 3-5 story 
buildings, flat roofs 

I2	 Light-moderate industrial 
Rail yards, truck depots, warehouses, 
industrial parks, minor fabrications; 
generally 1-3 story buildings, flat roofs 

C1	 Commercial 
Office and apartment buildings, hotels; 
>10 story heights, flat roofs 

R1	 Common residential 
Single family dwelling with normal 
easements; generally one story, 
pitched roof structures; frequent 
driveways 

R2	 Compact residential 
Single, some multiple, family dwelling 
with close spacing; generally <2 story, 
pitched roof structures; garages (via 
alley), no driveways 

R3	 Compact residential 
Old multi-family dwellings with close 
(<2 m) lateral separation; generally 2 
story, flat roof structures; garages (via 
alley) and ashpits, no driveways 

R4	 Estate residential 
Expansive family dwelling on multi-
acre tracts 

A1	 Metropolitan natural 
Major municipal, state, or federal 
parks, golf courses, cemeteries, 
campuses; occasional single story 
structures 

A2	 Agricultural rural 

A3	 Undeveloped 
Uncultivated; wasteland 

A4 Undeveloped rural 
A5 Water surfaces 

Rivers, lakes 

Vegetation 
Grass and tree growth extremely 
rare; <5% vegetation 

Very limited grass, trees almost 
totally absent; <5% vegetation 

Limited grass and trees; <15% 
vegetation 

Abundant grass lawns and light-
moderately wooded; >70% 
vegetation 

Limited lawn sizes and shade 
trees; <30% vegetation 

Limited lawn sizes, old established 
shade trees; <35% vegetation 

Abundant grass lawns and lightly 
wooded; >80% vegetation 

Nearly total grass and lightly 
wooded; >95% vegetation 

Local crops (e.g., corn, soybean); 
>95% vegetation 
Mostly wild grasses and weeds, 
lightly wooded; >90% vegetation 
Heavily wooded; >95% vegetation 
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4.4.2 Terrain Type - Topography 

Surface conditions and topographic features generate turbulence, modify vertical and 
horizontal winds, and change the temperature and humidity distributions in the 
boundary layer of the atmosphere. These in turn affect pollutant dispersion and models 
differ in their need to take these factors into account. 

The classification according to terrain topography should ultimately be based on the 
topography at the receptor location with careful consideration of the topographical 
features between the receptor and the source.  Differentiation of simple versus complex 
terrain is unnecessary with AERMOD.  In complex terrain, AERMOD employs the 
well-known dividing-streamline concept in a simplified simulation of the effects of 
plume-terrain interactions.  For other plume models, topography can be classified as 
follows: 

4.4.2.1 Simple Terrain (also referred to as “Rolling Terrain”) 

Simple terrain is all terrain located below stack height including gradually rising terrain 
(i.e., rolling terrain).  Note that Flat Terrain also falls in the category of simple terrain. 

4.4.2.2 Intermediate Terrain 

Intermediate terrain is terrain located above stack height and below plume height. The 
recommended procedure to estimate concentrations for receptors in intermediate terrain 
is to perform an hour-by-hour comparison of concentrations predicted by simple and 
complex terrain models. The higher of the two concentrations should be reported and 
used in the risk assessment. 

4.4.2.3 Complex Terrain 

Complex terrain is terrain located above plume height. Complex terrain models are 
necessarily more complicated than simple terrain models.  There may be situations in 
which a facility is “overall” located in complex terrain but in which the nearby 
surroundings of the facility can be considered simple terrain. In such cases, receptors 
close to the facility in this area of simple terrain will “dominate” the risk analysis and 
there may be no need to use a complex terrain model. It is unnecessary to determine 
which terrain dominates the risk analysis for users of AERMOD. 

4.5 Level of Detail: Screening vs. Refined Analysis 

Air dispersion models can be classified according to the level of detail which is used in 
the assessment of the concentration estimates as “screening” or “refined”.  Refined air 
dispersion models use more robust algorithms capable of using representative 
meteorological data to predict more representative and usually less conservative 
estimates.  Refined air dispersion models are, however, more resource intensive than 
their screening counterparts.  It is advisable to first use a screening model to obtain 
conservative concentration estimates and calculate health risks.  If the health risks are 
estimated to be above the threshold of concern, then use of a refined model to calculate 
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more representative concentration and health risk estimates would be warranted.  There 
are situations when screening models represent the only viable alternative (e.g., when 
representative meteorological data are not available). The district or reviewing authority 
should be consulted to determine the appropriate method for determining the level of 
detail in the modeling analysis.  The HARP software will incorporate the capability of 
using either representative meteorological data from AERMOD or the default 
meteorological conditions from the AERSCREEN model. 

It is acceptable to use a refined air dispersion model in a “screening” mode for this 
program’s health risk assessments. In this case, a refined air dispersion model is used: 

• with worst-case meteorology instead of representative meteorology; 

• with a conservative averaging period conversion factor to calculate longer term 
concentration estimates (see Section 4.10 for more discussion on screening air 
dispersion models and adjustments factors). 

Note that use of worst case meteorology in a refined model is not the normal practice in 
New Source Review or Ambient Air Quality Standard evaluation modeling. 

4.6 Population Exposure 

The level of detail required for the analysis (e.g., screening or refined), and the 
procedures to be used in determining geographic resolution and exposed population 
require case-by-case analysis and professional judgment. The District should be 
consulted before beginning the population exposure estimates, and as results are 
generated, further consultation may be necessary.  Some suggested approaches and 
methods for handling the breakdown of population and performance of a screening or 
detailed risk analysis are provided in this section. 

In addition to estimating individual cancer risk at specific points such as the MEI 
(maximally exposed individual), OEHHA recommends determining the number of 
people who reside within the 1 x 10-6, 1 x 10-5, 1x 10-4, and higher cancer risk isopleths. 
For noncancer population evaluations, the number of people who reside within the 0.5, 
one, five, or higher hazard index isopleths should be reported. The HARP software can 
provide population exposure estimates as cancer burden or as the number of persons 
exposed to a selected (user identified) health risk/impact level.  Information on obtaining 
the HARP software can be found under the Hot Spots Program on the ARB’s web site 
at www.arb.ca.gov.  Chapter 9 provides an outline that specifies the content and 
recommended format of HRA results. 

4.6.1 Zone(s) of Impact 

As part of the estimation of the population exposure for the cancer risk analysis, it is 
necessary to determine the geographic area affected by the facility’s emissions. An 
initial approach to define a “zone of impact” surrounding the source is to generate an 
isopleth where the total excess lifetime cancer risk from inhalation exposure to all 
emitted carcinogens is greater than 10-6 (one in 1,000,000).  
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For noncarcinogens, a second, third, and fourth isopleth (to represent the chronic, 
8-hour, and acute impacts) should be created to define the zone of impact for the 
hazard index from both inhalation and noninhalation pathways greater than or equal to 
1.0.  For clarity these isopleths may need to be presented on separate maps in the 
HRA. 

Contact the District or reviewing authority to discuss inclusion of isopleth maps if all 
potential health risks fall within the facility boundary and no receptors have, or will ever, 
be present within the boundary (also see Section 4.7.1 for a discussion of on-site 
receptors). 

The initial “zone of impact” can be determined as follows: 

•	 Use a screening dispersion model (e.g., AERSCREEN) to obtain concentration
estimates for each emitted pollutant at varying receptor distances from the source.
Several screening models feature the generation of an automatic array of receptors
which is particularly useful for determining the zone of impact. In order for the model
to generate the array of receptors the user needs to provide some information
normally consisting of starting distance, increment and number of intervals.

•	 Calculate total cancer risk and hazard index (HI) for each receptor location by using
the methods provided in the risk characterization sections in Chapter 8 of the Air
Toxics Hot Spots Risk Assessment Guidance Manual.

•	 Find the distance where the total inhalation cancer risk is equal to 10-6; this may
require redefining the receptor array in order to have two receptor locations that
bound a total cancer risk of 10-6 . Next, find the distance where the chronic, 8-hour,
and acute health hazard indices are declared significant by the District (e.g., acute,
8-hour, or chronic HI = 1.0).

Some Districts may prefer to use a cancer risk of 10-7 or an HI of 0.5 as the zone of
 
impact. Therefore, the District should be consulted before modeling efforts are initiated. 

If the zone of impact is greater than 25 km from the facility at any point, then the District 

should be consulted. The District may specify limits on the area of the zone of impact.
 
Ideally, these preferences would be presented in the modeling protocol (see
 
Section 4.14).
 

Note that when depicting the risk assessment results, risk isopleths must present the
 
total cancer and noncancer risk from both inhalation and noninhalation pathways.  The
 
zone of impact should be clearly shown on a map with geographic markers of adequate
 
resolution (see Section 4.6.3.1). The text below discusses methodology for defining the
 
zone of impact and has format recommendations.  Chapter 9 provides an outline that 

specifies the content and recommended format of all HRA results. 


The zone of impact can be defined once the exposure assessment (air dispersion
 
modeling) process has determined the pollutant concentrations at each designated
 
off-site receptor and a risk analysis (see Chapter 8) has been performed.  For clarity, 

the cancer and noncancer zone(s) of impact should be presented on separate maps. A
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map illustrating the carcinogenic zone of impact is required. The District may at its 
discretion ask for the map illustrating the potential carcinogenic zone of impact to 
identify the zone of impact for the minimum exposure pathways (inhalation, soil, dermal, 
and mother’s milk) and the zone of impact for all applicable pathways of exposure 
(minimum pathways plus site/route dependent pathways).  Two maps may be needed to 
accomplish this.  The legend of these maps should state the level(s) used for the zone 
of impact and identify the exposure pathways that were included in the assessment. 

The noncancer maps should also clearly identify the noncancer zones of impact. These 
include the acute (inhalation) zone of impact, 8-hour (inhalation) zone of impact and the 
chronic (including both inhalation, multipathway) zone of impact.  The District may at its 
discretion require separate chronic inhalation and chronic multipathway zones of impact 
maps.  For clarity, presentation of the two chronic zones of impact may also require two 
or more maps. The legend of these maps should state the level(s) used for the zone of 
impact and identify the exposure pathways (and target organs) that were included in the 
assessment.  Further information regarding the methods for determination of hazard 
indices and cancer risk are discussed in Chapter 8 and Appendix I. 

4.6.2 Screening Population Estimates for Risk Assessments 

A screening risk assessment should include an estimate of the maximum exposed 
population.  For screening risk assessments, a detailed description of the exposed 
population is not required. The impact area to be considered should be selected to be 
health protective (i.e., will not underestimate the number of exposed individuals). A 
health-protective assumption is to assume that all individuals within a large radius of the 
facility are exposed to the maximum concentration. If a facility must also comply with 
the RCRA/CERCLA risk assessment requirements, health effects to on-site workers 
may also need to be addressed. The DTSC’s Remedial Project Manager should be 
consulted on this issue. The District should be consulted to determine the population 
estimate that should be used for screening purposes. Guidance for one screening 
method is presented here. 

1.	 Use a screening dispersion model (e.g., AERSCREEN) to obtain concentration
estimates for each emitted pollutant at varying receptor distances from the
source. Several screening models feature the generation of an automatic array
of receptors that is particularly useful for determining the zone of impact. In order
for the model to generate the array of receptors, the user needs to provide some
information normally consisting of starting distance, increment, and number of
intervals.

2.	 Calculate the potential cancer risk and hazard index for each receptor location by
using the methods provided in the risk characterization sections of this document
(Chapter 8).

3.	 Find the distance where the potential cancer risk is equal to District specified
levels (e.g., 10-6); this may require redefining the receptor array in order to have
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two receptor locations that bound a total cancer risk of 10-6 . This exercise should 
be repeated for the noncancer health impacts. 

4.	 Calculate cancer burden by estimating the number of people in the grid and
stipulate that all are exposed at the highest level.

4.6.3 Refined Population Estimates for Risk Assessments 

The refined HRA requires a detailed analysis of the population exposed to emissions 
from the facility. Where possible, a detailed population exposure analysis provides 
estimates of the number of individuals in residences and offsite workplaces, as well as 
at sensitive receptor sites such as schools, daycare centers and hospitals.  The District 
may require that locations with high densities of sensitive individuals be identified 
(e.g., schools, daycare centers, hospitals). These population analyses can include 
exposure estimates for workers and residents through the use of land use maps or 
other tools. The overall exposed residential and worker populations should be 
apportioned into smaller geographic subareas. The information needed for each 
subarea is: 

1.	 The number of exposed persons, and

2.	 The receptor location at which the calculated ambient air concentration is
assumed to be representative of the exposure to the entire population in the
subarea.

A multi-tiered approach is suggested for the population analysis.  Census tracts, which 
the facility could significantly impact, should be identified (see Section 4.6.3.1).  A 
census tract should be divided into smaller subareas if it is close to the facility where 
ambient concentrations vary widely.  The District may determine that census tracts 
provide sufficient resolution near the facility to adequately characterize population 
exposure or they may prefer the census information to be evaluated using smaller 
blocks. Further downwind where ambient concentrations are less variable, the census 
tract level may be acceptable to the District. The District may determine that the 
aggregation of census tracts (e.g., when the census tracts making up a city are 
combined) is appropriate for receptors that are considerable distances from the facility. 

If a facility must also comply with the RCRA/CERCLA HRA requirements, health effects 
to on-site workers may also need to be addressed. The DTSC’s Remedial Project 
Manager should be consulted on this issue. In some cases it may be appropriate to 
evaluate risks to on-site receptors.  The district should be consulted about special cases 
for which evaluation of on-site receptors is appropriate, such as facilities frequented by 
the public or where people may reside (e.g., military facilities). 

4.6.3.1 Census Tracts 

For a refined risk assessment, the boundaries of census tracts can be used to define 
the geographic area to be included in the population exposure analysis.  Digital maps 
showing the census tract boundaries in California can be obtained from “The Thomas 
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Guide”® on the World Wide Web. Statistics for each census tract can be obtained from 
the U.S. Census Bureau. The website address for the U.S. Census Bureau is 
http://www.census.gov.  Numerous additional publicly accessible or commercially 
available sources of census data can be found on the World Wide Web. A specific 
example of a census tract is given in Appendix K.  The HARP software includes U.S. 
census data and is a recommended tool for performing population exposure estimates. 

The two basic steps in defining the area under analysis are: 

(1) Identify the “zone of impact” (as defined previously in Section 4.6.1) on a map 
detailed enough to provide for resolution of the population to the subcensus tract level.  
(The U.S. Geological Survey (USGS) 7.5-minute series maps and the maps within the 
HARP software provide sufficient detail.)  This is necessary to clearly identify the zone 
of impact, location of the facility, and sensitive receptors within the zone of impact. If 
significant development has occurred since the USGS survey, this should be indicated. 
A specific example of a 7.5-minute series map is given in Appendix K. 

(2) Identify all census tracts within the zone of impact using a U.S. Bureau of Census 
or equivalent map (e.g., Thomas Brothers, HARP Software). If only a portion of the 
census tract lies within the zone of impact, then only the population that falls within the 
isopleth should be used in the population estimate or burden calculation. To determine 
this level of detail, local planning and zoning information may need to be collected. 
When this more detailed information is not available, then a less refined approach is to 
include the census data if the centroid of the census block falls within the isopleths of 
interest. The census tract boundaries should be transferred to a map, such as a USGS 
map (referred to hereafter as the “base map”.) 

An alternative approach for estimating population exposure in heavily populated urban 
areas is to apportion census tracts to a Cartesian grid cell coordinate system.  This 
method allows a Cartesian coordinate receptor concentration field to be merged with the 
population grid cells. This process can be computerized and minimizes manual 
mapping of centroids and census tracts. The HARP software includes this function and 
will provide population estimates that are consistent with the methodology discussed 
here. 

The District may determine that aggregation of census tracts (e.g., which census tracts 
making up a city can be combined) is appropriate for receptors that are located at 
considerable distances from the facility.  If the District permits such an approach, it is 
suggested that the census tract used to represent the aggregate be selected in a 
manner to ensure that the approach is health protective. For example, the census tract 
included in the aggregate that is nearest (downwind) to the facility should be used to 
represent the aggregate. 

4.6.3.1.1 Subcensus Tract 

Within each census tract are smaller population units. These units [urban block groups 
(BG) and rural enumeration districts (ED)] contain about 1,100 persons. BGs are 
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further broken down into statistical units called blocks. Blocks are generally bounded by 
four streets and contain an average of 70 to 100 persons.  However, this range in 
population is an average and population units may vary significantly.  In some cases, 
the EDs are very large and identical to a census tract. 

The area requiring detailed (subcensus tract) resolution of the exposed residential and 
worker population will need to be determined on a case-by-case basis through 
consultation with the District. The District may determine that census tracts provide 
sufficient resolution near the facility to adequately characterize population exposure. 

Employment population data can be obtained at the census tract level from the U.S. 
Census Bureau or from local planning agencies. This degree of resolution will generally 
not be sufficient for most risk assessments. For the area requiring detailed analysis, 
zoning maps, general plans, and other planning documents should be consulted to 
identify subareas with worker populations. 

The boundaries of each residential and employment population area should be 
transferred to the base map. 

4.6.4 Sensitive Receptor Locations 

Individuals who may be more sensitive to toxic exposures than the general population 
are distributed throughout the total population.  Sensitive populations may include 
young children and chronically ill individuals.  The District may require that locations 
with high densities of sensitive individuals be identified (e.g., schools, nursing homes, 
residential care facilities, daycare centers, and hospitals). The HRA should state what 
the District requirements are regarding identification of sensitive receptor locations. 

Although protection of sensitive individuals is incorporated into OEHHA’s risk 
assessment methodology in both cancer risk and noncancer risk assessment, the 
assessment of risk at the specific location of such sensitive individuals (e.g., schools, 
hospitals, or nursing homes) may be useful to assure the public that such individuals 
are being considered in the analysis.  For some chemicals (e.g., mercury and 
manganese) children have been specifically identified as the sensitive subpopulation for 
noncancer health impacts, so it can be particularly appropriate to assess school sites. 

4.7 Receptor Siting 

4.7.1 Receptor Points 

The modeling analysis should contain a network of receptor points with sufficient detail 
(in number and density) to permit the estimation of the maximum concentrations. 
Locations that must be identified include: 

 The maximum estimated off-site impact or point of maximum impact (PMI), 

 The maximum exposed individual at an existing residential receptor (MEIR), 

 The maximum exposed individual at an existing occupational worker receptor 
(MEIW). 
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Note that some situations may also require that on-site receptor (worker or residential) 
locations be evaluated. The risk assessor can contact the District or reviewing authority 
for guidance if on-site exposure situations are present at the emitting facility. However, 
these on-site locations should be included in the HRA. Some examples where the 
health impacts of on-site receptors may be appropriate could be military base housing, 
prisons, universities, day care facilities, or locations where the public may have regular 
access for the appropriate exposure period (e.g., a lunch time café or museum for acute 
exposures).  When a receptor lives and works on the facility, site, or property, then 
these receptors should be evaluated and reported under both residential and worker 
scenarios and the one that is most health protective should be used for risk 
management decisions. The cancer risk estimates for the onsite residents may use a 
30-year exposure duration while the 25-year exposure duration is used for a worker.  
Under a Tier 2 analysis, alternate exposure durations may be evaluated and presented 
with all assumptions supported. 

All of these locations (i.e., PMI, MEIR, and MEIW) must be identified for potential 
multipathway carcinogenic and noncarcinogenic effects. It is possible that the 
estimated PMI, MEIR, and MEIW risk for cancer, chronic noncancer, 8-hour, and acute 
noncarcinogenic risks occur at different locations or that some of these evaluations may 
not be necessary (e.g., the receptor does not exist). For example, some facilities will 
not have off-site workers in the vicinity of the facility and will not need to evaluate worker 
exposure, or the exposure situation may only require the evaluation of short-term 
carcinogenic or acute noncancer impacts (see Section 8.2.10 for a discussion of short-
term projects). The approval to revise the exposure assessment for a receptor, or to 
omit the MEIW receptor, should be verified in writing with the District or reviewing 
authority and included in the HRA. 

Other sensitive receptor locations may also be of interest and required to be included in 
the HRA. The District or reviewing authority should be consulted to determine which 
sensitive receptor locations must be included. 

The results from a screening model (if available) can be used to identify the area(s) 
where the maximum concentrations are likely to occur.  Receptor points should also be 
located at the population centroids (see Section 4.7.2) and sensitive receptor locations 
(see Section 4.6.4).  The exact configuration of the receptor array used in an analysis 
will depend on the topography, population distribution patterns, and other site-specific 
factors.  All receptor locations should be identified in the HRA using UTM (Universal 
Transverse Mercator) coordinates and receptor number.  The receptor numbers in the 
summary tables should match receptor numbers in the computer output (e.g., HARP 
output files).  In addition to actual UTM coordinates, the block/street locations (i.e., north 
side of 3,000 block of Smith Street) should be provided in the HRA for the PMI, MEIR, 
and MEIW for carcinogenic and noncarcinogenic health effects. Chapter 9 provides an 
outline that specifies the content and recommended format of HRA results. 
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4.7.1.1 Receptor Height 

To evaluate localized impacts, receptor height should be taken into account at the point 
of maximum impact on a case-by-case basis.  For example, receptor heights may have 
to be included to account for receptors significantly above ground level.  Flagpole 
receptors at the height of the breathing zone of a person may need to be considered 
when the source receptor distance is less than a few hundred meters.  Consideration 
must also be given to the noninhalation pathway analysis which requires modeling of 
chemical deposition onto soil or water at ground level.  For the inhalation pathway, a 
health protective approach is to select a receptor height from 0 meters to 1.8 meters 
that will result in the highest predicted downwind concentration.  Final approval of this 
part of the modeling protocol should be with the District or reviewing authority. 

4.7.2 Centroid Locations 

For each subarea analyzed, a centroid location (the location at which a calculated 
ambient concentration is assumed to represent the entire subarea) should be 
determined. When population is uniformly distributed within a population unit, a 
geographic centroid based on the shape of the population unit can be used. If only a 
portion of the census tract lies within the isopleth or area of interest, then only the 
population that falls within the isopleth should be used in the calculation for population 
exposure. To determine this level of detail, local planning and zoning information may 
need to be collected. Where populations are not uniformly distributed, a population-
weighted centroid may be used.  Another alternative uses the concentration at the point 
of maximum impact within that census tract as the concentration to which the entire 
population of that census tract is exposed. While this less refined approach is 
commonly accepted, Districts should be contacted to approve this method prior to its 
use in a risk assessment. 

The centroids represent locations that should be included as receptor points in the 
dispersion modeling analysis.  Annual average concentrations should be calculated at 
each centroid using the modeling procedures presented in this chapter. 

For census tracts and BG/EDs, judgments can be made using census tracts maps and 
street maps to determine the centroid location.  At the block level, a geographic centroid 
is sufficient. 

4.7.3 Spatial Averaging 

Since the inception of the “Hot Spots” and California’s Air Toxics Programs, HRA results 
for an individual receptor have typically been based on air dispersion modeling results 
at a single point or location. With a few exceptions, this method has been traditionally 
used for all types of receptors (e.g., PMI, MEIR, MEIW, pathway receptors, etc.). The 
assumptions used in risk assessment are designed to prevent underestimation of health 
impacts to the public resulting in a health protective approach. However, basing risk 
estimates on a single highest point (PMI, MEIR, or MEIW) does not take into account 
that a person does not remain at one location on their property, or in one location at the 
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workplace over an extended period of time. Therefore, the average air concentration 
over a small area is likely to be more representative than using the air concentration at 
a single point, particularly in those situations where concentrations fall off rapidly around 
that single point. The concept of averaging air concentrations over a small area is 
known as spatial averaging. 

In order to understand how spatial averaging can impact air dispersion modeling results 
with various types of facilities, the ARB, in conjunction with the OEHHA, performed 
sensitivity analyses to evaluate the impacts of spatially averaging air dispersion 
modeling results (see Appendix C of the Air Toxics Hot Spots Program Risk 
Assessment Guidelines: Technical Support Document for Exposure Assessment and 
Stochastic Analysis (EASA)).  Based on these sensitivity analyses, it is reasonable and 
appropriate to include spatial averaging techniques in air toxic risk assessments as 
supplemental information to Tier 1 information (i.e., modeling results that are based on 
the air concentration from a single point or location).  While all risk assessments must 
include results based on Tier 1 methodology, the spatially averaged concentrations 
around the point of interest (e.g., PMI, MEIR, MEIW, multipathway exposure 
evaluations, etc.) could also be included as an option in risk assessments and 
acceptable for risk management decisions subject to approval by the District or 
reviewing agency.  Spatial averaging is an option for the purpose of additional 
refinement to the risk assessment. 

A few reasons that support the inclusion of spatially averaged modeled concentrations 
in risk assessment include the following: 

	 Averaging results over a small domain will give a more representative picture of 
individual exposure and risk than an estimate based on one single location within 
their property. 

	 Spatial averaging will allow air dispersion modeling and risk assessment results 
to be characterized as the estimated concentration and risk in a discrete area of 
interest, rather than an exact value for a single location. 

	 From a risk communication standpoint, the ARB and OEHHA feel it is more 
appropriate to present the modeling output and the calculated health impacts as 
the potential impacts within a small or discrete area, rather than an exact value at 
a specific point on a grid or map. 

	 Spatial averaging is the recommended procedure in ARB’s Lead Risk 
Management Guidelines (2001) and has been used in several complex source 
HRAs [e.g., Roseville Railyard (2004), Ports of LA/LB (2006), Port of Oakland 
(2008)]. 

	 Spatially averaging the deposition concentrations over pasture land, a garden, or 
a water body for multipathway exposure scenarios is a planned upgrade for the 
HARP Software. This will provide an option that will refine multipathway 
exposure assessments.  Average deposition on these types of areas (e.g., a 
water body) is not necessarily well represented by the single highest point of 
deposition, or deposition at the geographic center of the water body.  Likewise, 
since produce is grown over the entire surface of the garden and cows graze the 
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entire pasture, deposition is better estimated by evaluating the entire area rather 
than using a single point. 

4.7.3.1 Spatial Averaging Methodology 

The spatial averaging sensitivity study in Appendix C of the EASA is based on 
simulating emissions from point, volume, area, and line sources. Most source types 
(e.g., point) are simulated as a small, medium or large source. Line sources are only 
simulated as small and large.  In addition, meteorological data collected at five different 
locations in California were used.  Nested spatial average grids of various domains 
were used to study the differences on the spatial average concentration.  In the case of 
the 20 meter by 20 meter spatial average nested grid, the spatial average concentration 
showed little change over the PMI for medium and large sources.  In the case for small 
sources, the spatial average concentration is approximately 45% to 80% of the PMI 
concentration.  Individual source type and meteorological conditions will cause 
variations in these results. 

The results of the spatial averaging sensitivity study in Appendix C of the EASA shows 
that sources with low plume rise that result in a PMI, MEIW, or MEIR located at or near 
the property fence line are most sensitive to spatial averaging.  Source types with high 
plume rise (e.g., tall stacks) show a PMI far downwind where the concentration gradient 
is more gradual and therefore spatial averaging has a lesser effect. While spatial 
averaging can be used regardless of source size or the location of the PMI, the 
following conditions generally apply when a source is a good candidate for spatial 
averaging: 

	 The MEIR, MEIW, or PMI is located at the fence line or close to the emission
source.

	 The concentration gradient is high near the PMI.  This is more associated with
low level plumes such as fugitive, volume, area, or short stacks.

	 A long term average is being calculated to represent a multi-year risk analysis
based on one to five years of meteorological data.  Note that spatial
averaging should not be used for short term (acute) calculations.

In general, the method for calculating the spatial average in air toxic risk assessments 
includes the following steps: 

1.	 Locate the point(s) of interest and receptor(s) (i.e., PMI, MEIW, MEIR, and
any additional receptor locations of interest or concern) with a grid resolution
spacing of no greater than five meters.  To achieve this, two or more
modeling runs with successively finer nested grid resolutions may be needed
to find the final location where the nested grid that will be used for spatial
averaging will be placed.
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2.	 Center the spatial average nested grid on the each receptor’s location of 
interest determined in step 1. Limit the nested grid to no larger than 
20 meters by 20 meters or 400 square meters.  Note that if a portion of the 
centered and nested grid falls within the facility boundary and the receptor 
location of interest is outside of the boundary, then adjustments to the nested 
grid to obtain the spatially-averaged concentration for the offsite receptor are 
reasonable. This may be done by either repositioning the nested grid to 
cover 400 square meters of off-boundary area surrounding the receptor or 
center the nested grid and delete any on-site grid points so that only the 
offsite grid points surrounding the receptor are used in the spatially averaged 
concentration. The grid resolution spacing should be no greater than five 
meters.  With a five meter grid resolution, the 20 meter by 20 meter domain 
will result in 25 receptors.  The size, shape, and placement of the domain and 
the resolution of points are subject to approval by the District, ARB, or other 
reviewing authority.  See the Sections 4.7.3.1.2 and 4.7.3.1.3 below for 
additional discussion on domain sizing and grid spacing at worksites, 
pastures, gardens, and water bodies. 

3.	 Some configurations of source activity and meteorological conditions result in 
a predominant downwind plume center line that is significantly askew from 
one of the four ordinate directions.  In this case, a tilted nested grid is 
necessary to coincide with the dominant plume centerline. Polar receptors 
are easier to implement than a tilted rectangular grid.  The domain of the 
polar receptor field should be limited to a 15 meter radius. See Appendix C of 
the EASA for detailed instructions on tilted polar receptors. 

4.	 Calculate the arithmetic mean of the long term period average concentration 
(e.g., annual average) of the nested grid of receptors to represent the spatial 
average.  This average is used in the risk calculations. 

5.	 Document and include all methods, assumptions, data, maps, and files used 
in the spatial averaging analysis and clearly present this information in the 
risk assessment following the requirements of the District or reviewing 
authority.  Note that in the update to the HARP software, functionality will be 
included that will assist with spatial averaging and the methodology 
discussed. 

The following sections discuss the use of spatial averaging for various receptor types and 
exposure pathways. 

4.7.3.1.1 Residential Receptors 

Follow the steps in Section 4.7.3 outlining the spatial averaging methodology.  To 
remain health protective when evaluating a residential receptor, spatial averaging 
should not take place using large nested domains. The domain used for spatial 
averaging should be no larger than 20 meters by 20 meters with a maximum grid 
spacing resolution of equal to or less than five meters. This domain represents an area 
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that is approximately the size of a small urban lot. The size of the domain and 
resolution of points shall be subject to approval by the District, ARB, or other reviewing 
authority. 

4.7.3.1.2 Worker Receptors 

Offsite worker locations (e.g. MEIW) may also be a candidate for spatial averaging.  
However, workers can be at the same location during almost their entire daily work shift 
(e.g., desk/office workers). When this is the situation, then the traditional method of 
using a single location and corresponding modeled concentration is appropriate.  If 
spatial averaging is used, care should be taken to determine the proper domain size 
and grid resolution. Follow the steps in Section 4.7.3 outlining the spatial averaging 
methodology.  To be consistent with the residential receptor assumptions and remain 
health protective, a modeling domain size no larger than 20 meters by 20 meters is 
recommended with a grid spacing resolution of equal to or less than five meters. 
However, if workers routinely and continuously move throughout the worksite over a 
space greater than 20 meters by 20 meters, then a larger domain may be considered. 

The HRA or modeling protocol shall support all assumptions used, including, but not 
limited to, documentation for all workers showing the area where each worker routinely 
performs their duties and the percentage of time spent in those areas. The final domain 
size should not be greater than the smallest area of worker movement.  Other 
considerations for determining domain size and grid spacing resolution may include an 
evaluation of the concentration gradients across the worker area. The grid spacing 
used within the domain to find the concentration that will be used to calculate health 
impacts should be sufficient in number and detail to obtain a representative 
concentration across the area of interest.  The size of the domain and resolution of 
points shall be subject to approval by the District, ARB, or other reviewing authority. 

4.7.3.1.3 Pastures, Gardens, or Water Bodies 

The simplified approach of using the concentration (deposition rate) at the centroid, a 
specific point of interest, or the PMI location for an area being evaluated for 
noninhalation exposures (e.g., a body of water used for fishing, a pasture used for 
grazing, area of a garden, etc.) is acceptable for use in HRA. However, evaluating 
deposition concentrations over pasture land, a garden, or a water body for multipathway 
exposure scenarios using spatial averaging could give more representative estimates of 
the overall deposition rate.  Use of spatial averaging in this application is subject to 
approval by the District, ARB, or other reviewing authority. 

If spatial averaging will be done, follow the steps in Section 4.7.3.1 outlining the spatial 
averaging methodology. When using spatial averaging over the deposition area, care 
should be taken to determine the proper domain size to make sure it includes all 
reasonable areas of potential deposition. The size and shape of the area of interest 
(e.g., pasture or water body) should be identified and used for the modeling domain. 
The grid spacing or resolution used within the domain should be sufficient in detail to 
obtain a representative deposition concentration across the area of interest. One way 
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to determine the grid resolution is to include an evaluation of the concentration 
gradients across the deposition area. The HRA or modeling protocol shall support all 
assumptions used, including, but not limited to, documentation of the deposition area 
(e.g., size and shape of the pasture, garden, or water body, maps, representative 
coordinates, grid resolution, concentration gradients, etc.).  The size of the domain and 
grid resolution is subject to approval by the reviewing authority. 

In lieu of following the details in the paragraph above, the approach used for the other 
receptors (e.g., MEIR, MEIW) that uses a domain size not greater than 20 meters by 
20 meters, located on the PMI within the area of interest, with a maximum grid spacing 
resolution of five meters, can be used. This default refined approach would apply to 
deposition areas greater than 20 meters by 20 meters.  For smaller deposition areas, 
the simplified approach of using the PMI for the area, the concentration at the centroid 
or a specific point of interest, or averaging over the actual smaller domain can be used. 
This again is subject to approval by the reviewing authority. 

The HRA or modeling protocol shall support all assumptions used, including, but not 
limited to, documentation of the deposition area (e.g., size and shape of the water body, 
pasture, or garden; all data; maps; representative coordinates, and etc.), and the details 
clarifying how and where the averaging was done (e.g., location and magnitude of 
concentration gradients, the grid spacing used). 

4.8 Meteorological Data 

Refined air dispersion models require hourly meteorological data. The first step in 
obtaining meteorological data should be to check with the District and the ARB for data 
availability.  Other sources of data include the National Weather Service (NWS), 
National Climatic Data Center (NCDC), Asheville, North Carolina, ARB meteorological 
database (METDB), military stations and private networks.  Meteorological data for a 
subset of NWS stations are available from the U.S. EPA Support Center for Regulatory 
Air Models (SCRAM).  The SCRAM can be accessed at 
www.epa.gov/scram001/main.htm.  All meteorological data sources should be approved 
by the District.  Data not obtained directly from the District or the ARB should be 
checked for quality, representativeness, and completeness.  It should be approved by 
the District before use. U.S. EPA provides guidance (U.S. EPA, 1995e) for these data. 
Meteorological data may need further processing.  Data users can consult with the 
District or the ARB on how to process the raw meteorological data. The risk 
assessment should indicate if the District required the use of a specified meteorological 
data set. All memos indicating District approval of meteorological data should be 
attached in an appendix.  If no representative meteorological data are available, 
screening procedures should be used as indicated in Section 4.10. 

The analyst should acquire enough meteorological data to ensure that the worst-case 
meteorological conditions are represented in the model results. The US-EPA Guideline 
on Air Quality Models (U.S. EPA 2005) prefers that the latest five years of consecutive 
meteorological data be used to represent long term averages (i.e., cancer and chronic 
impacts). Previous OEHHA guidance allowed the use of the worst-case year to save 
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computer time. The processing speed of modern computers has increased to the point 
where processing five years of data over one year is no longer burdensome.  However, 
the District may determine that one year of representative meteorological data is 
sufficient to adequately characterize the facility’s impact. This may especially be the 
case when five years of quality consecutive data are not available. 

To determine long term average concentrations the data can be averaged.  For 
calculation of the one-hour maximum concentrations needed to evaluate acute effects, 
the worst-case year should be used in conjunction with the maximum hourly emission 
rate.  For example, the long term average concentration and one-hour maximum 
concentration at a single receptor for five years of meteorological data are calculated 
below: 

Year 
Annual Average 

(g/m3) 

Maximum One-Hour 

(g/m3) 

1 7 100 

2 5 80 

3 9 90 

4 8 110 

5 6 90 

5-year average 7 

In the above example, the long-term average concentration over five years is 7 g/m3. 

Therefore, 7 g/m3 should be used to evaluate carcinogenic and chronic effects 
(i.e., annual average concentration).  The one-hour maximum concentration is the 

highest one-hour concentration in the five-year period. Therefore, 110 g/m3 is the 
peak one-hour concentration that should be used to evaluate acute effects. 

The higher hourly concentration usually occurs when meteorological dispersion 
conditions become worse, such as, calm or light wind, inversion, etc.  Inversion usually 
happens in late afternoon through early morning.  As the sun goes down, the 
atmospheric temperature near surface starts to fall, usually faster than the temperature 
in the upper atmosphere causing a temperature inversion layer to form and extend 
downward.  This inversion layer usually sustains throughout the night, and remains until 
early morning.  Because of the inversion (cold air sitting on warm air at the top of the 
inversion layer), pollutant vertical mixing is very low in the morning. 

When predicted concentrations are high and the mixing height is very low for the 
corresponding averaging period, the modeling results deserve additional consideration. 
For receptors in the near field, it is within the model formulation to accept a very low 
mixing height for short durations.  However, it would be unlikely that the very low mixing 
height would persist long enough for the pollutants to travel into the far field. In the 
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event that the analyst identifies any of these time periods, they should be discussed 
with the District on a case-by-case basis. 

4.8.1 Meteorological Data Formats 

Most short-term dispersion models require input of hourly meteorological data in a 
format which depends on the model.  U.S. EPA provides software for processing 
meteorological data for use in U.S. EPA recommended dispersion models.  U.S. EPA 
recommended meteorological processors include the Meteorological Processor for 
Regulatory Models (MPRM), PCRAMMET, and AERMET. Use of these processors will 
ensure that the meteorological data used in an U.S. EPA recommended dispersion 
model will be processed in a manner consistent with the requirements of the model. 

Meteorological data for a subset of NWS stations are available on the World Wide Web 
at the U.S. EPA SCRAM address, http://www.epa.gov/scram001. 

4.8.2 Treatment of Calms 

Calms are hours when the wind speed is below the starting threshold of the 
anemometer.  Gaussian plume models require a wind speed and direction to estimate 
plume dispersion in the downwind direction. 

U.S. EPA’s policy is to disregard calms until such time as an appropriate analytical 
approach is available. The recommended U.S. EPA models contain a routine that 
eliminates the effect of the calms by nullifying concentrations during calm hours and 
recalculating short-term and annual average concentrations.  Certain models lacking 
this built-in feature can have their output processed by U.S. EPA’s CALMPRO program 
(U.S. EPA, 1984a) to achieve the same effect.  Because the adjustments to the 
concentrations for calms are made by either the models or the postprocessor, actual 
measured on-site wind speeds should always be input to the preprocessor.  These 
actual wind speeds should then be adjusted as appropriate under the current U.S. EPA 
guidance by the preprocessor. 

Following the U.S. EPA methodology, measured on-site wind speeds of less than 
1.0 m/s, but above the instrument threshold, should be set equal to 1.0 m/s by the 
preprocessor when used as input to Gaussian models. Calms are identified in the 
preprocessed data file by a wind speed of 1.0 m/s and a wind direction equal to the 
previous hour.  For input to AERMOD, no adjustment should be made to the site 
specific wind data. AERMOD can produce model estimates for conditions when the 
wind speed may be less than 1 m/s but still greater than the instrument threshold. 
Some air districts provide pre-processed meteorological data for use in their district that 
treats calms differently.  Local air districts should be consulted for available 
meteorological data. In addition, to reduce the number of calms and missing winds in 
the surface data, EPA has developed a pre-processor – AERMINUTE – to process 1
minute ASOS wind data for generating hourly average wind speed and directions for 
input to AERMET in Stage 2. The details can be found in the EPA’s AERMINUTE 
User’s Instructions at: 
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http://www.epa.gov/ttn/scram/models/aermod/aerminute_userguide_v11059_draft.pdf 

If the fraction of calm hours is excessive, then an alternative approach may need to be 
considered to characterize dispersion. The Calpuff model modeling system can 
simulate calm winds as well as complex wind flow and therefore is a viable alternative. 
The local air district should be consulted for alternative approaches. 

4.8.3 Treatment of Missing Data 

Missing data refer to those hours for which no meteorological data are available from 
the primary on-site source for the variable in question. When missing values arise, they 
should be handled in one of the following ways listed below, in the following order of 
preference: 

(1) If there are other on-site data, such as measurements at another height, they may 
be used when the primary data are missing.  If the height differences are significant, 
corrections based on established vertical profiles should be made. Site-specific 
vertical profiles based on historical on-site data may also be appropriate to use if 
their determination is approved by the reviewing authority.  If there is question as to 
the representativeness of the other on-site data, they should not be used. 

(2) If there are only one or two missing hours, then linear interpolation of missing data 
may be acceptable, however, caution should be used when the missing hour(s) 
occur(s) during day/night transition periods. 

(3) If representative off-site data exist, they may be used.	 In many cases this approach 
may be acceptable for cloud cover, ceiling height, mixing height, and temperature. 
This approach will rarely be acceptable for wind speed and direction. The 
representativeness of off-site data should be discussed and agreed upon in advance 
with the reviewing authority. 

(4) An imputation methodology may be acceptable, provided it is well-documented, 
sufficiently justified, and properly applied. 

(5) Failing any of the above, the data field should be coded as missing using missing 
data codes appropriate to the applicable meteorological pre-processor. 

Appropriate model options for treating missing data, if available in the model, should be 
employed.  Substitutions for missing data should only be made in order to complete the 
data set for modeling applications, and should not be used to attain the “regulatory 
completeness” requirement of 90%. That is, the meteorological data base must be 
90% complete on a monthly basis (before substitution) in order to be acceptable for use 
in air dispersion modeling. The use of any data substitution technique should be 
thoroughly documented to provide the District or reviewing authority with all the 
information necessary to determine its approvability. 
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If the recommended methods for addressing missing meteorological data cannot be 
achieved as described, then alternative approaches should be discussed and 
developed in conjunction with the District or reviewing authority. 

4.8.4 Representativeness of Meteorological Data 

The atmospheric dispersion characteristics at an emission source need to be evaluated 
to determine if the collected meteorological data can be used to adequately represent 
atmospheric dispersion for the project. 

Such determinations are required when the available meteorological data are acquired 
at a location other than that of the proposed source. In some instances, even though 
meteorological data are acquired at the location of the pollutant source, they still may 
not correctly characterize the important atmospheric dispersion conditions. 

Considerations of representativeness are always made in atmospheric dispersion 
modeling whether the data base is "on-site" or "off-site." These considerations call for 
the judgment of a meteorologist or an equivalent professional with expertise in 
atmospheric dispersion modeling. If in doubt, the District should be consulted. 

4.8.4.1 Spatial Dependence 

The location where the meteorological data are acquired should be compared to the 
source location for similarity of terrain features.  For example, in complex terrain, the 
following considerations should be addressed in consultation with the District: 

 Aspect ratio of terrain, i.e., ratio of:

o Height of valley walls to width of valley;
o Height of ridge to length of ridge; and
o Height of isolated hill to width of hill at its base

 Slope of terrain

 Ratio of terrain height to stack/plume height

 Distance of source from terrain (i.e., how close to valley wall, ridge, isolated hill)

 Correlation of terrain feature to prevailing meteorological conditions

Likewise, if the source is located on a plateau or plain, the source of meteorological 
data used should be from a similar plateau or plain. 

Judgments of representativeness should be made only when sites are climatologically 
similar.  Sites in nearby, but different air sheds, often exhibit different weather patterns. 
For instance, meteorological data acquired along a shoreline are not normally 
representative of inland sites and vice versa. 
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Meteorological data collected need to be examined to determine if drainage, transition, 
and synoptic flow patterns are characteristics of the source, especially those critical to 
the regulatory application.  Consideration of orientation, temperature, and ground cover 
should be included in the review. 

An important aspect of space dependence is height above the ground. Where practical, 
meteorological data should be acquired at the release height, as well as above or 
below, depending on the buoyancy of the source's emissions.  AERMOD at a minimum 
requires wind observations at a height above ground between seven times the local 
surface roughness height and 100 meters. 

4.8.4.2 Temporal Dependence 

To be representative, meteorological data must be of sufficient duration to define the 
range of sequential atmospheric conditions anticipated at a site.  As a minimum, one full 
year of on-site meteorological data is necessary to prescribe this time series.  Multiple 
years of data are used to describe variations in annual and short-term impacts. 
Consecutive years from the most recent, readily available 5-year period are preferred to 
represent these yearly variations. 

4.8.4.3 Further Considerations 

It may be necessary to recognize the non-homogeneity of meteorological variables in 
the air mass in which pollutants disperse. This non-homogeneity may be essential in 
correctly describing the dispersion phenomena. Therefore, measurements of 
meteorological variables at multiple locations and heights may be required to correctly 
represent these meteorological fields.  Such measurements are generally required in 
complex terrain or near large land-water body interfaces. 

It is important to recognize that, although certain meteorological variables may be 
considered unrepresentative of another site (for instance, wind direction or wind speed), 
other variables may be representative (such as temperature, dew point, cloud cover). 
Exclusion of one variable does not necessarily exclude all.  For instance, one can argue 
that weather observations made at different locations are likely to be similar if the 
observers at each location are within sight of one another - a stronger argument can be 
made for some types of observations (e.g., cloud cover) than others.  Although by no 
means a sufficient condition, the fact that two observers can “see” one another supports 
a conclusion that they would observe similar weather conditions. 

Other factors affecting representativeness include change in surface roughness, 
topography and atmospheric stability.  Currently there are no established analytical or 
statistical techniques to determine representativeness of meteorological data.  The 
establishment and maintenance of an on-site data collection program generally fulfills 
the requirement for “representative” data.  If in doubt, the District should be consulted. 
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4.8.5 Alternative Meteorological Data Sources 

It is necessary, in the consideration of most air pollution problems, to obtain data on 
site-specific atmospheric dispersion. Frequently, an on-site measurement program 
must be initiated. As discussed in Section 4.8.3, representative off-site data may be 
used to substitute for missing periods of on-site data.  There are also situations where 
current or past meteorological records from a National Weather Service station may 
suffice. These considerations call for the judgment of a meteorologist or an equivalent 
professional with expertise in atmospheric dispersion modeling.  More information on 
Weather Stations including: National Weather Service (NWS), military observations, 
supplementary airways reporting stations, upper air and private networks, is provided in 
“On-Site Meteorological Program Guidance for Regulatory Modeling Applications” 
(U.S. EPA, 1995e). 

4.8.5.1 Recommendations 

On-site meteorological data should be processed to provide input data in a format 
consistent with the particular models being used. The input format for U.S. EPA short-
term regulatory models is defined in U.S. EPA’s MPRM.  The input format for AERMOD 
is defined in the AERMET meteorological pre-processor.  Processors are available on 
the SCRAM web site. The actual wind speeds should be coded on the original input 
data set. Wind speeds less than 1.0 m/s but above the instrument threshold should be 
set equal to 1.0 m/s by the preprocessor when used as input to Gaussian models.  Wind 
speeds below the instrument threshold of the cup or vane, whichever is greater, should 
be considered calm, and are identified in the preprocessed data file by a wind speed of 
1.0 m/s and a wind direction equal to the previous hour.  For input to AERMOD, no 
adjustment should be made to the site specific wind data. AERMOD can produce 
model estimates for conditions when the wind speed may be less than 1 m/s but still 
greater than the instrument threshold. 

If data are missing from the primary source, they should be handled as follows, in order 
of preference: (1) substitution of other representative on-site data; (2) linear 
interpolation of one or two missing hours; (3) substitution of representative off-site data; 
(4) use of a well-documented and justified imputation methodology; or (5) coding as a 
missing data field, according to the discussions in Section 4.8.3. The use of any data 
substitution technique should be thoroughly documented to provide the District or 
reviewing authority with all the information necessary to determine its approvability. 

If the data processing recommendations in this section cannot be achieved, then 
alternative approaches should be discussed and developed in conjunction with the 
District or reviewing authority. 

4.8.6 Quality Assurance and Control 

The purpose of quality assurance and maintenance is the generation of a representative 
amount (90% of hourly values for a year on a monthly basis) of valid data.  For more 
information on data validation consult reference U.S. EPA (1995e).  Maintenance may 
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be considered the physical activity necessary to keep the measurement system 
operating as it should.  Quality assurance is the management effort to achieve the goal 
of valid data through plans of action and documentation of compliance with the plans. 

Quality assurance (QA) will be most effective when following a QA Plan which has been 
signed-off by appropriate project or organizational authority.  The QA Plan should 
contain the following information (paraphrased and particularized to meteorology from 
Lockhart): 

1. Project description - how meteorology data are to be used
2. Project organization - how data validity is supported
3. QA objective - how QA will document validity claims
4. Calibration method and frequency - for data
5. Data flow - from samples to archived valid values
6. Validation and reporting methods - for data
7. Audits - performance and system
8. Preventive maintenance
9. Procedures to implement QA objectives - details
10. Management support - corrective action and reports

It is important for the person providing the quality assurance (QA) function to be 
independent of the organization responsible for the collection of the data and the 
maintenance of the measurement systems.  Ideally, the QA auditor works for a separate 
company. 

4.9 Model Selection 

There are several air dispersion models that can be used to estimate pollutant 
concentrations and new ones are likely to be developed.  U.S. EPA added AERMOD, 
which incorporates the PRIME downwash algorithm, to the list of preferred models in 
2005 as a replacement to ISCST3.  CalPuff was added in 2003. The latest version of 
the U.S. EPA recommended models can be found at the SCRAM Bulletin board located 
at http://www.epa.gov/scram001.  However, any model, whether a U.S. EPA guideline 
model or otherwise, must be approved for use by the local air district. Recommended 
models and guidelines for using alternative models are presented in this section. All air 
dispersion models used to estimate pollutant concentrations for risk assessment 
analyses must be in the public domain.  Classification according to terrain, source type 
and level of analysis is necessary before selecting a model (see Section 4.4).  The 
selection of averaging times in the modeling analysis is based on the health effects of 
concern. Annual average concentrations are required for an analysis of carcinogenic or 
other chronic effects. One-hour maximum concentrations are required for analysis of 
acute effects. 

4.9.1 Recommended Models 

Recommended air dispersion models to estimate concentrations for risk assessment 
analyses are generally referenced in US EPA’s Guideline on Air Quality Models 
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available at http://www.epa.gov/scram001.  Currently AERMOD is recommended for 
most refined risk assessments in flat or complex terrain and in rural or urban 
environments1.  In addition, CalPuff is available where spatial wind fields are highly 
variable or transport distances are large (e.g., 50 km).  AERSCREEN is a screening 
model based on AERMOD.  AERSCREEN can be used when representative 
meteorological data are unavailable. CTSCREEN is available for screening risk 
assessments in complex terrain. The most current version of the models should be 
used for risk assessment analysis.  Some facilities may also require models capable of 
special circumstances such as dispersion near coastal areas. For more information on 
modeling special cases see Sections 4.12 and 4.13. 

Most air dispersion models contain provisions that allow the user to select among 
alternative algorithms to calculate pollutant concentrations. Only some of these 
algorithms are approved for regulatory application such as the preparation of health risk 
assessments. The sections in this guideline that provide a description of each 
recommended model contain information on the specific switches and/or algorithms that 
must be selected for regulatory application. 

To further facilitate the model selection, the District should be consulted for additional 
recommendations on the appropriate model(s) or a protocol submitted for District review 
and approval (see Section 4.14.1). 

4.9.2 Alternative Models 

Alternative models are acceptable if applicability is demonstrated or if they produce 
results identical or superior to those obtained using one of the preferred models 
referenced in Section 4.9.1.  For more information on the applicability of alternative 
models refer to the following documents: 

 U.S. EPA (2005). “Guideline on Air Quality Models” Section 3.2.2 
 U.S. EPA (1992). “Protocol for Determining the Best Performing Model” 
 U.S. EPA (1985a). “Interim Procedures for Evaluating Air Quality Models – 

Experience with Implementation” 
 U.S. EPA (1984b). “Interim Procedures for Evaluating Air Quality Models

(Revised)” 

4.10 Screening Air Dispersion Models 

A screening model may be used to provide a maximum concentration that is biased 
toward overestimation of public exposure.  Use of screening models in place of refined 
modeling procedures is optional unless the District specifically requires the use of a 
refined model.  Screening models are normally used when no representative 
meteorological data are available and may be used as a preliminary estimate to 
determine if a more detailed assessment is warranted. 

1 
AERMOD was promulgated by U.S. EPA as a replacement to ISCST3 on November 9, 2006. 
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Some screening models provide only 1-hour average concentration estimates. Other 
averaging periods can be estimated based on the maximum 1-hour average 
concentration in consultation and approval of the responsible air district.  Because of 
variations in local meteorology, the exact factor selected may vary from one district to 
another.  Table 4.2 provides guidance on the range and typical values applied. The 
conversion factors are designed to bias predicted longer term averaging periods 
towards overestimation. 

Table 4.2 Recommended Factors to Convert Maximum 1-hour Avg. 
Concentrations to Other Averaging Periods (U.S. EPA, 2011, 1995a; 
ARB, 1994). 

Averaging Time Range Typical SCREEN3 AERSCREEN 
Recommended Recommended 

3 hours 0.8 - 1.0 0.9 1.0 

8 hours 0.5 - 0.9 0.7 0.9 

24 hours 0.2 - 0.6 0.4 0.6 

30 days 0.2 - 0.3 0.3 

Annual 0.06 - 0.1 0.08 0.1 

AERSCREEN automatically provides the converted concentration for longer than 1-hour 
averaging periods.  For area sources, the AERSCREEN 3, 8, and 24-hour average 
concentration are equal to the 1-hour concentration.  No annual average concentration 
is calculated. SCREEN3 values are shown for comparison purposes. 

4.10.1 AERSCREEN 

The AERSCREEN (U.S. EPA, 2011) model is now available and should be used in lieu 
of SCREEN3 with approval of the local District. AERSCREEN is a screening level air 
quality model based on AERMOD. AERSCREEN does not require the gathering of 
hourly meteorological data.  Rather, AERSCREEN requires the use of the MAKEMET 
program which generates a site specific matrix of meteorological conditions for input to 
the AERMOD model. MAKEMET generates a matrix of meteorological conditions 
based on local surface characteristics, ambient temperatures, minimum wind speed, 
and anemometer height. 

AERSCREEN is currently limited to modeling a single point, capped stack, horizontal 
stack, rectangular area, circular area, flare, or volume source.  More than one source 
may be modeled by consolidating the emissions into one emission source. 
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4.10.2 Valley Screening 

The Valley model is designed to simulate a specific worst-case condition in complex 
terrain, namely that of a plume impaction on terrain under stable atmospheric 
conditions. The algorithms of the VALLEY model are included in other models such as 
SCREEN3 and their use is recommended in place of the VALLEY model.  The 
usefulness of the VALLEY model and its algorithms is limited to pollutants for which only 
long-term average concentrations are required.  For more information on the Valley 
model consult the user’s guide (Burt, 1977). 

4.10.2.1 Regulatory Options 

Regulatory application of the Valley model requires the setting of the following values 
during a model run: 

 Class F Stability (rural) and Class E Stability (urban)

 Wind Speed = 2.5 m/s

 6 hours of occurrence of a single wind direction (not exceeding a 22.5 deg
sector)

 2.6 stable plume rise factor

4.10.3 CTSCREEN 

The CTSCREEN model (Perry et al., 1990) is the screening mode of the Complex 
Terrain Dispersion Model (CTDMPLUS).  CTSCREEN can be used to model single 
point sources only.  It may be used in a screening mode for multiple sources on a case 
by case basis in consultation with the District. CTSCREEN is designed to provide 
conservative, yet theoretically sounder, worst-case 1-hour concentration estimates for 
receptors located on terrain above stack height. Internally-coded time-scaling factors 
are applied to obtain other averages (see Table 4.3). These factors were developed by 
comparing the results of simulations between CTSCREEN and CTDMPLUS for a 
variety of scenarios and provide conservative estimates (Perry et al., 1990).  
CTSCREEN produces identical results as CTDMPLUS if the same meteorology is used 
in both models.  CTSCREEN accounts for the three-dimensional nature of the plume 
and terrain interaction and requires detailed terrain data representative of the modeling 
domain.  A summary of the input parameters required to run CTSCREEN is given in 
Table 4.4. The input parameters are provided in three separate text files. The terrain 
topography file (TERRAIN) and the receptor information file (RECEPTOR) may be 
generated with a preprocessor that is included in the CTSCREEN package.  In order to 
generate the terrain topography file the analyst must have digitized contour information. 
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Table 4.3 Time-scaling factors internally coded in CTSCREEN
 

Averaging Period Scaling Factor 

3 hours 0.7 

24 hour 0.15 

Annual 0.03 

Table 4.4 Input Parameters Required to Run CTSCREEN
 

Parameter File 

Miscellaneous program switches CTDM.IN 

Site Latitude and Longitude (degrees) CTDM.IN 

Site TIME ZONE CTDM.IN 

Meteorology Tower Coordinates (user CTDM.IN 
units) 

Source Coordinates: x and y (user CTDM.IN 
units) 

Source Base Elevation (user units) CTDM.IN 

Stack Height (m) CTDM.IN 

Stack Diameter (m) CTDM.IN 

Stack Gas Temperature (K) CTDM.IN 

Stack Gas Exit Velocity (m/s) CTDM.IN 

Emission Rate (g/s) CTDM.IN 

Surface Roughness for each Hill (m) CTDM.IN 

Meteorology: Wind Direction (optional) CTDM.IN 

Terrain Topography TERRAIN 

Receptor Information (coordinates and RECEPTOR 
associated hill number) 
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4.11 Refined Air Dispersion Models 

Refined air dispersion models are designed to provide more representative 
concentration estimates than screening models.  In general, the algorithms of refined 
models are more robust and have the capability to account for site-specific 
meteorological conditions. For more information regarding general aspects of model 
selection see Section 4.9. 

4.11.1 AERMOD 

For a wide variety of applications in all types of terrain, the recommended model is 
AERMOD.  AERMOD is a steady-state plume dispersion model for assessment of 
pollutant concentrations from a variety of sources.  AERMOD simulates transport and 
dispersion from multiple point, area, or volume sources based on an up-to-date 
characterization of the atmospheric boundary layer.  Sources may be located in rural or 
urban areas and receptors may be located in simple or complex terrain. AERMOD 
accounts for building wake effects (i.e., plume downwash) based on the PRIME building 
downwash algorithms.  The model employs hourly sequential preprocessed 
meteorological data to estimate concentrations for averaging times from one hour to 
one year (also multiple years).  AERMOD is designed to operate in concert with two 
pre-processor codes: AERMET processes meteorological data for input to AERMOD, 
and AERMAP processes terrain elevation data and generates receptor information for 
input to AERMOD.  Guidance on input requirements may be found in the AERMOD 
Users Guide. 

4.11.1.1 Regulatory Options 

U.S. EPA regulatory application of AERMOD requires the selection of specific switches 
(i.e., algorithms) during a model run. All the regulatory options can be set by selecting 
the DFAULT keyword.  The U.S. EPA regulatory options, automatically selected when 
the DFAULT keyword is used, are: 

 Stack-tip downwash

 Incorporates the effects of elevated terrain

 Includes calms and missing data processing routines

 Does not allow for exponential decay for applications other than a 4-hour half life
for SO2

Additional information on these options is available in the AERMOD User’s Guide. 

4.11.1.2 Special Cases 

a.	 Building Downwash:
AERMOD automatically determines if the plume is affected by the wake region of
buildings when their dimensions are given.  The specification of building
dimensions does not necessarily mean that there will be downwash.  See
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Section 4.13.1 for guidance on how to determine when downwash is likely to 
occur. 

b.	 Area Sources: 
The area source algorithm in AERMOD estimates source emission strength by 
integrating an area upwind of the receptor location. Receptors may be placed 
within the area itself, downwind of the area or adjacent to the area. However, 

since the vertical distribution parameter (z) goes to zero as the downwind 
distance goes to zero, the plume function solution is infinite for a downwind 
receptor distance of zero.  In order to avoid such singularity in the plume function 
solution, the AERMOD model arbitrarily sets the plume function to zero when the 
receptor distance is less than one meter.  As a result, the area source algorithm 
will not provide reliable solutions for receptors located within or adjacent to very 
small areas, with dimensions on the order of a few meters across. In these 
cases, the receptor should be placed at least one meter outside of the area. 

c.	 Volume Sources: 
The volume source algorithms in AERMOD require an estimate of the initial 
distribution of the emission source. The initial distribution of emissions for a 
volume source is in the horizontal and vertical directions. When modeling 

volume source emissions, one needs to provide initial horizontal (y0) and vertical 

(z0) dimensions as accurate as possible so that pollutant buoyancy and 
dispersion are also calculated accurately.  US EPA’s AERMOD User Guide 
provides suggested procedures to estimate these initial dimensions based on 
source type (Table 3-1) (U.S. EPA, 2004a). 

d.	 Line Sources: 
Examples of line sources include conveyor belts or roads.  Depending on the 
source, these can be modeled three ways; as a line source, as a series of 
volume sources, or as an elongated area source. Where the emission source is 
neutrally buoyant, such as a conveyor belt, AERMOD can be used according to 
the user guide. In the event that the line source is a roadway, then additional 
considerations are required. 

At the present time, CALINE (CALINE3, CAL3QHCR, and CALINE4) is the only 
model dedicated to modeling the enhanced mechanical and thermal turbulence 
created by motor vehicles traveling on a roadway.  Of these, CAL3QHCR is the 
only model that accepts hourly meteorological data and can estimate annual 
average concentrations.  However, CALINE uses the Pasquill-Gifford stability 
categories which are used in the ISCST model.  AERMOD is now the preferred 
plume model over ISCST3 with continuous plume dispersion calculations based 
on observations but AERMOD does not include the enhanced roadway 
turbulence. Therefore, in the case where roadway emissions dominate the risk 
assessment, it may be most important to simulate the enhanced thermal and 
mechanical turbulence from motor vehicles with the CAL3QHCR model.  

4-40
 



       

 

 
 

 
 

  
     

   
     

 
      

   
     

 

    
  

   
  

  
  

 
    

   
   

   
  

  
   

  
    

  
 

  
 

   
  

    
  

  
    

   
    

   

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

In the case where roadway emissions are a subset of all emissions for the risk 
assessment, including roadway emissions along with facility emissions, it may be 
best to use AERMOD for all emissions, roadway and facility, in order to maintain 
continuity with one dispersion model for the risk assessment. If AERMOD is 
used, it is important to consider that a major freeway may act similar to a large 
building which can cause some mixing and therefore initial vertical dispersion. 
This dispersion could be estimated with sensitivity studies based on wind speed, 
wind angle, roadway orientation, roadway width, and etc. This could be a 
complex estimation and needs very adept modeling skills. Roadway modeling 
should be evaluated on a case-by-case basis in consultation with the District or 
the reviewing authority. 

Line sources inputs include a composite fleetwide emission factor, roadway 
geometry, hourly vehicle activity (i.e., diurnal vehicle per hour pattern), hourly 
meteorological data, and receptor placement. For practical information on how to 
simulate roadway emissions using these models, see CAPCOA’s website at 
http://www.capcoa.org or the Sacramento Metropolitan AQMD (SMAQMD) 
website at http://www.airquality.org/ceqa/RoadwayProtocol.shtml. The 
SMAQMD has a document titled, “Recommended Protocol for Evaluating the 
Location of Sensitive Land Uses Adjacent to Major Roadways”(January, 2010). 

e.	 Complex Terrain:
AERMOD uses the Dividing Streamline (Hc) concept for complex terrain. Above
Hc, the plume is assumed to be “terrain following” in the convective boundary 
layer.  Below Hc, the plume is assumed to be “terrain impacting” in the stable
boundary layer.  AERMOD computes the concentration at any receptor as a
weighted function between the two plume states (U.S. EPA, 2004b).

f.	 Deposition:
AERMOD contains algorithms to model settling and deposition and requires
additional information to do so including particle size distribution. For more
information consult the AERMOD User’s Guide (U.S. EPA, 2004a). 

g.	 Diurnal Considerations:
Systematic diurnal changes in atmospheric conditions are expected along the
coast (or any large body of water) or in substantially hilly terrain. The wind speed
and direction are highly dependent on time of day as the sun rises and begins to
heat the Earth. The sun heats the surface of the land faster than the water
surface. Therefore the air above the land warms up sooner than over water.
This creates a buoyant effect of warm air rising over land and the cool air from
over water moves in to fill the void. Near large bodies of water (e.g., the ocean)
this is known as a sea breeze.  In complex terrain this is known as upslope flow
as the hot air follows the terrain upwards. When the sun sets and the surface of
the land begins to cool, the air above also cools and creates a draining effect.
Near the water this is the land breeze; in complex terrain this is known as
downslope or drainage flow.  In addition, for the sea breeze, the atmospheric
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conditions change rapidly from neutral or stable conditions over water to unstable 
conditions over land. 

Near the large bodies of water the sea breeze is typical in the afternoon and the 
land breeze is typical for the early morning before sunrise.  In complex terrain 
upslope flow is typical in the afternoon, while drainage flow is typical at night. 
Diurnal profiles need to be evaluated in conjunction with the facility emissions 
since sources can have varied emission profiles (e.g., some sources are 
continuously emitting while others are intermittent).  These intermittent emission 
profiles may be influenced by diurnal patterns; therefore, they need to be 
evaluated to properly estimate potential exposures. For these reasons, it is 
especially important to simulate facility emissions with a hourly diurnal pattern 
reflective of source activity so that the risk assessment is representative of daily 
conditions. 

h.	 8-hour Modeling for the Offsite Worker’s Exposure and Residential Exposure: 
If the ground level air concentrations from a facility operating 5 days a 
week, 8 hours per day have been estimated by a 24 hour per day annual 
average, an adjustment factor can be applied to estimate the air concentration 
that an offsite worker with the same schedule would be exposed to. The 24-hour 
annual average concentration is multiplied times 4.2. 

If the meteorology during the time that the facility is emitting is used, hourly 
model simulations need to be post-processed to cull out the data needed for the 
offsite worker exposure.  See Appendix M for information on how to calculate the 
refined offsite worker concentrations using the hourly raw results from the 
AERMOD air dispersion model. For more discussion on worker exposure, see 
Section 4.8.1. 

Eight-hour exposure modeling can be used to evaluate the potential for health 
impacts (including effects of repeated exposures) in children and teachers 
exposed during school hours.  Although not required in the HRA, 8-hour 
exposure modeling could also be performed at the discretion of the District to a 
residential scenario (i.e., the MEIR) where a facility operates only a portion of the 
day and exposure to residences are not adequately reflected by averaging 
concentrations over a 24 hour day. 

4.11.1.3 HARP Dispersion Analysis 

It is highly recommended that air dispersion analysis be performed using the HARP 
software.  HARP can perform refined dispersion analysis by utilizing the U.S. EPA 
standard program AERMOD.  In the future, the updated version of HARP will link the 
AERMOD outputs with risk assessment modules. 

4.11.2 CTDMPLUS 

CTDMPLUS is a Gaussian air quality model for use in all stability conditions in complex 
terrain. In comparison with other models, CTDMPLUS requires considerably more 
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detailed meteorological data and terrain information that must be supplied using 
specifically designed preprocessors. CTDMPLUS was designed to handle up to 
40 point sources. 

4.12 Modeling to Obtain Concentrations used for Various Health Impacts 

The following section outlines how emissions and air dispersion modeling results are 
used or adjusted for a receptor that is exposed to either a non-continuous or 
continuously emitting source. 

4.12.1 Emission Rates for Cancer, Chronic, and Acute Health Impacts 

As discussed in Section 4.2.1.1, the HRA should include both annual average 
emissions and maximum 1-hour emissions for each pollutant emitted by the facility. 
Maximum 1-hour emissions are used for acute noncancer health impacts while annual 
emissions are used for chronic exposures (i.e., chronic and 8-hour noncancer health 
impacts or cancer risk assessment). When applying the emission rates in the air 
dispersion analysis, it is important not to artificially inflate or deplete the reported 
emission inventory. 

For annual average emissions, the emissions are spread evenly over the entire year for 
continuous emitting sources. However, for sources where the emission patterns vary 
(i.e., non-continuous emitting sources), the emission rate should also account for the 
facility’s emission schedule.  If appropriate, the variable emissions rate option 
(e.g., hour-of-day) should be used in the air dispersion analysis.  For more information 
consult the AERMOD User’s Guide (U.S. EPA, 2004a). Also, when calculating 
emission rates for acute health impacts, it is important the emission rates never exceed 
the reported maximum 1-hour emissions. 

4.12.2 Modeling and Adjustments for Inhalation Cancer Risk at a Worksite 

Modeled long-term averages are typically used for cancer risk assessments for 
residents and workers.  In an inhalation cancer risk assessment for an offsite worker, 
the long-term average should represent what the worker breathes during their work 
shift. However, the long-term averages calculated from AERMOD typically represent 
exposures for receptors that were present 24 hours a day and seven days per week 
(i.e., the schedule of a residential receptor). To estimate the offsite worker’s 
concentration, there are two approaches. The more refined, complex, and time 
consuming approach is to post-process the hourly raw dispersion model output and 
examine the hourly concentrations that fall within the offsite worker’s shift. See 
Appendix M for information on how to simulate the long-term concentration for the 
offsite worker that can be used to estimate inhalation cancer risk.  

In lieu of post-processing the hourly dispersion model output, the more typical approach 
is to obtain the long-term average concentration as you would for modeling a residential 
receptor and approximate the worker’s inhalation exposure using an adjustment factor. 
The actual adjustment factor that is used to adjust the concentration may differ from the 
example below based on the specifics of the source and worker receptor 
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(e.g., work-shift overlap).  Once the worker’s inhalation concentration is determined, the 
inhalation dose is calculated using additional exposure frequency and duration 
adjustments. See Chapter 5 for more information on the inhalation dose equation. 

4.12.2.1 Non-Continuous Sources 

When modeling a non-continuously emitting source (e.g., operating for eight hours per 
day and five days per week), the modeled long-term average concentrations are based 
on 24 hours a day and seven days per week for the period of the meteorological data 
set. Even though the emitting source is modeled using a non-continuous emissions 
schedule, the long-term concentration is still based on 24 hours a day and seven days 
per week. Thus, this concentration includes the zero hours when the source was not 
operating.  For the offsite worker inhalation risk, we want to determine the long-term 
concentration the worker is breathing during their work shift. Therefore, the long-term 
concentration needs to be adjusted so it is based only on the hours when the worker is 
present.  For example, assuming the emitting source and worker’s schedules are the 
same, the adjustment factor is 4.2 = (24 hours per day/8 hours per shift)x(7 days in a 
week/5 days in a work week).  In this example, the long term residential exposure is 
adjusted upward to represent the exposure to a worker.  Additional concentration 
adjustments may be appropriate depending on the work shift overlap. These 
adjustments are discussed below. 

The calculation of the adjustment factor from a non-continuous emitting source is 
summarized in the following steps. 

a.	 Obtain the long-term concentrations from air dispersion modeling as is
typical for residential receptors (all hours of a year for the entire period of
the meteorological data set).

b.	 Determine the coincident hours per day and days per week between the
source’s emission schedule and the offsite worker’s schedule. 

c.	 Calculate the worker adjustment factor (WAF) using Equation 4.1. When
assessing inhalation cancer health impacts, a discount factor (DF) may
also be applied if the offsite worker’s schedule partially overlaps with the 
source’s emission schedule. The discount factor is based on the number
of coincident hours per day and days per week between the source’s 
emission schedule and the offsite worker’s schedule (see Equation 4.2).
The DF is always less than or equal to one.

Please note that worker adjustment factor does not apply if the source’s emission 
schedule and the offsite worker’s schedule do not overlap.  Since the worker is not 
present during the time that the source is emitting, the worker is not exposed to the 
source’s emission (i.e., the DF in Equation 4.2 becomes 0). 

DF
D

D

H

H
WAF

source

lresidentia

source

lresidentia
 Eq. 4.1 

4-44
 



       

 

 
 

 
  

   
  

   
  

 
  

    
  

   
   

    

 
  

     
 

 
 

   
 

 
   

   
  

    
 

   

  

 
  

  
   

 
 

 
    

   

 
   

   
 

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

Where: 
WAF = the worker adjustment factor 
Hresidential= the number of hours per day the long-term residential concentration is based 
on (always 24 hours) 
H source = the number of hours the source operates per day 
Dresidential = the number of days per week the long-term residential concentration is based 
on (always 7 days) 
D source= the number of days the source operates per week 
DF = a discount factor for when the offsite worker’s schedule partially overlaps the 
source’s emission schedule.  Use 1 if the offsite worker’s schedule occurs within the 
source’s emission schedule.  If the offsite worker’s schedule partially overlaps with the 
source’s emission schedule, then calculate the discount factor using Equation 4.2 below. 

worker

coincident

worker

coincident

D

D

H

H
DF  Eq. 4.2 

Where:
 
DF = the discount factor for assessing cancer impacts
 
H coincident = the number of hours per day the offsite worker’s schedule and the source’s 
emission schedule overlap 
D coincident= the number of days per week the offsite worker’s schedule and the source’s 
emission schedule overlap 
H worker = the number of hours the offsite worker works per day 
D worker= the number of days the offsite worker works per week 

d.	 The final step is to estimate the offsite worker’s inhalation concentration by 
multiplying the worker adjustment factor with the long-term residential 
concentration. The worker’s concentration is then plugged into the dose 
equation and risk calculation. 

The HARP software has the ability to calculate worker impacts using an approximation 
factor and, in the future, it will have the ability to post-process refined worker 
concentrations using the hourly raw results from an air dispersion analysis. 

4.12.2.2 Continuous Sources 

If the source is continuously emitting, then the worker is assumed to breathe the 
long-term annual average concentration during their work shift.  Equation 4.1 becomes 
one and no concentration adjustments are necessary in this situation when estimating 
the inhalation cancer risk.  Note however, if an assessor does not wish to apply the 
assumption the worker breathes the long-term annual average concentration during the 
work shift, then a refined concentration can be post-processed as described in 
Appendix M.  All alternative assumptions should be approved by the reviewing authority 
and supported in the presentation of results. 

4.12.3 Modeling and Adjustments for Noncancer 8-Hour RELs 

For 8-hour noncancer health impacts, we evaluate if the receptor (e.g., worker or 
resident) is exposed to an 8 hour average concentration, occurring daily, that exceeds 
the 8-hour REL. The 8 hour RELs were derived primarily for the offsite worker scenario. 
Although not required in an HRA, residential receptors can be evaluated with an 8-hour 
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REL at the discretion of the District or Reviewing authority. For ease, we use a worker 
receptor in this discussion and in the discussion below for a non-continuously emitting 
source. The daily average concentration is intended to represent the long-term average 
concentration the worker is breathing during the work shift.  In general, there are two 
approaches for estimating the concentration used for the 8-hour hazard index.  The 
more refined, complex, and time consuming approach is to post-process the hourly 
dispersion model output and use only the hourly concentrations that are coincident with 
the offsite worker hours to obtain the long-term concentration.  See Appendix M for 
information on how to simulate the daily average concentration through air dispersion 
modeling. 

Before proceeding through a refined analysis described in Appendix M, the assessor 
may wish to approximate the long-term concentration, as described below, and 
calculate the 8-hour hazard index.  In lieu of post-processing the hourly dispersion 
model output described in Appendix M, the more typical approach is to obtain the 
long-term average concentration as you would for modeling a residential receptor and 
approximate the worker’s inhalation concentration using an adjustment factor. The 
method for applying the adjustment factor is described in the section below. 

The results from the 8-hour hazard index calculations should not be combined with the 
chronic or acute hazard indices. Each of the potential noncancer health impacts should 
be reported independently.  See Chapter 8 for more discussion on calculating health 
impacts. 

4.12.3.1 Non-Continuous Sources 

When modeling a non-continuously emitting source (e.g., operating for eight hours per 
day and five days per week), the modeled long-term average concentrations are based 
on 24 hours a day and seven days per week for the period of the meteorological data 
set. Even though the emitting source is modeled using a non-continuous emissions 
schedule, the long-term concentration is still based on 24 hours a day and seven days 
per week. Thus, this concentration includes the zero hours when the source was not 
operating.  For the offsite worker 8-hour hazard index, we want to determine the 
long-term average daily concentration the worker may be breathing during their work 
shift. This is similar to the cancer approximation adjustment method with one 
difference; there is no adjustment for partial overlap between the worker’s schedule and 
the source’s emission schedule. The reason for this difference in methodology is 
because the 8-hour REL health factors are designed for repeated 8-hour exposures and 
cannot readily be adjusted to other durations of exposure. The 8-hour RELs should be 
used for typical daily work shifts of 8-9 hours.  For further questions, assessors should 
contact OEHHA, the District, or reviewing authority to determine if the 8-hour RELs 
should be used in your HRA. Any discussions or directions to exclude the 8-hour REL 
evaluation should be documented in the HRA. 

When calculating the long-term average daily concentration for the 8-hour REL 
comparison, the long-term residential concentration needs to be adjusted so it is based 
only on the operating hours of the emitting source with the assumption the offsite 
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worker’s shift falls within the emitting source’s schedule.  For example, assuming the 
emitting source operates 8 hours per day, 5 days per week and the offsite worker’s 
schedules falls anywhere within this period of emissions, then the adjustment factor is 
4.2 = (24 hours per day/8 hours of emissions per day)x(7 days in a week/5 days of 
emissions per week).  In this example, the long term residential exposure is adjusted 
upward to represent the 8-hour exposure to a worker.  No adjustments are applied for 
partial work shift overlap with the emitting source. If the source emits at night, then see 
Appendix N for additional recommendations. 

Using the approximation factor is a screening method.  If the 8-hour hazard index is 
above a threshold of concern with this method, the district or assessor should contact 
OEHHA for further guidance regarding the substance of concern.  If necessary, further 
evaluation can be performed using the refined daily average modeling methodology 
discussed in Appendix M. 

The calculation of the adjustment factor from a non-continuous emitting source is 
summarized in the following steps. 

b.	 Obtain the long-term concentrations from air dispersion modeling as is typical
for residential receptors (all hours of a year for the entire period of the
meteorological data set).

c.	 Calculate the worker adjustment factor (WAF) using Equation 4.3. The
source’s emission schedule is assumed to overlap offsite worker’s schedule. 
Note that the worker adjustment factor and the 8-hour inhalation REL do not
apply if the source’s emission schedule and the offsite worker’s schedule do 
not overlap at some point.

source

lresidentia

source

lresidentia

D

D

H

H
WAF  Eq. 4.3 

Where: 

WAF = the worker adjustment factor 
Hresidential= the number of hours per day the long-term residential concentration is 
based on (always 24 hours) 
H source = the number of hours the source operates per day 
Dresidential = the number of days per week the long-term residential concentration 
is based on (always 7 days). 
D source= the number of days the source operates per week. 

d.	 The final step is to estimate the offsite worker’s daily average inhalation 
concentration by multiplying the WAF with the long-term residential
concentration. The worker’s concentration is then used to calculate the 
8-hour hazard index. This method using the approximation factor is a
screening method.  If the 8-hour hazard index is above a threshold of
concern, the district or assessor should contact OEHHA for further guidance
regarding the substance of concern.
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In the future, the HARP software will have the ability to use 8-hour RELs, calculate 
worker impacts using an approximation factor, and to post-process worker 
concentrations using the hourly raw results from an air dispersion analysis. 

4.12.3.2 Continuous Sources 

If the source is continuously emitting, then the worker is assumed to breathe the 
long-term annual average concentration during their work shift and no concentration 
adjustments are made when estimating 8-hour health impacts. Note however, if an 
assessor does not wish to assume the worker breathes the long-term annual average 
concentration during the work shift, then a refined concentration can be post-processed 
as described in Appendix M.  All alternative assumptions should be approved by the 
reviewing authority and supported in the presentation of results. 

Note that 8-hour RELs are not typically used for continuously emitting sources for 
residential receptors. In this situation it is only necessary to estimate a chronic Hazard 
Index using the annual average concentrations and chronic RELs.  However, there may 
be situations where the District may wish to assess an 8-hour Hazard Index, for 
example, where there are significant differences in modeled concentration of emissions 
during the day due to diurnal wind patterns. 

4.12.4 Modeling and Adjustment Factors for Noncancer Chronic RELs 

Potential chronic noncancer health impacts use the long-term annual average 
concentration regardless of the emitting facility’s schedule. No adjustment factors 
should be used to adjust this concentration. Chronic RELs are used to assess not only 
residential health impacts, but in many cases worker health impacts as well.  There are 
currently only a limited number of substances with an 8-hour inhalation REL, and a 
facility may emit only, or mostly, substances that currently have just a chronic REL. 
Until there are 8-hour RELs for all the Hot Spots substances emitted from a specified 
facility, we recommend determining the chronic HI for the MEIW to adequately protect 
the offsite worker.  

The results from the chronic hazard index calculations are not combined with the 8-hour 
or acute hazard indices.  All potential noncancer results should be reported 
independently. See Chapter 8 for more discussion on calculating health impacts. 

4.12.5 Modeling and Adjustments for Oral Cancer Potencies and Oral RELs 

When estimating the cancer risk or noncancer health impacts from noninhalation 
pathways, no adjustment is made to the long-term annual average concentration 
regardless of the emitting facility’s schedule. Since the media (e.g., soil) at the receptor 
location where deposition takes place for noninhalation pathways is continuously 
present, the concentrations used for all noninhalation pathways are not adjusted (up or 
down) by an adjustment factor.  However, some adjustments are made to the 
concentration once the pollutants reach the media, for example, pollutants undergo 
decay in soils. In addition, when the dose for each pathway is calculated, exposure 
adjustments may also be made. See Chapter 5 of this document and the Technical 
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Support Document for Exposure Assessment and Stochastic Analysis (OEHHA, 2012) 
to get more information on these types of adjustments. Oral cancer potencies and oral 
RELs are used to assess both residential or worker health impacts. 

4.12.6	 Modeling One-Hour Concentrations using Simple and Refined Acute 
Calculations 

Modeled one-hour concentrations are needed for the acute health hazard index 
calculations.  HARP has two methods to calculate this concentration: Simple and 
Refined.  As an aid to understanding the differences between Simple and Refined, 
Figure 2 shows three possible conditions showing how wind direction may vary and 
impact a downwind receptor (i,j) differently from just two sources (A and B).  

For the Simple calculation, HARP stores only the maximum one-hour concentration at 
each receptor (i,j) from each source (A and B) as the dispersion model marches down 
each hour of the simulation (e.g., one to five years of hourly data).  At the end of the 
simulation period, HARP reports back only the maximum impacts at each receptor from 
each source regardless of which hour of the simulation period this occurred.  For 
example, the Simple Maximum Acute Impacts would be the summation of Source A 
impacts from Wind Direction 1 and Source B impacts from Wind Direction 2 as shown in 
Figure 2. 

For the Refined simulation, HARP stores each hourly concentration at each receptor (i,j) 
from each source.  At the end of the simulation period, HARP evaluates the coincident 
impact at each receptor from all sources for each hour of the simulation period. In this 
case the maximum impacts will be identified by a particular hour of the period with 
associated wind speed, direction, and atmospheric conditions. For example, the 
Refined Maximum Acute impact from Sources A and B on receptor (i,j) could be from 
any wind direction (1,2, or 3) as shown in Figure 2. Since HARP stores all simulations 
for all sources – at all receptors – for all hours to calculate the refined impacts, there is 
great potential to fill large amounts of disk storage space. The Refined simulation 
provides a more representative picture of the maximum acute hazard index from a 
facility.  The Simple calculation will provide an upper bound to the acute hazard index. 
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Figure 2 Acute Scenarios
 

Source BSource A Source B Source BSource A Source A

Wind Direction 1 Wind Direction 2 Wind Direction 3

Receptor (i,j) Receptor (i,j) Receptor (i,j)

4.13 Modeling Special Cases; Specialized Models 

Special situations arise in modeling some sources that require considerable 
professional judgment; a few are outlined below.  It is recommended that the reader 
consider retaining professional consultation services if the procedures are unfamiliar. 
The following sections, taken mostly from the document “On-Site Meteorological 
Program Guidance for Regulatory Modeling Applications” (U.S. EPA, 1995e), provide 
general information on data formats and representativeness.  Some Districts may have 
slightly different recommendations from those given here. 

4.13.1 Building Downwash 

The entrainment of a plume in the wake of a building can result in the “downwash” of 
the plume to the ground. This effect can increase the maximum ground-level 
concentration downwind of the source. Therefore, stack sources must be evaluated to 
determine whether building downwash is a factor in the calculation of maximum ground-
level concentrations. 

The PRIME algorithm, included with AERMOD, has several advances in modeling 
building downwash effects including enhanced dispersion in the wake, reduced plume 
rise due to streamline deflection and increased turbulence, and continuous treatment of 
the near and far wakes (Schulman, 2000).  

Complicated situations involving more than one building may necessitate the use of the 
Building Profile Input Program (BPIP) which can be used to generate the building 
dimension section of the input file of the ISC models (U.S. EPA, 1993).  The BPIP 
program calculates each building’s direction-specific projected width. The Building 
Profile Input Program for PRIME (BPIPPRM) is the same as BPIP but includes an 
algorithm for calculating downwash values for input into the PRIME algorithm which is 
contained in such models as AERMOD. The input structure of BPIPPRM is the same 
as that of BPIP. 
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4.13.2 Deposition 

There are two types of deposition: wet deposition and dry deposition. Wet deposition is 
the incorporation of gases and particles into rain-, fog- or cloud water followed by a 
precipitation event and also rain scavenging of particles during a precipitation event. 
Wet deposition of gases is therefore more important for water soluble chemicals; 
particles (and hence particle-phase chemicals) are efficiently removed by precipitation 
events (Bidleman, 1988).  Dry deposition refers to the removal of gases and particles 
from the atmosphere. 

In the Air Toxics “Hot Spots” program, deposition is quantified for particle-bound 
pollutants and not gases. Wet deposition of water-soluble gas phase chemicals is thus 
not considered. When calculating pollutant mass deposited to surfaces without 
including depletion of pollutant mass from the plume, airborne concentrations remaining 
in the plume and deposition to surfaces can be overestimated, thereby resulting in 
overestimates of both the inhalation and multi-pathway risk estimates.  However, 
neglecting deposition in the air dispersion model, while accounting for it in the 
multipathway health risk assessment, is a conservative, health protective approach 
(CAPCOA, 1987; Croes, 1988).  Misapplication of plume depletion can also lead to 
possible underestimates of multi-pathway risk and for that reason no depletion is the 
default assumption.  If plume depletion is incorporated, then some consideration for 
possible resuspension is warranted.  An alternative modeling methodology accounting 
for plume depletion can be discussed with the Air District and used in an approved 
modeling protocol. 

Although not generally used, several air dispersion models can provide downwind 
concentration estimates that take into account the upwind deposition of pollutants to 
surfaces and the consequential reduction of mass remaining in the plume. Air 
dispersion models having deposition and plume depletion algorithms require particle 
distribution data that are not always readily available.  These variables include particle 
size, mass fraction, and density for input to AERMOD.  In addition, the meteorological 
fields need to include additional parameters including relative humidity, precipitation, 
cloud cover, and surface pressure.  Consequently, depletion of pollutant mass from the 
plume often is not taken into account. 

In conclusion, multipathway risk assessment analyses normally incorporate deposition 
to surfaces in a screening mode, specifically by assigning a default deposition velocity 
of 2 cm/s for controlled sources and 5 cm/s for uncontrolled sources in lieu of actual 
measured size distributions (ARB, 1989).  For particles (and particle-phase chemicals), 
the deposition velocity depends on particle size and is minimal for particles of diameter 
approximately 0.1-1 micrometer; smaller and larger particles are removed more rapidly. 

4.13.3 Short Duration Emissions 

Short-duration emissions (i.e., much less than an hour) require special consideration. In 
general, “puff models” provide a better characterization of the dispersion of pollutants 
having short-duration emissions.  Continuous Gaussian plume models have traditionally 
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been used for averaging periods as short as about 10 minutes and are not 
recommended for modeling sources having shorter continuous emission duration. 

4.13.4 Fumigation 

Fumigation occurs when a plume that was originally emitted into a stable layer in the 
atmosphere is mixed rapidly to ground-level when unstable air below the plume reaches 
plume level.  Fumigation can cause very high ground-level concentrations. Typical 
situations in which fumigation occurs are: 

•	 Breaking up of a nocturnal radiation inversion by solar warming of the ground 
surface (rising warm unstable air); note that the break-up of a nocturnal radiation 
inversion is a short-lived event and should be modeled accordingly. 

•	 Shoreline fumigation caused by advection of pollutants from a stable marine 
environment to an unstable inland environment 

•	 Advection of pollutants from a stable rural environment to a turbulent urban 
environment 

SCREEN3 incorporates concentrations due to inversion break-up and shoreline 
fumigation and is limited to maximum hourly evaluations. The Offshore and Coastal 
Dispersion Model incorporates overwater plume transport and dispersion as well as 
changes that occur as the plume crosses the shoreline – hourly meteorological data are 
needed from both offshore and onshore locations. 

4.13.5 Raincap on Stack 

The presence of a raincap or any obstacle at the top of the stack hinders the 
momentum of the exiting gas.  The extent of the effect is a function of the distance from 
the stack exit to the obstruction and of the dimensions and shape of the obstruction. 

On the conservative side, the stack could be modeled as having a non-zero, but 
negligible exiting velocity, effectively eliminating any momentum rise.  Such an 
approach would result in final plume heights closer to the ground and therefore higher 
concentrations nearby.  There are situations where such a procedure might lower the 
actual population-dose and a comparison with and without reduced exit velocity should 
be examined. 

Plume buoyancy is not strongly reduced by the occurrence of a raincap. Therefore, if 
the plume rise is dominated by buoyancy, it is not necessary to adjust the stack 
conditions.  (The air dispersion models determine plume rise by either buoyancy or 
momentum, whichever is greater.) 

The stack conditions should be modified when the plume rise is dominated by 
momentum and in the presence of a raincap or a horizontal stack. Sensitivity studies 
with the SCREEN3 model, on a case-by-case basis, can be used to determine whether 
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plume rise is dominated by buoyancy or momentum. The District should be consulted 
before applying these procedures. 

• Set exit velocity to 0.001 m/sec 
• Turn stack tip downwash off 
• Reduce stack height by 3 times the stack diameter 

Stack tip downwash is a function of stack diameter, exit velocity, and wind speed. The 
maximum stack tip downwash is limited to three times the stack diameter in the 
AERMOD air dispersion model. In the event of a horizontal stack, stack tip downwash 
should be turned off and no stack height adjustments should be made. Note: This 
approach may not be valid for large (several meter) diameter stacks. 

An alternative, more refined, approach could be considered for stack gas temperatures 
which are slightly above ambient (e.g., ten to twenty degrees Fahrenheit above 
ambient).  In this approach, the buoyancy and the volume of the plume remain constant 
and the momentum is minimized. 

• Turn stack tip downwash off 
• Reduce stack height by 3 times the stack diameter (3Do) 
• Set the stack diameter (Db) to a large value (e.g., 10 meters) 
• Set the stack velocity to Vb = Vo (Do/Db)

2 

Where Vo and Do are the original stack velocity and diameter and Vb and Db are the 
alternative stack velocity and diameter for constant buoyancy.  This approach is 
advantageous when Db >> Do and Vb << Vo and should only be used with District 
approval. 

In the presence of building downwash and in the event that PRIME downwash is being 
utilized in AERMOD, an alternative approach is recommended. PRIME algorithms use 
the stack diameter to define initial plume radius and to solve conservation laws.  The 
user should input the actual stack diameter and exit temperature but set the exit velocity 
to a nominally low value (e.g., 0.001 m/s).  Also since PRIME does not explicitly 
consider stack-tip downwash, no adjustments to stack height should be made. 

Currently U.S. EPA is BETA testing options for capped and horizontal releases in 
AERMOD.  It is expected that these options will replace the above guidance when 
BETA testing is complete. 

4.13.6 Landfill Sites 

Landfills should be modeled as area sources. The possibility of non-uniform emission 
rates throughout the landfill area should be investigated.  A potential cause of 
non-uniform emission rates would be the existence of cracks or fissures in the landfill 
cap (where emissions may be much larger). If non-uniform emissions exist, the landfill 
should be modeled with several smaller areas assigning an appropriate emission factor 
to each one of them, especially if there are nearby receptors (distances on the same 
order as the dimensions of the landfill). 
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4.14 Specialized Models 

Some models have been developed for application to very specific conditions. 
Examples include models capable of simulating sources where both land and water 
surfaces affect the dispersion of pollutants and models designed to simulate emissions 
from specific industries. 

4.14.1 Buoyant Line and Point Source Dispersion Model (BLP) 

BLP is a Gaussian plume dispersion model designed for the unique modeling problems 
associated with aluminum reduction plants, and other industrial sources where plume 
rise and downwash effects from stationary line sources are important. 

4.14.1.1 Regulatory Application 

Regulatory application of BLP model requires the selection of the following options: 

	 rural (IRU=l) mixing height option;

	 default (no selection) for all of the following: plume rise wind shear (LSHEAR),
transitional point source plume rise (LTRANS), vertical potential temperature
gradient (DTHTA), vertical wind speed power law profile exponents (PEXP),
maximum variation in number of stability classes per hour (IDELS), pollutant
decay (DECFAC), the constant in Briggs' stable plume rise equation (CONST2),
constant in Briggs' neutral plume rise equation (CONST3), convergence criterion
for the line source calculations (CRIT), and maximum iterations allowed for line
source calculations (MAXIT); and

	 terrain option (TERAN) set equal to 0.0, 0.0, 0.0, 0.0, 0.0, 0.0.

For more information on the BLP model consult the user’s guide (Schulman and Scire, 
1980). 

4.14.2 Offshore and Coastal Dispersion Model (OCD) 

OCD (DiCristofaro and Hanna, 1989) is a straight-line Gaussian model developed to 
determine the impact of offshore emissions from point, area or line sources on the air 
quality of coastal regions.  OCD incorporates “over-water” plume transport and 
dispersion as well as changes that occur as the plume crosses the shoreline. Hourly 
meteorological data are needed from both offshore and onshore locations. Additional 
data needed for OCD are water surface temperature, over-water air temperature, mixing 
height, and relative humidity. 

Some of the key features include platform building downwash, partial plume penetration 
into elevated inversions, direct use of turbulence intensities for plume dispersion, 
interaction with the overland internal boundary layer, and continuous shoreline 
fumigation. 
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4.14.2.1 Regulatory Application 

OCD has been recommended for use by the Minerals Management Service for 
emissions located on the Outer Continental Shelf (50 FR 12248; 28 March 1985).  OCD 
is applicable for over-water sources where onshore receptors are below the lowest 
source height. Where onshore receptors are above the lowest source height, offshore 
plume transport and dispersion may be modeled on a case-by-case basis in 
consultation with the District. 

4.14.3 Shoreline Dispersion Model (SDM) 

SDM (PEI, 1988) is a hybrid multipoint Gaussian dispersion model that calculates 
source impact for those hours during the year when fumigation events are expected 
using a special fumigation algorithm and the MPTER regulatory model for the remaining 
hours. 

SDM may be used on a case-by-case basis for the following applications: 

 tall stationary point sources located at a shoreline of any large body of water; 

 rural or urban areas; 

 flat terrain; 

 transport distances less than 50 km; 

 1-hour to 1-year averaging times. 

4.15 Interaction with the District 

The risk assessor must contact the District to determine if there are any specific 
requirements.  Examples of such requirements may include, but are not limited to: 
specific receptor location guidance, specific usage of meteorological data, and specific 
report format (input and output). See Chapter 9 for more information on the format and 
content of modeling protocols and HRAs. 

4.15.1 Submittal of Modeling Protocol 

It is strongly recommended that a modeling protocol be submitted to the District for 
review and approval prior to extensive analysis with an air dispersion model.  The 
modeling protocol is a plan of the steps to be taken during the air dispersion modeling 
process.  Following is an example of the format that may be followed in the preparation 
of the modeling protocol.  Consult with the District to confirm format and content 
requirements or to determine the availability of District modeling guidelines 
before submitting the protocol. 
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Outline for a Modeling Protocol 

I. Introduction 

Include the facility name, address, and a brief overview describing the 
facility’s operations. 

	 Provide a description of the terrain and topography surrounding the facility 
and potential receptors. 

	 Indicate the format in which data will be provided.  Ideally, the report and 
summary of data will be on paper and all data and model input and output 
files will be provided electronically (e.g., compact disk or CD). 

	 Identify the guidelines used to prepare the protocol (e.g., District Guidelines). 

II. Emissions 

For each pollutant and process whose emissions are required to be 
quantified in the HRA, list the annual average emissions (pounds/year and 
grams/second) and the maximum one-hour emissions (pounds/hour and 
grams/second)2.  Maximum 1-hour emissions are used for acute noncancer 
health impacts while annual emissions are used for chronic exposures 
(i.e., chronic and 8-hour noncancer health impacts or cancer risk 
assessment). 

	 Identify the reference and method(s) used to determine emissions 
(e.g., source tests, emission factors, etc.).  Clearly indicate any emission data 
that are not reflected in the previously submitted emission inventory report.  In 
this event, a revised emission inventory report will need to be submitted to the 
District. 

	 Identify if this will be a multipathway assessment based on emitted 
substances. 

III. Models / Modeling Assumptions 

Specify the model and modeling assumptions 

	 Identify the model(s) to be used, including the version number. 

	 Identify the model options that will be used in the analysis. 

Except radionuclides, for which annual and hourly emissions are reported in Curies/year and
 
millicuries/hour, respectively.
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	 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid 
spacing should be sufficient in number and detail to capture the concentration 
at all of the receptors of interest. 

	 Indicate complex terrain options that may be used, if applicable. 

	 Identify the source type(s) that will be used to represent the facility’s 
operations (e.g., point, area, or volume sources, flare options or other). 

	 Indicate the preliminary source characteristics (e.g., stack height, gas 
temperature, exit velocity, dimensions of volume source, etc.). 

	 Identify and support the use of urban or rural dispersion coefficients for those 
models that require dispersion coefficients.  For other models, identify and 
support the parameters required to characterize the atmospheric dispersion 
due to land characteristics (e.g., surface roughness, Monin-Obukhov length). 

IV. Meteorological Data 

Specify the type, source, and year(s) of hourly meteorological data 
(e.g., hourly surface data, upper air mixing height information). 

	 State how the data are representative for the facility site. 

	 Describe QA/QC procedures. 

	 Identify any gaps in the data; if gaps exist, describe how the data gaps are 
filled. 

V. Deposition 

	 Specify the method to calculate deposition (if applicable). 

VI. Receptors 

Specify the type and location of receptors. Include all relevant information 
describing how the individual and population-related receptors will be 
evaluated. 

	 Identify and describe the location(s) of known or anticipated potential 
sensitive receptors, the point of maximum impact (PMI), and the maximum 
exposed individual residential (MEIR) and worker (MEIW) receptors.  Identify 
any special considerations or grids that will be used to model these receptors.  
This information should correspond with information provided in Section III 
(e.g., fine receptor spacing of 20 meters at the fence line and centered on the 
maximum impacts; coarse receptor spacing of 100 meters out to 2,000 
meters; extra coarse spacing of 1,000 meters out to 20,000 meters). 
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	 Identify if spatial averaging will be used.  Include necessary background
information on each receptor including how the domain and spacing will be
determined for each receptor or exposure pathway.

	 Describe how the cancer burden or population impact estimates are
calculated.  Clarify the same information for the presentation of noncancer
population impacts (e.g., centroids of the census tracts in the area within the
zone of impact).

	 Specify that actual UTM coordinates and the block/street locations (i.e., north
side of 3,000 block of Smith Street), where possible, will be provided for
specified receptor locations.

	 Identify and support the use of any exposure adjustments (e.g., time a
location, diurnal).

	 Include the list of anticipated exposure pathways that will be included and
indicate which substance will be evaluated in the multipathway assessment.
Identify if sensitive receptors are present and which receptors will be
evaluated in the HRA.

VII. Maps

Identify how the information will be graphically presented.

	 Indicate which cancer risk isopleths will be plotted for the cancer zone of
impact (e.g., 10-7, 10-6 see Section 4.6.1).

	 Indicate the hazard quotients or hazard indices to be plotted for the
noncancer acute, 8 hour, and chronic zones of impact (e.g., 0.5, 1.0, etc.).

4.16 Health Risk Assessment Report 

This section describes the information related to the air dispersion modeling process 
that needs to be reported in the risk assessment. This section is also presented in 
Chapter 9, Summary of the Requirements for a Modeling Protocol and a Health Risk 
Assessment Report, in Section 9.2. The District may have specific requirements 
regarding format and content (see Section 4.15).  Sample calculations should be 
provided at each step to indicate how reported emissions data were used. Reviewing 
agencies must receive input, output, and supporting files of various model analyses on 
computer-readable media (e.g., CD).  

4.16.1 Information on the Facility and its Surroundings 

Report the following information regarding the facility and its surroundings: 

	 Facility Name

4-58
 



       

 

 
 

   

  

  

  
  
  
  
  
  

    

   

     

   

   

   

         
 

   

   
  

    
 

   

        
  

    

   

    

   

       
 

    

                                            

     
  

     
 

  

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

	 Location (UTM coordinates and street address) 

	 Land use type (see Section 2.4) 

	 Local topography 

	 Facility plot plan identifying: 
o	 source locations 
o	 property line 
o	 horizontal scale 
o	 building heights 
o	 emission sources 

4.16.2 Source and Emission Inventory Information3 

4.16.2.1 Release Parameters 

Report the following information for each release location in table format: 

	 Release location identification number 

	 Release name 

	 Release type (e.g., point, volume, area, line, pit, etc.) 

	 Source identification number(s) used by the facility that emit out of this release 
location 

	 Release location using UTM coordinates 

	 Release parameters by release type (e.g., shown for point source): 
o	 Stack height (m), stack diameter (building dimensions for downwash), 

exhaust gas exit velocity (m/s), exhaust gas volumetric flow rate (ACFM), 
exhaust gas exit temperature (K), etc. 

4.16.2.2 Source Description and Operating Schedule 

The description and operating schedule for each source should be reported in table 
form including the following information: 

	 Source identification number used by the facility 

	 Source name 

	 Number of operating hours per day and per year (e.g., 0800-1700, 2700 hr/yr) 

	 Number of operating days per week (e.g., Mon-Sat) 

	 Number of operating days or weeks per year (e.g., 52 wk/yr excluding major 
holidays) 

	 Release point identification number(s) for where source emissions are released 

3 
Health and Safety Code section 44346 authorizes facility operators to designate certain "Hot Spots" 

information as trade secret.  Section 44361(a) requires districts to make health risk assessments 
available for public review upon request.  Section 44346 specifies procedures to be followed upon receipt 
of a request for the release of trade secret information.  See also the Inventory Guidelines Report 
regarding the designation of trade secret information in the Inventory Reports. 
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	 Fraction of source emissions emitted at each release point by release point ID 
number 

4.16.2.3 Emission Control Equipment and Efficiency 

Report emission control equipment and efficiency by source and by substance 

4.16.2.4 Emissions Data Grouped By Source 

Report emission rates for each toxic substance, grouped by source (i.e., emitting device or 
process identified in Inventory Report), in table form including the following information: 

 Source name
 
 Source identification number
 
 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

4.16.2.5 Emissions Data Grouped by Substance 

Report facility total emission rate by substance for all emitted substances listed in the 
Air Toxics “Hot Spots” Program including the following information: 

 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

4.16.2.6 Emission Estimation Methods 

Report the methods used in obtaining the emissions data indicating whether emissions 
were measured or estimated.  Clearly indicate any emission data that are not reflected 
in the previously submitted emission inventory report and submit a revised emission 
inventory report to the district. A reader should be able to reproduce the risk 
assessment without the need for clarification. 

4.16.2.7 List of Substances 

Include tables listing all "Hot Spots" Program substances which are emitted, plus any 
other substances required by the District.  Indicate substances to be evaluated for 
cancer risks and noncancer health impacts. 

4.16.3 Exposed Population and Receptor Location 

Report the following information regarding exposed population and receptor locations. 
See Chapter 9 and specific sections within this chapter for more detailed information. 
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	 Description of zone of impact including map showing the location of the facility, 
boundaries of zone of impact, census tracts, emission sources, sites of maximum 
exposure, and the location of all appropriate receptors.  This should be a true 
map (one that shows roads, structures, etc.), drawn to scale, and not just a 
schematic drawing.  USGS 7.5 minute maps or GIS based maps are usually the 
most appropriate choices. (If significant development has occurred since the 
user’s survey, this should be indicated.) 

	 Separate maps for the cancer risk zone of impact and the hazard index 
(noncancer) zone of impact(s). The cancer zone of impact should include 
isopleths down to at least the 1/1,000,000 risk level.  Because some districts use 
a level below 1/1,000,000 to define the zone of impact, the District should be 
consulted.  Three separate maps (to represent both chronic, 8-hour, and acute 
HI) should be created to define the zone of impact for the hazard index from both 
inhalation and noninhalation pathways greater than or equal to 0.5. The point of 
maximum impact (PMI), maximum exposed individual at a residential receptor 
(MEIR), the maximum exposed individual worker (MEIW), and any other 
locations of interest for both cancer and noncancer risks should be located on the 
maps. 

	 Tables identifying population units and sensitive receptors (UTM coordinates, 
receptor IDs, and street addresses of specified receptors). 

	 Heights or elevations of the receptor points. 

	 For each receptor type (e.g., PMI, MEIR, MEIW, and any other location(s) of 
interest) that will utilize spatial averaging, the domain size and grid resolution 
must be clearly identified. If another domain or grid resolution other than 
20 meters by 20 meters with 5-meter grid spacing will be used for a receptor, 
then care should be taken to determine the proper domain size and grid 
resolution that should be used. For a worker, the HRA shall support all 
assumptions used, including, but not limited to, documentation for all workers 
showing the area where each worker routinely performs their duties. The final 
domain size should not be greater than the smallest area of worker movement. 
Other considerations for determining domain size and grid spacing resolution 
may include an evaluation of the concentration gradients across the worker area. 
The grid spacing used within the domain should be sufficient in number and 
detail to obtain a representative concentration across the area of interest. When 
spatial averaging over the deposition area of a pasture, garden, or water body, 
care should be taken to determine the proper domain size to make sure it 
includes all reasonable areas of potential deposition.  The size and shape of the 
pasture, garden, or water body of interest should be identified and used for the 
modeling domain. The grid spacing or resolution used within the domain should 
be sufficient in detail to obtain a representative deposition concentration across 
the area of interest. One way to determine the grid resolution is to include an 
evaluation of the concentration gradients across the deposition area. The HRA 
shall support all assumptions used, including, but not limited to, documentation of 
the deposition area (e.g., size and shape of the pasture or water body, maps, 
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representative coordinates, grid resolution, concentration gradients, etc.).  The 
use or spatial averaging is subject to approval by the reviewing authority.  This 
includes the size of the domain and grid resolution that is used for spatial 
averaging of a worksite or multipathway deposition area. 

4.16.4 Meteorological Data 

If meteorological data were not obtained directly from the District, then the report must 
clearly indicate the data source and time period used. Meteorological data not obtained 
from the District must be submitted in electronic form along with justification for their use 
including information regarding representativeness and quality assurance. 

The risk assessment should indicate if the District required the use of a specified 
meteorological data set. All memos indicating the District’s approval of meteorological 
data should be attached in an appendix. 

4.16.5 Model Selection and Modeling Rationale 

The report should include an explanation of the model chosen to perform the analysis 
and any other decisions made during the modeling process. The report should clearly 
indicate the name of the models that were used, the level of detail (screening or refined 
analysis) and the rationale behind the selection. 

Also report the following information for each air dispersion model used: 

 version number

 selected options and parameters in table form

 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid spacing
should be sufficient in number and detail to capture the concentration at all
receptors of interest.

4.16.6 Air Dispersion Modeling Results 

- Maximum hourly and annual average concentrations of chemicals at appropriate 
receptors such as the residential and worker MEI receptors 

- Annual average and maximum one-hour (and 30-day average for lead only) 
concentrations of chemicals at appropriate receptors listed and referenced to 
computer printouts of model outputs 

- Model printouts (numbered), annual concentrations, maximum hourly
 
concentrations
 

- Disk with input/output files for air dispersion program (e.g., the AERMOD input 
file containing the regulatory options and emission parameters, receptor 
locations, meteorology, etc.) 

- Include tables that summarize the annual average concentrations that are 
calculated for all the substances at each site. The use of tables that present the 
relative contribution of each emission point to the receptor concentration is 
recommended.  (These tables should have clear reference to the computer 
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model which generated the data. It should be made clear to any reader how data 
from the computer output were transferred to these tables.)  [As an alternative, 
the above two tables could contain just the values for sites of maximum impact 
(i.e., PMI, MEIR and MEIW), and sensitive receptors, if required. All the values 
would be found in the Appendices.] 
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5 - Exposure Assessment 
Estimation of Concentration and Dose 

5.1 Introduction 

This chapter provides a summary of how toxicant ground level air concentrations 
estimated from air dispersion modeling or monitoring results are used to determine dose 
at receptors of interest. This chapter includes all the algorithms and data (e.g., point 
estimates, distributions, and transfer factors) that are needed to determine the 
substance-specific concentration in exposure media and the dose at a receptor of 
interest. The determination of exposure concentration and dose precedes the 
calculations of potential health impacts. See Chapter 8 and Appendix I for information 
on calculating potential health impacts. 

At a minimum, three receptors are evaluated in Hot Spots health risk assessments 
(HRA) (see Section 4.7); these are: 

 the Point of Maximum Impact (PMI),

 the Maximally Exposed Individual Resident (MEIR), and

 the Maximally Exposed Individual Worker (MEIW).

The PMI is defined as the receptor point(s) with the highest acute, 8-hour, chronic, or 
cancer health impact outside the facility boundary.  The facility boundary is defined as 
the property line. Often the fence is on the property line. The MEIR is typically defined 
as the existing off-site residence(s) (i.e., house, apartment or other dwelling) with the 
highest acute, chronic, or cancer health impact. Calculating an 8-hour hazard index is 
not required for the MEIR, but can be performed at the discretion of the District. The 
MEIW is typically defined as the existing offsite workplace with the highest acute, 
8-hour, chronic, or cancer health impact. 

In addition, it may be necessary to determine risks at sensitive receptors (e.g., schools, 
day care centers, elder care centers, and hospitals). The District or reviewing authority 
should be consulted in order to determine the appropriate sensitive receptors for 
evaluation. Some situations may require that on-site receptor (worker or residential) 
locations be evaluated. Some examples where the health impacts of on-site receptors 
may be appropriate could be military base housing, prisons, universities, or locations 
where the public may have regular access for the appropriate exposure period (e.g., a 
lunch time café or museum for acute exposures). The risk assessor should contact the 
Air Pollution Control or Air Quality Management District (the District) for guidance about 
any on-site exposure situations at the emitting facility.  These on-site locations should 
be included in the health risk assessment (HRA). If the facility emits multiple 
substances from two or more stacks, the acute, 8-hour, chronic, and cancer health 
impacts at the PMI may be located at different physical locations. The MEIR or MEIW 
cancer, acute, 8-hour, and chronic receptors may also be at different locations. 
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The process for determining dose at the receptor location, and ultimately potential 
health impacts, will likely include air dispersion modeling, and, with less frequency, air 
monitoring data. Air dispersion modeling combines the facility emissions and release 
parameters and uses default or site-specific meteorological conditions to estimate 
downwind, ground-level concentrations at various (user-defined) receptor locations.  Air 
dispersion modeling is described in Chapter 4 and is presented in detail in the Air 
Toxics Hot Spots Program Risk Assessment Guidelines; Technical Support Document 
for Exposure Assessment and Stochastic Analysis (OEHHA, 2012a). 

In summary, the process of using air dispersion modeling results as the basis of an 
HRA follows these four steps: 

	 Air dispersion modeling is used to estimate annual average and maximum
one-hour ground level concentrations (GLC).  The air dispersion modeling results
are expressed as an air concentration or in terms of (Chi over Q) for each
receptor point.  (Chi over Q) is the modeled downwind air concentration (Chi)
based on an emission rate of one gram per second (Q).  (Chi over Q) is
expressed in units of micrograms per cubic meter per gram per second, or

(g/m3)/(g/s).  (Chi over Q) is sometimes written as (/Q) and is sometimes
referred to as the dilution factor.

	 When multiple substances are evaluated, the /Q is normally utilized since it is

based on an emission rate of one gram per second. The /Q at the receptor
point of interest is multiplied by the substance-specific emission rate (in g/s) to

yield the substance-specific ground-level concentration (GLC) in units of g/m3.
The following equations illustrate this point.

  rate emissionunit   withresults model from,

s
g

m
g

 inQoverChi
Q

3






















 substanceQx
Q

GLC 
















s
g

rate emission specific substanceQ substance

 The applicable exposure pathways (e.g., inhalation, soil contact, fish
consumption) are identified for the emitted substances, and the receptor
locations are identified. This determines which exposure algorithms in this
chapter are ultimately used to estimate dose. After the exposure pathways are
identified, the fate and transport algorithms described in this chapter are used to
estimate concentrations in the applicable exposure media (e.g., soil or water) and
the exposure algorithms are used to determine the substance-specific dose.

 The dose is used with cancer and noncancer health values to calculate the
potential health impacts for the receptor (Chapter 8).  An example calculation
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using the high-end point-estimates for the inhalation (breathing) exposure 
pathway can be found in Appendix I. Appendix I and Chapters 5 (this Section) 
and 8 also contain information on how the annual average and maximum 
one-hour ground level concentrations are used for chronic, 8-hour, and acute 
health risk calculations. 

The algorithms in this chapter are also used to calculate media concentrations and dose 
in the rare instance, for the Hot Spots program, when monitoring equipment was used 
rather than air dispersion modeling to obtain a receptor’s substance-specific GLC.  One 
situation that is specific to monitored data is the treatment of results below the sampling 
method level of detection (LOD). In short, it is standard risk assessment practice when 
monitoring results are reported both above and below the LOD to use one-half of the 
LOD for those sample concentrations reported below the LOD.  If all testing or 
monitoring results fall below the LOD, then assessors should contact the District for 
appropriate procedures.  For more information about reporting emissions under the Hot 
Spots Program, see the ARB’s Emission Inventory Criteria and Guidelines Regulations 
(Title 17, California Code of Regulations, Sections 93300-93300.5), and the Emission 
Inventory Criteria and Guidelines Report (EICG Report), which is incorporated by 
reference therein (ARB, 2007). 

The recommended model for calculating and presenting HRA results for the Hot Spots 
Program is the HARP software, available from the Air Resources Board (ARB).  More 
information on HARP and directions for downloading the software can be found on the 
ARB’s web site at http://www.arb.ca.gov/toxics/harp/downloads.htm. 

5.2 Criteria for Exposure Pathway Evaluation 

In order to determine total dose to the receptor the applicable pathways of exposure 
need to be identified. The inhalation pathway must be evaluated for all Hot Spots 
substances emitted by the facility.  A small subset of Hot Spots substances is subject to 
deposition onto soil, plants, and water bodies. These substances need to be evaluated 
by the appropriate noninhalation pathways, as well as by the inhalation pathway, and 
the results must be presented in all HRAs. These substances include semi-volatile 
organic chemicals and heavy metals.  Such substances are referred to as multipathway 
substances. Two steps are necessary to determine if a substance should be evaluated 
for multipathway impacts: 

1.	 Determine whether the substance or its group (e.g., dioxins, PAHs) is listed in
Table 5.1.

2.	 Determine if the substance has an oral reference exposure level (REL) listed in
Table 6.4, or if it has an oral cancer slope factor listed in Table 7.1.  Two other
references for checking the presence of oral health factors are OEHHA’s website 
(OEHHA, 2012b) and the Consolidated Table of OEHHA/ARB Approved Risk
Assessment Health Values on the Air Resources Board website (ARB, 2012).
Oral or noninhalation exposure pathways include the ingestion of soil, angler-
caught fish, drinking water from surface water sources, mother’s milk,
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homegrown produce, beef, pork, chicken, eggs and cow’s milk. The dermal 
pathway is also evaluated via contact with contaminated soil. 

For all multipathway substances, the minimum exposure pathways that must be 
evaluated at every residential site (in addition to inhalation) are soil ingestion and 
dermal exposure. If dioxins, furans, PCBs, PAHs or lead are emitted, then the breast-
milk consumption pathway also becomes mandatory.  The other exposure pathways 
(e.g., the ingestion of homegrown produce or angler-caught fish) are evaluated on a 
site-by-site basis.  If the resident can be exposed through an impacted exposure 
pathway, then it must be included in the HRA.  However, if there are no vegetable 
gardens or fruit trees within the zone of impact for a facility, for example, then the 
produce pathways need not be evaluated.  Note that on-site residential receptors are 
potentially subject to inhalation and noninhalation exposure pathways. Table 8.2 
identifies the residential and worker receptor exposure pathways that are mandatory 
and those that are dependent on the site-specific decisions. While residents can be 
exposed though several exposure pathways, worker receptors are only evaluated for 
inhalation, soil ingestion, and dermal exposure using point estimates. 

Table 5.1 shows the multipathway substances that, based on available scientific data, 
can be considered for each noninhalation exposure pathway.  The exposure pathways 
that are evaluated for a substance depend on two factors: 1) whether the substance is 
considered a multipathway substance for the Hot Spots Program (Table 5.1), and 2) 
what the site-specific conditions are.  A multipathway substance may be excluded from 
a particular exposure pathway because its physical-chemical properties can preclude 
significant exposure via the pathway.  For example, some water-soluble substances do 
not appreciably bioaccumulate in fish; therefore, the fish pathway is not appropriate. In 
addition, if a particular exposure pathway is not impacted by the facility or is not present 
at the receptor site, then the pathway is not evaluated.  For example, if a fishable water 
body is not impacted by the facility, or the water source is impacted but no receptor 
uses it for fishing, then the angler-caught fish pathway is not evaluated. 
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Table 5.1 Specific Pathways to be Analyzed for Each
 
Multipathway Substance
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Inorganic chemicals 
Arsenic & compounds X X X X X X X X X 

Beryllium & compounds X X X X X X X X X 

Cadmium & compounds X X X X X X X X X 

Chromium VI & compounds X X X
a 

X X X X X X 

Fluorides (soluble 
compounds) 

X X X X X X X X 

Lead & compounds X X X X X X X X X X 

Mercury & compounds X X X X X X X X X 

Nickel & compounds X X X X X X X X X 

Selenium & compounds X X X X X X X X X 

Organic chemicals 
Creosotes X X X X X X X X 

Diethylhexylphthalate X X X X X X X 

Hexachlorobenzene X X X X X X X 

Hexachlorocyclohexanes X X X X X X X 

4,4'-Methylene dianiline X X X X X 

Pentachlorophenolb 

PCBs X X X X X X X X 

Polychlorinated dibenzo-p
dioxins and dibenzofurans 

X X X X X X X X 

PAHs X X X X X X X X 
a 

Cow’s milk only; no multipathway analysis for meat and egg ingestion 
b 

To be evaluated by pathway in future amendments to the Hot Spots Program 

5.3 Estimation of Concentrations in Air, Soil, and Water 

Once emissions exit the source, the substances emitted will be dispersed in the air. 
The substances in the exhaust gas with high vapor pressures will remain largely in the 
vapor phase, and substances with lower vapor pressures will tend to adsorb to fly ash 
or other particulate matter.  The emission plume may contain both vapor phase 
substances and particulates. A semivolatile organic toxicant can partition into both 
vapor and particulate phases. Particulates will deposit on vegetation, on soil, and in 
water at a rate that is dependent on the particle size. Use the 0.02 m/s deposition rate 
for emission sources that have verifiable particulate matter control devices or for 
emission sources that may be uncontrolled but only emit particulate matter that is less 
than 2.5 microns (e.g., internal combustion engines). The following algorithms are used 
to estimate concentrations in environmental media including air, soil, water, vegetation, 
and animal products. 
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5.3.1 Air 

The ground level concentration (GLC, or Cair as shown in EQ 5.3.1) of a substance in air 

is a function of the facility emission rate and the dilution factor (/Q) at the points under
evaluation. 

 
A. Equation 5.3.1: Cair = Qsubstance × /Q 

1. Cair = Ground level concentration (g/m3) 
2. Qsubstance = Substance emission rate (g/sec)

 
3. /Q = Dilution factor provided by dispersion modeling (g/m3/g/sec) 

a. Recommended values for EQ 5.3.1:

1. Qsubstance = Facility-specific, substance emission rate
 

2. /Q = For point of interest, site specific, from dispersion modeling 

b. Assumptions for EQ 5.3.1:

1. No plume depletion
2. Emission rate is constant, i.e., assumes steady state

5.3.2 Soil 

The average concentration of the substance in soil (Cs) is a function of the deposition, 
accumulation period, chemical specific soil half-life, mixing depth, and soil bulk density. 
For simplicity and health protection, the Tier 1 default assumes 70-year soil deposition 
for the accumulation period at end of 70-year facility lifetime. The risk assessor may 
also choose a supplemental Tier 2 approach, subject to District approval or reviewing 
authority approval, in which the assessor applies a soil accumulation period based on 
the facility’s start date of operation (e.g., historical date when emissions began), or the 
current exposure conditions, and the expected duration of operation. 

A. Equation 5.3.2 A: Cs = Dep × X / (Ks × SD × BD × Tt) 

1. Cs = Average soil concentration over the evaluation period (g/kg) 

2. Dep = Deposition on the affected soil area per day (g/m2-d)
3. X = Integral function for soil accumulation (d), see EQ 5.3.2 C below 
4. Ks = Soil elimination constant (d-1) 
5. SD = Soil mixing depth (m) 
6. BD = Soil bulk density (kg/m3) 
7. Tt = Soil exposure duration or soil accumulation period (d) 
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a:	 Recommended default values for EQ 5.3.2 A: 

1. Dep =	 Calculated in EQ 5.3.2 B
2. X =	 Calculated in EQ 5.3.2 C 
3. Ks =	 Calculated in EQ 5.3.2 D 
4.	 SD = 0.01 (m) for playground setting (soil ingestion and dermal 

pathways) and 0.15 (m) for agricultural setting (produce and 
meat pathways) 

5. BD =	 1,333 (kg/m3) 
6. Tt =	 25,550 (d) = 70 years 

b:	 Assumptions for EQ 5.3.2 A: 

1.	 Substances are uniformly mixed in soil.
2.	 Substances are not leached or washed away, except where evidence

exists to the contrary.
3.	 It is assumed that toxicants accumulate in the soil for 70 years from

deposition over the 70 year lifespan of the facility.  Use 70-year soil
accumulation (Tt) for Tier 1 estimation of 9-, 30- and 70-year residential
exposure, and 25-year off-site worker exposure.

4.	 For a receptor ingesting mother's milk, the mother is exposed from birth to
25 years of age; the infant is then born and receives mother’s milk for one 
year.  Default assumes 70-year soil accumulation for mother’s milk
pathway.  See Table 5.1 for information on which substances or groups of
substances must be evaluated by the mother’s milk pathway.

B. 	Equation 5.3.2 B: Dep = Cair × Dep-rate × 86,400 

1.	 Cair = Ground level concentration (g/m3) 
2.	 Dep-rate = Vertical rate of deposition (m/sec)
3.	 86,400 = Seconds per day conversion factor (sec/d) 

a:	 Recommended default values for EQ 5.3.2 B: 

1.	 Cair = Calculated above in EQ 5.3.1 A 
2.	 Dep-rate = Use 0.02 meters/second for controlled sources, or 0.05

meters/second for uncontrolled sources. 

b: Assumptions for EQ 5.3.2 B: 

1.	 Deposition rate remains constant. A deposition rate must be used when
determining potential noninhalation health impacts.  In the absence of
facility specific information on the size of the emitted particles, the default
values for deposition rate should be used.  Currently, the default value of
0.02 meters per second is used for emission sources that have verifiable
particulate matter control devices or for emission sources that may be
uncontrolled but only emit particulate matter that is less than 2.5 microns
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(e.g., internal combustion engines). The 0.05 meters per second default 
value is used for risk assessment if the emissions are uncontrolled. If 
other deposition rate factors are used, sufficient support documentation 
must be included with the HRA. 

[{e-Ks * Tf -Ks * ToC. Equation 5.3.2 C: X = - e } / Ks] + Tt 

1. e = 2.718 
2. Ks = Soil elimination constant 
3. Tf = End of soil accumulation evaluation period (d) 
4. To = Beginning of soil accumulation evaluation period (d) 
5. Tt = Total days of soil exposure (soil accumulation period) Tf-To (d) 

a:  Recommended default values for EQ 5.3.2 C: 

1: Ks = Calculated in EQ 5.3.2 D 
2: Tf = 25,550 (d) = 70 years.  Total soil exposure time at end of facility 

operation 
3: To = 0 (d) The initial time (start period) of soil exposure to all receptors that 

are impacted by the soil pathway. 

Note:  Under a Tier 2 scenario, the risk assessor may also adjust Tf and Tt, subject to 
District approval, to replicate current soil accumulation and expected accumulation at 
the end of facility operation. 

D. Equation 5.3.2 D: Ks = 0.693 / t
1/2 

1. 0.693 = Natural log of 2 
2. t1/2 = Chemical specific soil half-life (d) 

a:  Recommended default values for EQ 5.3.2 D: 

1. t1/2 =  Chemical-specific.  See Table 5.2 

5.3.3 Water 

The water pathway is evaluated if a standing water body (e.g., pond or lake) is impacted 
by facility emissions and is used as a source for drinking water by food-producing 
animals or humans, or is a source of angler-caught fish. The average concentration of 
the substance in water (Cw) is a function of direct deposition and material carried in by 
surface run-off. However, only the contribution from direct deposition will be considered 
at this time. 

A. Equation 5.3.3 A: Cw = Cdepw 

1. Cw = Average concentration in water (g/kg) 

2. Cdepw = Contribution due to direct deposition (g/kg) 
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B. Equation 5.3.3 B: Cdepw = Dep × SA × 365 / (WV × VC) 

1. Dep =	 Deposition on water body per day (g/m2/d)
2. SA =	 Water surface area (m2) 
3. 365 =	 Days per year (d/yr)
4. WV =	 Water volume (kg)
5. VC =	 Number of volume changes per year 

a:	 Recommended default values for EQ 5.3.3 B: 

1. Dep =	 Calculated above in EQ 5.3.2 B
2. SA =	 Site specific water surface area (m2) 
3. WV =	 Site specific water volume in (kg) (1L = 1 kg)
4.	 VC = Site specific number of volume changes per year 

(SA, WV, and VC values can be obtained from the appropriate 
Department of Water Resources (DWR) Regional office) 

b:	 Assumptions for EQ 5.3.3 B: 

1.	 With the exception of dilution via number of volume changes per year, all
material deposited into the water remains suspended or dissolved in the
water column and is available for bioaccumulation in fish.

5.3.4 Estimation of Concentrations in Vegetation, Animal Products, and 
Mother’s Milk 

Estimates of the concentration of the substance in vegetation, animal products and 
mother’s milk require the use of the results of the air, water, and soil environmental fate 
evaluation.  Plants, animals and nursing mothers will be exposed to the substances at 
the concentrations previously calculated in Section 5.31 to 5.33 above. 

5.3.4.1 Vegetation 

The average concentration of a substance in and on vegetation (Cv) is a function of 
direct deposition of the substance onto the vegetation and of root translocation or 
uptake from soil contaminated by the substance. We currently recommend root 
translocation only for the inorganic compounds. 

A.	 Equation 5.3.4.1 A: Cv = Cdepv + Ctrans

1.	 Cv = Average concentration in and on specific types of vegetation 

(g/kg) 

2.	 Cdepv = Concentration due to direct deposition (g/kg) 
3.	 Ctrans = Concentration in vegetation due to root translocation or uptake 

(g/kg) – see EQ 5.3.4.1 C below 
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B. Equation 5.3.4.1 B: Cdepv = [Dep × IF / (k × Y)] × (1 - e-kT) 

1. Dep =	 Deposition on affected vegetation per day (g/m2/d) 
2. IF =	 Interception fraction 
3. k =	 Weathering constant (d-1) 
4. Y =	 Yield (kg/m2) 
5. e =	 Base of natural logarithm (2.718) 
6. T =	 Growth period (d) 

a:	 Recommended default values for EQ 5.3.4.1 B: 

1. Dep =	 Calculated above in EQ 5.3.2 B 
2. IF =	 Crop specific: 

a: 	 Root crops = 0.0 
b: 	 Leafy crops = 0.2 
c: 	 Protected crops = 0.0 
d: 	 Exposed crops = 0.1 
e:	 Pasture = 0.7 

3. k =	 0.1 (d-1 ) 
4.	 Y = 2 (kg/m2) for root, leafy, protected, exposed and pasture [CA 

Department of Food and Agriculture dot maps] 
5.	 T = 45 (d) for leafy crops
 

T = 90 (d) for exposed crops
 

b: Crop-type definitions for EQ 5.3.4.1 B: 

1.	 Leafy crop category consists of broad-leafed vegetables in which the leaf 
is the edible part. Examples include spinach, lettuce, cabbage, and kale. 

2.	 Root crop category includes vegetables in which the edible portion is 
underground. Examples are potato, radish, and carrot. 

3.	 Exposed produce category consists of crops with a small surface area 
subject to air deposition.  Examples include strawberries, tomato, 
cucumber, zucchini, green bean and bell pepper.  

4.	 Protected produce category consists of crops in which the edible part is 
not exposed to air deposition (e.g., the exposed skin of the crop is 
removed and not eaten).  Examples are corn, pea, pumpkin and oranges.  

Tables H-9 through H-15 in Appendix H provide more examples of various 
leafy, root, exposed and protected crop types. 

c:	 Assumptions for EQ 5.3.4.1 B: 

1.	 No deposition on root or protected crops 
2.	 No uptake and translocation of deposited chemicals onto crops 
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C. Equation 5.3.4.1 C: (for inorganic compounds) 

Ctrans = Cs × UF2

1. Cs = Average soil concentration (g/kg) 
2.	 UF2 = Uptake factor based on soil concentration

a:	 Recommended default values for EQ 5.3.4.1 C: 

1.	 Cs = Calculated above in EQ 5.3.2 A 
2.	 UF2 = See Table 5.2

D. Equation 5.3.4.1 D: (for organic compounds) 

0.77 
UF2 = [(0.03 × Kow ) + 0.82] / [(Koc)(Foc)] 

1.	 0.03 = Empirical constant
2.	 Kow = Octanol:water partition factor 
3.	 0.77 = Empirical constant
4.	 0.82 = Empirical constant
5.	 Koc = Organic carbon partition coefficient 
6.	 Foc = Fraction organic carbon in soil 

a:	 Recommended default values for EQ 5.3.4.1 D: 

1.	 Kow = Chemical specific, see Table 5.2 
2.	 Koc = Chemical specific, see Table 5.2 
3.	 Foc = 0.1 

b:	 Assumptions for EQ 5.3.4.1 D: 

1.	 OEHHA currently has no recommended root uptake factors for organic
compounds listed in Table 5.2. Evidence suggests this route is
insignificant compared to airborne deposition.  Nevertheless, if it becomes
necessary in specific cases to assess root uptake for an organic
compound, Equation 5.3.4.1 D would be the algorithm OEHHA
recommends using to assess root uptake.

5.3.4.2 Animal Products 

The average concentration of the substance in animal products (Cfa) depends on 
which routes of exposure exist for the animals.  Animal exposure routes include 
inhalation, soil ingestion, ingestion of contaminated feed and pasture, and 
ingestion of contaminated water. 
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A. Equation 5.3.4.2: 

Cfa = (Inhalation + Water ingestion + Feed ingestion + 
Pasture/Grazing ingestion + Soil ingestion) * Tco 

1. Cfa =	 Average concentration in farm animals and their products (g/kg) 
2.	 Inhalation, water ingestion, etc. = Dose through inhalation, water 

ingestion, etc. (g/d) 
3.	 Tco = Chemical-specific transfer coefficient of contaminant from diet to 

animal product (d/kg) 

a: Recommended default values for EQ 5.3.4.2: 

1. Tco =	 See Tables 5.3a and 5.3b 

b: Assumptions for EQ 5.3.4.2: 

1. The Tco for a given chemical is the same for all exposure routes 

5.3.4.2.1 Inhalation 

A. Equation 5.3.4.2.1: Inhalation = BRa × Cair 

1. Inhalation = Dose through inhalation (g/d) 
2. BRa = Breathing rate for animal (m3/d) 

3. Cair = Ground-level concentration (g/m3) 

a: Recommended default values for EQ 5.3.4.2.1: 

1. BRa =	 See Table 5.4 
2. Cair =	 Calculated above in EQ 5.3.1 A 

b: Assumptions for EQ 5.3.4.2.1: 

1. All material inhaled is 100% absorbed 

5.3.4.2.2 Water Ingestion 

The water ingestion pathway is applied if there are surface water sources of drinking 
water, such as springs, ponds or lakes, which are exposed to airborne deposition of 
facility emissions.  Due to the site-specific nature for this exposure pathway, OEHHA 
recommends that the risk assessor conduct a survey at the site to estimate the fraction 
of contaminated drinking water ingested by the animals, if such sources exist. 
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A. Equation 5.3.4.2.2: Water ingestion = WIa × FSW × Cw 

1. Water ingestion = Dose through water ingestion (g/d) 
2. WIa = Water ingestion for animal (kg/d) 
3.	 FSW = Fraction of water ingested from a contaminated body of 

water (site-specific) 

4.	 Cw = Average concentration in water (g/kg) 
For water 1 kg = 1 L 

a: Recommended default values for EQ 5.3.4.2.2: 

1. WIa =	 See Table 5.4 
2.	 FSW = Site specific fraction, need to survey water ingestion practices in 

affected area 
3. Cw =	 Calculated above in EQ 5.3.3 A 

5.3.4.2.3 Feed Ingestion 

The fraction of feed intake by cattle, pigs and poultry that is contaminated by facility 
emissions can vary considerably depending on the manner in which the animals are 
raised.  Due to the site-specific nature for this exposure pathway, OEHHA recommends 
that the risk assessor conduct a survey at the site to estimate the fraction of 
contaminated feed eaten by the animals. For a Tier 1 assessment, default values are 
provided by OEHHA (see Table 5.4 and Table 5.4 footnotes) for estimation of exposure 
to the animals. 

Agricultural mixing depth should be used for calculating soil concentration for feed and 
pasture contamination. 

5.3.4.2.3.1	 Feed Ingestion 

A. Equation 5.3.4.2.3.1: Feed ingestion = (1.0 - FG) × FI × L × Cv 

1.	 Feed ingestion = Dose through the ingestion of feed (g/d) that is 
harvested after it is impacted by source emissions 

2. FG =	 Fraction of diet provided by grazing (site-specific) 
3. FI =	 Feed ingestion rate (kg/d) 
4.	 L = Fraction of locally grown (source impacted) feed that is not 

pasture (site-specific) 

5. Cv =	 Concentration in feed (g/kg) 
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a:	 Recommended default values EQ 5.3.4.2.3.1: 

1.	 FG = Default values in Table 5.4 footnote b, although a site-specific 
survey for the fraction of diet provided by grazing is 
recommended 

2. FI =	 See Table 5.4 
3.	 L = Default values in Table 5.4 footnote b, although a site-specific 

survey for fraction of locally grown (source impacted) feed that is 
not pasture is recommended 

4. Cv =	 As calculated above in EQ 5.3.4.1 A 

b:	 Assumptions for EQ 5.3.4.2.3.1: 

1.	 Feed (FI) transported from an off-site location (i.e., not grown locally) is
not contaminated by facility emissions.

5.3.4.2.3.2 Pasture/Grazing ingestion 

A.	 Equation 5.3.4.2.3.2: Pasture/Grazing ingestion = FG × Cv × FI 

1.	 Pasture/Grazing ingestion = Dose through pasture/grazing (g/d)
2. FG =	 Fraction of diet provided by grazing (site-specific) 

3. Cv =	 Concentration in pasture/grazing material (g/kg) 
4. FI =	 Feed ingestion rate (kg/d) 

a:	 Recommended default values EQ 5.3.4.2.3.2: 

1.	 FG = Default values in Table 5.4 for fraction of diet provided by 
grazing, although a site-specific survey is recommended 

2. Cv =	 As calculated above in EQ 5.3.4.1 A 
3. FI =	 See Table 5.4 

5.3.4.2.4 Soil ingestion 

The feeds provided to dairy and beef cattle may contain small quantities of soil. A 
larger fraction of soil by weight of food is taken up during grazing.  Rooting behavior by 
pigs with access to soil will result in soil ingestion. Likewise, poultry with free access to 
soil or pasture will also ingest soil.  Defaults for soil ingestion are shown in Table 5.4. 

A.	 Equation 5.3.4.2.4 A: Soil ingestion = SIa × Cs

1.	 Soil ingestion = Dose through soil ingestion (g/d)
2.	 SIa = Soil ingestion rate for animal (kg/d) 

3.	 Cs = Average soil concentration (g/kg) 
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a:	 Recommended default values for EQ 5.3.4.2.4 A: 

1.	 SIa = Calculated below 
2.	 Cs = Calculated above in EQ 5.3.2 A 

B. Equation 5.3.4.2.4 B: SIa = [(1 - FG) × FSf × FI] +[ FG × FSp × FI] 

1.	 FG = Fraction of  diet provided by grazing 
2.	 FSf = Soil ingested as a fraction of feed ingested 
3.	 FI = Feed ingestion rate (kg/d) 
4.	 FSp = Soil ingested as a fraction of pasture ingested 

a:	 Recommended default values for EQ 5.3.4.2.4 B: 

1.	 FG = Site specific fraction of diet provided by grazing 
2.	 FSf = See Table 5.4 
3.	 FI = See Table 5.4 
4.	 FSp = See Table 5.4 

b:	 Assumptions for EQ 5.3.4.2.4 B: 

1.	 The transfer coefficient is the same for all exposure routes. 
2.	 Soil ingested in feed (FSf) transported from an off-site location (i.e., not 

grown locally) is assumed not to be contaminated by facility emissions. 

5.3.4.3 Bioaccumulation in Angler-Caught Fish 

The average concentration in fish (Cf) is based on the concentration in water and a 
chemical-specific bioaccumulation factor. 

A.	 Equation 5.3.4.3: Ct = Cw × BAF 

1. Ct = Concentration in wet weight tissue (muscle) of fish (µg/kg) 
2. Cw = Concentration in water (µg/kg) 
3. BAF = Fish bioaccumulation factor (unitless) 

a:	 Recommended default values for Equation 5.3.4.3: 

1. Cw = As calculated above in Equation 5.3.3 A 
2. BAF = Chemical-specific; see Table 5.2 
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b:	 Assumptions for Equation 5.3.4.3: 

1.	 For conversion of a chemical concentration in a volume of water shown as 
µg/L, 1 L water = 1 kg water; thus, for concentration of chemical in water, 
µg/L = µg/kg. 

2.	 For organic chemicals, BAFs lipid-normalized to adult rainbow trout with 
4% lipid content in muscle tissue 

3.	 For organic chemicals, BAFs based on the freely dissolved fraction in 
water under conditions of average particulate organic carbon and 
dissolved organic carbon in U.S. lakes and other water bodies 

4.	 For inorganic compounds, BAFs based on wet weight muscle tissue 
concentration and on the total water concentration of the inorganic 
compound in water. 

5.	 Contaminant concentrations are uniform in water based on dispersion 

5.3.4.4 Bioaccumulation in Mother’s Milk 

The average concentration of a chemical in mother’s milk (Cm) is a function of the 
mother’s exposure through all exposure routes (i.e., inhalation, ingestion via food, 
drinking water, and soil, and dermal absorption via skin contact with soil contaminated 
with the chemical), the contaminant half-life in the mother’s body, and transfer of 
absorbed chemical to mother’s milk. The contaminant half-life in the body and transfer 
to mother’s milk is incorporated in biotransfer coefficients (Tco) in Equation 5.3.4.4. 
See the TSD (OEHHA, 2012a), Appendix J for details on development of biotransfer 
factors.  The substances assessed by the mother’s milk pathway are shown in Table 
5.1. 

A.	 Equation 5.3.4.4: Cm = [(Dinder x Tcom_inder) + (Ding x Tcom_ing)] x BW 

1.	 Cm = Concentration in mother’s milk (mg/kg-milk) 
2.	 Dinder = The sum of DOSEair + DOSEdermal through inhalation and 

dermal absorption (mg/kg-BW-day) 
3.	 Ding = The sum of DOSEfood + DOSEsoil + DOSEwater through 

ingestion (mg/kg-BW-day) 
4.	 Tcom_inder = Biotransfer coefficient from inhalation and dermal 

absorption to mother’s milk (d/kg-milk) 
5.	 Tcom_ing = Biotransfer coefficient from ingestion to mother’s 

milk (d/kg-milk) 
6.	 BW = Body weight of mother (Kg) 
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a:	 Recommended cancer risk default values for EQ 5.3.4.4: 

1.	 Ding = As calculated through ingestion of soil in EQ 5.4.3.1.1 + 
home-grown produce in EQ 5.4.3.2.1 + home-raised animal 
products in EQ 5.4.3.2.2 + drinking water in EQ 5.4.3.3.1 + 
angler-caught fish in EQ 5.4.3.4.1 

2.	 Dinder = As calculated through inhalation in EQ 5.4.1.1 + dermal 
exposure in EQ 5.4.2.1 

3. Tcom_inder =	 See Table 5.5
4. Tcom_ing =	 See Table 5.5 

b: Recommended noncancer risk default values for EQ 5.3.4.4: 

1.	 Ding = As calculated through ingestion of soil in EQ 5.4.3.1.2 + 
home-grown produce and home-raised animal products in 
EQ 5.4.3.2.3 + drinking water in EQ 5.4.3.3.2 + angler-
caught fish in EQ 5.4.3.4.2 

2.	 Dinder = As calculated through inhalation in EQ 5.4.1.1 + dermal 
exposure in EQ 5.4.2.2 

3. Tcom_inder =	 See Table 5.5
4. Tcom_ing =	 See Table 5.5 

c:	 Assumptions for EQ 5.3.4.4: 

1.	 Default age of mother at birth is 25 years of age, then nurses the infant for
1 year; Use 16<30 year old high-end (95th percentile) daily breathing rate
and intake rates for Ding and Dinder for estimating dose to mother.

2.	 For inhalation dose to mother’s milk, it is recommended that the EF variate 
in EQ 5.4.1.1 is left out for calculation of inhalation dose in the mother’s
milk pathway.

3.	 Biotransfer coefficient, Tcom_inder, the same for both inhalation and dermal
pathways based on lack of first-pass metabolism through the liver for both
of these pathways.

4.	 Biotransfer coefficient, Tcom_ing, the same for all ingestion pathways
based on first-pass metabolism through the liver.

5.	 For chemicals in Table 5.5 lacking either an oral or inhalation Tco, use the
oral Tco for the absent inhalation Tco (i.e., for PCDDs and PCDFs and
dioxin-like PCBs), or the inhalation Tco for the absent oral Tco (i.e., for
lead) in Equation 5.3.4.4.

6.	 The concentration in the mother’s milk is determined using the derived
approach to risk assessment. This method allows use of the high-end
dose point estimate for driving exposure pathways and the average dose
point estimates for other exposure pathways.  See Sections 8.2.6 (cancer)
and 8.3.3 (noncancer) for the description of the methodology on how to
implement the derived methodology.
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Table 5.2a Substance-Specific Default Values for Organic Multipathway Substances
 

Root Uptake Factors 

Multipathway 
Substance 

Log Koc 
Log 
Kow 

Fish 
BAF 

Root Leafy Exposed Protected GRAF
2 

Soil 
HalfLife 
(days) 

Creosotes NA NA 8 x 10+2 NA NA NA NA 1.0 4.3 x 10+2 

Diethylhexyl
phthalate 

5.34
1 

7.63
1 

4 x 10+1 NA NA NA NA 1.0 1.5 x 10+1 

Dioxins and Furans NA NA 3 x 10+5 NA NA NA NA 0.43 7.0 x 10+3 

Hexachlorobenzene NA NA 8 x 10+4 NA NA NA NA 1.0 1.0 x 10+8 

Hexachlorocyclo
hexanes 

NA NA 3 x 10+3 NA NA NA NA 1.0 9.4 x 10+1 

4,4’-Methylene 
dianiline 

2.24
3 

1.59
4 

NA NA NA NA NA 1.0 4.6 x 10+2 

Pentachlorophenol5 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

NA NA 8 x 10+2 NA NA NA NA 1.0 4.3 x 10+2 

Polychlorinated 
Biphenyls 

NA NA 2 x 10+6 NA NA NA NA 1.0 3.2 x 10+3 

(1) Averaged log Kow and Koc values determined by most reliable methods (Staples et al., 1997) 

(2) GRAF (Gastrointestinal Relative Absorption Factor).  The guidelines allow for adjusting for bioavailability where the evidence warrants.  For 
example, there are good data which indicate that dioxin is not as available to an organism when bound to soil or fly ash matrices relative to when it 
is in solution or in food.  Therefore, a bioavailability factor is incorporated into the model to account for this difference.  When information becomes 
available for other chemicals of concern, this type of bioavailability will be incorporated into the model. 

(3)  Measured by Hansch et al. (1985) 

(4)  Estimated according to methodology of Lyman et al. (1990) 

(5)  To be evaluated for specific default values in future amendments to the Hot Spots Program. 

NA - Data Not Available or Not Applicable 
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Table 5.2b Substance-Specific Default Values for Inorganic Multipathway Substances 

Root Uptake Factors 

Multipathway 
Substance 

Log 
Koc 

Log 
Kow 

Fish 
BAF 

Root Leafy Exposed Protected GRAF
1 

Soil 
HalfLife 
(days) 

Arsenic & Inorganic 
Compounds 

NA NA 2 x 10+1 8 x 10 -3 1 x 10 -2 2 x 10 -2 7 x 10 -2 1.0 1.0 x 10+8 

Beryllium & 
Compounds 

NA NA 4 x 10+1 5 x 10 -3 2 x 10 -4 8 x 10 -3 3 x 10 -4 1.0 1.0 x 10+8 

Cadmium & 
Compounds 

NA NA 4 x 10+1 8 x 10 -2 1 x 10 -1 2 x 10 -2 1 x 10 -2 1.0 1.0 x 10+8 

Chromium VI & 
Compounds 

NA NA 2 x 10+1 3 x 10+0 3 x 10 -1 2 x 10 -2 7 x 10 -2 1.0 1.0 x 10+8 

Fluorides (soluble 
compounds) 

NA NA NA 9 x 10 -3 4 x 10 -2 4 x 10 -3 4 x 10 -3 1.0 1.0 x 10+8 

Lead & Compounds NA NA 2 x 10+1 4 x 10 -3 8 x 10 -3 7 x 10 -3 3 x 10 -3 1.0 1.0 x 10+8 

Mercury & Inorganic 

Compounds
2 NA NA 8 x 10+1 2 x 10 -2 2 x 10 -2 9 x 10 -3 1 x 10 -2 1.0 1.0 x 10+8 

Nickel and 
compounds 

NA NA 2 x 10+1 6 x 10 -3 1 x 10 -2 3 x 10 -3 3 x 10 -2 1.0 1.0 x 10+8 

Selenium & 
compounds 

NA NA 1 x 10+3 7 x 10 -2 6 x 10 -2 4 x 10 -2 3 x 10 -1 1.0 1.0 x 10+8 

(1) GRAF (Gastrointestinal Relative Absorption Factor).  The guidelines allow for adjusting for bioavailability where the evidence warrants.  For 
example, there are good data which indicate that dioxin is not as available to an organism when bound to soil or fly ash matrices relative to when it 
is in solution or in food.  Therefore, a bioavailability factor is incorporated into the model to account for this difference.  When information becomes 
available for other chemicals of concern, this type of bioavailability will be incorporated into the model. 

(2) Methyl mercury (MeHg) is not represented in the category “mercury & inorganic compounds”.  The BAF for methyl mercury is orders of 
magnitude higher than for inorganic mercury. Assessment of MeHg for the fish pathway is not directly applicable to the Hot Spots program, as no 
facilities are known to emit MeHg directly into the air (OEHHA, 2012; OEHHA, 2006), but it may be formed by action of microbes in sediment.  
Assessing the methylation of mercury deposited into a water body is difficult, and is also very water body-specific. At this time OEHHA cannot 
address this issue in the Hot Spots program, but will consider addressing this problem in future amendments of the Guidance. 

NA - Data Not Available or Not Applicable. 
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Table 5.3a Animal Transfer Coefficients for Persistent 
Organic Chemicals 

Organic Chemical Tco (d/kg)
a 

Cow’s 
Milk 

Chicken 
Egg 

Chicken 
Meat 

Cattle 
Meat 

Pig 
Meat 

Diethylhexylphthalate 9 x 10 -5 0.04 0.002 6 x 10 -4 5 x 10 -4 

Hexachlorobenzene 0.02 20 10 0.2 0.08 

Hexachlorocyclohexanes 0.01 7 5 0.2 0.09 

PAHs 0.01 0.003 0.003 0.07 0.06 

Polychlorinated biphenyls 
Congener 77 0.001 6 4 0.07 0.4 

81 0.004 10 7 0.2 0.4 
105 0.01 10 7 0.6 0.7 
114 0.02 10 7 0.9 0.7 
118 0.03 10 7 1 0.7 
123 0.004 10 7 0.2 0.7 
126 0.04 10 7 2 0.7 
156 0.02 10 8 0.9 2 
157 0.01 10 8 0.5 2 
167 0.02 10 8 1 2 
169 0.04 10 8 2 2 
189 0.005 10 8 0.2 1 

Unspeciated (PCB 126)
b 0.04 10 7 2 0.7 

PCDD/Fs 
Congener 2,3,7,8-TCDD 0.02 10 9 0.7 0.1 

1,2,3,7,8-PeCDD 0.01 10 9 0.3 0.09 
1,2,3,4,7,8-HxCDD 0.009 10 6 0.3 0.2 
1,2,3,6,7,8-HxCDD 0.01 10 6 0.4 0.1 
1,2,3,7,8,9-HxCDD 0.007 7 3 0.06 0.02 
1,2,3,4,6,7,8-HpCDD 0.001 5 2 0.05 0.2 
OCDD 0.0006 3 1 0.02 0.1 
2,3,7,8-TCDF 0.004 10 6 0.1 0.02 
1,2,3,7,8-PeCDF 0.004 30 10 0.1 0.01 
2,3,4,7,8-PeCDF 0.02 10 8 0.7 0.09 
1,2,3,4,7,8-HxCDF 0.009 10 5 0.3 0.1 
1,2,3,6,7,8-HxCDF 0.009 10 6 0.3 0.09 
2,3,4,6,7,8-HxCDF 0.008 5 3 0.3 0.06 
1,2,3,7,8,9-HxCDF 0.009 3 3 0.3 0.03 
1,2,3,4,6,7,8-HpCDF 0.002 3 1 0.07 0.06 
1,2,3,4,7,8,9-HpCDF 0.003 3 1 0.1 0.02 
OCDF 0.002 1 0.6 0.02 0.03 

Unspeciated (2,3,7,8-TCDD)
b 0.02 10 9 0.7 0.1 

a 
All Tco values were rounded to the nearest whole number. 

b 
For unspeciated mixtures, use PCB 126 Tcos to represent the class of PCBs, and 2378-TCDD 

Tcos to represent the class of PCDDs/Fs. 
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Table 5.3b Animal Transfer Coefficients for Inorganic Chemicals
 

Inorganic Metals and 
Chemicals 

Tco (d/kg)a

Cow’s 
Milk 

Chicken 
Egg 

Chicken 
Meat 

Cattle 
Meat 

Pig 
Meat 

Arsenic 5 x 10 -5 0.07 0.03 2 x 10 -3 0.01b

Beryllium 9 x 10 -7 0.09 0.2 3 x 10 -4 0.001 

Cadmium 5 x 10 -6 0.01 0.5 2 x 10 -4 0.005 

Chromium (VI) 9 x 10 -6 NAc
NA NA NA 

Fluoride 3 x 10 -4 0.008 0.03 8 x 10 -4 0.004b

Lead 6 x 10 -5 0.04 0.4 3 x 10 -4 0.001b

Mercury 7 x 10 -5 0.8 0.1 4 x 10 -4 0.002b

Nickel 3 x 10 -5 0.02 0.02 3 x 10 -4 0.001 

Selenium 0.009 3 0.9 0.04 0.5 
a 

All Tco values were rounded to the nearest whole number. 
b 

The meat Tco was estimated using the metabolic weight adjustment ratio of 4.8 from cattle to pig 

NA – no data available or was not applicable 

Table 5.4 Point Estimates for Animal Pathway 

Parameter Beef 
Cattle 

Lactating 
Dairy 
Cattle 

Pigs Meat 
Poultry 

Egg-
laying 

Poultry 
BW (body weight in kg) 533 575 55 1.7 1.6 

BRa (inhalation rate in m3/d) 107 115 7 0.4 0.4 

WIa (water consumption in kg/d) 45 110 6.6 0.16 0.23 

FI (Food Intake in kg/d) 

DMI 
a 

and/or pasture grazing
b 9 22 2.4 0.13 0.12 

FSf (soil fraction of feed) 0.01 0.01 NA NA NA 

FSp (soil fraction of pasture) 0.05 0.05 0.04 0.02 0.02 
a 

Dry matter intake 
b 

For beef and dairy cattle, pasture grazing is assumed to be leafy vegetation (grasses, including 

greenchop) and accounts for half of the cattle’s diet (FG=0.5 in Section 5.3.4.2.3).  The default assumes 
on-site pasture grazing contaminated by facility emissions.  Fraction of feed or dry matter intake (e.g., 
hay, grain) grown on-site is assumed to be contaminated by facility emissions and fraction of feed that is 
grown off-site is not assumed to be contaminated. A default may be used that assumes all feed is grown 
off-site (L=0 in Section 5.3.4.2.3), but a survey is recommended to verify the fractions of feed grown on-
site and off-site. 
For pigs with access to soil, but usually confined to a pen, default assumes no pasture grazing (FG=0 in 

Section 5.3.4.2.3).  For feed, estimated intake consists of equal portions of all plant types including 
exposed, leafy, protected and root  in which 10% (L=0.1 in Section 5.3.4.2.3) of the diet is homegrown 
and contaminated by facility emissions.  The fraction of feed that was transported from an off-site location 
is assumed not to be contaminated by facility emissions.  
For poultry including egg-laying and broiler chickens that have access to soil, default assumes no 

pasture grazing (FG=0 in Section 5.3.4.2.3).  Estimated feed intake is composed of equal proportions of 
all plant types with 5% (L=0.05 in Section 5.3.4.2.3) homegrown and contaminated by facility emissions.  
The fraction of feed grown off-site and transported to the receptor was not contaminated by facility 
emissions. 

NA - Not applicable. Assume FSf is equal to zero. 
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)aTable 5.5 Mother’s Milk Transfer Coefficients (Tcom

Chemical/chem. group Tcom (day/kg-milk) 

PCDDs - oralb 
3.7 

PCDFs - oralb 
1.8 

Dioxin-like PCBs - oralb 
1.7 

PAHs – inhalationc 
1.55 

PAHs – oral 0.401 

Lead - inhalationd 
0.064 

a 
These compound classes represent the chemicals of greatest concern for the mother’s milk pathway 

under the Hot Spots program.  It is expected that additional transfer coefficients will be developed for 
other multipathway chemicals in the Hot Spots Program as data becomes available and is reviewed. 

b 
Use the oral Tcom for the inhalation and dermal pathways.  The PCDD, PCDF and dioxin-like PCB Tcos 

were derived using a Random-effects model from individual Tcom estimates for 7 PCDDs, 9 PCDFs and 
12 dioxin-like PCBs (See OEHHA, 2012, Appendix J). 

c 
Use the inhalation Tcom for the dermal pathway 

d 
Use the inhalation Tcom for the ingestion and dermal pathways 
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5.4 Estimation of Dose 

Once the concentrations of substances are estimated in air, soil, water, plants, and 
animal products, they are used to evaluate estimated exposure to people.  Exposure is 
evaluated by calculating the daily dose in milligrams per kilogram body weight per day 
(mg/kg/d).  The following algorithms calculate this dose for exposure through inhalation, 
dermal absorption, and ingestion pathways. All chemicals must be assessed for 
exposure through inhalation. If there are emissions of one or more of the subset of 
semi- or non-volatile multipathway substances, the soil ingestion pathway and the 
dermal soil exposure pathway are also assessed. The mother’s milk pathway may also 
be a mandatory pathway depending on the multipathway substance released (See 
Table 5.1). The other exposure pathways may also need to be assessed if a survey of 
the exposure site shows they are present (e.g., ingestion of water, home-grown crops, 
home-raised animal products, and angler-caught fish).  

This section contains average and high-end point estimates and data distributions for 
adults and children for many exposure pathways.  The point-estimates and data 
distributions for children fall within the 3rd trimester, 0<2, 2<9, and 2<16 year age 
groupings.  The point-estimates and data distributions for adults fall within the 16<30 
and 16-70 year age groupings.  When evaluating 9-, 30-, and 70-year exposure 
durations for cancer risk assessment, assessors will use distributions starting at the 
third trimester.  

Workers are assessed for cancer risk as adults using 8-hour breathing rate point 
estimates (See Table 5.8). Point estimates for workers are listed under “offsite worker.” 
OEHHA has not developed stochastic distributions for worker exposure. Therefore, 
there is no Tier 3 stochastic approach for offsite worker cancer risk assessment. 

5.4.1 Estimation of Exposure through Inhalation 

The dose through the inhalation route is estimated for cancer risk assessment and 
noncancer hazard assessment.  Both residential and offsite worker exposures are 
considered. Since residential exposure includes near-continuous long-term exposure at 
a residence and workers are exposed only during working hours (i.e., 8 hours/day), 
different breathing rate distributions are used. 

5.4.1.1 Residential Inhalation Dose for Cancer Risk Assessment 

Exposure through inhalation is a function of the breathing rate, the exposure frequency, 
and the concentration of a substance in the air. For residential exposure, the breathing 
rates are determined for specific age groups, so inhalation dose (Dose-air) is calculated 
for each of these age groups, 3rd trimester, 0<2, 2<9, 2<16, 16<30 and 16-70 years.  
OEHHA used the mother’s breathing rates to estimate dose for the 3rd trimester fetus 
assuming the dose to the fetus during the 3rd trimester is the same as the mother’s 
dose. These age-specific groupings are needed in order to properly use the age 
sensitivity factors for cancer risk assessment (see Chapter 8). A Tier 1 evaluation uses 
the high-end point estimate (i.e., the 95th percentiles) breathing rates for the inhalation 
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pathway in order to avoid underestimating cancer risk to the public, including children. 
A possible exception for using high-end breathing rates are when there is exposure to 
multipathway substances and two of the non-inhalation pathways drive the risk, rather 
than the inhalation pathway (see Chapter 8). 

A.	 Equation 5.4.1.1: Dose-air = Cair × {BR/BW} × A × EF × 10-6

1. Dose-air =	 Dose through inhalation (mg/kg/d)

2. Cair =	 Concentration in air (g/m3) 
3.	 {BR/BW} = Daily Breathing rate normalized to body weight (L/kg body

weight - day) 
4. A =	 Inhalation absorption factor (unitless) 
5.	 EF = Exposure frequency (unitless), days/365 days 

10-6 6.	 = Micrograms to milligrams conversion, liters to cubic meters 
conversion 

a:	 Recommended default values for EQ 5.4.1.1: 

1.	 {BR/BW} = Daily breathing rates by age groupings, see As supplemental
information, the assessor may wish to evaluate the inhalation 
dose by using the mean point estimates in Table 5.6 to 
provide a range of breathing rates for cancer risk assessment 
to the risk manager. 

2.	 Table (point estimates) and Table 5.7 (parametric model distributions for
Tier III stochastic risk assessment).  For Tier 1 residential 
estimates, use 95th percentile breathing rates in Table 5.6. 

3. A =	 1 
4. EF =	 0.96 (350 days/365 days in a year for a resident) 

b:	 Assumption for EQ 5.4.1.1: 

1.	 The fraction of chemical absorbed (A) is the same fraction absorbed in the
study on which the cancer potency or Reference Exposure Level is based.
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As supplemental information, the assessor may wish to evaluate the inhalation dose by 
using the mean point estimates in Table 5.6 to provide a range of breathing rates for 
cancer risk assessment to the risk manager. 

Table 5.6 Point Estimates of Residential Daily Breathing Rates for 
3rd trimester, 0<2, 2<9, 2<16, 16<30 and 16-70 years (L/kg BW-day) 

3rd 

Trimestera 
0<2 

years 
2<9 

years 
2<16 
years 

16<30 
years 

16<70 
years 

L/kg-day 

Mean 225 658 535 452 210 185 

95th Percentile 361 1090 861 745 335 290 
a 
3

rd 
trimester breathing rates based on breathing rates of pregnant women using the assumption that 

the dose to the fetus during the 3rd trimester is the same as that to the mother. 

Table 5.7 Daily Breathing Rate Distributions by Age Group for 
Residential Stochastic Analysis (L/kg BW-day) 

3rd 

Trimester 
0<2 

years 
2<9 

years 
2<16 
years 

16<30 
years 

16-70 
years 

Distribution Max 
extreme 

Max 
extreme 

Max 
extreme 

Log-
normal 

Logistic Logistic 

Minimum 78 196 156 57 40 13 

Maximum 491 2,584 1,713 1,692 635 860 

Scale 59.31 568.09 125.59 40.92 36.19 

Likeliest 191.50 152.12 462.61 

Location -144.06 

Mean 225 658 535 452 210 185 

Std Dev 72 217 168 172 75 67 

Skewness 0.83 2.01 1.64 1.11 0.83 1.32 

Kurtosis 3.68 10.61 7.88 6.02 5.17 10.83 

Percentiles 

5% 127 416 328 216 96 86 

10% 142 454 367 259 118 104 

25% 179 525 427 331 161 141 

50% 212 618 504 432 207 181 

75% 260 723 602 545 252 222 

80% 273 758 631 572 261 233 

90% 333 934 732 659 307 262 

95% 361 1090 861 745 335 290 

99% 412 1430 1140 996 432 361 
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5.4.1.2 Offsite Worker (MEIW) Inhalation Dose for Cancer Risk Assessment 

For worker exposure, the default assumes working age begins at 16 years, and that 
exposures to facility emissions occur during the work shift, typically up to 8 hours per 
day during work days. Breathing rates that occur over an 8-hour period vary depending 
on the intensity of the activity (See Table 5.8), and are used to estimate the inhalation 
dose. The 8-hour breathing rates may also be useful for cancer risk assessment of 
children and teachers exposed at schools during school hours.  

Another risk management consideration for the offsite worker scenario for cancer 
assessment of a Hot Spots facility is whether there are women of child-bearing age at 
the MEIW location and whether the MEIW has a daycare center.  Since the third 
trimester is only a short segment of the 25 year exposure duration used for the MEIW, 
the resulting risk estimate would not differ significantly.  An exception to this assumption 
is high exposure to carcinogens over a short period, as might occur during short-term 
projects (see Section 8.2.10).  In this case, risk assessment during the third trimester 
may be warranted.  However, if there is onsite daycare at the MEIW, then the risks to 
the children will be underestimated using the offsite adult worker scenario due to 
increased exposure (per kg body weight) and increased sensitivity to carcinogen 
exposure (see Section 8.2.1).  In this case, the Districts may wish to include a 
calculation of inhalation dose for the children in the onsite daycare, assuming they could 
be there from 0 to age 6 years. 

Exposed workers may be engaged in activities ranging from desk work, which would 
reflect breathing rates of sedentary/passive or light activities, to farm worker activities, 
which would reflect breathing rates of moderate intensity (See Table 5.9). OEHHA 
recommends default (Tier 1) point estimate 8-hour breathing rates in L/kg-8-hrs based 
on the mean and 95th percentile of moderate intensity activities, 170 and 230 L/kg-8-hrs, 
respectively, for adults 16-70 years old. 

Many facilities operate non-continuously, as in only 8-10 hours per day, but the air 
dispersion modeling is performed as if the emissions were uniformly emitted over 24 
hours a day, 7 days per week.  The air dispersion computer model used, including 
AERMOD and other models, typically calculate an annual average air concentration 
based on actual operating conditions but also include the hours of nonoperation in the 
average concentration. 

Therefore, there are two components that determine the worker exposure to facility 
emissions: 

1) What is the estimated concentration the worker is exposed to (i.e., breathes), 
during the work shift, and 

2) What is the amount of time the offsite worker’s schedule overlaps with the 
facility’s emission schedule? 

There are two approaches to estimating the modeled concentration the worker is 
breathing during the work shift.  The first approach uses a worker adjustment factor (i.e., 
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the WAF) to approximate what the worker is breathing based on the modeling run used 
for residential receptors. The second approach uses a special modeling run with the 
hourly raw results from an air dispersion analysis and is described in Appendix M. 

The first and more basic approach is to obtain the long term average concentration as 
you would for modeling a residential receptor, then adjusting this exposure 
concentration using the calculated WAF (EQ 5.4.1.2 B)  to estimate the concentration 
the offsite worker is exposed to during the work shift (shown as (Cair × WAF) in EQ 
5.4.1.2 A).  This method is characteristic of a default approach used in a Tier 1 
assessment.  Once the exposure concentration is determined, the worker’s inhalation 
dose (Dose-air) can be calculated as shown in EQ 5.4.1.2 A. 

The second approach for determining the air concentration the worker is exposed to 
uses a refined modeling run where the hourly raw dispersion model output are post 
processed to examine the hourly concentrations that fall within the offsite worker’s shift. 
This method provides a more representative estimate of the air concentration, but is 
more complex, and time consuming than the first method.  See Appendix M for 
information on how to simulate the long term concentration for the offsite worker that 
can be used to estimate inhalation cancer risk.  

The HARP software has the ability to calculate worker impacts using an approximation 
factor and, in the future, it will have the ability to post process refined worker 
concentrations using the hourly raw results from an air dispersion analysis. 

If the off-site worker’s shift does not completely overlap the emission schedule of the 
facility, then a Discount Factor (DF) may be applied to the WAF. Calculation of the DF 
is shown in EQ 5.4.1.2 C. The default assumption is that the offsite worker’s shift falls 
completely within the emission schedule of the facility, in which case DF=1.  Use of a 
DF less than 1 requires a survey at the MIEW to verify that some portion of the off-site 
worker shift is not subject to the facility emissions. 
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A.	 Equation 5.4.1.2 A: Dose-air = (Cair × WAF) × {BR/BW} × A × EF × 10-6 

1. Dose-air =	 Dose through inhalation (mg/kg/d) 

2. Cair =	 Annual average concentration in air (g/m3) 
3. WAF =	 Worker air concentration adjustment factor (unitless) 
4.	 {BR/BW} = Eight-hour breathing rate normalized to body weight (L/kg 

body weight - day) 
5. A =	 Inhalation absorption factor (unitless) 
6.	 EF = Exposure frequency (unitless), days/365 days)
 

10-6
 7.	 = Micrograms to milligrams conversion, Liters to cubic meters 
conversion 

a:	 Recommended default values for EQ 5.4.1.2 A: 

1.	 WAF = See EQ. 5.4.1.2 B for formula to calculate WAF, or App. M for 
refined post-processing modeling to calculate WAF. 

2.	 {BR/BW} = For workers, use age16-70 year, 95th percentile, moderate 
intensity 8-hour point estimate breathing rates (see Table 
5.8).  No worker breathing rate distributions exist for 
stochastic risk assessment. 

3. A =	 1 
4.	 EF = 0.68 (250 days / 365 days). Equivalent to working 5
 

days/week, 50 weeks/year.
 

b:	 Assumption for EQ 5.4.1.2 A: 

1.	 The fraction of chemical absorbed (A) through the lungs is the same 
fraction absorbed in the study on which the cancer potency factor is 
based. 

2.	 The source emits during the daylight hours. Calculate WAF (EQ 5.4.1.2 
B) if a special post-processing modeling run described in App. M was not 
completed. For nighttime emissions and exposure scenarios, see 
Appendix N. 
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B.  	Equation 5.4.1.2 B: WAF = (Hres / Hsource) × (Dres / Dsource) × DF 

1. WAF =	 Worker adjustment factor (unitless) 
2.	 Hres = Number of hours per day the annual average residential air 

concentration is based on (always 24 hours) 
3. Hsource =	 Number of hours the source operates per day 
4.	 Dres = Number of days per week the annual average residential air 

concentration is based on (always 7 days) 
5. Dsource =	 Number of days the emitting source operates per week 
6.	 DF = Discount factor, for when the offsite worker’s schedule 

partially overlaps the source’s emission schedule 

b: Recommended default values for EQ 5.4.1.2 B: 

1.	 DF = 1 for offsite worker’s schedule occurring within the source’s 
emission schedule. A site-specific survey may be used to 
adjust the DF using EQ 5.4.1.2 C. 

C.  Equation 5.4.1.2 C: DF = (Hcoincident / Hworker) × (Dcoincident / Dworker) 

1.	 Hcoincident = Number of hours per day the offsite worker’s schedule and 
the source’s emission schedule coincide 

2. Hworker =	 Number of hours the offsite worker works per day 
3.	 Dcoincident = Number of days per week the offsite worker’s schedule and 

the source’s emission schedule coincide 
4. Dworker =	 Number of days the offsite worker works per week 

Tier 2 adjustments for EQ 5.4.1.2 A-C may be used for: 

1.	 Eight-hour breathing rate. Point estimates in Table 5.8 for lower breathing rates 
of sedentary/passive and light intensity work activities may be substituted in site-
specific Tier 2 scenarios. Table 5.9 can be used to estimate breathing rate 
intensities for various job activities. Use of different breathing rates requires a 
survey of the exposed workplace and approval by Air District, ARB and OEHHA. 

2.	 Discount Factor (DF) in EQ 5.4.1.2 C. If a site-specific survey of the offsite 
worker schedule only partially overlaps with the source’s emission schedule, then 
a DF less than 1 may be calculated. Use of a DF less than 1 requires a survey of 
the exposed workplace and approval by the Air District or ARB. 

The 8-hour breathing rates are based on minute ventilation rates derived by U.S. EPA 
(2009). U.S. EPA employed a metabolic equivalent (METS) approach for estimating 
breathing rates.  This method determines daily time-weighted averages of energy 
expenditure (expressed as multipliers of the basal metabolic rate) across different levels 
of physical activity. The 8-hour breathing rates shown in Table 5.8 are divided into 
three categories: 
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Sedentary & Passive Activities (METS < 1.5) 

Light Intensity Activities (1.5 < METs < 3.0) 

Moderate Intensity Activities (3.0 < METs < 6.0) 

For example, a METS = 1 is roughly equivalent to energy expenditure during sleep and 
is close to the basal metabolic rate. A METS activity that is two to three times greater 
(METS = 2 to 3) is characteristic of light intensity activities, such as administrative office 
work or sales work as shown in Table 5.9. 

Under a Tier 1 scenario, the risk assessor may simply use the 95th percentile breathing 
rate for moderate intensity activities of 230 L/kg-8 hrs in Eq. 5.4.1.2 A to calculate the 
daily dose via the inhalation route to the worker.  In an example of a Tier 2 scenario, the 
risk assessor surveys the workplace and determines that the worker(s) at the MEIW 
receptor are primarily sitting at a desk performing administrative-type work on a 
computer. Referring to Table 5.9, this activity corresponds most closely to 
“administrative office work” with a mean activity level of 1.7 and a SD = 0.3. This level 
of activity is considered “light intensity activity” (i.e., 1.5 < METs < 3.0). With the prior 
approval of the Air District or ARB, the risk assessor may then use the 95th percentile 
breathing rate of 100 L/kg-8 hr for light intensity activities in Equation 5.4.1.2 A. 

Table 5.8. Eight-Hour Breathing Rate (L/kg per 8 Hrs) Point
 
Estimates for Males and Females Combineda,b
 

0<2 years 2<9 years 2<16 
years 

16<30 
years 

16-70 
years 

Sedentary & Passive Activities (METS < 1.5) 

Mean 200 100 80 30 30 

95th Percentile 250 140 120 40 40 

Light Intensity Activities (1.5 < METs < 3.0) 

Mean 490 250 200 80 80 

95th Percentile 600 340 270 100 100 

Moderate Intensity Activities (3.0 < METs < 6.0) 

Mean 890 470 380 170 170 

95th Percentile 1200 640 520 240 230 
a 

For pregnant women, OEHHA recommends using the mean and 95th percentile 8-hour 

breathing rates based on moderate intensity activity of 16<30 year-olds for 3rd trimester. 
b. Breathing rates in the table may be used for worker, school, or residential exposures 
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Table 5.9. METS Distributions for Workplace and Home Activities
 

Activity Description Mean Median SD Min Max 

Workplace Activities 

Administrative office work 1.7 1.7 0.3 1.4 2.7 

Sales work 2.9 2.7 1.0 1.2 5.6 

Professional 2.9 2.7 1.0 1.2 5.6 

Precision/production/craft/repair 3.3 3.3 0.4 2.5 4.5 

Technicians 3.3 3.3 0.4 2.5 4.5 

Private household work 3.6 3.5 0.8 2.5 6.0 

Service 5.2 5.3 1.4 1.6 8.4 

Machinists 5.3 5.3 0.7 4.0 6.5 

Farming activities 7.5 7.0 3.0 3.6 17.0 

Work breaks 1.8 1.8 0.4 1.0 2.5 

Household/Neighborhood Activities 

Sleep or nap 0.9 0.9 0.1 0.8 1.1 

Watch TV 1.0 1.0 - 1.0 1.0 

General reading 1.3 1.3 0.2 1.0 1.6 

Eat 1.8 1.8 0.1 1.5 2.0 

Do homework 1.8 1.8 - 1.8 1.8 

General personal needs and care 2.0 2.0 0.6 1.0 3.0 

Indoor chores 3.4 3.0 1.4 2.0 5.0 

Care of plants 3.5 3.5 0.9 2.0 5.0 

Clean house 4.1 3.5 1.9 2.2 5.0 

Home repairs 4.7 4.5 0.7 4.0 6.0 

General household chores 4.7 4.6 1.3 1.5 8.0 

Outdoor chores 5.0 5.0 1.0 2.0 7.0 

Walk/bike/jog (not in transit) age 20 5.8 5.5 1.8 1.8 11.3 

Walk/bike/jog (not in transit) age 30 5.7 5.7 1.2 2.1 9.3 

Walk/bike/jog (not in transit) age 40 4.7 4.7 1.8 2.3 7.1 

Table 5.10 lists some WAFs for a few typical scenarios.  For example, if the source is 
continuously emitting, then the offsite worker is assumed to breathe the long-term 
annual average concentration during their work shift. The WAF then becomes one and 
no concentration adjustments are necessary in this situation when estimating the 
inhalation cancer risk.  If the source is non-continuously emitting for 8 hours/day, 5 
days/week and the offsite worker’s shift completely overlaps the emitting facility’s 
operating schedule, then the WAF would be 4.2: 

(24 hrs/day / 8 hrs/day) x (7 days/week / 5 days/week) = 4.2 

If the offsite worker’s 8 hour/day shift only overlaps the emitting facility’s operation 
schedule for 4 hrs/day, then the WAF is 2.1 because the DF = 0.5 will reduce the WAF 
by half: DF = (4 hrs/day / 8 hrs/day) x (5 days/week / 5 days/week) = 0.5 
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Table 5.10: Example Worker Adjustment Factors (WAF) to Convert a 

Long-Term Daily Average Emission Concentration to an Off-Site
 

Worker Receptor Exposure
 

Off-Site Workers’ Shift 
Overlap with Facility’s 
Emission Schedulea 

Facility Operating Schedule Adjustment 
Factor 

8 hrs/day, 5 days/week Continuous (24 hrs/7 days/week) 1.0 

8 hrs/day, 5 days/weekb 
Non-continuous (8 hrs/5 days/week) 4.2 

4 hrs/day, 5 days/week Non-continuous (8 hrs/5 days/week) 2.1 
a Worker works 8 hours per day, 5 days per week 
b Workers’ work hours completely overlap the facilities operating hours 

5.4.1.3	 Inhalation Dose for Children at Schools and Daycare Facilities for Cancer Risk 
Assessment 

The 8-hour breathing rates and inhalation dose equations (EQ 5.4.1.2 A-C) may also be 
used to estimate risk to children when exposures occur while at school or at day care 
facilities. Breathing rate point estimates to use in Table 5.8 depend on the ages of the 
children at the exposed schools and day cares. As a Tier 1 default, moderate intensity 
breathing rates are recommended. Equations 5.4.1.2 A-C is used in the same way to 
estimate dose in children as it is for workers. 

5.4.1.4	 Non-Cancer Inhalation Exposure for Workers and Residents 

For typical daily work shifts of 8-9 hours, acute, 8-hour and chronic Reference Exposure 
Levels (RELs) described in Chapter 8 are used in health risk assessments to 
characterize the noncancer risks using the Hazard Index approach described in Chapter 
8 and in OEHHA (2008).  Uncertainty factors are already incorporated into the RELs 
used to assess noncancer risk, as explained in Chapter 8, so all that is needed to 
evaluate the noncancer hazard is the air concentration that the worker is exposed to. 
The modeled maximum 1-hour air concentration is determined for acute hazard 
assessment and the annual average air concentration is determined for chronic hazard 
assessment. The modeled average air concentration during a work shift is determined 
for 8-hour hazard assessment using the adjusted annual average air concentration 
described below. 

The 8-hour RELs are primarily designed to address offsite worker inhalation exposure at 
the MEIW because they better characterize the daily intermittent exposures of workers 
than the chronic RELs do. They are used in estimating the 8 hour Hazard Index for 
offsite workers.  The 8-hour RELs should be used for typical daily work shifts of 8-9 
hours.  For further questions, assessors should contact OEHHA, the District, or 
reviewing authority to determine if the 8-hour RELs should be used in your HRA.  Any 
discussions or directions to exclude the 8-hour REL evaluation should be documented 
in the HRA. 
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Note, however, there are only a handful of 8-hour RELs currently adopted for use in the 
Hot Spots program. Therefore, we also recommend performing chronic noncancer 
exposure assessment for the offsite worker (MEIW) based on the annual average air 
concentration at the MEIW.  Evaluation of the chronic Hazard Index should help protect 
workers who routinely work longer than 8 hour shifts.  Exposure to multipathway 
substances also requires noncancer hazard assessment for the dermal and oral soil 
exposure pathways for offsite workers.  Because there are few 8-hour RELs currently 
available, hazard assessment for the noninhalation pathways for multipathway 
substances is only applied when estimating the chronic Hazard Index. 

In addition, the Districts may wish to determine if there is an onsite daycare at the MEIW 
and include a calculation of the chronic and 8-hour inhalation dose for children, although 
onsite hazard assessment is not a requirement for a Hot Spots risk assessment. 

As explained in Section 5.4.1.2 for cancer risk, the modeled annual average air 
concentration is adjusted to the air concentration that the worker is actually exposed to 
if the facility operates non-continuously.  The typical method for this adjustment is by 
calculating the Worker Adjustment Factor (WAF) shown in EQ 5.4.1.4 B and multiplying 

this value by the annual average air concentration (Cair, in g/m3) in EQ 5.4.1.4 A.

Unlike cancer risk assessment, no discount factor (DF) is applied in noncancer 
assessment for partial overlap between the worker’s schedule and the source’s 
emission schedule. Adjustments for worker vacations, work shifts for shortened weeks 
(e.g., 1 - 4 days), and worker time away on weekends are also not appropriate. 

An alternative refined post-processing method, described in Appendix M, may be used 
to estimate the air concentration the worker is exposed to during their work schedule. 
OEHHA may be consulted about the particular chemical involved if it is important to 
make a more refined analysis. 

The equation to adjust the annual average air concentration to a worker 8-hour 
exposure concentration (i.e., the adjusted annual average ground level concentration) is 
expressed as: 

A.	 Equation 5.4.1.4 A: Adjusted Cair (g/m3) = Cair × WAF

Where WAF is determined as: 

B. 	Equation 5.4.1.4 B: WAF = (Hres / Hsource) × (Dres / Dsource) 

a: Assumptions for EQ 5.4.1.4 B: 

1.	 No adjustment of the WAF allowed for partial overlap of the worker’s
schedule and the source’s emission schedule. 

Alternatives for calculating off-site worker Adjusted Cair in EQ 5.4.1.4 A-B: 

5-33
 



       

 

 

    
    

   
   

   
 

      
   

   
   

    
    

  

   
   

  
  

  
  

 
  

 
 

    
 

   

 
 

 
 

  
  

  
   

     
    

     

    

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

1.	 Rather than calculate the WAF for a non-continuous emitting facility, a 
post-processing of the hourly raw dispersion model output and examination of 
the hourly concentrations that fall within the offsite worker’s shift can be 
conducted to estimate the air concentration the worker is exposed to. This 
method is a more refined, complex, and time consuming approach, but should 
result in a more representative exposure concentration. See Appendix M for 
information on how to simulate the exposure concentration for the off-site worker. 

2.	 For continuously-emitting facilities (i.e., 24 hrs/day, 7 days/week), if an assessor 
does not wish to assume the worker breathes the long-term annual average 
concentration during the work shift, then a refined concentration can also be 
post-processed as described in Appendix M. All alternative assumptions should 
be approved by the reviewing authority and supported in the presentation of 
results. 

For residential exposure to non-continuously operating facilities, the modeled maximum 
1-hour and chronic air concentrations at the MEIR are determined for noncancer hazard 
assessment.  Hazard assessment for repeated 8-hour exposure at the MEIR is not 
required.  Chronic exposure assessment based on the annual average air concentration 
should adequately protect individuals, in part because residents are considered to be 
present at the MEIR at or near 24 hrs per day.  Many facilities operate for periods longer 
than 8 hours per day and the hazards are better characterized based on chronic 
exposure.  Nevertheless, differences between 8-hour and chronic exposures (i.e., 
higher daily 8-hour exposures vs. lower longer daily exposure 24 hrs/day) may result in 
different toxicological responses including potentially greater toxicological responses 
with either 8-hour or chronic exposure. There may also be cases such as special 
meteorological situations (e.g., significant diurnal-nocturnal meteorological differences) 
where the 8-hour REL will be more protective than the chronic REL. Thus, the air 
districts may also elect to have an 8-hour hazard assessment performed at the MEIR, 
using daily 8 hour exposures and the 8 hr RELs. 

Eight-hour exposure assessment is not recommended for continuously emitting sources 
for residential receptors.  In this situation it is only necessary to estimate chronic 
exposure based on the annual average concentration.  However, there may be 
situations where the air district may wish to assess an 8-hour residential exposure to 
continuously operating facilities, for example, where there are significant differences in 
modeled concentration of emissions during the day due to diurnal wind patterns. 

For estimating the air concentration from non-continuously operating facilities, EQ 
5.4.1.4.A is also used to adjust the annual average concentration to what the residents 
are exposed to. This is the air concentration that the 8-hour REL will be compared to as 
discussed in Chapter 8. The alternative refined post-processing method described in 
Appendix M may also be used to estimate residential exposure. 

In summary, the requirements for noncancer hazard assessment using the Hazard 
Index approach at the MEIW and MEIR are as follows. 
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For offsite worker exposure: 

	 Acute hazard assessment based on the maximum 1-hour air concentrations and
1-hour RELs

	 Eight-hour hazard assessment based on daily average 8-hour exposure
(estimated using adjusted annual average air concentration in EQ 5.4.1.4 A and
B or by post-processing method in App. M) for those substances with 8-hour
RELs

	 Chronic hazard assessment based on annual average exposure and chronic
RELs, and oral chronic RELs for noninhalation routes of multipathway
substances

For residential exposure: 

	 Acute hazard assessment based on the maximum 1-hour air concentration and
1-hour RELs

	 Eight-hour hazard assessment based on daily average 8-hour exposure not
required, but can be performed at the discretion of the air districts for exposure to
non-continuously operating facilities based on the adjusted annual average air
concentration (EQ 5.4.1.4 A and B or method in App. M).  Eight-hour
assessments not recommended for exposure to continuously operating facilities

	 Chronic hazard assessment based on annual average exposure and chronic
RELs, and oral chronic RELs for noninhalation routes of multipathway
substances

5.4.1.5 Exposure Frequency and Age Groupings for Noncancer Hazard Assessment 

For cancer risk, the basic assumption is that risk is associated with cumulative dose of 
carcinogen. Thus, the dose used to estimate cancer risk can be adjusted for exposure 
frequency, as well as time spent within the MEIR or MEIW location. Chronic RELs are 
not necessarily related to cumulative dose. Thus, adjusting the estimated dose used to 
calculate hazard index for exposure frequency or time away from the MEIR or MEIW is 
not appropriate. 

The average daily dose for chronic noncancer assessment is based on exposure 
beginning at birth to 70 years of age, necessitating calculation of a time-weighted 
average for age 0-2, 2-16 and 16-70 years.  Since we are not applying Age Sensitivity 
Factors for assessing non-cancer hazard, the 3rd trimester is not explicitly called out for 
determining dose, as it is for cancer risk assessment. Rather adult exposure is 
considered, which would include pregnant women in any trimester. Both inhalation and 
oral RELs incorporate safety factors to protect sensitive human populations. 

5.4.2 Estimation of Exposure through Dermal Absorption 

Exposure through dermal absorption (dose-dermal) is a function of the soil or dust 
loading of the exposed skin surface, the amount of skin surface area exposed, and the 
concentration and availability of the substance. In the previous edition of OEHHA’s 

5-35
 



       

 

 

  
    

    
    

      
  

 
    

 
     

      
   

   

   

   
  

 
  

    
 

              

      
      

     
      
      
       

    

        
 

       
      

   

     
  

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

exposure guidelines document (OEHHA, 2000), we recommended using specified 
average and high-end point estimate values for four of the variates (body weight, 
exposed surface area of skin, soil load on skin and frequency of exposure) in the 
stochastic analysis for dermal dose. This equation required multiplying values together, 
which could lead to overly conservative exposure estimates when high-end values were 
used. By combining information from the four variates into one composite distribution, 
over-conservatism may be avoided. 

To this end, OEHHA created a new variate, “annual dermal load”, or ADL, which is a 
composite of the body surface area (BSA) per kg body weight, exposure frequency, and 
soil adherence variates.  Point estimates from the composite “annual dermal load” can 
be used for point estimate assessments while parameters and information on the type 
of distribution (e.g., lognormal) can be used for Tier III stochastic risk assessments. For 
details on the development of the ADL, refer to the Technical Support Document for 
Exposure and Stochastic Analysis (OEHHA, 2012). 

5.4.2.1 Dermal Dose for Cancer Risk Assessment 

The dose through residential dermal exposure to contaminated soil varies by age and is 
calculated for each age group (e.g., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 yrs, 16<30 
and 16-70 yrs).  These age-specific groupings are needed in order to properly use the 
age sensitivity factors for cancer risk assessment (see Chapter 8).  This pathway is also 
assessed for exposure to offsite workers; a separate ADL for offsite workers is 
presented in Table 5.11.  Children at a MEIW daycare, if present, may also be assessed 
for exposure if the District deems it advisable. 

A. 	 Equation 5.4.2.1: Dosedermal = ADL × Cs × ABS × 10-9 / 365 

1.	 Dosedermal = Exposure dose through dermal absorption (mg/kg-d) 
2.	 ADL = Annual dermal load (mg soil/kg BW-yr) 

3.	 Cs = Average soil concentration (g/kg) 
4.	 ABS = Fraction absorbed across skin (unitless) 

10-9 5. =	 Conversion factor for chemical & soil (µg to mg, mg to kg) 
6.	 1/365 = Conversion factor for ADL from yrs to days 

a:	 Recommended default values for EQ 5.4.2.1: 

1.	 ADL = See Table 5.11 (point estimates) & Table 5.12 a-d 
(distributions) 

2.	 Cs = Calculated above in EQ 5.3.2 A 
3.	 ABS = See Table 5.13 

b:	 Assumption for EQ 5.4.2.1: 

1.	 The ADL for the third trimester of the fetus is based on the ADL of the 
mother; when normalized to body weight, we assume that exposure to the 
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mother and the fetus will be the same. The mother’s exposure is based 
on that of adults 16-30 years of age in Table 5.11 and 5.12d. 

2.	 Exposure frequency (EF) for vacation time spent away from exposure 
does not appear as a variate in EQ 5.4.2.1, as it is incorporated in the ADL 
and includes a 2-week vacation per year away from dermal soil exposure 
for both residents and offsite workers. 

Climate will strongly influence people’s choice of clothing.  Due to California’s varied 
climatic regions and existing data on clothing choices at different temperatures, three 
levels of climatic conditions, warm, mixed, and cold, are used to describe California’s 
climate regions: 

1.	 A warm climate is characteristic of Southern California areas such as Los 

Angeles, which can have warm to hot temperatures throughout the year. 


2.	 A “mixed” climate is one that has warm-to-hot temperatures during much of the 
year (daily highs over 80 degrees are common), roughly from April to October, 
and cold temperatures (lows near or below freezing) during the remainder of the 
year.  The mountains and central valley are examples of a mixed climate. 

3.	 A cold climate is representative of San Francisco, Eureka, and other northern 
coastal communities, which have cool temperatures (daily highs of less than 65 
degrees) for the majority of the year and can receive a considerable amount of 
fog and rainfall. 

OEHHA recommends consulting the local air district for assistance on selecting the 
most appropriate climate. 

Table 5.11 Recommended Annual Dermal Load Point Estimates 
(in mg/kg-yr) for Dermal Exposure 

3rd 

Trimestera 
Children 
0<2 yrs 

Children 
2<9 yrs 

Children 
2<16 yrs 

Adultsb Offsite 
Workerc 

Warm climate 
Mean 
95 th percentile 

1.2 x 103 

2.6 x 103 
3.6 x 103 

4.3 x 103 
7.5 x 103 

9.1 x 103 
6.4 x 103 

8.5 x 103 
1.2 x 103 

2.6 x 103 
2.6 x 103 

5.0 x 103 

Mixed climate 
Mean 
95 th percentile 

1.1 x 103 

2.4 x 103 
2.2 x 103 

2.9 x 103 
6.6 x 103 

8.7 x 103 
5.7 x 103 

8.1 x 103 
1.1 x 103 

2.4 x 103 
2.6 x 103 

5.0 x 103 

Cold climate 
Mean 
95 th percentile 

0.7 x 103 

2.1 x 103 
1.2 x 103 

1.9 x 103 
3.1 x 103 

5.2 x 103 
2.8 x 103 

5.1 x 103 
0.7 x 103 

2.1 x 103 
2.6 x 103 

5.0 x 103 

a 
The ADL for the 3rd trimester of the fetus is based on the ADL of the mother; when normalized to body 

weight, we assume that exposure to the mother and the fetus will be the same 
b 

Residential adult ADLs are for both 16<30 and 16-70 year age groups 
c 

Assumes exposure only to face, hands and forearms regardless of climate region 
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Tables 5.12a - d Annual Dermal Load Distributions by Age Group 
and Climate for Stochastic Analysis 

Table 5.12a Annual Dermal Load (mg/kg-yr) Distributions for the 

0<2 Year Age Group
 

Climate Type Warm 
climate 

Mixed 
climate 

Cold 
climate 

Distribution Student’s t Logistic Triangular 

Minimum 0.2 x 103

Likeliest 0.7 x 103

Maximum 2.6 x 103

Scale 0.41 0.28 

Deg. freedom 3 

Midpoint 3.6 x 103

Mean 3.6 x 103 2.2 x 103 1.2 x 103

50th percentile 3.6 x 103 2.2 x 103 0.9 x 103

90 th percentile 4.1 x 103 2.8 x 103 1.9 x 103

95 th percentile 4.3 x 103 2.9 x 103 1.9 x 103

99 th percentile 4.7 x 103 3.1 x 103 2.1 x 103

Table 5.12b Annual Dermal Load (mg/kg-yr) Distributions for the 

2<9 Year Age Group
 

Climate Type Warm 
climate 

Mixed 
climate 

Cold 
climate 

Distribution Min extreme Min extreme Triangular 

Minimum 0.4 x 103

Likeliest 8.0 x 103 7.3 x 103 1.9 x 103

Maximum 6.9 x 103

Scale 0.1 1.3 

Mean 7.5 x 103 6.6 x 103 3.1 x 103

50 th percentile 7.7 x 103 6.5 x 103 2.3 x 103

90 th percentile 8.7 x 103 8.4 x 103 5.1 x 103

95 th percentile 9.1 x 103 8.7 x 103 5.2 x 103

99 th percentile 9.7 x 103 9.4 x 103 5.7 x 103
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Table 5.12c Annual Dermal Load (mg/kg-yr) Distributions for the 
2<16 Year Age Group 

Climate Type Warm 
climate 

Mixed 
climate 

Cold 
climate 

Distribution Min extreme Logistic Triangular 

Minimum 0.3 x 103 

Likeliest 7.2 x 103 1.6 x 103 

Maximum 6.9 x 103 

Scale 1.29 0.91 

Mean 6.4 x 103 5.7 x 103 2.8 x 103 

50 th percentile 6.6 x 103 5.7 x 103 2.2 x 103 

90 th percentile 8.1 x 103 7.7 x 103 4.8 x 103 

95 th percentile 8.5 x 103 8.1 x 103 5.1 x 103 

99 th percentile 9.3 x 103 8.9 x 103 5.6 x 103 

Table 5.12d Annual Dermal Load (mg/kg-yr) Distributions for
 
Residential Adults (Age 16-30 and 16-70 Years) a and
 

Offsite Workers
 

Receptor Residential Adult Offsite Worker 

Climate Type Warm Mixed Cold All Climatesb 

Distribution Beta Beta Gamma Lognormal 

Minimum 0.2 x 103 0.02 x 103 

Maximum 3.3 x 103 0.3 x 103 

Scale 0.07 

Mean 1.2 x 103 1.1 x 103 0.7 x 103 2.6 x 103 

50 th percentile 1.2 x 103 1.0 x 103 0.5 x 103 2.3 x 103 

90 th percentile 2.4 x 103 2.1 x 103 1.6 x 103 4.5 x 103 

95 th percentile 2.6 x 103 2.4 x 103 2.1 x 103 5.0 x 103 

99 th percentile 2.9 x 103 2.6 x 103 2.3 x 103 6.4 x 103 

a 
The ADL distribution for the 3rd trimester is based on the ADL distribution of the mother; we assume the 

same ADL distribution for residential adult (the mother) and the fetus 
b Face, hands and forearms are exposed only, regardless of climate 

5-39
 



       

 

 

         
          

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

   

     

  

         

   
 

    
    

   
   

     
 

   

   

   
  

    
    

  

Air Toxics Hot Spots Program Guidance Manual February 2015 

Table 5.13 Dermal Absorption Fraction Factors (ABS) as Percent 
from Soil for Semi-Volatile and Solid Chemicals under the OEHHA 

“Hot Spots” Program 

Chemical ABS 

Inorganic chemicals 

Arsenic 6 

Beryllium 3 

Cadmium 0.2 

Chromium (VI) 2 

Fluorides (soluble compounds) 3 

Lead 3 

Mercury 4 

Nickel 2 

Selenium 3 

Organic chemicals 

Creosotes 13 

Diethylhexylphthalate 9 

Hexachlorobenzene 4 

Hexachlorocyclohexanes 3 

4,4’methylene dianiline 10 

Pentachlorophenol 
a 

Polychlorinated biphenyls 14 

Polychlorinated dibenzo-p-dioxins and dibenzofurans 3 

Polycyclic aromatic hydrocarbons 13 
a 

To be determined in future amendments to the Hot Spots Program 

Skin permeability is related to the solubility or strength of binding of the chemical in the 
delivery matrix (soil or other particles) versus the receptor matrix, the skin’s stratum 
corneum. Fractional dermal absorption point estimate values were derived by OEHHA 
from available literature sources for the semi-volatile and nonvolatile chemicals in the 
“Hot Spots” program. The rationale for the chemical-specific dermal absorption fraction 
values, and the use of default values in cases where sufficient data are lacking, can be 
found in Appendix F of the Technical Support Document for Exposure and Stochastic 
Analysis (OEHHA, 2012). 

5.4.2.2 Chronic Noncancer Dermal Dose 

Dermal exposure, and thus annual dermal load (ADL), varies by age group. Therefore, 
a time-weighted average ADL for age 0-70 years (0-2, 2-16, and 16-70 years) is 
estimated for chronic residential exposure using ADL values in Table 5.12. This 
exposure pathway is also assessed for offsite workers using the offsite worker ADL 
values in Table 5.12d.  Children at a MEIW daycare, if present, may also be assessed 
for exposure if the District deems it advisable. The contribution to the dermal dose is 
determined for each age group in EQ 5.4.2.2: 

5-40
 



       

 

 

         
 

      
      

     
      
      
      

 
   

      
   

      

  

      
 

      
       

    

  
 

   
    

   

      
 

   
 

   

   
    

    
  

    
  

   
  

  
  

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

A.	 Equation 5.4.2.2: Dosedermal = ADL × Cs × ABS × 10-9 × ED/AT × (1/350)

1.	 Dosedermal = Exposure dose through dermal absorption (mg/kg/d) 
2.	 ADL = Annual dermal load (mg/kg-yr), age-specific 

3.	 Cs = Average soil concentration (g/kg) 
4.	 ABS = Fraction absorbed across skin (unitless)
 

10-9
 5. =	 Conversion factor for chemical & soil (µg to mg, mg to kg) 
6.	 1/350 = Conversion factor for ADL from yrs to days (Note: this 

conversion is needed to remove EF, expressed as 
350 days/365 days, from the ADLs in Table 5.12a-d) 

7.	 ED = Exposure duration for specified age groups: 2 yrs for 0<2, 
14 yrs for 2<16, 54 yrs for 16-70 for residential exposure, 

8.	 AT = Averaging time for residential exposure – 70 yrs 

a:	 Recommended default values for EQ 5.4.2.2: 

1.	 ADL = See Table 5.11 for point estimates by age group, climate 
region and receptor type (resident or worker) 

2.	 Cs = Calculated above in EQ 5.3.2 A 
3.	 ABS = See Table 5.13 

b: Recommended off-site worker default modifications to EQ 5.4.2.2: 

1.	 Chronic dermal dose to the off-site worker assumes only adult exposure
and is incorporated into the off-site worker ADL in Table 5.12d.

2.	 A time-weighted average estimate of dose is not necessary and the ED
and AT variates are left out of EQ 5.4.2.2 for dermal dose to the worker.

c:	 Recommended nursing mother default modifications to EQ 5.4.2.2: 

1.	 For dermal dose to mother’s milk, use the ADL for age 16-30 years in
Table 5.12d.

2.	 The ED and AT variates in EQ 5.4.2.2 are left out for dermal dose in the
mother’s milk pathway. 

d:	 Assumptions for EQ 5.4.2.2: 

1.	 For cancer risk assessment, Exposure Frequency (EF) for vacation time
away from exposure is incorporated into the ADLs shown in Tables 5.11
and 5.12 using the basic assumption that cancer risk is associated with
cumulative dose of carcinogen. The dose used to estimate cancer risk
can be adjusted for EF, and for time spent within the MEIR or MEIW
location.  Chronic RELs are not necessarily related to cumulative dose.
Thus, adjusting the estimated dose for EF at the MEIR or MEIW is not
appropriate, and the unadjusted daily rate is used in EQ 5.4.2.2.

2.	 For worker exposure, the annual average concentration should not be
adjusted to account for worker and facility emission schedules, as done for

5-41
 



       

 

 

   

  
  

  
 

   

    

  

        

    

      
  

 

   

 
   
  

  

 

   

   

   

    

       

   

 

Air Toxics Hot Spots Program Guidance Manual February 2015 

inhalation cancer risk assessment. The pollutant will be deposited and 
accumulate in the soil in the absence or presence of the worker; therefore, 
the total deposition and soil concentration will be dependent on the annual 
average air concentration. 

For residential chronic exposure, the dermal dose contribution for each age group is 
summed together to obtain the time-weighted average daily dermal dose for chronic 
hazard assessment: 

(ADL age 0<2 × Cs × ABS × 10-9 × 2 / 70 × (1/350)) + 

(ADL age 2<16 × Cs × ABS × 10-9 × 14 / 70 × (1/350)) + 

(ADL age 16-70 × Cs × ABS × 10-9 × 54 / 70 × (1/350)) = Chronic Dosedermal 

5.4.3 Estimation of Exposure through Ingestion 

Exposure through ingestion is a function of the concentration of the substance in the 
ingested soil, water, and food, the gastrointestinal absorption of the substance, and the 
amount ingested. 

5.4.3.1 Exposure through Ingestion of Soil 

There are no distributions for soil ingestion currently recommended. Tier III stochastic 
risk assessments should include a high-end point estimate of soil ingestion, soil loading, 
exposure frequency and soil area. 

5.4.3.1.1 Soil Ingestion Dose for Cancer Risk 

The exposure dose through residential soil ingestion varies by age and is calculated for 

each age group ((e.g., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 yrs, 16<30 and 16-70 yrs). 

These age-specific groupings are needed in order to properly use the age sensitivity 

factors for cancer risk assessment (see Chapter 8). This pathway is also assessed for 

exposure to off-site workers.  Children at a MEIW daycare, if present, may also be 

assessed for exposure if the District deems it advisable. The dose from inadvertent soil 

ingestion can be estimated by the point estimate approach using the following general 

equation: 
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A. 	 Equation 5.4.3.1.1: DOSEsoil = Csoil x GRAF x SIR x 10-9 x EF 

1.	 DOSEsoil = Dose from soil ingestion (mg/kg BW-day) 

10-9 2. =	 Conversion factor (g to mg, mg to kg) 

3.	 Csoil = Concentration of contaminant in soil (g/kg) 
4.	 GRAF = Gastrointestinal relative absorption fraction, chemical-

specific (unitless) 
5.	 SIR = Soil ingestion rate (mg/kg BW-day) 
6.	 EF = Exposure frequency (unitless), (days/365 days) 

a:	 Recommended default values for EQ 5.4.3.1.1: 

1.	 Csoil = Calculated above in EQ 5.3.2 A 
2.	 GRAF = See Table 5.2 
3.	 SIR = See Table 5.14 
4.	 EF = 350 d/year resident, 250 d/year worker 

In this approach, it is assumed that the soil ingested contains a representative 

concentration of the contaminant(s) and the concentration is constant over the exposure 

period. 

The term GRAF, or gastrointestinal relative absorption factor, is defined as the fraction 

of contaminant absorbed by the GI tract relative to the fraction of contaminant absorbed 

from the matrix (feed, water, other) used in the study(ies) that is the basis of either the 

cancer potency factor (CPF) or the Reference Exposure Level (REL).  If no data are 

available to distinguish absorption in the toxicity study from absorption from the 

environmental matrix in question (i.e., soil), then GRAF = 1. The GRAF allows for 

adjustment for absorption from a soil matrix if it is known to be different from absorption 

across the GI tract in the study used to calculate the CPF or REL.  In most instances, 

the GRAF will be 1. 
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Table 5.14 Recommended Soil Ingestion Rate (SIR) Estimates for
 
Adults and Children (mg/kg-day)*
 

Age Groups (years) 
Mean 

(mg/kg-day) 
95th % 

(mg/kg-day) 

3rd Trimestera 0.7 3 

0<2 20 40 

2<9 5 20 

2<16 3 10 

16<30 0.7 3 

16 to 70 0.6 3 

PICA adult NR -
a 

Assumed to be the mother’s soil ingestion rate (adult age 16 <30) 
* Soil includes outdoor settled dust 


NR = No recommendation
 

5.4.3.1.2 Chronic Noncancer Dose for Soil Ingestion 

The soil ingestion rate varies by age.  A time-weighted average approach is used to 
combine soil intake rates of the age groupings (i.e., 0<2 yrs, 2<16 yrs, and 16-70 yrs) to 
determine the residential soil ingestion dose for chronic noncancer hazard assessment. 
This pathway is also assessed for exposure to offsite workers using the adult intake 
values for age 16-70 years in Table 5.14.  Children at a MEIW daycare, if present, may 
also be assessed for exposure if the District deems it advisable. The contribution to the 
soil ingestion dose by each age group is determined in EQ 5.4.3.1.2: 

A.	 Equation 5.4.3.1.2: DOSEsoil = Csoil x GRAF x SIR x 10-9 x ED/AT

1.	 DOSEsoil = Dose from soil ingestion (mg/kg BW-day)

10-9 2. =	 Conversion factor (g to mg, mg to kg) 

3.	 Csoil = Concentration of contaminant in soil (g/kg) 
4.	 GRAF = Gastrointestinal relative absorption fraction, unitless; 

chemical-specific 
5.	 SIR = Soil ingestion rate (mg/kg BW-day) 
6.	 ED = Exposure duration for a specified age group: 2 yrs for 0<2, 

14 yrs for 2<16, 54 yrs for 16-70 
7.	 AT = Averaging time for lifetime exposure – 70 yrs 

a:	 Recommended default values for EQ 5.4.3.1.2: 

1.	 Csoil = Calculated above in EQ 5.3.2 A 
2.	 GRAF = See Table 5.2
3.	 SIR = See Table 5.14; use 16-70 age group SIR for workers 
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b: Recommended off-site worker default modifications to EQ 5.4.3.1.2: 

1.	 A time-weighted average estimate of dose is not necessary and the ED 
and AT variates are left out of EQ 5.4.3.1.2 for oral soil dose to the worker. 

c:	 Recommended nursing mother default modifications to EQ 5.4.3.1.2: 

1.	 For mother’s ingested soil dose to milk, use the SIR for age 16-30 years in 
Table 5.14. 

2.	 The ED and AT variates in EQ 5.4.3.1.2 are left out for soil ingestion dose 
in the mother’s milk pathway. 

d:	 Assumptions for EQ 5.4.3.1.2: 

1.	 For worker exposure, the annual average concentration should not be 
adjusted to account for overlap of worker and facility emission schedules. 
The pollutant will be deposited and accumulate in the soil in the absence 
or presence of the worker; therefore, the total deposition and soil 
concentration will be dependent on the annual average air concentration. 

For residential exposure, the soil ingestion dose contribution for each age group is 
summed together to obtain the time-weighted average daily soil intake dose for chronic 
hazard assessment: 

(SIR for age 0<2 yrs × Csoil × GRAF × 10-9 × 2 / 70) + 

(SIR for age 2<16 yrs × Csoil × GRAF × 10-9 × 14 / 70) + 

(SIR for age 16-70 yrs × Csoil × GRAF × 10-9 × 54 / 70) = Chronic Dosesoil 

5.4.3.2 Exposure through Ingestion of Food 

The exposure through food ingestion can be through ingestion of home-grown plant 
products (categorized as leafy, protected, exposed and root produce), home-raised 
animals (categorized as meat, cow’s milk and eggs), angler-caught fish and mother's 
milk. When a specific food pathway is a dominant pathway (e.g., homegrown produce), 
and multiple pathways such as home raised meat, milk, and eggs categories all need to 
be assessed, the 95th percentile default consumption rate for the driving exposure 
pathway is used, while the mean consumption values for the remaining exposure 
pathways (i.e., food categories) are used. See Section 8.2.6 for a complete discussion 
of the methodology on how to implement the derived methodology. 

5.4.3.2.1 Dose for Cancer Risk from Home-Grown Produce 

Exposure through ingesting home-grown produce (DOSEp) is a function of the type of 
crop (i.e., exposed, leafy, protected, root), gastrointestinal relative absorption factor, 
bioavailability and the fraction of plant ingested that is homegrown.  The calculation is 
done for each type of crop, then summed to get total dose for this pathway.  The 
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exposure dose through ingestion of home-grown produce varies by age and is 
calculated for each age group (e.g., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 yrs, 16<30 
and 16-70 yrs).  These age-specific groupings are needed in order to properly use the 
age sensitivity factors for cancer risk assessment (see Chapter 8). 

A.	 Equation 5.4.3.2.1: DOSEp = Cv × IP × GRAF × L × EF × 10-6 

1.	 DOSEp = Exposure dose through ingestion of home-grown produce 
(mg/kg/d) 

2.	 Cv = Concentration in specific type of crop, i.e., exposed, leafy, 

protected, root (g/kg) 
3. IP =	 Consumption of specific type of crop (g/kg BW*day) 
4. GRAF =	 Gastrointestinal relative absorption factor (unitless) 
5.	 L = Fraction of plant type consumed that is home-grown or locally 

grown (unitless) 
6.	 EF = Exposure frequency (unitless, days/365 days) 

10-6 7. =	 Conversion factors (g/kg to mg/g) 

a: Recommended default values for Equation 5.4.3.2.1: 

1. Cv =	 Calculated above in EQ 5.3.4.1 A 
2. IP =	 See Table 5.15 (point estimates) and 5.16a-e (distributions) 
3. GRAF =	 See Table 5.2 
4. L =	 Site-specific survey is recommended. Otherwise, see Table 

5.17 for Tier I default values 
5. EF =	 0.96 (350 d/365 d in a yr) 

Once the dose for each type of crop that applies is calculated (See Section 5.3.4.1 for 
definition of crops types), the doses are summed to get the total dose for the home
grown produce pathway: 

Total DOSEp = DOSEp (leafy) + DOSEp (root) + DOSEp (exposed) + DOSEp (protected) 

The total home-grown produce dose will need to be calculated for each age group that 
applies. 

5.4.3.2.2 Dose for cancer risk from home-raised meat, eggs, and cow’s milk 

Exposure through ingesting home-raised or farm animal products (DOSEfa) is a function 
of the type of food (meat, eggs and cow’s milk), gastrointestinal relative absorption 
factor, bioavailability and the fraction of food ingested that is home-raised.  The only 
meat sources considered here are beef, pork and poultry.  Unlike the home-grown 
produce pathway, the dose is calculated and presented separately for each type of 
home-raised food. The age-specific groupings to determine dose (3rd trimester, 0<2 
yrs, 2<9 yrs, 2<16 yrs, 16<30 yrs or 16-70 yrs) is needed in order to properly use the 
age sensitivity factors for cancer risk assessment (see Chapter 8). 
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A.	 Equation 5.4.3.2.2: DOSEfa = Cfa × Ifa × GRAF × L × EF× 10-6

1.	 DOSEfa = Exposure dose through ingestion of home-raised animal
product (mg/kg/d) 

2.	 Cfa = Concentration in animal product, e.g., beef, pork, poultry, dairy, 

eggs (g/kg) 
3. Ifa =	 Consumption of animal product (g/kg BW-day) 
4. GRAF =	 Gastrointestinal relative absorption factor (unitless)
5.	 L = Fraction of animal product consumed that is home-raised or 

locally produced (unitless) 
6.	 EF = Exposure frequency (unitless, days/365 days) 

10-6 7. =	 Conversion factors (g/kg to mg/g) 

a: Recommended default values for EQ 5.4.3.2.2: 

1. Cfa =	 Calculated above in EQ 5.3.4.2 A 
2.	 Ifa = See Table 5.15 (point estimates) and Table 5.16a-e 

(distributions) 
3. GRAF =	 See Table 5.2
4. L =	 Site-specific survey is recommended. Otherwise, see Table 

5.17 for Tier I default values 
5. EF =	 0.96 (350 days / 365 days in a year) 

5.4.3.2.3 Chronic Noncancer Dose for Ingestion of Food 

For oral noncancer hazard assessment, a time-weighted average approach is used to 
combine food ingestion rates for the age groups (i.e., 0<2, 2<16 and 16-70 yrs) to 
estimate the chronic dose for residential exposure. The equation used to estimate dose 
through home-grown produce and home-raised meat/eggs/cow’s milk is similar and is 
shown below in one equation.  Similar to the cancer risk dose calculation, home-grown 
produce is presented as a total dose for all types of crops (See Section 5.4.3.2.1) and 
home-raised animal product dose is presented separately for each type of animal 
product that applies (See Section 5.4.3.2.2). 

The contribution to the food intake dose is determined for each age group in 
EQ 5.4.3.2.3: 
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A. Equation 5.4.3.2.3: DOSEfood = Cfood × Ifood × GRAF × L × 10-6 × ED/AT 

1.	 DOSEfood = Exposure dose through ingestion of home-grown produce or 
home-raised animal product (mg/kg/d) 

2.	 Cfood = Concentration (g/kg) in produce (e.g., exposed, leafy, 
protected, root) or animal product (e.g., beef, pork, poultry, 
dairy, eggs) 

3. Ifood =	 Consumption of produce or animal product (g/kg BW-day) 
4. GRAF =	 Gastrointestinal relative absorption factor (unitless) 
5. L =	 Fraction of produce or animal product consumed that is 

home-grown (unitless)
 
10-6
 6. =	 Conversion factors (g/kg to mg/g) 

7.	 ED = Exposure duration for a specified age group (2 yrs for 0<2, 
14 yrs for 2<16, 54 yrs for 16-70 

8. AT =	 Averaging time for lifetime exposure: 70 yrs 

a: Recommended default values for EQ 5.4.3.2.3: 

1.	 Cfood = Calculated above in EQ 5.3.4.1 A (for home-grown produce) 
or EQ 5.3.4.2 A (for home-raised animal products) 

2. Ifood =	 Age-specific, see Table 5.15 for point estimates 
3. GRAF =	 See Table 5.2 
4. L =	 Site-specific survey is recommended.  Otherwise, see Table 

5.17 for Tier I default values  

b: Recommended nursing mother default modifications to EQ 5.4.3.2.3: 

1.	 For the mother’s dose to milk through ingested food, use the food intake 
rates for age 16-30 years in Table 5.15 and 5.16d. 

2.	 The ED and AT variates in EQ 5.4.3.2.3 are left out for ingested food dose 
in the mother’s milk pathway. 

Following calculation of the intake dose contributions for each age group, the intake 
rates for home-grown produce and the intake rates for home-raised animal products are 
summed separately to obtain the residential time-weighted average intake dose for 
chronic residential exposure to home-grown produce and to home-raised animal 
products: 

(Ifood for age 0<2 yrs × Cfood × GRAF × L × 10-6 × 2 / 70) + 

(Ifood for age 2<16 yrs × Cfood × GRAF × L × 10-6 × 14 / 70) + 

(Ifood for age 16-70 yrs × Cfood × GRAF × L × 10-6 × 54 / 70)  = Chronic Dosefood 
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Table 5.15 Recommended Average and High End Point Estimate
 
Values for Home Produced Food Consumption (g/kg-day)
 

Food 
Category 

Third Trimester Ages 0<2 Ages 2<9 

Produce Avg. High End Avg. High End Avg. High End 

Exposed 1.9 5.9 11.7 30.2 7.4 21.7 

Leafy 0.9 3.2 3.8 10.8 2.5 7.9 

Protected 1.7 5.8 5.9 17.5 4.7 13.3 

Root 1.7 4.6 5.7 15.3 3.9 10.8 

Meat 

Beef 2.0 4.8 3.9 11.3 3.5 8.6 

Poultry 0.9 2.9 2.9 10.5 2.2 7.8 

Pork 1.8 4.7 4.5 11.4 3.7 9.0 

Milk 5.4 15.9 50.9 116 23.3 61.4 

Eggs 1.6 4.2 6.1 15.0 3.9 9.4 

Ages 2>16 Ages 16<30 Ages 16-70 

Produce Avg. High End Avg. High End Avg. High End 

Exposed 1.9 5.9 1.9 5.9 1.8 5.6 

Leafy 0.9 3.2 0.9 3.2 1.1 3.4 

Protected 1.7 5.8 1.7 5.8 1.6 5.2 

Root 1.7 4.6 1.7 4.6 1.5 4.2 

Meat 

Beef 2.0 4.8 2.0 4.8 1.7 4.4 

Poultry 0.9 2.9 0.9 2.9 0.9 2.8 

Pork 1.8 4.7 1.8 4.7 1.5 3.8 

Milk 5.4 15.9 5.4 15.9 4.3 13.2 

Eggs 1.6 4.2 1.6 4.2 1.3 3.4 

a Food consumption values for 3rd trimester calculated by assuming that the fetus receives the 
same amount of contaminated food on a per kg BW basis as the mother (adult age 16 to less 
than 30). 
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Table 5.16a - e Parametric Models of Per Capita Food Consumption 
by Age Group for Stochastic Analysis 

Table 5.16a Per Capita Food Consumption (g/kg-day) for Ages 0<2
 

Food 
Category 

Distrib. 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 
Like
liest 

Produce 

Exposed Gamma 60 0.01 6.56 0.830 

Leafy Gamma 167 0.01 3.30 1.161 

Protected LogN 67 6.03 7.31 

Root Gamma 83 0.06 4.44 1.28 

Meat 

Beef LogN 16 1.97 1.73 

Poultry LogN 58 4.5 4.08 

Pork LogN 230 3.00 4.46 

Dairy Max 
Ext. 

169 27.82 33.79 

Eggs LogN 172 6.11 4.21 

Table 5.16b Per Capita Food Consumption (g/kg-day) for Ages 2<9
 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape Rate 

Produce 

Exposed Exponential 206 0.14 

Leafy LogN 127 2.64 3.89 

Protected Weibull 68 0.02 4.76 1.063 

Root LogN 60 3.95 3.85 

Meat 

Beef LogN 35 3.55 2.79 

Poultry LogN 17 3.71 2.67 

Pork LogN 66 2.25 2.84 

Milk LogN 12 23.4 20.78 

Eggs LogN 38 3.93 3.00 
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Table 5.16c Per Capita Food Consumption (g/kg-day) for Ages 2<16
 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 

Produce 

Exposed Gamma 60 0.01 6.54 0.8325 

Leafy LogN 68 1.83 2.91 

Protected Gamma 47 0.00 3.69 0.9729 

Root LogN 51 3.10 3.44 

Meat 

Beef LogN 10 2.96 2.49 

Poultry LogN 27 2.98 2.52 

Pork LogN 48 1.84 2.79 

Milk LogN 35 16.8 19.2 

Eggs LogN 71 3.16 2.95 

Table 5.16d Per Capita Food Consumption (g/kg-day) for Ages 16-30a 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 

Produce 

Exposed Gamma 70 0.01 2.05 0.9220 

Leafy Weibull 191 0.00 0.88 0.8732 

Protected LogN 93 1.81 3.31 

Root LogN 43 1.69 1.69 

Meat 

Beef LogN 26 1.98 1.54 

Poultry LogN 26 1.80 1.42 

Pork LogN 242 1.01 1.74 

Milk Gamma 22 0.02 5.66 0.9421 

Eggs LogN 29 1.55 1.36 
a These distributions are also recommended for the third trimester. Food consumption values for 

3rd trimester are calculated by assuming that the fetus receives the same amount of 
contaminated food on a per kg BW basis as the mother (adult age 16<30). 
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Table 5.16e Per Capita Food Consumption (g/kg-day) for Ages 16-70
 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 

Produce 

Exposed Gamma 148 0.01 2.07 0.8628 

Leafy Gamma 83 0.00 1.15 0.9713 

Protected Gamma 78 0.01 1.90 0.8325 

Root Gamma 14 0.00 1.28 1.166 

Meat 

Beef LogN 20 1.75 1.40 

Poultry LogN 18 1.53 1.18 

Pork LogN 190 0.97 1.59 

Milk Gamma 20 0.00 4.50 0.9627 

Eggs LogN 30 1.3 1.01 

Table 5.17 Default Values for L in EQs 5.4.3.2.1., 5.4.3.2.2 and 
5.4.3.2.3: Fraction of Food Intake that is Home-Produced 

Food Type Households that Gardena Households that Farma

Avg. Total Veg & Fruits 0.137 0.235 

Households that 
Garden/Huntb

Households that Farmb

Beef 0.485 0.478 

Pork 0.242 0.239 

Poultry 0.156 0.151 

Eggs 0.146 0.214 

Total Dairy (Cow’s milk) 0.207 0.254 
a 

As a default for home-produced leafy, exposed, protected and root produce, OEHHA recommends 
0.137 as the fraction of produce that is home-grown.  The households that grow their own vegetables and 
fruits are the population of concern.  In rural situations where the receptor is engaged in farming, OEHHA 
recommends 0.235 as the default value for fraction of leafy, exposed, protected and root produce that is 
home-grown. 
b 

OEHHA recommends the fraction home-raised under “Households that raise animals/hunt” (for beef, 

pork, poultry (chicken), eggs and dairy (cow’s milk), with the exception of rural household receptors 
engaged in farming.  OEHHA recommends that the fractions listed under “Households that farm” be used 
for the rural household receptors. 

5.4.3.3 Exposure through Ingestion of Water 

Intake of drinking water varies by age on a ml per kg body weight per day basis 
resulting in differences in exposure dose by age.  The age-specific groupings to 
determine dose are needed in order to properly use the age sensitivity factors for 
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cancer risk assessment (see Chapter 8) and to calculate a time-weighted average dose 
for chronic noncancer assessment. 

5.4.3.3.1 Dose for Cancer Risk through Ingestion of Water 

DOSEwater is calculated for each age group (i.e., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 
yrs, 16<30 yrs and 16-70 yrs), then incorporated into EQ 8.2.5 in Chapter 8 to 
determine cancer risk through exposure in drinking water.  

A. Equation 5.4.3.3.1: DOSEwater = Cw × WIR × ABSwa × Fdw × EF × 10-6

1.	 DOSEwater = Exposure dose through ingestion of water (mg/kg BW/d)

2.	 Cw = Water concentration (g/L) 
3.	 WIR = Water ingestion rate (ml/kg BW-day) 
4.	 ABSwa = Gastrointestinal relative absorption factor (unitless)
5.	 Fdw = Fraction of drinking water from contaminated source 
6.	 EF = Exposure frequency (unitless, days/365 days) 

10-6 7. =	 Conversion factors (mg/g)(L/ml) 

a:	 Recommended default values for EQ 5.4.3.3.1: 

1.	 Cw = Calculated above 5.3.3 A 
2.	 WIR = See 5.18 (point estimates) and Table 5.19 (distributions) 
3.	 ABSwa = Default set to 1
4.	 Fdw = Default set to 1, although a site-specific survey is 

recommended for this variate 
5.	 EF = 0.96 (350 days/365 days in a year) 

5.4.3.3.2 Chronic Noncancer Dose through Ingestion of Water 

Because water intake varies by age group, a time-weighted average intake approach is 
used to determine the daily water ingestion dose for chronic residential exposure. The 
contribution to the water ingestion dose is determined for each age group (i.e., 0<2, 
2<16 and 16-70 yrs) in EQ 5.4.3.3.2. 
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A.	 Equation 5.4.3.3.2: 

DOSEwater =	 Cw × WIR × ABSwa × Fdw × 10-6 × ED/AT

1.	 DOSEwater = Exposure dose through ingestion of water (mg/kg BW/d)

2. Cw =	 Water concentration (g/L) 
3. WIR =	 Water ingestion rate (ml/kg BW-day) 
4. ABSwa =	 Gastrointestinal absorption factor
5. Fdw =	 Fraction of drinking water from contaminated source (site-

specific)
 
10-6
 6. =	 Conversion factors (mg/g)(L/ml) 

7.	 ED = Exposure duration for a specified age group: 2 yrs for 0<2, 14 
yrs for 2<16, 54 yrs for 16-70 

8. AT =	 Averaging time for residential exposure: 70 yrs 

a:	 Recommended default values for EQ 5.4.3.3.2: 

1. Cw =	 Calculated above in 5.3.3 A 
2. WIR =	 See 5.18 (point estimates) 
3. ABSwa =	 Default set to 1
4.	 Fdw = Default set to 1, although a site-specific survey is 

recommended for this variate 

b: Recommended nursing mother default modifications to EQ 5.4.3.3.2: 

1.	 For the dose to mother’s milk through water ingestion, use the WIR for
age 16-30 years in Table 5.18.

2.	 The ED and AT variates in EQ 5.4.3.3.2 are left out for ingested water
dose in the mother’s milk pathway. 

The water intake dose contribution for each age group is summed together to obtain the 
time-weighted average daily residential water ingestion dose: 

(WIR for age 0<2 yrs × Cw × ABSwa × Fdw × 10-6 × 2 / 70) +

(WIR for age 2<16 yrs × Cw × ABSwa × Fdw × 10-6 × 14 / 70) +

(WIR for age 16-70 yrs × Cw × ABSwa × Fdw × 10-6 × 54 / 70) = Chronic Dosewater

5-54
 



       

 

 

     
     

 

 
 

    

      

     

     

     

     

     

 
 

    

      

     

     

     

     

     

         
     

 

    

  
 

 

 
 

 

 
 

 

  
 

  
 

  

   
 

 
 

 
 

 
 

   
 

 
 

 

    
 
 
 

  

Air Toxics Hot Spots Program Guidance Manual February 2015 

Table 5.18 Recommended Point Estimate
 
Tap Water Intake Rates (ml/kg-day)
 

Point Estimates 

Using Mean 
Values 

For the Age 
Period 

9-year 
scenario 

30-year 
scenario 

70-year 
scenario 

3rd trimester 18 18 18 

0<2 years 113 113 113 

2<9 years 26 - -

2<16 years - 24 24 

16-30 years - 18 -

16-70 years - - 18 

Using 95th -
percentile values 

For the Age 
Period 

9-year 
scenario 

30-year 
scenario 

70-year 
scenario 

3rd trimester 47 47 47 

0<2 years 196 196 196 

2<9 years 66 - -

2<16 years - 61 61 

16-30 years - 47 -

16-70 years - - 45 

Table 5.19 Recommended Distributions of Tap Water Intake Rates 
(ml/kg-day) for Stochastic Risk Assessment 

9-year scenario 30-year scenario 70-year scenario 

0<2 years Max Extreme 
Likeliest = 93 

Scale = 35 

Max Extreme 
Likeliest = 93 

Scale = 35 

Max Extreme 
Likeliest = 93 

Scale = 35 

2<9 years Weibull 
Location = 0.02 

Scale = 29 
Shape = 1.3 

2<16 years Gamma 
Location = 0.19 

Scale = 15.0 
Shape = 1.6 

Gamma 
Location = 0.19 

Scale = 15.0 
Shape = 1.6 

16-30 years Gamma 
location=0.49 

scale=13.6 
shape=1.26 

16-70 years Beta 
min=0.17 
max=178 
alpha=1.5 
beta= 12.9 
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5.4.3.4 Exposure through Ingestion of Angler-caught Fish 

Exposure through ingestion of angler-caught fish (DOSEfish) is a function of the fraction 
of fish ingested that is caught in the exposed water body, which differs for each age 
grouping, and the gastrointestinal absorption factor.  Ingestion of angler-caught fish on a 
mg/kg body weight per day basis varies by age resulting in differences in exposure dose 
by age.  The age-specific groupings to determine dose is needed primarily to properly 
use the age sensitivity factors for cancer risk assessment (see Chapter 8) and to 
calculate a time-weighted average dose for chronic noncancer assessment. 

5.4.3.4.1 Cancer Risk Dose via Ingestion of Angler-Caught Fish 

DOSEfish is calculated for each age group separately (i.e., 3rd trimester, 0<2 yrs, 2<9 
yrs, 2<16 yrs, 16<30 yrs and 16-70 yrs), then incorporated into EQ 8.2.5 in Chapter 8 to 
determine cancer risk through exposure to angler-caught fish. 

A.	 Equation 5.4.3.4.1: DOSEfish = Ct × Ifish × Gf × L × EF × 10-6

1.	 DOSEfish = Dose via ingestion of angler-caught fish (mg/kg BW-day)

2.	 Ct = Concentration in fish muscle tissue (g/kg) 
3.	 Ifish = Angler-caught fish ingestion rate (g/kg BW per day) 
4.	 Gf = Gastrointestinal absorption factor (unitless) 
5.	 L = Fraction of fish caught at exposed site (unitless) 
6.	 EF = Exposure frequency (days/365 days)
 

10-6
 7. =	 Conversion factor (mg/g, kg/g) 

a:	 Recommended default values for Equation 5.4.3.4.1: 

1.	 Ct = Calculated above in Equation 5.3.4.7 
2.	 Ifish = See Table 5.20 (point estimates) and Table 5.21 

(distributions) 
3.	 Gf = Default set to 1 
4.	 L = Default set to 1 for fraction of fish caught locally, although a 

site-specific survey is recommended for this variate 
5.	 EF = 0.96 (350 days/365 days in a yr) 

5.4.3.4.2 Chronic Noncancer Dose via Ingestion of Angler-Caught Fish 

Angler-caught fish consumption varies by age group. A time-weighted average intake 
for residential consumption over 70 years is used to determine dose for average and 
high-end exposure. The contribution to the angler-caught fish consumption dose is 
determined for each age group in EQ 5.4.3.4.2: 
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A.	 Equation 5.4.3.4.2: DOSEfish = Ct × Ifish × Gf × L × 10-6 × ED/AT 

1.	 DOSEfish = Dose via ingestion of angler-caught fish (mg/kg BW-day) 

2.	 Ct = Concentration in fish muscle tissue (g/kg) 
3.	 Ifish = Angler-caught fish ingestion rate (g/kg BW per day) 
4.	 Gf = Gastrointestinal absorption factor (unitless) 
5.	 L = Fraction of fish caught at exposed site (unitless) 

10-6 6. =	 Conversion factor (mg/g, kg/g) 
7.	 ED = Exposure duration for a specified age group: 2 yrs for 0<2, 

14 yrs for 2<16 and 54 yrs for 16-70 
8.	 AT = Averaging time for chronic exposure – 70 yrs 

a:	 Recommended default values for Equation 5.4.3.4.2: 

1.	 Ct = Calculated above in Equation 5.3.4.7 
2.	 Ifish = See Table 5.20 (point estimates) 
3.	 Gf = Default set to 1 
4.	 L = Default set to 1 for fraction of fish caught locally, although a 

site-specific survey is recommended for this variate 

b: Recommended nursing mother default modifications to EQ 5.4.3.4.2: 

1.	 For the dose to mother’s milk through fish consumption, use the Ifish for 
age 16-30 years in Table 5.20. 

2.	 The ED and AT variates in EQ 5.4.3.4.2 are left out for the dose via fish 
consumption in the mother’s milk pathway. 

Following calculation of the angler-caught fish consumption dose contribution for each 
age group, 0<2 yr, 2<16 yr and 16-70 yr fish consumption doses are summed together 
to obtain the residential chronic dose: 

(Ifish for age 0<2 yrs × Ct × Gf × L × 10-6 × 2 / 70) + 

(Ifish for age 2<16 yrs × Ct × Gf × L × 10-6 × 14 / 70) + 

(Ifish for age 16-70 yrs × Ct × Gf × L × 10-6 × 54 / 70)  = Chronic Dosefish 
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Table 5.20 Point Estimate Values for Angler-Caught Fish
 
Consumption (g/kg-day) by Age Group
 

Third 
Trimester 

0 <2 
Years 

2<9 
Years 

2<16 
Years 

16<30 
Years 

16-70 
Years 

Mean 0.38 0.18 0.36 0.36 0.38 0.36 

95th

Percentile 
1.22 0.58 1.16 1.16 1.22 1.16 

Table 5.21 Empirical Distribution for Angler-Caught Fish
 
Consumption (g/kg-day)
 

Mean 
Percentile 

10th 20th 30th 40th 50th 60th 70th 80th 90th 95th

Third trimester, 2<9, 2<16, 16<30 and 16-70-year age groups 

0.36 0.06 0.09 0.12 0.16 0.21 0.27 0.36 0.50 0.79 1.16 

0<2-year age group 

0.18 0.03 0.05 0.06 0.08 0.11 0.14 0.18 0.25 0.40 0.58 

5.4.3.5 Mother's Milk 

Exposure through mother's milk ingestion (Dose-Im) is a function of the average 
concentration of the substance in mother's milk and the amount of mother's milk 
ingested. The minimum pathways that the nursing mother is exposed to include 
inhalation, soil ingestion, and dermal, since the chemicals evaluated by the mother’s 
milk pathway are multipathway chemicals. Other pathways may be appropriate 
depending on site conditions (e.g., the presence of vegetable gardens or home grown 
chickens). The compounds currently considered for the mother’s milk pathway are: 

1. Dioxins and Furans (PCDDS and PCDFs)
2. Polychlorinated biphenyls (PCBs)
3. Polycyclic Aromatic Hydrocarbons (PAHs), including creosotes
4. Lead

These compound classes represent the chemicals of greatest concern for the mother’s 
milk pathway under the Hot Spots program, and for which data are available to estimate 
transfer coefficients.  It is expected that additional transfer coefficients will be developed 
for other multipathway chemicals in the Hot Spots Program as data becomes available 
and is reviewed.  The nursing mother in the mother’s milk pathway is not herself subject 
to the mother’s milk pathway.  The summed average daily dose (mg/kg BW-day) from 
all pathways is calculated for the nursing mother using the equations that follow. 
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5.4.3.5.1 Cancer Risk Dose to Infant via Mother’s Milk 

A.	 Equation 5.4.3.5.1: Dose-Im = Cm × BMIbw × EF × 10-3 

1.	 Dose-Im = Dose to infant through ingestion of mother’s milk 
(mg/kg BW per day) 

2. Cm =	 Concentration of contaminant in mother's milk (mg/kg milk) 
3. BMIbw =	 Daily breast-milk ingestion rate (g/kg BW-day) 
4.	 EF = Frequency of exposure (days / 365 days) 

10-3 5. =	 Conversion factor (kg to g) 

a: Recommended default values for EQ 5.4.3.5.1: 

1. Cm =	 See EQ 5.3.4.8 
2.	 BMIbw = See Table 5.22 for point estimates. For distribution 

(parametric model) for Tier 3 stochastic risk assessments 
see Table 5.23. 

3. EF =	 1 (all 365 days of the first year of birth) 

b:	 Assumptions for EQ 5.4.3.5.1: 

1.	 For the MEIR, mother is exposed from birth up to 25 years of age when 
the infant is born. The exposed infant is then fully breastfed only during 
the first year of life. 

2.	 For cancer risk assessment, exposure of breast-feeding infants to 
contaminants in breast milk applies only to the first year of the 0<2 yr age 
group for calculation of risk to this group, which then can be summed with 
the risk calculated for the other age groups (See Chapter 8). 

5.4.3.5.2 Chronic Noncancer Dose to Infant via Mother’s Milk 

For oral noncancer hazard assessment, exposure of the infant through mother’s milk 
ingestion occurs during the first year of life. After one year of age, the mother’s milk 
pathway is not a factor for noncancer assessment. 
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A.	 Equation 5.4.3.5.2: Dose-Im = Cm × BMIbw × 10-3

1.	 Dose-Im = Dose to infant through ingestion of mother’s milk 
(mg/kg BW/d) 

2. Cm =	 Concentration of contaminant in mother's milk (mg/kg milk) 
3.	 BMIbw = Daily breast-milk ingestion rate (g/kg BW-day) 

10-3 4. =	 Conversion factor (kg to g) 

a: Recommended default values for EQ 5.4.3.5.2: 

1. Cm =	 See EQ 5.3.4.8 
2. BMIbw =	 See Table 5.22 for point estimates 

Table 5.22 Default Point Estimates for Breast Milk Intake (BMIbw) 
for Breastfed Infants 

Infant Group Intake (g/kg-day) 

Fully breastfed over the first year (i.e., fed in accordance 
with AAP recommendations) 

Mean 
95th percentile 

101 
139 

Table 5.23 Recommended Distribution of Breast Milk Intake
 
Rates Among Breastfed Infants for Stochastic Assessment*
 

(Averaged Over an Individual’s First Year of Life)
 

Mean 
(SD) 

Percentile 

5 10 25 50 75 90 95 99 

Intake 
(g/kg-day) 

101 (23) 62 71 85 101 116 130 139 154 

* For stochastic analysis, the mother’s milk data are normally distributed.
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6 - Dose-Response Assessment for 
Noncarcinogenic Endpoints 

6.1 Derivation of Toxicity Criteria for Noncancer Health Effects 

Dose-response assessment describes the quantitative relationship between the amount 
of exposure to a substance (the dose) and the incidence or occurrence of an adverse 
health impact (the response).  Dose-response information for noncancer health effects 
is used to determine Reference Exposure Levels (RELs).  Inhalation RELs are air 
concentrations or doses at or below which adverse noncancer health effects are not 
expected even in sensitive members of the general population under specified exposure 
scenarios. The acute RELs are for infrequent 1 hour exposures that occur no more 
than once every two weeks in a given year, although this time frame of exposure does 
not necessarily apply to chemicals that can bioaccumulate (e.g., dioxins and furans, 
PCBs, and various metals). The chronic RELs are for 24 hour per day exposures for at 
least a significant fraction of a lifetime, defined as about 8 years (≥12 percent of a 70 
year lifespan).  The 8-hour RELs are for repeated 8-hour exposures for a significant 
fraction of a lifetime such as the exposures that offsite workers might typically receive. 
Eight-hour RELs are only available for 10 chemicals at present, but OEHHA will develop 
8-hour RELs as we re-evaluate our existing RELs to ensure they are protective of 
children’s health, and as we develop RELs for new chemicals. There are oral chronic 
RELs for some chemicals in the Hot Spots program that are semivolatile or nonvolatile 
and thus subject to deposition and oral ingestion or dermal exposure. The methodology 
for developing RELs is similar to that used by U.S. EPA in developing the inhalation 
Reference Concentrations (RfCs) and oral Reference Doses (RfDs). 

Review and revision of RELs to take into account new information and sensitive 
subpopulations including infants and children is an ongoing process. All draft RELs for 
individual chemicals revised under the current noncancer methodology will undergo 
public comment and peer review, as mandated by the Hot Spots Act. . 

The first step in determining an acute, 8-hour, or chronic REL is to determine a point of 
departure.  The point of departure is preferably determined by the benchmark 
concentration procedure applied to human or animal studies, but if this method of 
calculation cannot be used with a particular data set, a no observed adverse effect level 
(NOAEL) or lowest observed adverse effect level (LOAEL) may be used as the point of 
departure.  The benchmark concentration method (also referred to as the benchmark 
dose method for oral exposures) is a preferred method to estimate a point of departure 
because it takes all of the available dose-response data into account to statistically 
estimate, typically, a 5 percent response rate. 

Dosimetric or toxicokinetic adjustments are often made to the point of departure to 
adjust for differences in dosimetry or kinetics across species or among humans. Time 
adjustments are generally applied to adjust experimental exposure to the exposure of 
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interest for the REL (e.g., 1 hour for acute, continuous for chronic). A modified Haber’s 
equation is used where needed to adjust studies with different exposure times to the 
one-hour period needed for acute RELs. A simple Haber’s law (C x T) adjustment for 
exposure period duration is used for most 8-hour and chronic RELs. 

The time and dosimetry adjusted point of departure is divided by uncertainty factors that 
reflect the limitations in the current toxicology of the chemical.  For example, an 
interspecies uncertainty factor is applied to account for the differences between humans 
and animals when an animal study is used. An intraspecies uncertainty factor is usually 
included to account for differences in susceptibility among the human population.  In 
addition, where benchmark dose modeling is not suitable and a NOAEL is not available, 
a LOAEL to NOAEL uncertainty factor may be applied when the LOAEL serves as the 
point of departure.  If a chronic study is not available to serve as a basis for a chronic 
REL, then a subchronic uncertainty factor (for chronic and 8-hour RELs only) may also 
be applied.  Finally, if there are data deficiencies, for example, lack of a developmental 
toxicity study for a chemical, then a database deficiency factor may be applied. The 
individual uncertainty factors, which range from 2 to 10 depending on the limitations in 
the data, are multiplied together for a total uncertainty factor. The point of departure is 
then divided by the total UF to obtain the REL. 

The most sensitive toxicological end point is selected as the basis for the REL when 
there are multiple adverse health effects. The selection of the most sensitive endpoint 
as the basis for a REL helps ensure that the REL is protective for all health effects. The 
use of uncertainty factors helps ensure that the REL is protective for nearly all 
individuals, including sensitive subpopulations, within the limitations of current scientific 
knowledge.  For detailed information on the methodology and derivations for RELs, 
including guidance on selection of uncertainty factors, see the Air Toxics Hot Spots Risk 
Assessment Guidelines Technical Support Document for the Derivation of Noncancer 
Reference Exposure Levels (OEHHA, 2008). 

It should be emphasized that exceeding the acute or chronic REL does not necessarily 
indicate that an adverse health impact will occur.  The REL is not the threshold where 
population health effects would first be seen. However, levels of exposure above the 
REL have an increasing but undefined probability of resulting in an adverse health 
impact, particularly in sensitive individuals (e.g., depending on the toxicant, the very 
young, the elderly, pregnant women, and those with acute or chronic illnesses).  The 
significance of exceeding the REL is dependent on the seriousness of the health 
endpoint, the strength and interpretation of the health studies, the magnitude of 
combined safety factors, and other considerations.  In addition, there is a possibility that 
a REL may not be protective of certain small, unusually sensitive human 
subpopulations. Such subpopulations can be difficult to identify and study because of 
their small numbers, lack of knowledge about toxic mechanisms, and other factors.  It 
may be useful to consult OEHHA staff when a REL is exceeded (hazard quotient or 
hazard index is greater than 1.0).  Chapter 8 discusses the methods used for 
determining potential noncancer health impacts and Appendix I presents example 
calculations used to determine a hazard quotient (HQ) and hazard indices (HI). 
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Tables 6.1 through 6.3 list the currently adopted acute, 8-hour, and chronic inhalation 
RELs.  Some substances that pose a long-term inhalation hazard may also present a 
chronic hazard via non-inhalation (oral, dermal) routes of exposure.  The oral RELs for 
these substances are presented in Table 6.3. Appendix L provides a consolidated 
listing of all the acute, 8-hour, and chronic RELs with the respective target organs that 
are approved for use by OEHHA and ARB for the Hot Spots Program. Periodically, new 
or updated RELs are adopted by OEHHA and these guidelines will be updated to reflect 
those changes.  See OEHHA’s web site at www.oehha.ca.gov (look under “Air”, then 
select “Hot Spots Guidelines”) to determine if any new or updated RELs have been 
adopted since the last guideline update. 

6.2 Acute Reference Exposure Levels 

OEHHA developed acute RELs for assessing potential noncancer health impacts for 
short-term, one-hour peak exposures to facility emissions (OEHHA, 2008; 
http://www.oehha.ca.gov/air/allrels.html). By definition, an acute REL is an exposure 
that is not likely to cause adverse health effects in a human population, including 
sensitive subgroups, exposed to that concentration (in units of micrograms per cubic 

meter or g/m3) for the specified exposure duration on an intermittent basis. 

The target organ systems and the acute RELs for each substance are presented in 
Table 6.1.  Many acute RELs are based on mild adverse effects, such as mild irritation 
of the eyes, nose, or throat, or may result in other mild adverse physiological changes. 
For most individuals, it is expected that the mild irritation and other adverse 
physiological changes will not persist after exposure ceases.  For RELs that have been 
recently developed or revised, the notation “sensory irritation” has been added in 
parenthesis in Table 6.1 for those chemicals that have an acute REL based on sensory 
irritation of the respiratory system (i.e., nose , throat) and/or eyes. 

Other acute RELs are based on reproductive/developmental endpoints, such as 
teratogenicity or fetotoxicity, which are considered severe adverse effects. The 
inhalation pathway is the only pathway to assess for acute exposure.  Other non-
inhalation pathways of exposure are evaluated for worker and residential scenarios 
where the exposures are chronic or repeated daily in nature. The oral RELs are used to 
evaluate the non-inhalation pathways of exposure.  Noninhalation (oral) RELs are 
discussed in Section 6.5.  Chapter 8 discusses the methods used for determining 
noncancer acute health impacts.  Appendix I presents an example calculation used to 
determine an HQ and HI. 
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Table 6.1 Acute Inhalation Reference Exposure Levels (RELs) and
 
Acute Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Acute 
Inhalation 

REL 

(g/m
3
)

Acute Hazard Index 
Target Organ Systems(s) 

Acetaldehyde 75-07-0 4.7 x 10
+2 

Eyes; Respiratory System (sensory irritation) 

Acrolein 107-02-8 2.5 x 10
+0 

Eyes; Respiratory System (sensory irritation) 

Acrylic Acid 79-10-7 6.0 x 10
+3 

Eyes; Respiratory System 

Ammonia 7664-41-7 3.2 x 10
+3 

Eyes; Respiratory System 

Arsenic and Inorganic 
Arsenic Compounds 
(including arsine) 

7440-38-2 2.0 x 10 
-1 Development; Cardiovascular System; 

Nervous System 

Benzene 71-43-2 2.7 x 10
+1 Reproductive/Developmental; Immune 

System; Hematologic System 

Benzyl Chloride 100-44-7 2.4 x 10
+2 

Eyes; Respiratory System 

1,3-Butadiene 106-99-0 6.6 x 10
+2 

Development 

Caprolactam 105-60-2 5.0 x 10
+1 

Eyes (sensory irritation) 

Carbon Disulfide 75-15-0 6.2 x 10
+3 Nervous System; 

Reproductive/Developmental 

Carbon Monoxide 
a 

630-08-0 2.3 x 10
+4 

Cardiovascular System 

Carbon Tetrachloride 56-23-5 1.9 x 10
+3 Alimentary System (Liver); Nervous System 

Reproductive/Developmental 

Chlorine 7782-50-5 2.1 x 10
+2 

Eyes; Respiratory System 

Chloroform 67-66-3 1.5 x 10
+2 Nervous System; Respiratory System; 

Reproductive/Developmental 

Chloropicrin 76-06-2 2.9 x 10
+1 

Eyes; Respiratory System 

Copper and Compounds 7440-50-8 1.0 x 10
+2 

Respiratory System 

1,4-Dioxane 123-91-1 3.0 x 10
+3 

Eyes; Respiratory System 

Epichlorohydrin 106-89-8 1.3 x 10
+3 

Eyes; Respiratory System 

Ethylene Glycol 
Monobutyl Ether 

111-76-2 1.4 x 10
+4 

Eyes; Respiratory System 

Ethylene Glycol 
Monoethyl Ether 

110-80-5 3.7 x 10
+2 

Reproductive/Developmental 

Ethylene Glycol 
Monoethyl Ether Acetate 

111-15-9 1.4 x 10
+2 Nervous System; 

Reproductive/Developmental 

Ethylene Glycol 
Monomethyl Ether 

109-86-4 9.3 x 10
+1 

Reproductive/Developmental 

Formaldehyde 50-00-0 5.5 x 10
+1 

Eyes (sensory irritation) 

Hydrogen Chloride 7647-01-0 2.1 x 10
+3 

Eyes; Respiratory System 

Hydrogen Cyanide 74-90-8 3.4 x 10
+2 

Nervous System 

Hydrogen Fluoride 7664-39-3 2.4 x 10
+2 

Eyes; Respiratory System 

Hydrogen Selenide 7783-07-5 5.0 x 10
+0 

Eyes; Respiratory System 

Hydrogen Sulfide 
a 

7783-06-4 4.2 x 10
+1 

Nervous System 

Isopropanol 67-63-0 3.2 x 10
+3 

Eyes; Respiratory System 

Mercury and Inorganic 
Mercury Compounds 

7439-97-6 
6.0 x 10 

-1 
Nervous System; Development 

Methanol 67-56-1 2.8 x 10
+4 

Nervous System 

Methyl Bromide 74-83-9 3.9 x 10
+3 Nervous System; Respiratory System; 

Reproductive/Developmental 
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Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Acute 
Inhalation 

REL 

(g/m
3
) 

Acute Hazard Index 
Target Organ Systems(s) 

Methyl Chloroform 71-55-6 6.8 x 10
+4 

Nervous System 

Methyl Ethyl Ketone 78-93-3 1.3 x 10
+4 

Eyes; Respiratory System 

Methylene Chloride 75-09-2 1.4 x 10
+4 

Nervous System; Cardiovascular System 

Nickel and Nickel 
Compounds 

7440-02-0 2.0 x 10 
-1 

Immune System 

Nitric Acid 7697-37-2 8.6 x 10
+1 

Respiratory System 

Nitrogen Dioxide 
a 

10102-44-0 4.7 x 10
+2 

Respiratory System 

Ozone 
a 

10028-15-6 1.8 x 10
+2 

Eyes; Respiratory System 

Perchloroethylene 
(Tetrachloroethylene) 

127-18-4 2.0 x 10
+4 

Eyes; Nervous System; Respiratory System 

Phenol 108-95-2 5.8 x 10
+3 

Eyes; Respiratory System 

Phosgene 75-44-5 4.0 x 10
+0 

Respiratory System 

Propylene Oxide 75-56-9 3.1 x 10
+3 Eyes; Respiratory System; 

Reproductive/Developmental 

Sodium Hydroxide 1310-73-2 8.0 x 10
+0 

Eyes; Skin; Respiratory System 

Styrene 
100-42-5 

2.1 x 10
+4 

Eyes; Respiratory System; 
Reproductive/Developmental 

Sulfates 
a 

N/A 1.2 x 10
+2 

Respiratory System 

Sulfur Dioxide 
a 

7446-09-5 6.6 x 10
+2 

Respiratory System 

Sulfuric Acid and Oleum 
7664-93-9 
8014-95-7 

1.2 x 10
+2 

Respiratory System 

Tetrachloroethylene  
(Perchloroethylene) 

127-18-4 2.0 x 10
+4 

Eyes; Nervous System; Respiratory System 

Toluene 108-88-3 3.7 x 10
+4 Nervous System; Respiratory System; Eyes; 

Reproductive/Developmental 

Triethylamine 121-44-8 2.8 x 10
+3 

Nervous System; Eyes 

Vanadium Pentoxide 1314-62-1 3.0 x 10
+1 

Eyes; Respiratory System 

Vinyl Chloride 75-01-4 1.8 x 10
+5 

Nervous System; Eyes; Respiratory System 

Xylenes (m,o,p-isomers) 1330-20-7 2.2 x 10
+4 

Eyes; Respiratory System; Nervous System 

a 
California Ambient Air Quality Standard 

6.3 8-hour Reference Exposure Levels 

OEHHA has developed 8-hour RELs for assessing potential noncancer health impacts 
for exposures to the general public that occur on a recurrent basis, but only during a 
portion of each day (OEHHA, 2008; http://www.oehha.ca.gov/air/allrels.html).  
Eight-hour RELs are compared to air concentrations that represent an average (daily) 
8-hour exposure. They were designed to address off-site worker exposure at the 
MEIW, but may also be used at the Districts’ discretion to characterize 8-hour 
residential noncancer exposures, particularly for non-continuous facility operations 
where exposure is based on air concentrations during facility operation (i.e., the zero 
emission hours are not included) rather than averaged over 24-hours/day, 7 days/week 
as assessed for chronic exposure. The 8-hour RELs can also be used to assess 
exposure of students and teachers while at school (OEHHA, 2008).  These RELs were 
developed because of concerns that applying the chronic REL in some scenarios was 
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overly conservative.  By definition, an 8-hour REL is an exposure that is not likely to 
cause adverse health effects in a human population, including sensitive subgroups, 

exposed to that concentration (in units of micrograms per cubic meter or g/m3) for an 
8-hour exposure duration on a regular (including daily) basis.  

The RELs, target organ systems, and the averaging time for substances that can 
present a potential hazard from inhalation for 8 hours on a daily basis are presented in 
Table 6.2.  Chapter 8 discusses the methods used for determining noncancer 8-hour 
health impacts. Appendix I presents an example calculation used to determine an HQ 
and HI.  

Any substances in Table 6.2 with Development or Reproductive System as a target 
organ system are represented in HARP and in the Appendix L REL tables under the 
single endpoint “Reproductive/Development”. 

Table 6.2 Eight-Hour Inhalation Reference Exposure Levels 
(RELs) and 8-Hour Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
)

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Acetaldehyde 75-07-0 3.0 x 10
+2 

Respiratory System

Acrolein 107-02-8 7.0 x 10 
-1 

Respiratory System 

Arsenic & Inorganic Arsenic 
Compounds 

7440-38-2 1.5 x 10 
-2 

Cardiovascular System; Development; 
Nervous System; Respiratory System; 
Skin 

Benzene 71-43-2 3.0 x 10
+0 

Hematologic System

1,3-Butadiene 106-99-0 9.0 x 10
+0 

Reproductive System

Caprolactam 105-60-2 7.0 x 10
+0 

Respiratory System

Formaldehyde 50-0-0 9.0 x 10
+0 

Respiratory System

Manganese & Manganese 
Compounds 

7439-96-5 1.7 x 10 
-1 

Nervous System 

Mercury & Inorganic Mercury 
Compounds 

7439--97-6 6.0 x 10 
-2 

Nervous System; Development; Kidney 

Nickel & Nickel Compounds 7440-02-0 6.0 x 10 
-2 

Respiratory System; Immune System 

6.4 Chronic Reference Exposure Levels 

OEHHA has developed chronic RELs for assessing noncancer health impacts from 
long-term exposure.  (OEHHA, 2008; see also http://www.oehha.ca.gov/air/allrels.html)  
A chronic REL is a concentration level (expressed in units of micrograms per cubic 

meter (g/m3) for inhalation exposure and in a dose expressed in units of milligrams per 
kilogram-day (mg/kg-day) for oral exposures) at or below which no adverse health 
effects are anticipated following long-term exposure. Long-term exposure for these 
purposes has been defined by U.S. EPA as at least 12% of a lifetime, or about eight 
years for humans. Table 6.3 lists the chronic noncancer RELs that should be used in 
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the assessment of chronic health effects from inhalation exposure. Appendix L provides 
a consolidated listing of all the acute, 8-hour and chronic RELs and target organs that 
are approved for use by OEHHA and ARB for the Hot Spots Program. Periodically, new 
or updated RELs are adopted by OEHHA.  See OEHHA’s web site 
http://www.oehha.ca.gov/air/allrels.html to determine if any new or updated RELs have 
been adopted since the last guideline update. 

The organ system(s) associated with each chronic REL are also presented in Table 6.3. 
Any substances in Table 6.3 with Development or Reproductive System as a target 
organ system are represented in HARP and in the Appendix L REL tables under the 
single endpoint “Reproductive/Development”. Chapter 8 discusses the methods used 
for determining potential noncancer health impacts and Appendix I presents example 
calculations used to determine a HQ and HI. 

Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 
Chronic Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
) 

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Acetaldehyde 
a 

75-07-0 1.4 x 10
+2 

Respiratory System 

Acrolein 107-02-8 3.5 x 10 
-1 

Respiratory System 

Acrylonitrile 107-13-1 5.0 x 10
+0 

Respiratory System 

Ammonia 7664-41-7 2.0 x 10
+2 

Respiratory System 

Arsenic & Inorganic Arsenic Compounds 7440-38-2 1.5 x 10 
-2 

Cardiovascular System; Development; 
Nervous System; Respiratory System; 
Skin 

Benzene 71-43-2 3.0 x 10
+0 

Hematologic System 

Beryllium and Beryllium Compounds 7440-41-7 7.0 x 10 
-3 

Immune System; Respiratory System 

1,3-Butadiene 106-99-0 2.0 x 10
+0 

Reproductive System 

Cadmium and Cadmium Compounds 7440-43-9 2.0 x 10 
-2 

Kidney; Respiratory System 

Caprolactam 105-60-2 2.2 x 10
+0 

Respiratory System 

Carbon Disulfide 75-15-0 8.0 x 10
+2 Nervous System; Reproductive 

System 

Carbon Tetrachloride 56-23-5 4.0 x 10
+1 Alimentary System (Liver); 

Development; Nervous System 

Chlorine 7782-50-5 2.0 x 10 
-1 

Respiratory System 

Chlorine Dioxide 10049-04-4 6.0 x 10 
-1 

Respiratory System 

Chlorinated Dibenzo-p-dioxins 
b 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 
b 

1746-01-6 4.0 x 10 
-5 

Alimentary System (Liver); 
Development; Endocrine System; 
Hematologic System; Reproductive 
System; Respiratory System 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
b 

40321-76-4 4.0 x 10 
-5 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
b 

39227-28-6 4.0 x 10 
-4 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 
b 

57653-85-7 4.0 x 10 
-4 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
b 

19408-74-3 4.0 x 10 
-4 

1,2,3,4,6,7,8-Heptachlorodibenzo-p
dioxin 

b 35822-46-9 4.0 x 10 
-3 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p
dioxin 

b 3268-87-9 1.3 x 10 
-1 
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Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 

Chronic Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
)

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Chlorinated Dibenzofurans 
b

2,3,7,8-Tetrachlorodibenzofuran 
b 

5120-73-19 4.0 x 10 
-4 

Alimentary System (Liver); 
Development; Endocrine System; 
Hematologic System; Reproductive 
System; Respiratory System 

1,2,3,7,8-Pentachlorodibenzofuran 
b 

57117-41-6 1.3 x 10 
-3 

2,3,4,7,8-Pentachlorodibenzofuran 
b 

57117-31-4 1.3 x 10 
-4 

1,2,3,4,7,8-Hexachlorodibenzofuran 
b 

70648-26-9 4.0 x 10 
-4 

1,2,3,6,7,8-Hexachlorodibenzofuran 
b 

57117-44-9 4.0 x 10 
-4 

1,2,3,7,8,9-Hexachlorodibenzofuran 
b 

72918-21-9 4.0 x 10 
-4 

2,3,4,6,7,8-Hexachlorodibenzofuran 
b 

60851-34-5 4.0 x 10 
-4 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 
b 

67562-39-4 4.0 x 10 
-3 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 
b 

55673-89-7 4.0 x 10 
-3 

1,2,3,4,6,7,8,9-Octachlorodibenzofuran 
b 

39001-02-0 1.3 x 10 
-1 

Chlorobenzene 108-90-7 1.0 x 10
+3 Alimentary System (Liver); Kidney; 

Reproductive System 

Chloroform 67-66-3 3.0 x 10
+2 Alimentary System (Liver); 

Development; Kidney 

Chloropicrin 76-06-2 4.0 x 10 
-1 

Respiratory System

Chromium VI & Soluble Chromium VI 
Compounds (except chromic trioxide) 

18540-29-9 2.0 x 10 
-1 

Respiratory System 

Chromic Trioxide (as chromic acid mist) 1333-82-0 2.0 x 10 
-3 

Respiratory System

Cresol Mixtures 1319-77-3 6.0 x 10
+2 

Nervous System

1,4-Dichlorobenzene 106-46-7 8.0 x 10
+2 Alimentary System (Liver); Kidney; 

Nervous System; Respiratory System 

1,1-Dichloroethylene (Vinylidene 
Chloride) 

75-35-4 7.0 x 10
+1 

Alimentary System (Liver) 

Diesel Exhaust 
a 

N/A 5.0 x 10
+0 

Respiratory System

Diethanolamine 111-42-2 3.0 x 10
+0 Hematologic System; Respiratory 

System 

N,N-Dimethylformamide 68-12-2 8.0 x 10
+1 Alimentary System (Liver); Respiratory 

System 

1,4-Dioxane 123-91-1 3.0 x 10
+3 Alimentary System (Liver); 

Cardiovascular System; Kidney 

Epichlorohydrin 106-89-8 3.0 x 10
+0 

Eyes; Respiratory System

1,2-Epoxybutane 106-88-7 2.0 x 10
+1 Cardiovascular System; Respiratory 

System 

Ethylbenzene 100-41-4 2.0 x 10
+3 Alimentary System (Liver); Kidney; 

Development; Endocrine System 

Ethyl Chloride 75-00-3 3.0 x 10
+4 Alimentary System (Liver); 

Development 

Ethylene Dibromide 106-93-4 8.0 x 10 
-1 Reproductive System

Ethylene Dichloride 107-06-2 4.0 x 10
+2 

Alimentary System (Liver)

Ethylene Glycol 107-21-1 4.0 x 10
+2 Development; Kidney; Respiratory 

System 

Ethylene Glycol Monoethyl Ether 110-80-5 7.0 x 10
+1 Hematologic System; Reproductive 

System 

Ethylene Glycol Monoethyl Ether Acetate 111-15-9 3.0 x 10
+2 

Development
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Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 

Chronic Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
) 

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Ethylene Glycol Monomethyl Ether 109-86-4 6.0 x 10
+1 

Reproductive System 

Ethylene Glycol Monomethyl Ether 
Acetate 

110-49-6 9.0 x 10
+1 

Reproductive System 

Ethylene Oxide 75-21-8 3.0 x 10
+1 

Nervous System 

Fluorides (except hydrogen fluoride) N/A 1.3 x 10
+1 

Bone and Teeth; Respiratory System 

Formaldehyde 50-00-0 9.0 x 10
+0 

Respiratory System 

Glutaraldehyde 111-30-8 8.0 x 10 
-2 

Respiratory System 

Hexane (n-) 110-54-3 7.0 x 10
+3 

Nervous System 

Hydrazine 302-01-2 2.0 x 10 
-1 Alimentary System (Liver); Endocrine 

System 

Hydrogen Chloride 7647-01-0 9.0 x 10
+0 

Respiratory System 

Hydrogen Cyanide 74-90-8 9.0 x 10
+0 Cardiovascular System; Endocrine 

System; Nervous System 

Hydrogen Fluoride 7664-39-3 1.4 x 10
+1 

Bone and Teeth; Respiratory System 

Hydrogen Sulfide 7783-06-4 1.0 x 10
+1 

Respiratory System 

Isophorone 78-59-1 2.0 x 10
+3 Alimentary System (Liver); 

Development 

Isopropanol 67-63-0 7.0 x 10
+3 

Development; Kidney 

Maleic Anhydride 108-31-6 7.0 x 10 
-1 

Respiratory System 

Manganese & Manganese Compounds 7439-96-5 9.0 x 10 
-2 

Nervous System 

Mercury & Inorganic Mercury 
Compounds 

7439-97-6 3.0 x 10 
-2 Nervous System; Development; 

Kidney 

Methanol 67-56-1 4.0 x 10
+3 

Development 

Methyl Bromide 74-83-9 5.0 x 10
+0 Development; Nervous System; 

Respiratory System 

Methyl Chloroform 71-55-6 1.0 x 10
+3 

Nervous System 

Methyl Isocyanate 624-83-9 1.0 x 10
+0 Reproductive System; 

Respiratory System 

Methyl tertiary-Butyl Ether 1634-04-4 8.0 x 10
+3 Alimentary System (Liver); Eyes; 

Kidney 

Methylene Chloride 75-09-2 4.0 x 10
+2 Cardiovascular System; Nervous 

System 

4,4’-Methylene Dianiline (& its dichloride) 101-77-9 2.0 x 10
+1 

Alimentary System (Liver); Eyes 

Methylene Diphenyl Isocyanate 101-68-8 7.0 x 10 
-1 

Respiratory System 

Naphthalene 91-20-3 9.0 x 10
+0 

Respiratory System 

Nickel & Nickel Compounds 
(except nickel oxide) 

7440-02-0 1.4 x 10 
-2 Hematologic System; Respiratory 

System 

Nickel Oxide 1313-99-1 2.0 x 10 
-2 

Respiratory System 

Perchloroethylene (Tetrachloroethylene)
a 

127-18-4 3.5 x 10
+1 

Alimentary System (Liver); Kidney 

Phenol 108-95-2 2.0 x 10
+2 

Alimentary System (Liver); 
Cardiovascular System; Kidney; 
Nervous System 

Phosphine 7803-51-2 8.0 x 10 
-1 

Alimentary System (Liver); 
Hematologic System; Kidney; Nervous 
System; Respiratory System 
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Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 

Chronic Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
)

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Phosphoric Acid 7664-38-2 7.0 x 10
+0 

Respiratory System

Phthalic Anhydride 85-44-9 2.0 x 10
+1 

Respiratory System

Polychlorinated biphenyls (PCBs)
b 

3,3’,4,4’-Tetrachlorobiphenyl (77) 
b 

35298-13-3 4.0 x10 
-1 

Alimentary System (Liver); 
Developmental; Endocrine System; 
Hematologic System; Reproductive 
System; Respiratory System 

3,4,4’,5-Tetrachlorobiphenyl (81) 
b 

70362-50-4 1.3 x 10 
-1 

2,3,3’,4,4’- Pentachlorobiphenyl (105) 
b 

32598-14-4 1.3 x 10
+0 

2,3,4,4’5- Pentachlorobiphenyl (114) 
b 

74472-37-0 1.3 x 10
+0 

2,3’4,4’,5- Pentachlorobiphenyl (118) 
b 

31508-00-6 1.3 x 10
+0 

2’,3,4,4’,5- Pentachlorobiphenyl (123) 
b 

65510-44-3 1.3 x 10
+0 

3,3’,4,4’,5- Pentachlorobiphenyl (126) 
b 

57465-28-8 4.0 x 10 
-4 

2,3,3’,4,4’,5-Hexachlorobiphenyl (156) 
b 

38380-08-4 1.3 x 10
+0 

2,3,3’,4,4’,5’-Hexachlorobiphenyl (157) 
b 

69782-90-7 1.3 x 10
+0 

2,3’,4,4’,5,5’-Hexachlorobiphenyl (167) 
b 

52663-72-6 1.3 x 10
+0 

3,3’,4,4’5,5’- Hexachlorobiphenyl (169) 
b 

32774-16-6 1.3 x 10 
-3 

2,3,3’4,4’,5,5’-Heptachlorobiphenyl 
(189) 

b 
39635-31-9 

1.3 x 10
+0 

Propylene 115-07-1 3.0 x 10
+3 

Respiratory System

Propylene Glycol Monomethyl Ether 107-98-2 7.0 x 10
+3 

Alimentary System (Liver)

Propylene Oxide 75-56-9 3.0 x 10
+1 

Respiratory System

Selenium and Selenium compounds 
(other than Hydrogen Selenide) 

7782-49-2 2.0 x 10
+1 

Alimentary System (Liver); 
Cardiovascular System; Nervous 
System 

Silica (crystalline, respirable) N/A 3.0 x 10
+0 

Respiratory System

Styrene 100-42-5 9.0 x 10
+2 

Nervous System

Sulfuric Acid 7664-93-9 1.0 x 10
+0 

Respiratory System

Toluene 108-88-3 3.0 x 10
+2 Development; Nervous System; 

Respiratory System 

2,4-Toluene Diisocyanate 584-84-9 7.0 x 10 
-2 

Respiratory System

2,6-Toluene Diisocyanate 91-08-7 7.0 x 10 
-2 

Respiratory System

Trichloroethylene 
a 

79-01-6 6.0 x 10
+2 

Eyes; Nervous System

Triethylamine 121-44-8 2.0 x 10
+2 

Eyes

Vinyl Acetate 108-05-4 2.0 x 10
+2 

Respiratory System

Xylenes (m, o, p-isomers) 1330-20-7 7.0 x 10
+2 Nervous System; Respiratory System; 

Eyes 

a	 
These peer-reviewed values were developed under the Toxic Air Contaminant (TAC) Program 
mandated by AB1807 (California Health and Safety Code Sec. 39650 et seq.). 

b	 
The OEHHA has adopted the World Health Organization Toxicity Equivalency Factor (TEF) 
scheme for evaluating the cancer risk and noncancer hazard due to exposure to samples 
containing mixtures of polychlorinated dibenzo-p-dioxins (PCDD) (also referred to as chlorinated 
dioxins and dibenzofurans), polychlorinated dibenzofurans (PCDF) and polychlorinated biphenyls 
(PCBs).  The TEF values are revised from time to time to reflect new data and increased scientific 
knowledge.  Currently OEHHA recommends use of the 2005 revision to the WHO TEF values 
(WHO05-TEF). See Appendix E for more information about the scheme and for the methodology 
for calculating 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) equivalents for PCDD and PCDFs.  For 
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convenience, OEHHA has calculated chronic REL values for speciated PCDDs, PCDFs and PCBs 
based on the WHO05 TEF values and the chronic REL for 2,3,7,8-TCDD using the procedure 
discussed in Appendix E.  The chronic REL values can be used to calculate a hazard index when 
the mixtures are speciated from individual congener ground level concentrations. In those cases 
where speciation of dioxins and furans has not been performed, then 2,3,7,8-TCDD serves as the 
surrogate for dioxin and furan emissions. 

N/A Not Applicable 

6.5 Chronic Oral (Noninhalation) Reference Exposure Levels 

As specified throughout the guidelines, estimates of long-term exposure resulting from 
facility air emissions of specific compounds must be analyzed for both inhalation and 
noninhalation (multipathway) pathways of exposure for humans.  Facilities often emit 
substances under high temperature and pressure in the presence of particulate matter.  
While some of these substances are expected to remain in the vapor phase, other 
substances such as metals and semi-volatile organics can be either emitted as 
particles, form particles after emission from the facility, or adhere to existing particles. 
Some substances will partition between vapor and particulate phases.  Substances in 
the particulate phase can be removed from the atmosphere by settling and, thus, 
potentially present a significant hazard via noninhalation pathways.  

Particulate-associated chemicals can be deposited directly onto soil, onto the leaves or 
fruits of crops, or onto surface waters.  Exposure via the oral route is the predominant 
noninhalation pathway, resulting in the noninhalation RELs being referred to as ‘oral 
RELs’ in this document. The oral RELs are used for both ingestion and dermal 
exposures, and are applied using the chronic non-inhalation exposures in the residential 
scenario and the worker scenarios. The oral RELs are expressed as doses in milligrams 
of substance (consumed and dermally absorbed) per kilogram body weight per day 
(mg/kg-day).  

Table 6.4 lists the chronic noncancer RELs to be used in the assessment of chronic 
health effects from noninhalation pathways of exposure. Any substances in Table 6.4 
with Development or Reproductive System as a target organ system are represented in 
HARP and in the Appendix L REL tables under the single endpoint 
“Reproductive/Development”.  Appendix L provides a consolidated listing of all chronic 
RELs and target organs that are approved for use by OEHHA and ARB for the Hot 
Spots Program.  Periodically, new or updated RELs are adopted by OEHHA and these 
guidelines will be updated to reflect those changes.  See OEHHA’s web page at 
http://www.oehha.ca.gov/air/allrels.html to determine if any new or updated RELs have 
been adopted since the last guideline update.  Chapter 8 discusses the methods used 
for determining potential noncancer health impacts and Appendix I presents example 
calculations used to determine a HQ and HI. 
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Table 6.4 Chronic Noninhalation ‘Oral’ Reference Exposure Levels 
(RELs) and Chronic Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 

No. (CAS) 

Chronic 
Oral REL 

(mg/kg-day) 

Chronic Oral Hazard Index 
Target Organ System(s) 

Arsenic & Inorganic Arsenic Compounds 7440-38-2 3.5 x 10 
-6 

Development; Nervous 
System; Respiratory System; 
Cardiovascular System; Skin 

Beryllium and Beryllium Compounds 7440-41-7 2.0 x 10 
-3 Alimentary System 

(Gastrointestinal Tract) 

Cadmium and Cadmium Compounds 7440-43-9 5.0 x 10 
-4 

Kidney 

Chlorinated Dibenzo-p-dioxins 
a 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 
a 

1746-01-6 1.0 x 10 
-8 

Alimentary System (Liver); 
Developmental; Endocrine 
System; Hematologic System; 
Reproductive System; 
Respiratory System 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
a 

40321-76-4 1.0 x 10 
-8 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
a 

39227-28-6 1.0 x 10 
-7 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 
a 

57653-85-7 1.0 x 10 
-7 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
a 

19408-74-3 1.0 x 10 
-7 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 
a 

35822-46-9 1.0 x 10 
-6 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin 
a 

3268-87-9 3.3 x 10 
-5 

Chlorinated Dibenzofurans 
a 

2,3,7,8-Tetrachlorodibenzofuran 
a 

5120-73-19 1.0 x 10 
-7 

Alimentary System (Liver); 
Development; Endocrine 
System; Hematologic System; 
Reproductive System; 
Respiratory System 

1,2,3,7,8-Pentachlorodibenzofuran 
a 

57117-41-6 3.3 x 10 
-7 

2,3,4,7,8-Pentachlorodibenzofuran 
a 

57117-31-4 3.3 x 10 
-8 

1,2,3,4,7,8-Hexachlorodibenzofuran 
a 

70648-26-9 1.0 x 10 
-7 

1,2,3,6,7,8-Hexachlorodibenzofuran 
a 

57117-44-9 1.0 x 10 
-7 

1,2,3,7,8,9-Hexachlorodibenzofuran 
a 

72918-21-9 1.0 x 10 
-7 

2,3,4,6,7,8-Hexachlorodibenzofuran 
a 

60851-34-5 1.0 x 10 
-7 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 
a 

67562-39-4 1.0 x 10 
-6 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 
a 

55673-89-7 1.0 x 10 
-6 

1,2,3,4,6,7,8,9-Octachlorodibenzofuran 
a 

39001-02-0 3.3 x 10 
-5 

Chromium VI & Soluble Chromium VI 
Compounds (including chromic trioxide) 

18540-29-9 2.0 x 10 
-2 

Hematologic System 

Fluorides (including hydrogen fluoride) 7664-39-3 4.0 x 10 
-2 

Bone and Teeth 

Mercury & Mercury Inorganic Compounds 7439-97-6 1.6 x 10 
-4 Kidney; Nervous System; 

Development 

Nickel & Nickel Compounds (including nickel 
oxide) 

7440-02-0 1.1 x 10 
-2 

Development 

Polychlorinated biphenyls (PCBs) (speciated)
a 

3,3’,4,4’-Tetrachlorobiphenyl (77)
a 

35298-13-3 1.0 x 10 
-4 

Alimentary System (Liver); 
Developmental; Endocrine 
System; Hematologic System; 
Reproductive System; 
Respiratory System 

3,4,4’,5-Tetrachlorobiphenyl (81)
a 

70362-50-4 3.3 x 10 
-5 

2,3,3’,4,4’- Pentachlorobiphenyl (105)
a 

32598-14-4 3.3 x 10 
-4 

2,3,4,4’5- Pentachlorobiphenyl (114)
a 

74472-37-0 3.3 x 10 
-4 

2,3’4,4’,5- Pentachlorobiphenyl (118)
a 

31508-00-6 3.3 x 10 
-4 

2’,3,4,4’,5- Pentachlorobiphenyl (123)
a 

65510-44-3 3.3 x 10 
-4 

3,3’,4,4’,5- Pentachlorobiphenyl (126)
a 

57465-28-8 1.0 x 10 
-7 

2,3,3’,4,4’,5-Hexachlorobiphenyl (156)
a 

38380-08-4 3.3 x 10 
-4 

2,3,3’,4,4’,5’-Hexachlorobiphenyl (157)
a 

69782-90-7 3.3 x 10 
-4 

2,3’,4,4’,5,5’-Hexachlorobiphenyl (167)
a 

52663-72-6 3.3 x 10 
-4 

3,3’,4,4’5,5’- Hexachlorobiphenyl (169)
a 

32774-16-6 3.3 x 10 
-7 

2,3,3’4,4’,5,5’- Heptachlorobiphenyl (189)
a 

39635-31-9 3.3 x 10 
-4 
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Table 6.4 Chronic Noninhalation ‘Oral’ Reference Exposure Levels 
(RELs) and Chronic Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 

No. (CAS) 

Chronic 
Oral REL 

(mg/kg-day) 

Chronic Oral Hazard Index 
Target Organ System(s) 

Selenium and Selenium Compounds (other 
than hydrogen selenide) 

7782-49-2 5.0 x 10 
-3 

Alimentary System (Liver); 
Cardiovascular System; 
Nervous System 

a 
The OEHHA has adopted the World Health Organization Toxicity Equivalency Factor (TEF) scheme 

for evaluating the cancer risk and noncancer risk due to exposure to samples containing mixtures of 
polychlorinated dibenzo-p-dioxins (PCDD) (also referred to as chlorinated dioxins and dibenzofurans), 
polychlorinated dibenzofurans (PCDF), and polychlorinated biphenyls (PCBs).  The TEF values are 
revised from time to time to reflect new data and increased scientific knowledge. Currently OEHHA 
recommends use of the 2005 revision to the WHO TEF values (WHO05-TEF). See Appendix E for 
more information about the scheme and for the methodology for calculating 2,3,7,8-equivalents for 
PCDD and PCDFs.  For convenience, OEHHA has calculated chronic ‘oral’ REL values for speciated 
PCDDs, PCDFs, and PCBs based on the WHO05 TEF values and the chronic ‘oral’ REL for 2,3,7,8
tetrachlorodibenzo-p-dioxin using the procedure discussed in Appendix E.  The chronic ‘oral’ REL 
values can be used to calculate a hazard index when the mixtures are speciated from individual 
congener ground level concentrations. In those cases where speciation of dioxins and furans has not 
been performed, then 2,3,7,8-TCDD serves as the surrogate for dioxin and furan emissions. 

6.6 References 

OEHHA, 2008. Air Toxics Hot Spots Risk Assessment Guidelines Technical Support 
Document for the Derivation of Noncancer Reference Exposure Levels.  Available 
online at: http://www.oehha.ca.gov 
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7 - Dose-Response Assessment for Carcinogens 

7.1 Introduction 

Dose-response assessment characterizes the quantitative relationship between the 
amount of exposure to a substance (the dose) and the incidence or occurrence of injury 
(the response). The process often involves establishing a toxicity value or criterion to 
use in assessing potential health risk. The toxicity criterion, or health guidance value, 
for carcinogens is the cancer potency slope (potency factor), which describes the 
potential risk of developing cancer per unit of average daily dose over a 70-year lifetime. 
Cancer inhalation and oral potency factors have been derived by the Office of 
Environmental Health Hazard Assessment (OEHHA) or by the United States 
Environmental Protection Agency (U.S. EPA) and approved by the State’s Scientific 
Review Panel on Toxic Air Contaminants. They are available for many of the 
substances listed in Appendix A (List of Substances) as carcinogens. Table 7.1 and 
Appendix L list the inhalation and oral cancer potency factors that should be used in 
multipathway health risk assessments (HRAs) for the Hot Spots Program. 

The details on the methodology of dose-response assessment for carcinogens and the 
approved cancer potency factors are provided in the Air Toxics Hot Spots Risk 
Assessment Guidelines. Part II. Technical Support Document for Cancer Potency 
Factors: Methodologies for derivation, listing of available values, and adjustments to 
allow for early life stage exposures. May, 2009. (OEHHA, 2009; see 
http://www.oehha.ca.gov/air/hot_spots/tsd052909.html). 

7.2 Carcinogenic Potency 

Cancer potency factors used for both the inhalation and oral routes in the Hot Spots 
program are generally the 95% upper confidence limits (UCL) on the modeled dose-
response slope at the low dose range. The cancer slope factor assumes continuous 
lifetime exposure to a substance, and is expressed in units of inverse dose [i.e., 
(mg/kg/day)-1]. Another common potency expression is in units of inverse concentration 

)-1[(g/m3 )] when the slope is based on exposure concentration rather than dose; this is 
termed the unit risk factor.  To accommodate the use of age-specific exposure variates, 
the Hot Spots program has translated the unit risk factors based on concentration to 
units of inverse dose. This allows calculation of risk for age groupings, as exposure 
varies with age.  It also allows for application of Age Sensitivity Factors for early life 
exposures. 

It is assumed in cancer risk assessments that risk is directly proportional to dose and 
that, for most carcinogens, there is no threshold for carcinogenesis. The derivation of 
inhalation and oral cancer potency factors takes into account information on 
pharmacokinetics, when available, and on the mechanism of carcinogenic action. 

7-1
 

http://www.oehha.ca.gov/air/hot_spots/tsd052909.html


       

 

 
 

    

   

   

   
    

 
   

        
   

   
    

      

  
    

   

   
     

  
   
     

     
   
    

   
 

       

 
      

 

 

   

  
    

  
   

  
  

Air Toxics Hot Spots Program Guidance Manual February 2015 

Table 7.1 and Appendix L list inhalation and oral cancer potency factors that should be 
used in risk assessments for the Hot Spots Program.  Chapter 8 describes procedures 
for use of potency factors in estimating potential cancer risk. 

7.2.1 Inhalation Cancer Potency Factors 

The risk assessment methodology and algorithms presented in Chapter 8 express the 
inhalation cancer slope factors in units of inverse dose (i.e., (mg/kg/day)-1). Breathing 
rates, expressed in units of liters per kilogram of body weight-day (L/kg-day), are 
multiplied with the air concentrations, coupled with the appropriate unit conversion 
factor, to estimate dose in mg/kg-day.  This allows estimation of average and high-end 
cancer risk point estimates.  Estimation of a distribution of cancer risk based on 
variability in breathing rate can be obtained by Monte Carlo methods using the 
distributions of breathing rates in L/kg-day, which can then be converted to a dose 
distribution in mg/kg BW based on the intake rate. Unit risk factors [in the units of 

)-1inverse concentration (i.e., (g/m3 ], which were used in previous guidelines for the 
Hot Spots program, are still listed in the TSD (OEHHA, 2009) and may prove useful in 
other risk assessment applications. 

The average daily inhalation dose (mg/kg-day) multiplied by the cancer potency factor 
(mg/kg-day)-1 will give the inhalation cancer risk (unitless), which is an expression of the 
chemical’s cancer risk during a 70-year lifespan of exposure.  For example, an 
inhalation cancer risk of 5 x 10-6 is the same as stating that an individual has an 
estimated probability of developing cancer from their exposure of 5 chances per million 
people exposed. A more complete description of how potential cancer risk is calculated 
from the exposure dose and cancer potency factors is provided in Chapter 8. 
Appendix I presents an example calculation for determining cancer risk.  

A list of current inhalation potency factors is provided in Table 7.1. Periodically, new or 
revised cancer potency factors will be peer reviewed by the State’s Scientific Review 
Panel on Toxic Air Contaminants (SRP) and adopted by the Director of OEHHA. For 
new or updated numbers, consult the OEHHA web site at 
(http://www.oehha.ca.gov/air/hot_spots/tsd052909.html) to determine if any new or 
updated cancer potency factors have been adopted since this guideline update. New 
cancer potency factors that have been approved by the SRP and adopted by the 
Director of OEHHA should be incorporated into Hot Spots risk assessment for facilities 
that emit those chemicals. 

7.2.2 Oral Cancer Potency Factors 

Under the Hot Spots Program, a few substances are evaluated for exposure and risk 
from non-inhalation pathways – these are referred to as multipathway substances.  
Multipathway substances have the potential to impact a receptor through inhalation and 
noninhalation (oral and dermal) exposure routes. These substances include heavy 
metals and semi-volatile organic substances such as dioxins, furans, and polycyclic 
aromatic hydrocarbons (PAHs). These substances commonly exist in the particle 
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phase or partially in the particle phase when emitted into the air. They can therefore be 
deposited onto soil, vegetation, and water.  Noninhalation exposure pathways 
considered under the Hot Spots Program include the ingestion of soil, homegrown 
produce, meat, milk, surface water, breast milk, and fish as well as dermal exposure to 
contaminants deposited in the soil.  See Table 5.1 for a list of the multipathway 
substances. 

Table 7.1 and Appendix L list oral cancer potency factors in units of (mg/kg-day)-1 that 
should be used for assessing the potential cancer risk for these substances through 
noninhalation exposure pathways.  The cancer risk from these individual pathways is 
calculated by multiplying the dose (mg/kg-day) times the oral cancer potency factor 
(mg/kg-day)-1 to yield the potential cancer risk (unitless) from non-inhalation exposures.  
Chapter 5 provides all of the algorithms to calculate exposure dose through all of the 
individual exposure pathways.  Appendix I provides a sample calculation for dose and 
cancer risk using the inhalation exposure pathway. 

Three carcinogens (cadmium, beryllium, and nickel), although subject to deposition, are 
only treated as carcinogenic by the inhalation route and not by the oral route. 
Therefore, there are no oral cancer potency factors for these substances.  However, the 
oral doses of these substances need to be estimated because of their noncancer 
toxicity.  See Chapters 6 and 8, and Appendices I and L for dose-response factors, and 
calculations to address these substances. 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

Acetaldehyde 75-07-0 1.0 x 10 -2 

Acetamide 60-35-5 7.0 x 10 -2 

Acrylamide 79-06-1 4.5 x 10+0 

Acrylonitrile 107-13-1 1.0 x 10+0 

Allyl chloride 107-05-1 2.1 x 10 -2 

2-Aminoanthraquinone 117-79-3 3.3 x 10 -2 

Aniline 62-53-3 5.7 x 10 -3 

Arsenic (inorganic) 7440-38-2 1.2 x 10+1 1.5 x 10+0 

Asbestos # 1332-21-4 2.2 x 10+2 # 

Benz[a]anthracene BaP 56-55-3 3.9 x 10 -1 1.2 x 10+0 

Benzene 71-43-2 1.0 x 10 -1 

Benzidine 92-87-5 5.0 x 10+2 

Benzo[a]pyrene 50-32-8 3.9 x 10+0 1.2 x 10+1 

Benzo[b]fluoranthrene BaP 205-99-2 3.9 x 10 -1 1.2 x 10+0 

Benzo[j]fluoranthrene BaP 205-82-3 3.9 x 10 -1 1.2 x 10+0 

Benzo[k]fluoranthrene BaP 207-08-9 3.9 x 10 -1 1.2 x 10+0 

Benzyl chloride 100-44-7 1.7 x 10 -1 

Beryllium 7440-41-7 8.4 x 10+0 

Bis(2-chloroethyl) ether 111-44-4 2.5 x 10+0 

Bis(chloromethyl)ether 542-88-1 4.6 x 10+1 

1,3-Butadiene 106-99-0 6.0 x 10 -1 

Cadmium (and compounds) 7440-43-9 1.5 x 10+1 

Carbon tetrachloride 56-23-5 1.5 x 10 -1 

Chlorinated Dibenzo-p-dioxins A 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 1.3 x 10+5 1.3 x 10+5 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 1.3 x 10+5 1.3 x 10+5 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 39227-28-6 1.3 x 10+4 1.3 x 10+4 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653-85-7 1.3 x 10+4 1.3 x 10+4 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408-74-3 1.3 x 10+4 1.3 x 10+4 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 35822-46-9 1.3 x 10+3 1.3 x 10+3 

1,2,3,4,,6,7,8,9-Octachlorodibenzo-p-dioxin 3268-87-9 3.9 x 10+1 3.9 x 10+1 

Chlorinated Dibenzofurans A 

2,3,7,8-Tetrachlorodibenzofuran 5120-73-19 1.3 x 10+4 1.3 x 10+4 

1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6 3.9 x 10+3 3.9 x 10+3 

2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4 3.9 x 10+4 3.9 x 10+4 

1,2,3,4,7,8-Hexachlorodibenzofuran 70648-26-9 1.3 x 10+4 1.3 x 10+4 

1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-9 1.3 x 10+4 1.3 x 10+4 

1,2,3,7,8,9-Hexachlorodibenzofuran 72918-21-9 1.3 x 10+4 1.3 x 10+4 

2,3,4,6,7,8-Hexachlorodibenzofuran 60851-34-5 1.3 x 10+4 1.3 x 10+4 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562-39-4 1.3 x 10+3 1.3 x 10+3 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673-89-7 1.3 x 10+3 1.3 x 10+3 

1,2,3,4,,6,7,8,9-Octachlorodibenzofuran 39001-02-0 3.9 x 10+1 3.9 x 10+1 

Chlorinated paraffins 108171-26-2 8.9 x 10 -2 

Chloroform 67-66-3 1.9 x 10 -2 

4-Chloro-o-phenylenediamine 95-83-0 1.6 x 10 -2 

p-Chloro-o-toluidine 95-69-2 2.7 x 10 -1 

Chromium (hexavalent) 18540-29-9 5.1 x 10+2 5 x 10 -1 

Chrysene BaP 218-01-9 3.9 x 10 -2 1.2 x 10 -1 

Creosote 8001-58-9 * 

p-Cresidine 120-71-8 1.5 x 10 -1 

Cupferron 135-20-6 2.2 x 10 -1 

2,4-Diaminoanisole 615-05-4 2.3 x 10 -2 

2,4-Diaminotoluene 95-80-7 4.0 x 10+0 

Dibenz[a,h]acridine BaP 226-36-8 3.9 x 10 -1 1.2 x 10+0 

Dibenz[a,j]acridine BaP 224-42-0 3.9 x 10 -1 1.2 x 10+0 

Dibenz[a,h]anthracene BaP 53-70-3 4.1 x 10+0 4.1 x 10+0 

Dibenzo[a,e]pyrene BaP 192-65-4 3.9 x 10+0 1.2 x 10+1 

Dibenzo[a,h]pyrene BaP 
189-64-0 3.9 x 10+1 1.2 x 10+2 

Dibenzo[a,I]pyrene BaP 189-55-9 3.9 x 10+1 1.2 x 10+2 

Dibenzo[a,l]pyrene BaP 191-30-0 3.9 x 10+1 1.2 x 10+2 

7H-Dibenzo[c,g]carbazole BaP 194-59-2 3.9 x 10+0 1.2 x 10+1 

1,2-Dibromo-3-chloropropane 96-12-8 7.0 x 10+0 

1,4-Dichlorobenzene 106-46-7 4.0 x 10 -2 

3,3'-Dichlorobenzidine 91-94-1 1.2 x 10+0 

1,1-Dichloroethane 75-34-3 5.7 x 10 -3 

Diesel exhaust B NA 1.1 x 10+0 

Diethylhexylphthalate 117-81-7 8.4 x 10 -3 8.4 x 10 -3 

p-Dimethylaminoazobenzene 60-11-7 4.6 x 10+0 

7,12-Dimethylbenz[a]anthracene BaP 57-97-6 2.5 x 10+2 2.5 x 10+2 

1,6-Dinitropyrene BaP 42397-64-8 3.9 x 10+1 1.2 x 10+2 

1,8-Dinitropyrene BaP 
42397-65-9 3.9 x 10+0 1.2 x 10+1 

2,4-Dinitrotoluene 121-14-2 3.1 x 10 -1 

1,4-Dioxane 123-91-1 2.7 x 10 -2 

Epichlorohydrin 106-89-8 8.0 x 10 -2 

Ethyl benzene 100-41-4 8.7 x 10 -3 1.1 x 10 -2 

Ethylene dibromide 106-93-4 2.5 x 10 -1 

Ethylene dichloride 107-06-2 7.2 x 10 -2 

Ethylene oxide 75-21-8 3.1 x 10 -1 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

Ethylene thiourea 96-45-7 4.5 x 10 -2 

Formaldehyde 50-00-0 2.1 x 10 -2 

Hexachlorobenzene 118-74-1 1.8 x 10+0 

Hexachlorocyclohexanes (technical grade) 608-73-1 4.0 x 10+0 4.0 x 10+0 

Hydrazine 302-01-2 1.7 x 10+1 3.0 x 10+0 

Indeno[1,2,3-cd]pyrene BaP 
193-39-5 3.9 x 10 -1 1.2 x 10+0 

Lead and lead compounds 7439-92-1 4.2 x 10 -2 8.5 x 10 -3 

Lindane 58-89-9 1.1 x 10+0 1.1 x 10+0 

Methyl tertiary-butyl ether 1634-04-4 1.8 x 10 -3 

3-Methylcholanthrene BaP 56-49-5 2.2 x 10+1 2.2 x 10+1 

5-Methylchrysene BaP 3697-24-3 3.9 x 10+0 1.2 x 10+1 

4, 4'-Methylene bis(2-chloroaniline) (MOCA) 101-14-4 1.5 x 10+0 

Methylene chloride 75-09-2 3.5 x 10 -3 

4,4'-Methylenedianiline 101-77-9 1.6 x 10+0 1.6 x 10+0 

Michler's ketone 90-94-8 8.6 x 10 -1 

Naphthalene 91-20-3 1.2 x 10 -1 

Nickel (and compounds) 7440-02-0 9.1 x 10 -1 

5-Nitroacenaphthene BaP 602-87-9 1.3 x 10 -1 1.3 x 10 -1 

6-Nitrochrysene BaP 
7496-02-8 3.9 x 10+1 1.2 x 10+2 

2-Nitrofluorene BaP 607-57-8 3.9 x 10 -2 1.2 x 10 -1 

1-Nitropyrene BaP 5522-43-0 3.9 x 10 -1 1.2 x 10+0 

4-Nitropyrene BaP 57835-92-4 3.9 x 10 -1 1.2 x 10+0 

N-Nitroso-n-butylamine 924-16-3 1.1 x 10+1 

N-Nitroso-N-methylethylamine 10595-95-6 2.2 x 10+1 

N-Nitrosodi-n-propylamine 621-64-7 7.0 x 10+0 

N-Nitrosodiethylamine 55-18-5 3.6 x 10+1 

N-Nitrosodimethylamine 62-75-9 1.6 x 10+1 

N-Nitrosodiphenylamine 86-30-6 9.0 x 10 -3 

p-Nitrosodiphenylamine 156-10-5 2.2 x 10 -2 

N-Nitrosomorpholine 59-89-2 6.7 x 10+0 

N-Nitrosopiperidine 100-75-4 9.4 x 10+0 

N-Nitrosopyrrolidine 930-55-2 2.1 x 10+0 

Pentachlorophenol 87-86-5 1.8 x 10 -2 

Perchloroethylene 127-18-4 2.1 x 10 -2 5.1 x 10 -2 

Polychlorinated biphenyls (PCBs) 
(unspeciated mixture) 

1336-36-3 

(high risk) P1 2.0 x 10+0 2.0 x 10+0 

(low risk) P2 4.0 x 10 -1 4.0 x 10 -1 

(lowest risk) P3 7.0 x 10 -2 7.0 x 10 -2 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

Polychlorinated biphenylsP4 (PCBs) (speciated) 

3,3’,4,4’-Tetrachlorobiphenyl (77) 35298-13-3 1.3 x 10+1 1.3 x 10+1 

3,4,4’,5-Tetrachlorobiphenyl (81) 70362-50-4 3.9 x 10+1 3.9 x 10+1 

2,3,3’,4,4’- Pentachlorobiphenyl (105) 32598-14-4 3.9 x 10+0 3.9 x 10+0 

2,3,4,4’5- Pentachlorobiphenyl (114) 74472-37-0 3.9 x 10+0 3.9 x 10+0 

2,3’4,4’,5- Pentachlorobiphenyl (118) 31508-00-6 3.9 x 10+0 3.9 x 10+0 

2’,3,4,4’,5- Pentachlorobiphenyl (123) 65510-44-3 3.9 x 10+0 3.9 x 10+0 

3,3’,4,4’,5- Pentachlorobiphenyl (126) 57465-28-8 1.3 x 10+4 1.3 x 10+4 

2,3,3’,4,4’,5-Hexachlorobiphenyl (156) 38380-08-4 3.9 x 10+0 3.9 x 10+0 

2,3,3’,4,4’,5’-Hexachlorobiphenyl (157) 69782-90-7 3.9 x 10+0 3.9 x 10+0 

2,3’,4,4’,5,5’-Hexachlorobiphenyl (167) 52663-72-6 3.9 x 10+0 3.9 x 10+0 

3,3’,4,4’5,5’- Hexachlorobiphenyl (169) 32774-16-6 3.9 x 10+3 3.9 x 10+3 

2,3,3’4,4’,5,5’- Heptachlorobiphenyl (189) 39635-31-9 3.9 x 10+0 3.9 x 10+0 

Potassium bromate 7758-01-2 4.9 x 10 -1 

1,3-Propane sultone 1120-71-4 2.4 x 10+0 

Propylene oxide 75-56-9 1.3 x 10 -2 2.4 x 10 -1 

1,1,2,2-Tetrachloroethane 79-34-5 2.0 x 10 -1 

Thioacetamide 62-55-5 6.1 x 10+0 

2,4-Toluene diisocyanate 584-84-9 3.9 x 10 -2 

2,6-Toluene diisocyanate 91-08-7 3.9 x 10 -2 

1,1,2-Trichloroethane (vinyl trichloride) 79-00-5 5.7 x 10 -2 

Trichloroethylene 79-01-6 7.0 x 10 -3 1.5 x 10 -2 

2,4,6-Trichlorophenol 88-06-2 7.0 x 10 -2 

Urethane 51-79-6 1.0 x 10+0 

Vinyl chloride 75-01-4 2.7 x 10 -1 
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Notes for Table 7.1 

# Asbestos:  [100 PCM fibers/m
3
]
-1 

A unit risk factor of 2.7 x 10
-6 

(g/m
3
)
-1 

and an inhalation
cancer potency factor of 2.2 x 10

+2 
(mg/kg BW*day)

-1 
are available (see Appendix C for

explanation ). 

BaP PAHs and PAH Derivatives:  Many have potency equivalency factors relative to 
benzo[a]pyrene (see Appendix G). For multipathway chemicals, including PAHs, the oral 
slope factor is considered the same as the inhalation potency factor unless otherwise 
noted in the Table. 

A Polychlorinated Dibenzo-p-dioxins, Polychlorinated Dibenzofurans and speciated poly 
chlorinated biphenyls:  (see Appendix E).    For convenience, OEHHA has calculated 
cancer potency factors for speciated polychlorinated dibenzo-p-dioxin, polychlorinated 
dibenzofuran and polychlorinated biphenyl congeners using the procedure in Appendix E. 

B Diesel Exhaust is listed as a Toxic Air Contaminant by the Air Resources Board as 
“Particulate Matter from Diesel-Fueled Engines”.  (See Appendix D) 

* Creosote:  Can be calculated using Potency Equivalency Factors contained in the 
benzo[a]pyrene Toxic Air Contaminant document and in Appendix G of these guidelines. 

P1 Polychlorinated Biphenyls (PCBs):  High Risk is for use in cases where congeners with 
more than four chlorines do not comprise less (are greater) than one-half percent of total 
PCBs.  The high risk number is the default for unspeciated PCB mixtures. 

P2 The low risk number is generally not applicable to the Hot Spots program.  The Hot Spots 
program addresses PCBs emitted by stationary facilities.  It cannot be assumed that such 
emissions would occur by simple evaporation.  There is a dermal absorption factor 
applied in evaluation of the dermal pathway for PCBs so the medium risk would not apply 
to dermal exposure (OEHHA, 2009).  The water pathway does not include an assumption 
that PCB isomers are water soluble, so the medium number would not apply to the water 
pathway. 

P3 Polychlorinated Biphenyls (PCBs):  Lowest Risk is for use in cases where congeners with 
more than four chlorines comprise less than one-half percent of total PCBs.  In order for 
the low number to be used, scientific justification needs to be presented.  

P4 Number in parentheses is the IUPAC #, the PCB nomenclature is IUPAC.  For 
multipathway chemicals, including PCBs, the oral slope factor is considered the same as 
the inhalation potency factor unless otherwise noted in the Table. 

7.3 References 

OEHHA, 2009.  Air Toxics Hot Spots Risk Assessment Guidelines. Part II. Technical 
Support Document for Cancer Potency Factors: Methodologies for derivation, listing of 
available values, and adjustments to allow for early life stage exposures. May, 2009. 
Available online at: http://www.oehha.ca.gov/air/hot_spots/tsd052909.html 
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8 - Risk Characterization for Carcinogens and 
Noncarcinogens and the Requirements for 

Hot Spots Risk Assessments 

8.1 Introduction 

Risk characterization is the final step of the health risk assessment (HRA).  In this step, 
information developed through the exposure assessment is combined with information 
from the dose-response assessment to characterize risks to the general public from 
emissions.  In the Hot Spots program, OEHHA conducts the dose-response 
assessment during the development of cancer potency factors and Reference Exposure 
Levels.  These are used in conjunction with the exposure estimates to estimate cancer 
risk and evaluate hazard from noncancer toxicity of emitted chemicals.  Under the Air 
Toxics Hot Spots (Hot Spots) Act, risk characterizations should present both individual 
and population-wide health risks (Health and Safety Code Section (HSC) 44306).  
Persons preparing HRAs for the Hot Spots Program should consult the local Air 
Pollution Control or Air Quality Management District (District) to determine if the District 
has special guidelines to assist with HRA format or other requirements of the Hot Spots 
Program. 

OEHHA is recommending that a 30-year exposure duration be used as the basis for 
estimating cancer risk at the maximum exposed individual resident (MEIR) in the Hot 
Spots Program. This exposure duration represents the time of residency for 90 to 95% 
of Californians at a single location and should provide adequate public health protection 
against individual risk. We also recommend including the 9 and 70-year cancer risk at 
the MEIR as supplemental information. Note that a 70-year exposure duration is 
required to estimate cancer burden or provide an estimate of population-wide risk. 

This chapter provides guidance on how to evaluate the risk characterization component 
of risk assessments required by the Hot Spots Program. A general summary of the risk 
characterization components includes the following items and information. 

	 The locations of the point of maximum impact (PMI), the MEIR, and the
maximum exposed individual worker (MEIW) are to be identified. The PMI,
MEIW, and MEIR for cancer risk and for noncancer hazard indices (averaging
times for acute 1-hour, repeated 8-hour, and chronic hazard indices) may not be
the same location; all should be identified.
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	 The location of any specified sensitive receptors (e.g., schools, hospitals, 
daycare, or eldercare facilities - contact the District or reviewing authority for 
more information) should be identified 

	 Estimates of population-wide cancer risk and noncancer hazard 

This information must be clearly presented in cross-referenced text, tables, figures, 
and maps.  Chapter 9 provides an outline that specifies the content and 
recommended format of HRA results. The HARP software is the recommended 
model for calculating HRA results for the Hot Spots Program.  Information on 
obtaining the HARP software can be found under the Air Toxics Program on the 
ARB’s web site at www.arb.ca.gov. 

8.1.1 Tiered Approach to Risk Assessment 

The tiered approach for risk assessment that is presented in detail in the TSD (OEHHA, 
2012) and summarized here should be reviewed prior to conducting the health risk 
assessment. The tiered approach to risk assessment and the health impacts evaluation 
described here are included in the HARP software. 

The tiered approach provides a risk assessor with flexibility and allows consideration of 
site-specific differences (Table 8.1).  The four-tiered approach to risk assessment is 
intended to primarily apply to residential cancer risk assessment, both for inhalation and 
noninhalation pathways.  Risk assessors can tailor the level of effort and refinement of 
an HRA by using either the point estimate exposure assumptions as the basis of the 
exposure and risk assessment, or both the point estimate and a stochastic treatment of 
exposure factor distributions. 

Table 8.1 The Tiered Approach to Risk Assessment 

Tier Description When Applied 

Tier 1 
Utilizes OEHHA default point 
estimates of exposure 
variates 

All risk assessments must 
include a Tier 1 assessment 

Tier 2 

Utilizes site-specific point 
estimates for exposure 
variates (justified, and 
approved by OEHHA) 

A Tier 2 approach may be 
presented in addition to Tier 1 

Tier 3 
Utilizes OEHHA distributions 
of exposure variates 

A Tier 3 approach may be 
presented in addition to Tier 1 

Tier 4 

Utilizes site-specific 
distributions of exposure 
variates (justified, and 
approved by OEHHA) 

A Tier 4 approach may be 
presented in addition to Tier 1 
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Tier 1 is a standard point estimate approach that uses the recommended exposure 
variate (e.g., breathing or water ingestion rate) point estimates presented in this 
document. Derivations of these values are described in detail in OEHHA (2012). The 
results of the Tier 1 evaluations are required to be presented in the risk characterization 
section for all HRAs prepared for the Hot Spots Program. Thus, persons preparing an 
HRA using Tier 2 through Tier 4 evaluations must also include the risk characterization 
results of a Tier 1 evaluation in the HRA. 

As discussed in OEHHA (2012), if the risk characterization results from a Tier 1 
assessment are above a regulatory level of concern, the risk assessor may want to 
proceed with more site-specific analysis as described in Tier 2, or use a more resource-
intensive stochastic modeling effort described in Tier 3 and Tier 4 (for cancer risk). 
While further evaluation may provide more information to the risk manager on which to 
base decisions, the Tier 1 evaluation is useful in comparing risks among a large number 
of facilities and must be included in all HRAs. 

Tier 2 analysis allows the use of available and justifiable site-specific exposure variates 
(e.g., fish consumption), when presenting the potential health impacts. The site-specific 
information applied in a Tier 2 assessment must be adequately justified and approved 
by OEHHA and the District. In Tier 3, a stochastic approach to exposure assessment is 
taken using the distributions for the exposure pathways presented in the TSD (OEHHA, 
2012) and in Chapter 5 of this Guidance Manual.  The exposure distributions apply only 
to a residential receptor and are used only for the determination of cancer risk.  OEHHA 
has not developed exposure intake distributions for workers to use in the offsite worker 
exposure scenario. Tier 4 is also a stochastic approach for the residential exposure 
scenario but allows for utilization of site-specific exposure variate distributions if they are 
justifiable and more appropriate for the site under evaluation than those derived in 
OEHHA (2012).  Alternative site-specific distributions must be approved by OEHHA and 
the District. For an off-site worker cancer risk evaluation, Tiers 3 and 4 do not apply. 
Tier 3 and Tier 4 analyses show what a distribution of potential cancer risk may be to an 
individual or population based on a distribution of exposure inputs (e.g., water ingestion 
rate) rather than specific point estimates of exposure. 

Table 8.2 summarizes OEHHA’s recommendations for use of the four Tiers in cancer 
and noncancer risk assessment. 

Table 8.2 Tiers for Residential and Offsite Worker Cancer and
 
Noncancer Hot Spots Risk Assessments
 

Tier Cancer 
Non Cancer 

Chronic and 8-Hour 

Inhalation Noninhalation Inhalation Noninhalation 

Tier-1 X X X X 

Tier-2 X X Xb 

Tier-3 Xa Xa 

Tier-4 Xa Xa 

a 
Applies to residential exposure scenario only 

b 
Applies to chronic noncancer exposure only 
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OEHHA has not developed a stochastic approach (Tier 3 or 4) for estimating noncancer 
health impacts using acute, 8-hour, and chronic Reference Exposure Levels (RELs). 
Tier 1 is the only option for determining noncancer health impacts from inhalation 
exposure since calculating the hazard quotient involves dividing the ground level air 
concentrations for the specified exposure duration by the appropriate RELs. However, 
chronic noninhalation noncancer risks involve a calculation of dose from oral or dermal 
pathways to which site-specific evaluations could be considered under a Tier 2 
approach. 

Small foot-print facilities – Tier 2 or Tier 4 

Some facilities subject to the Air Toxics Hot Spots Act (e.g., some in the industry-wide 
categories such as gas stations or dry cleaners) have very small zones of impact. In 
some of these instances, there will be very few receptors within the zone of impact. It 
isn’t possible to develop special recommendations for exposure variates for all possible 
exposure scenarios. Alternative breathing rates (point estimates or distributions) may 
be used as part of Tier 2 or Tier 4 risk assessments with appropriate supporting 
justification in the case of a very small zone of impact. OEHHA is willing to work with 
risk managers at ARB and the Districts on this issue. 

8.2 Risk Characterization for Carcinogens 

Cancer risk is calculated by multiplying the daily inhalation or oral dose (calculated in 
Chapter 5), by a cancer potency factor, the age sensitivity factor, the frequency of time 
spent at home (for residents only), and the exposure duration divided by averaging time, 
to yield the excess cancer risk (see section 8.2.4).  As described below, the excess 
cancer risk is calculated separately for each age grouping and then summed to yield 
cancer risk at the receptor location. A brief description of the age sensitivity factors, 
exposure duration, and frequency of time spent at home are included in Sections 8.2.1 
to 8.2.3 below.  These factors are discussed in detail in OEHHA (2009) and OEHHA 
(2012). 

8.2.1 Adjustment for Early Life Stage Exposures to Carcinogens 

Studies have shown that young animals are more sensitive than adult animals to 
exposure to many carcinogens (OEHHA, 2009).  Therefore, OEHHA developed age 
sensitivity factors (ASFs) to take into account the increased sensitivity to carcinogens 
during early-in-life exposure (Table 8.3).  These factors were developed and described 
in detail in OEHHA (2009).  In the absence of chemical-specific data, OEHHA 
recommends a default ASF of 10 for the third trimester to age 2 years, and an ASF of 3 
for ages 2 through 15 years to account for potential increased sensitivity to carcinogens 
during childhood. 
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Table 8.3 Age Sensitivity Factors by Age Group for Cancer Risk
 
Assessment
 

Age Group Age Sensitivity Factor (unitless) 

3rd Trimester 10 

0<2 years 10 

2<9 years 3 

2<16 years 3 

16<30 years 1 

16-70 years 1 

For specific carcinogens where data indicate enhanced sensitivity during life stages 
other than the immediate postnatal and juvenile periods, or for which data demonstrate 
ASFs different from the default ASFs, the chemical-specific data should be used in 
order to adequately protect public health. 

The risk assessments generated under the Air Toxics Hot Spots Act are reviewed by 
OEHHA.  If a risk assessor had data indicating there are no windows of susceptibility 
early in life or that a different ASF should be used for a specific carcinogen and wanted 
to use these data, OEHHA would review the material as part of the review of the risk 
assessment. 

8.2.2 Fraction of Time Spent at Home for Cancer Risk Assessment 

OEHHA and ARB evaluated information from activity patterns databases to estimate the 
fraction of time at home (FAH) during the day (OEHHA, 2012).  This information can be 
used to adjust exposure duration and cancer risk from a specific facility’s emissions, 
based on the assumption that exposure to the facility’s emissions are not occurring 
away from home.  From the third trimester to age <2 years, 85% of time is spent at 
home (Table 8.4). From age 2 through <16 years, 72% of time is spent at home. From 
age 16 years and greater, 73% of time is spent at home.  Facilities with any school 
within the 1×10-6 (or greater) isopleth should use FAH = 1 for the child age groups (3rd 

Trimester, 0<2 years, and 2<16 years). See Appendix I for an example calculation 
using the FAH. 

Table 8.4 Recommendations for Fraction of Time at Home (FAH) 
for Evaluating Residential Cancer Risk 

Age Range Fraction of Time at Residence 

3rd Trimester, and 0<2 years 0.851 

2<16 years 2 0.721 

16-70 years 3 0.73 

1 
Use FAH = 1 if a school is within the 1×10

-6 
(or greater) cancer risk isopleth 
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2 
Also use FAH = 0.72 for 2<9 yr age group. 

3 
Also use FAH = 0.73 for 16<30 yr age group. 

The FAH is calculated based on a diary of trips taken over a 24-hour period on the 
survey day.  Ninety-five percent of the diary days were on weekdays.  Participants can 
select “vacation” as one of their trips. However, vacation time represented only a 
fraction (0.68%) of the over 175,000 trips recorded in the survey.  Because much of 
these vacation trips were presumed to be within-day trips and were only a small fraction 
of total trips, there is likely little overlap with the Exposure Frequency (EF) variate used 
in the dose equations in Chapter 5. 

8.2.3	 Exposure Duration for Estimating Cancer Risk to Residents and Off-Site 
Workers 

OEHHA recommends that an exposure duration (residency time) of 30 years be used to 
estimate individual cancer risk for the maximally exposed individual resident (MEIR) 
(Table 8.5).  OEHHA also recommends that the 30-year exposure duration be used as 
the basis for public notification and risk reduction audits and plans. The Districts, 
however, may opt to use the 70 year cancer risk for notification and risk reduction audits 
and plans. 

Note that the 30-year exposure duration starts in the third trimester to accommodate the 
increased susceptibility of exposures in early life (OEHHA, 2009), and would apply to 
both the point estimate and stochastic approaches. 

Table 8.5 Summary of Recommendations for Exposure Duration 
for Individual Cancer Risk at the MEIR and MEIW 

Receptor Recommendation 

Resident (MEIR) 30 years 

Resident (supplemental Information) 9 years for central tendency; 
70 years for maximum (lifetime) 

Worker (MEIW) 25 years 

Exposure durations of 9-years and 70-years are also recommended to be evaluated for 
the MEIR to show the range of cancer risk based on residency periods.  If a facility is 
notifying the public regarding cancer risk, the 9- and 70-year cancer risk estimates are 
useful for people who have resided in their current residence for periods shorter and 
longer than 30 years.  

The 9-, 30-, and 70-year exposures are chosen to coincide with U.S. EPA’s estimates of 
the average (9 years), high-end estimates (30-years) of residence time, and a lifetime 
residency (70 years). These estimates are also consistent with what is known about 
residence time in California. Together, the 9-, 30-, and 70-year cancer risk calculations 
provide a useful presentation of cancer risk and the relationship to duration of residency 
and, thus, exposure to a facility’s emissions. 
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For the maximally exposed individual worker (MEIW), OEHHA recommends using an 
exposure duration of 25 years to estimate individual cancer risk for the off-site worker 
scenario (Table 8.5).  This duration represents approximately the 95th percentile of job 
tenure with the same employer in the U.S. 

8.2.4 Calculating Residential and Offsite Worker Inhalation Cancer Risk 

Residential Receptors 

For residential inhalation exposure, cancer risk must be separately calculated for 
specified age groups (Eq. 8.2.4A, see Section 8.2.1), because of age differences in 
sensitivity to carcinogens and age differences in intake rates (per kg body weight).  
Separate risk estimates for these age groups provide a health-protective estimate of 
cancer risk by accounting for greater susceptibility in early life, including both age-
related sensitivity and amount of exposure. The following equation illustrates the 
formula for calculating residential inhalation cancer risk.  See Appendix I for a detailed 
example calculation. 

A. Equation 8.2.4 A: RISKinh-res = DOSEair × CPF × ASF × ED/AT × FAH 

7. RISK inh-res =	 Residential inhalation cancer risk
8. DOSEair =	 Daily inhalation dose (mg/kg-day) 
9. CPF = Inhalation cancer potency factor (mg/kg-day-1) 
10.ASF = Age sensitivity factor for a specified age group (unitless) 
11.ED = Exposure duration (in years) for a specified age group 
12.AT = Averaging time for lifetime cancer risk (years) 
13.FAH = Fraction of time spent at home (unitless) 

a: Recommended default values for EQ 8.2.4 A: 

5. DOSEair =	 Calculated for each age group from Eq. 5.4.1 
6. CPF =	 Substance-specific (see Table 7.1) 
7. ASF =	 See Section 8.2.1 
8.	 ED = 0.25 years for 3rd trimester, 2 years for 0<2, 7 years for 

2<9, 14 years for 2<16, 14 years for 16<30, 54 years for 
16-70 

9. AT = 70 years*
 
10.FAH = See Table 8.4
 

*Although AT actually sums to 70.25 years when the 3rd trimester (0.25 years) is
included, OEHHA recommends rounding AT = 70 years (and rounding residential 
exposure durations at 9- and 30-years rather than 9.25- and 30.25-years) to simplify 
the calculation without causing a significant adjustment. Note that the dose for the 
3rd trimester is based on the breathing rate of pregnant women using the 
assumption that the dose to the fetus during the 3rd trimester is the same as that to 
the mother. 
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Cancer risks calculated above for individual age groups are summed to estimate cancer 
risk for 9-, 30- and 70-year exposures as shown below.  Note that this example includes 
the Fraction of Time Spent at Home (FAH) for each age grouping. 

Calculation of Inhalation Cancer Risk from the Third Trimester to Age Nine: 

RISK inh-res = (DOSEair third trimester × CPF × 10 × 0.25/70 years × FAH3rd tri <2) 
+ (DOSEair age 0<2 × CPF × 10 × 2/70 × FAH3rd tri <2 ) + (DOSEair age 2<9 × 
CPF × 3 × 7/70 years × FAH2<9) 

Calculation of Inhalation Cancer Risk from Third Trimester to Age 30: 

RISK inh-res = (DOSEair third trimester × CPF × 10 × 0.25/70 years × FAH3rd tri <2) 
+ (DOSEair age 0<2 × CPF × 10 × 2/70 × FAH3rd tri <2) + (DOSEair age 2<16 × 
CPF × 3 × 14/70 × FAH2<16 ) + (DOSEair age 16<30 × CPF × 1 × 14/70 years × 
FAH16-30) 

Calculation of Inhalation Cancer Risk from Third Trimester to Age 70: 

RISK inh-res = (DOSEair third trimester × CPF × 10 ×0.25/70 years× FAH3rd tri <2) 
+ (DOSEair age 0<2 × CPF × 10 × 2/70 × FAH3rd tri <2 ) + (DOSEair age 2<16 × 
CPF × 3 × 14/70 × FAH2<16 ) + (DOSEair age 16<70 × CPF × 1 × 54/70 years × 
FAH16-70) 

Expressing cancer risk in “chances per million” is useful as a risk communication tool for 
the public, but cancer risk can also be expressed in other ways, such as “chances per 

5 7
100,000” (cancer risk × 10 ) or “chances per 10 million” (cancer risk × 10 ).  To convert 

the resulting cancer risk estimate to chances of developing cancer per million 
6

individuals exposed, multiply the cancer risk by 10 : 

6
Cancer risk × 10 = chances per million 

For exposure to multiple carcinogenic substances, Table 8.7 and Table I.5 in Appendix I 
are examples of how cancer risks of individual substances are summed to determine 
the total cancer risk. 

Worker Receptors 

For assessment of off-site worker cancer risk at the MEIW, the default assumes working 
age begins at 16 years.  Note that the residential FAH factor in Eq. 8.2.4.A above does 
not apply for workers.  The daily inhalation dose (DOSEair) (as calculated in Chapter 5, 
EQ 5.4.1.2) is based on the adjusted 8-hour concentration at the MEIW (for non
continuous sources) and amount of time the offsite worker’s schedule overlaps with the 
facility’s emission schedule.  The duration of exposure at the MEIW receptor is 25 
years, as discussed in the TSD (OEHHA, 2012). 
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B. Equation 8.2.4 B: RISKinh-work = DOSEair × CPF × ASF × ED/AT 

1. RISK inh-work = Worker inhalation cancer risk 

a: Recommended default values for EQ 8.2.4 B: 

1. DOSEair = Calculated for workers in Eq. 5.4.1.2 
2. CPF = Substance specific (see Table 7.1) 
3. ASF = 1 for working age 16-70 yrs (See Section 8.2.1) 
4. ED = 25 years 
5. AT = 70 yrs for lifetime cancer risk 

Work Locations with Daycare Facilities: 

An additional risk management consideration for offsite worker cancer risk assessment 
of a Hot Spots facility is whether there are women of child bearing age at the MEIW 
location and whether the MEIW has a daycare center.  In the case of women of child
bearing age at the MEIW, the Districts may wish to treat the off-site MEIW in the same 
way as the residential scenario to account for the higher susceptibility during the third 
trimester of pregnancy (i.e., use of an ASF=10 for third trimester exposure). If there is 
onsite daycare at the MEIW, then the risks to the children will be underestimated using 
the offsite adult worker scenario. In this case, the Districts may wish to include a cancer 
risk assessment for the children in the onsite daycare, assuming they could be there 
from 0 to age 6 years (ED = 6 years) and using the appropriate exposure factors to 
calculate DOSEair, fraction of time at worksite (e.g., hrs at daycare per 24 hrs), and 
ASFs in EQ 8.2.4 B to account for the higher susceptibility of infants and children to 
carcinogens. 

Children at a MEIW daycare may also be assessed for noninhalation exposures. 
Typically, soil ingestion and dermal exposure will be the most common noninhalation 
pathways.  However, all pathways that are present at the daycare should be included. 
See section 8.2.6 for more discussion of multipathway risk assessment methods. 

8.2.5 Calculation of Noninhalation Cancer Risk 

A small subset of Hot Spots substances is subject to deposition onto the soil, plants, 
and water bodies (see Table 5.1).  These substances need to be evaluated by the 
appropriate noninhalation pathways, as well as by the inhalation pathway, and the risk 
characterization results must be presented in all HRAs. These substances include 
semi-volatile organic chemicals and heavy metals.  

For all multipathway substances, the exposure pathways that must be evaluated at 
every residential and worker site (in addition to inhalation) are soil ingestion and dermal 
exposure.  If PAHs (and creosotes), lead, dioxins, furans, or PCBs are emitted, then the 
breast-milk consumption pathway becomes mandatory for residential receptors. 
OEHHA has developed transfer coefficients for these chemicals from the mother to 
breast milk (see OEHHA, 2012 for details). The other exposure pathways (e.g., 
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ingestion of homegrown produce or fish) are only evaluated for residential receptors if 
the facility impacts that exposure medium and the receptor under evaluation can be 
exposed to that medium or pathway.  For example, if the facility does not impact a 
fishable body of water within the isopleth of the facility, or the impacted water body does 
not sustain fish that are consumed by fishers, then the fish pathway will not be 
considered for that facility or receptor.  

Table 8.6 identifies the residential receptor exposure pathways that are mandatory and 
those that are dependent on the available routes of exposure. Table 8.6 also identifies 
the three exposure pathways that are relevant for a worker receptor. The cancer risk 
estimates should be presented in the risk characterization section of the risk 
assessment for all the appropriate pathways. 

Table 8.6 Mandatory and Site/Route Dependent
 
Exposure Pathways
 

Mandatory Exposure Pathways 
Site/Route Dependent Exposure 

Pathways 

 Inhalationw

 Soil Ingestionw

 Dermal Exposure to Contaminated
Soilw

 Breast Milk  Consumption *

 Homegrown Produce Ingestion

 Angler-Caught Fish Ingestion

 Drinking Water Ingestion

 Home-Raised Animal Product Ingestion
(Dairy (Cow’s) Milk, Meat (Beef, Pork,
Chicken) and Egg).

(w) Identifies the appropriate exposure pathways that should be evaluated for a worker.  	These 
pathways are inhalation, dermal exposure, and the soil ingestion pathway. 

(*) If PAHs (including creosotes), lead, dioxins, furans, or PCBs are emitted, then the breast-milk 
consumption pathway becomes mandatory. 

The noninhalation residential cancer risk is calculated using the same steps as 
inhalation cancer risk described in Section 8.2.4. A dose (see Chapters 4 and 5) from 
the pathway under evaluation (e.g., soil ingestion) is multiplied by the substance-
specific oral slope factor, expressed in units of inverse dose (i.e., (mg/kg/day)-1) 
(Table 7.1), the appropriate age sensitivity factor (ASF), and exposure duration divided 
by averaging time to yield the cancer risk for a specified age grouping.  Cancer risk for 
each age group is summed as appropriate for the exposure duration. The FAH factor is 
relevant only to the inhalation pathway and is not appropriate to use in the noninhalation 
pathways. 

Equation 8.2.5 illustrates the formula for calculating noninhalation cancer risk.  Details 
(data, algorithms, and guidance) for each exposure pathway are presented in Chapter 5 
and in OEHHA (2012). 
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A. Equation 8.2.5: RISKnoninh = DOSEnoninh × CPForal × ASF × ED/AT 

1. RISKnoninh =	 Noninhalation pathway cancer risk 
2.	 DOSEnoninh = Daily dose (mg/kg-day) for a specified non-inhalation 

pathway for each age group 
3. CPForal =	 Oral cancer potency (slope) factor (mg/kg-day-1) 
4. ASF =	 Age sensitivity factor for a specified age group (unitless) 
5. ED =	 Exposure duration (in years) for a specified age group 
6. AT =	 Averaging time for lifetime cancer risk 

a: Recommended default values for EQ 8.2.5: 

1.	 DOSEnoninh = Calculated in Chapter 5 dose algorithms for each age 
group and for each noninhalation route in Table 8.6 the 
receptor is exposed to 

2. CPForal =	 Substance-specific (see Table 7.1) 
3. ASF =	 See Section 8.2.1 
4.	 ED = Residents: 0.25 years for 3rd trimester, 2 years for 0<2, 

7 years for 2<9, 14 years for 2<16, 14 years for 16<30, 
54 years for 16-70 

= Offsite worker: 25 yrs 
5. AT =	 70 years 

Estimating cancer risk for 9-, 30- and 70-years by summing the individual age-group 
cancer risks is the same as that shown for the inhalation route in Section 8.2.4. The 
exception is that the FAH variate is only appropriate for the residential inhalation 
pathway and is not a factor for oral and dermal exposure pathways. 

Calculation of Noninhalation Cancer Risk from Third Trimester to Age 30: 

RISKnoninh-res = (DOSEnoninh third trimester × CPF × 10 × 0.25/70 years) + 
(DOSEnoninh age 0<2 × CPF × 10 × 2/70) + (DOSEnoninh age 2<16 × CPF × 3 × 14/70) 
+ (DOSEnoninh age 16<30 × CPF × 1 × 14/70 years) 

To convert this estimated probability of risk to chances per million of developing cancer, 
6

multiply the estimated cancer risk for each noninhalation exposure route by 10 . This 

result is useful communication tool to compare risks for each pathway of exposure. 

6
Cancer risk x 10 = cancer risk expressed as chances per million 

For assessment of the offsite worker the typical noninhalation pathways that apply for 
worker cancer risk are the dermal exposure pathway and the soil ingestion pathway. 

Children at a MEIW daycare may also be assessed for noninhalation exposures. 
Typically, soil ingestion and dermal exposure will be the most common noninhalation 
pathways.  However, all pathways that are present at the daycare should be included. 
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8.2.6 Multipathway Cancer Risk Methodology 

Under a Tier 1 assessment, it is necessary to calculate the total cancer risk from both 
inhalation and noninhalation exposures if multipathway substances are emitted from the 
facility.  The calculation of cancer risk that includes exposure to a multipathway 
substance or substances has three steps: 

1) Calculate cancer risk for the inhalation pathway (EQ 8.2.4 A for residents, 
EQ 8.2.4 B for off-site workers) for all substances, and the noninhalation 
pathways that apply (EQ 8.2.5) for all multipathway substances, using high-end 
point estimates of intake rates. 

2) For each multipathway substance, identify the two exposure pathways with the 
highest risk. These are the dominant pathways that are to be assessed using 
high-end point estimates of intake rates for the total cancer risk.  For all other 
pathways, the average point estimate of intake rates may be used to calculate 
the pathway cancer risk (See OEHHA (2012) for more information). 

3) To calculate total cancer risk, all inhalation and noninhalation pathways are 
summed together for all substances. 

The final cancer risk calculation using a combination of high-end and average exposure 
parameters is referred to as the derived risk in the HARP software. This is described in 
Chapter 1, Section 1.4.1 of OEHHA (2012). The inhalation route is almost always one of 
the two dominant pathways in a multipathway cancer risk assessment. Therefore, in 
most cases only one noninhalation pathway would be calculated using a high-end dose 
point estimate.  For all other pathways, the average point estimate may be used to 
calculate the pathway cancer risk. 

For example, if dermal exposure and soil ingestion risks are calculated, then the cancer 
risks from these pathways would be summed along with the inhalation cancer risks to 
give the total cancer risk for the single multipathway substance: 

Cancer Risk (inhalation) + Cancer Risk (dermal) + Cancer Risk (soil) = Total Risk 

The mother’s milk pathway also becomes a mandatory pathway to assess risk in 
nursing infants if the mother is exposed to specific substances (see Table 5.1). 

Many facilities will emit multiple carcinogenic substances. If multiple substances are 
emitted, the substance-specific cancer risks for all exposure pathways are summed to 
give the (total) multipathway cancer risk at the receptor location. The HARP software 
will display not only the multipathway risk for each carcinogenic substance, but also 
show a breakdown of the cancer risk from each exposure pathway.  Table 8.7 shows 
the results of a multipathway risk assessment for a hypothetical facility. While not 
presented in the following table, it is critical to identify the driving exposure pathways 
and the driving substances in a multipathway cancer risk assessment when 
summarizing and presenting the HRA results.  See Chapter 9 for more information. 
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Table 8.7 Multipathway Assessment of a Hypothetical Facility 30 
Year Cancer Risk
 

Substance 
Cancer Riska Cancer riskb

(chances per million) 

Arsenic 1.1 × 10 -5 (i) 
3 × 10 -7 (ni) 

11 (i) 
0.3 (ni) 

Benzene 2.92 × 10 -4 (i) 292 (i) 

2,3,7,8-TCDD (dioxin) 1.06 × 10 -4 (i) 
5.7 × 10 -5 (ni) 

106 (i) 
57 (ni) 

1,3-Butadiene 6.0 × 10 -6 (i) 6 (i) 

Total Facility Cancer Risk 4.723 x 10 -4 472 
a 

As calculated in EQ 8.2.4 A or EQ 8.2.5 
b 
Calculated as: cancer risk × 10

6 
= chances per million

i = inhalation pathway contribution 
ni = noninhalation pathway contribution 

Cancer risk in Table 8.7 for the multipathway substances, arsenic and 2,3,7,8-TCDD, is 
arranged by the inhalation pathway risk and the sum of all noninhalation pathway risks. 
The total facility multipathway cancer risk is the sum of all inhalation and noninhalation 
pathways. 

Cancer risks from different substances are treated additively in risk assessment 
generally, and in the Hot Spots Program in part because many carcinogens act through 
the common mechanism of DNA damage. The additive assumption is reasonable from 
a public health point of view.  Other possible interactions of multiple carcinogens include 
synergism (effects are greater than additive) or antagonism (effects are less than 
additive).  The type of interaction is both chemical and dose dependent and in most 
cases the data are not available to adequately characterize these interactions. 

8.2.7 Multipathway Cancer Risk for Infant Exposure to Mother’s Milk 

The mother’ milk pathway becomes mandatory if the nursing mother is exposed to one 
or more of the following multipathway substances: dioxins and furans, PCBs, PAHs 
including creosotes, and lead. The default assumption inherent in the intake rate is that 
the infant’s only source of food is breast for the first year (e.g., is fully breastfed, see 
OEHHA, 2012, for details), which is one-half of the 0<2 year age group used in the Hot 
Spots program. Thus, the cancer risk by the mother’s milk pathway will need to be 
calculated with a modified cancer risk equation using a different exposure duration: 
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A. Equation 8.2.7: RISKmm = Dose-Im × CPForal × ASF × ED/AT 

1. RISKmm = Infant cancer risk via mother’s milk pathway 
2. Dose-Im = Daily dose (mg/kg-day) to infant from mother’s milk 
3. CPForal = Oral cancer slope factor (mg/kg-day-1) 
4. ASF = Age sensitivity factor for infant (unitless) 
5. ED = Exposure duration (in years) for infant 
6. AT = Averaging time for lifetime cancer risk 

a: Recommended default values for EQ 8.2.7: 

6.	 Dose-Im = Calculated from EQ 5.4.3.5.2, dose to infant via mother’s 
milk 

7. CPForal =	 Substance-specific (see Table 7.1) 
8. ASF =	 10 (See Section 8.2.1) 
9. ED = 1 yr (1st yr of 0<2 yr age group)
 
10.AT = 70 years
 

Once the cancer risk is determined for the mother’s milk pathway for each applicable 
substance, the pathway risk is summed with other pathway risks. 

For Tier 1, the derived approach for cancer risk assessment should be used if the 
mother’s milk pathway applies. As outlined in Section 8.2.6, the two dominant pathways 
will be calculated using high-end point estimates of intake rates; all additional pathways 
may be calculated using average point estimates of intake rates. There will be four 
mandatory pathways to assess (inhalation, mother’s milk, soil ingestion and dermal 
exposure) for cancer risk when exposure to dioxins/furans, PCBs, PAHs including 
creosotes, and/or lead occurs.  Therefore, if the infant is exposed to no other additional 
site-specific noninhalation pathway(s), only the two dominant pathways among the four 
will be assessed for cancer risk using high-end point estimates of intake rates; and the 
others would be assessed using the average point estimate of intake rate. 

In short, multipathway cancer risk for a substance is estimated by summing the potential 
inhalation and noninhalation cancer risks for the receptor location of interest.  See the 
discussion of Tier 1 in Section 8.2.6 or the TSD for more information on the method 
used to determine the multipathway cancer risk.  

8.2.8 Cancer Risk Characterization for Stochastic Risk Assessment 

Risk characterization for a stochastic risk assessment is similar to that described for the 
point-estimate approach.  However, the stochastic risk assessment produces a 
distribution of risk that accounts for some of the natural variability in exposure-related 
factors, such as breathing rates or water intake. The cancer risk distribution for 
inhalation cancer risk, for example, is generated by multiplying randomly selected 
values from the breathing rate distribution by the ground level air concentration, and the 
cancer potency factor.  A variation of the Monte Carlo method called Latin hypercube 
sampling is the method by which the values from the breathing rate distribution are 
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selected.  If noninhalation pathways need to be evaluated, the same process is followed 
for each pathway and the risk is summed to give an overall inhalation and noninhalation 
cancer risk distribution. Further, the specification of Age Sensitivity Factors and the 
need to separately calculate risks require that a Monte Carlo sampling be conducted for 
each age group and the cancer risk distributions are then summed across age groups. 

The HARP software will perform an HRA using a Monte Carlo analysis with either 
OEHHA-provided or user-provided data distributions and will include the statistics for 
the distributions.  In risk assessments that have chosen to use the distribution of 
exposure variates, the cancer risk distribution for a 30-year residential exposure 
duration (MEIR) should be presented in the risk characterization section We also 
recommend including the 9 and 70-year cancer risk at the MEIR as supplemental 
information. Note that a 70-year exposure duration is required to estimate cancer 
burden or provide an estimate of population-wide risk. A stochastic approach has not 
been developed for acute, 8-hour, and chronic noncancer health impacts or worker 
(MEIW) exposures. 

8.2.9 Use of Individual Cancer Risk and Population-wide Cancer Risk 

Cancer risk for an individual receptor and a representation of population-wide cancer 
risk are both important components of a risk assessment. The individual receptor 
approach reflects the exposures that may occur to an individual receptor over a period 
of time at a specific location. The individual cancer risk approach has some inherent 
limitations in terms of illustrating and potentially protecting population-based public 
health. For example, a facility with a small emissions footprint may impact a few 
individuals with a high individual potential cancer risk; whereas, a facility with a larger 
emission footprint may have a lower potential cancer risk for an individual receptor but 
expose many more people to those levels. Since this larger emitting facility can impact 
many more people, the population-wide health impacts are magnified due to the larger 
number of people exposed to the facility’s emissions. This potential for higher 
population impacts is not captured by the individual receptor risk methodology. 
Therefore, the individual and population-wide heath impacts should be presented for all 
facilities to provide a more complete illustration of the facility’s health impacts. 

8.2.9.1 Population Risk 

For facilities with large emission footprints (e.g., refineries, ports, or rail yards, etc.), 
population-based health impacts are critical to provide a better illustration of the 
potential impacts of emissions since large numbers of people may be exposed to the 
emissions. The individual cancer risk approach has some inherent limitations in terms 
of protecting public health. A small facility with a single stack can impact a few 
individuals with an individual cancer risk that is unacceptable, whereas a large facility 
may have an individual cancer risk that is below the acceptable limit for individual risk 
but exposes many more people. Thus, the population-wide impacts are larger for the 
large facility.  Population-wide risk is independent of individual risk, and assumes that a 
population (not necessarily the same individuals) will live in the impacted zone over a 
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70-year period. Thus, a 70-year exposure duration is required for estimates of 
population-wide risks. 

To evaluate population risk, one method that regulatory agencies have used is the 
cancer burden method to account for the number of excess cancer cases that could 
occur in a population. 

Cancer Burden 

The cancer burden can be calculated by multiplying the cancer risk at a census block 
centroid by the number of people who live in the census block, and adding up the 
estimated number of potential cancer cases across the zone of impact.  The result of 
this calculation is a single number that is intended to estimate of the number of potential 
cancer cases within the population that was exposed to the emissions for a lifetime (70 
years). 

The cancer burden is calculated on the basis of lifetime (70-year) risks (whereas 
individual cancer risk at the MEIR is based on 30-year residential exposure). Cancer 
burden is independent of how many people move in or out of the vicinity of an individual 
facility. For example, if 10,000 people are exposed to a carcinogen at a concentration 
with a 1×10-5 cancer risk for a lifetime the cancer burden is 0.1, and if 100,000 people 
are exposed to a 1 × 10-5 risk the cancer burden is 1. 

Estimate of Population Wide Risk 

An estimate of the number of people exposed at various cancer risk levels can provide 
perspective on the magnitude of the potential public health threat posed by a facility. 
This approach is intended as a replacement for or addition to the cancer burden 
calculation used by some Districts in the past. The new approach provides a much 
easier way for the general public to interpret results when compared to cancer burden 
estimates. A facility in a sparsely populated area can have a public health impact 
different from the same facility in a highly populated area; however, under the cancer 
burden method, those differences may not be seen. Some suggested approaches and 
methods for performance of a screening or refined population exposure analyses are 
provided in Section 4.6. 

The District or reviewing authority should be consulted before beginning the population 
exposure estimates and, as results are generated, further consultation may be 
necessary. Note that a 70-year exposure duration is required to estimate cancer 
burden or provide an estimate of population-wide risk. 

The zone of impact for estimating the number of persons exposed to a cancer risk from 
facility emissions should be set at a minimum of a 10-6 cancer risk level (see Section 
4.6.1). Some Districts may prefer to use a cancer risk of 10-7 to define the carcinogenic 
zone of impact. The total number of persons exposed to a series of potential risk levels 
can be presented to aid risk managers in understanding the magnitude of the potential 
public health impacts. 
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The HARP software can provide population-level risk estimates as cancer burden or as 
the number of persons exposed to a selected (user-identified) cancer risk level at block 
level centroids. 

8.2.9.2 Population Estimates for Noncancer Health Impacts 

A noncancer chronic, 8-hour, and acute population estimate of the number of people 
exposed to acute, 8-hour, and chronic HQs or HIs exceeding 0.5 or 1.0, in increments of 
1.0, should also be presented.  For example, a facility with a maximum chronic HI of 4.0 
would present the number of people exposed to a chronic HI of 0.5, 1.0, 2.0, 3.0, and 
4.0. The isopleths used in this determination should be drawn using the smallest 
feasible grid size.  The same methods that are described in Chapter 4 and Section 8.2.9 
(for the population exposure estimate for cancer risk) should be used in the chronic, 
8-hour and acute population estimates. Population estimates for acute, 8-hour, and 
chronic health impacts should be presented separately. 

8.2.9.3 Factors That Can Impact Population Risk – Cumulative Impacts 

Although the Hot Spots program is designed to address the impacts of single facilities 
and not aggregate or cumulative impacts, there are a number of known factors that 
influence the susceptibility of the exposed population and thus may influence population 
risk.  Socioeconomic status influences access to health care, nutrition, and outcome 
after cancer diagnosis. Community unemployment can affect exposure and residency 
time near a facility.  Factors that affect the vulnerability of the population are discussed 
in the report Cumulative Impacts: Building a Scientific Foundation (OEHHA, 2010).  
Information on many of these factors is relatively easy to obtain at the census tract 
level.  The OEHHA recommends that these types of factors be considered by the risk 
manager, along with the quantitative measures of population risk.  OEHHA is in the 
process of developing guidance on quantification of the impact of these factors.  

8.2.10 Cancer Risk Evaluation of Short Term Projects 

The local air pollution control districts sometimes use the risk assessment guidelines for 
the Hot Spots program in permitting decisions for short-term projects such as 
construction or waste site remediation. Frequently, the issue of how to address cancer 
risks from short-term projects arises. 

Cancer potency factors are based on animal lifetime studies or worker studies where 
there is long-term exposure to the carcinogenic agent. There is considerable 
uncertainty in trying to evaluate the cancer risk from projects that will only last a small 
fraction of a lifetime.  There are some studies indicating that dose rate changes the 
potency of a given dose of a carcinogenic chemical.  In others words, a dose delivered 
over a short time period may have a different potency than the same dose delivered 
over a lifetime. 
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The OEHHA’s evaluation of the impact of early-in-life exposure has reduced some of 
the uncertainty in evaluating the cancer risk to the general population for shorter-term 
exposures, as it helps account for susceptibility to carcinogens by age at exposure 
(OEHHA, 2009). 

Due to the uncertainty in assessing cancer risk from very short-term exposures, we do 
not recommend assessing cancer risk for projects lasting less than two months at the 
MEIR.  We recommend that exposure from projects longer than 2 months but less than 
6 months be assumed to last 6 months (e.g., a 2-month project would be evaluated as if 
it lasted 6 months). Exposure from projects lasting more than 6 months should be 
evaluated for the duration of the project. In all cases, for assessing risk to residential 
receptors, the exposure should be assumed to start in the third trimester to allow for the 
use of the ASFs (OEHHA, 2009).  Thus, for example, if the District is evaluating a 
proposed 5-year mitigation project at a hazardous waste site, the cancer risks for the 
residents would be calculated based on exposures starting in the third trimester through 
the first five years of life. 

For the MEIW, we recommend using the same minimum exposure requirements used 
for the residential receptor (i.e., no evaluation for projects less than 2 months; projects 
longer than 2 months but less than 6 months are assumed to last 6 months; projects 
longer than 6 months would be evaluated for the duration of the project). Although the 
off-site worker scenario assumes that the workers are 16 years of age or older with an 
Age-Sensitivity Factor of 1, another risk management consideration for short-term 
project cancer assessment is whether there are women of child bearing age at the 
worksite and whether the MEIW receptor has a daycare center.  In this case, the 
Districts may wish to treat the off-site MEIW in the same way as the residential scenario 
to account for the higher susceptibility during the third trimester of pregnancy, and for 
higher susceptibility of infants and children. 

Finally, the risk manager may want to consider a lower cancer risk threshold for risk 
management for very short-term projects. Typical District guidelines for evaluating risk 
management of Hot Spots facilities range around a cancer risk of 1 per 100,000 
exposed persons as a trigger for risk management. Permitting thresholds also vary for 
each District. There is valid scientific concern that the rate of exposure may influence 
the risk – in other words, a higher exposure to a carcinogen over a short period of time 
may be a greater risk than the same total exposure spread over a much longer time 
period.  In addition, it is inappropriate from a public health perspective to allow a lifetime 
acceptable risk to accrue in a short period of time (e.g., a very high exposure to a 
carcinogen over a short period of time resulting in a 1 ×10-5 cancer risk).  Thus, 
consideration should be given for very short term projects to using a lower cancer risk 
trigger for permitting decisions. 
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8.3	 Noncancer Acute, 8-Hour, and Chronic Inhalation Health Impacts – the 
Hazard Index Approach 

All substances in the Hot Spots Program that have noncancer health impacts at a 
receptor must be evaluated through the inhalation pathway.  Estimates of noncancer 
inhalation health impacts are determined by dividing an airborne concentration at the 
receptor by the appropriate Reference Exposure Level (REL).  This is termed the 
Hazard Index Approach.  A REL is used as an indicator of potential noncancer health 
impacts and is defined as the concentration at which no adverse noncancer health 
effects are anticipated. When a health impact calculation is performed for a single 
substance, then it is called the hazard quotient (HQ).  Each REL for a substance will 
have one or more target organ systems (e.g., respiratory system, nervous system, etc.) 
where the substance can have a noncancer health impact. Thus, all HQs have 
specified target organ systems associated with them. The sum of the Hazard Quotients 
of all chemicals emitted that impact the same target organ is termed the Hazard Index. 
Inhalation RELs for noncancer health impacts have been developed for acute, 8-hour, 
and chronic exposures to a number of Hot Spots substances.  Acute RELs are designed 
to protect against the maximum 1-hour ground level concentration at the receptor. 
Eight-hour RELs are designed to protect people with daily 8-hour schedules, such as 
offsite workers, in an impacted zone. The 8-hour RELs should be used for typical daily 
work shifts of 8-9 hours.  For further questions, assessors should contact OEHHA, the 
District, or reviewing authority to determine if the 8-hour RELs should be used in your 
HRA.  Any discussions or directions to exclude the 8-hour REL evaluation should be 
documented in the HRA. Chronic RELs protect against long-term exposure to the 
annual average air concentration spread over 24 hours/day, 7 days/week. 

OEHHA has added 8-hour RELs to the set of noncancer RELs that were previously 
comprised of acute and chronic RELs (OEHHA, 2008).  Specifically, 8-hour RELs are 
air concentrations at or below which health impacts would not be expected even for 
sensitive subpopulations in the general population with repeated daily 8-hour exposures 
over a significant fraction of a lifetime. The 8-hour RELs can be used to evaluate the 
potential for health impacts (including effects of repeated exposures) in offsite workers, 
and to children and teachers exposed during school hours.  Although not required in the 
HRA, they could also be applied by the Districts to a residential scenario where a facility 
operates only a portion of the day and exposure to residences is not adequately 
reflected by averaging concentrations over a 24 hour day.  The number of chemicals 
with 8-hour RELs will increase as OEHHA re-evaluates RELs for chemicals under 
SB-25 to ensure that they are protective of children’s health. 

Acute, 8-hour, and chronic RELs are needed because the dose metrics and even the 
health impact endpoints may be different with the different exposure durations of acute, 
daily 8-hour, and chronic exposures. Also, although chronic REL values are lower or 
set the same as 8-hour RELs, there are some cases such as special meteorological 
situations (e.g., significant diurnal-nocturnal meteorological differences) or intermittent 
exposures where the 8-hour REL may be more protective than the chronic REL. 
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Chapter 4 describes air dispersion modeling and both Chapter 6 and Appendix L list the 
needed dose-response information to evaluate non-cancer hazards.  Appendix I 
presents sample calculations for determining acute HQs and HIs, 8-hour HQs and HIs, 
and chronic multipathway HQs and HIs. Chapter 9 provides an outline of information 
required for risk characterization. The HARP software will calculate the HQ and HI for 
Hot Spots risk assessments. 

8.3.1 Calculation of Noncancer Inhalation Hazard Quotient and Hazard Index 

To calculate the acute HQ, the maximum 1-hour ground level concentration (in g/m3) 

of a substance at a receptor is divided by the acute 1-hour REL (in g/m3) for the 
substance: 

1-Hour Max Concentration (μg/m3)
Acute Hazard Quotient = 

Acute REL (μg/m3) 

To calculate the chronic HQ, the annual average ground level concentration of a 
substance is divided by the chronic REL for the substance: 

Annual Average Concentration (μg/m3)
Chronic Hazard Quotient = 

Chronic REL (μg/m3) 

To calculate the 8-hour HQ, the adjusted annual average ground level concentration of 
a substance (represented as “Adjusted Cair” in EQ 5.4.1.4 A) is divided by the 8-hour 
REL for the substance: 

Adjusted Annual Average Concentration (μg/m3)
8-hour Hazard Quotient =
 

8-hour REL (μg/m3)
 

The daily 8-hour average ground level concentrations used for calculating the 8-hour 
HQs are derived as described in Chapter 4. 

An HQ of 1.0 or less indicates that adverse health effects are not expected to result 
from exposure to emissions of that substance.  As the HQ increases above one, the 
probability of human health effects increases by an undefined amount. However, it 
should be noted that a HQ above one is not necessarily indicative of health impacts due 
to the application of uncertainty factors in deriving the RELs. 

If a receptor is exposed to multiple substances that target the same organ system, then 
the HQs for the individual substances are summed to obtain a Hazard Index (HI) for that 
target organ. 

Table 8.8 is an example of an HRA spreadsheet showing acute inhalation HQs 
arranged by target organ system for several substances. The bottom row shows the 
summed HQs by target organ system to derive the HIs. 
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Table 8.8 Individual Hazard Quotients and Total Hazard Index for
 
Acute Inhalation Exposure
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Ammonia 0.6 0.6 

Arsenic 0.2 0.2 0.2 

Benzene 0.02 

Chlorine 0.7 0.7 

Total Hazard 
Index 

0.22 0.2 0.2 1.3 1.3 

A more detailed example of calculating HQs and HIs and of determining noncancer 
health impacts is shown in Appendix I. 

Hazard quotients or HIs for different target organs are not summed together (e.g., do 
not add the impacts for the eye to the cardiovascular system).  Chapter 6 and 
Appendix L have lists of the organ systems affected by each substance.  Unlike the 
cancer risk algorithms, no exposure duration adjustment (e.g., 9 yrs / 70 yrs) should be 
made for noncancer assessments. 

There are limitations to this method of assessing cumulative noncancer health impacts. 
The impact on organ systems may not be additive if health effects occur by different 
mechanisms.  However, the impact on organ systems could also be synergistic.  An 
analysis by a trained health professional familiar with the substance’s toxicological 
literature is usually needed to determine the public health significance of an HQ or HI 
above one.  It is recommended that the Air District contact OEHHA if this situation 
presents itself.  For assessing the noncancer health impacts of lead, different 
procedures are used; please see Appendix F. 

8.3.2	 Calculating Noninhalation (oral) Noncancer Hazard Quotient and Hazard 
Index 

Similar to the situation with multipathway carcinogenic substances, multipathway 
substances that present a noncancer hazard are assessed by noninhalation routes of 
exposure (see Table 8.6).  Noninhalation routes of exposure are assessed only for 
chronic exposure. There are no oral acute RELs since it is generally anticipated that 
health effects from a single exposure via the oral route at typical environmental levels 
resulting from deposition of facility emissions would be insignificant relative to the 
inhalation route. The multipathway substances with noninhalation RELs, called chronic 
oral RELs, are shown in Table 6.4. Similar to inhalation exposure, the hazard quotient 
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for a noninhalation pathway is obtained by dividing the dose in milligrams per kilogram-
day (mg/kg-day) by the oral REL also expressed in units of mg/kg-day: 

Chronic Non-inhalation HQ = Chronic Noninhalation Dose (mg/kg-day) 
Chronic Oral REL (mg/kg-day) 

The calculated chronic oral HQs are combined with the chronic inhalation HQs for 
determining the chronic HIs for each affected target organ (see Section 8.3.4). The 
point estimates and algorithms for calculating the oral dose for all applicable exposure 
pathways and receptors (e.g., workers or residents) are explained in Chapter 5. 

The chronic oral dose calculated in mg/kg-day is based on a time-weighted average 70
year residential exposure combining the 0<2, 2<16 and 16-70 year age groups.  Unlike 
the assessment of cancer risk, no exposure duration adjustment should be made when 
estimating HQs. In other words, the variates ED and AT in the cancer risk EQ 8.2.5 in 
Section 8.2.5 are not used for estimating the noncancer HQs. See Appendix I for an 
example calculation. 

8.3.3 Multipathway Noncancer Risk Methodology 

To determine multipathway chronic noncancer health impacts, it is necessary to 
calculate the total hazard index from both inhalation and noninhalation exposures. The 
calculation of HIs has several steps: 

1)	 First, the inhalation HQ is calculated for each substance emitted (Section 8.3.1).   
2)	 Second, if the substance has an oral REL, then the non-inhalation HQ is 

calculated as shown above using high-end point-estimates for intake rates for 
each noninhalation pathway that applies. 

3)	 Third, if there are more than two noninhalation pathways to consider for a 
multipathway substance, then the oral HQ is calculated using high-end point 
estimates in the dose equation for the two dominant pathways.  For any 
additional noninhalation pathways, the HQs are calculated using average point 
estimates in the dose equation. This step applies only to residential receptors. 

4)	 Fourth, all noninhalation pathway HQs for a multipathway substance are then 
summed together by target organ to obtain the total noninhalation HQ for a 
multipathway substance. 

5)	 The final step is to sum the inhalation and noninhalation HQs together by target 
organ to determine the HIs. This step is displayed in Table 8.9. If there is only 
one substance, then the multipathway HQ is the same as the HI. 
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Table 8.9 Substance-Specific Chronic Inhalation and Noninhalation
 
Hazard Quotients and the Hazard Index by Target Organ System
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Ammonia 0.8 

Arsenic 
0.04(i) 
0.1(ni) 

0.04(i) 
0.1(ni) 

0.04(i) 
0.1(ni) 

0.04(i) 
0.1(ni) 

Benzene 0.08 0.08 0.08 

2,3,7,8
TCDD 
(dioxin) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

Nickel 0.4(i) 0.4(i) 0.1(ni) 

Hazard 
Index 

1.50 0.78 0.40 0.3 0.52 0.30 0.22 0.14 0.14 

i = inhalation pathway contribution 

ni = noninhalation pathway contribution 

Table 8.9 shows the calculated chronic HIs by combining the chronic inhalation HQs 
and chronic oral HQs. The HQs or HIs for different target organs are not added 
together (e.g., do not add the impacts for the respiratory system to the nervous system). 
The noninhalation pathways for TCDD and arsenic in Table 8.9 have all the 
noninhalation pathways that apply incorporated into their HQ values.  For example, the 
noninhalation value for arsenic (HQs = 0.1) includes at least the soil ingestion and 
dermal soil pathways in the HQs because these are the mandatory noninhalation 
pathways to take into account with exposure to a multipathway substance. For TCDD, 
the mother’s milk pathway is an additional mandatory noninhalation pathway to take into 
account (See Table 5.1).  If there are exposures to any of the site-specific pathways, 
then these would be included too.  A more detailed example calculation of HIs is shown 
in Appendix I. 

When exposure to more than two noninhalation pathways occur, using the high-end 
point estimates of intake rates for only the two dominant noninhalation pathways will 
lessen the issue of compounding high-end exposure estimates, while retaining a 
health-protective approach for the more important exposure pathways.  It is unlikely that 
an individual receptor would be on the high-end of exposure for all the non-inhalation 
intake parameters (exposure pathways). 
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8.3.4	 Summary - Acute, 8-Hour and Chronic Hazard Index Calculation at the 
MEIR and MEIW 

Eight-hour RELs were developed principally for exposure of individuals during 8-hour 
work schedules. The 8-hour RELs should be used for typical daily work shifts of 8-9 
hours.  For further questions, assessors should contact OEHHA, the District, or 
reviewing authority to determine if the 8-hour RELs should be used in your HRA.  Any 
discussions or directions to exclude the 8-hour REL evaluation should be documented 
in the HRA. There are currently only a limited number of substances with an 8-hour 
inhalation REL.  Over time as the science supporting REL values for individual 
substances is reviewed and the RELs are revised by OEHHA, more 8-hour RELs will be 
developed. 

Therefore, for the MEIR, we recommend: 

	 Estimating the acute Hazard Index based on the maximum 1-hour air 

concentration and 1-hour RELs 


	 Estimating the chronic Hazard Index based on the annual average air
 
concentration and the chronic RELs, and the oral RELs for multipathway
 
substances
 

An 8-hour hazard index based on the daily average 8-hour exposure is not required for 
the MEIR, but can be performed at the discretion of the District for exposure to non-
continuously operating facilities using the adjusted annual average air concentration 
(See EQ 5.4.1.4 A and B or method in App. M).  Eight-hour hazard assessments are not 
recommended for exposure to continuously operating facilities. 

For the MEIW, we recommend: 

 Estimating the acute Hazard Index based on the maximum 1-hour air
concentration and 1-hour RELs

 Estimating the 8-hour Hazard Index based on daily average 8-hour exposure for
those chemicals with 8-hour RELs

 Estimating the chronic Hazard Index based on the annual average air
concentration and chronic RELs, and oral RELs for multipathway substances

Until there are 8-hour RELs for many of the Hot Spots substances that have a chronic 
REL value, we recommend determining the chronic HI for the MEIW to adequately 
protect the offsite worker. 

8.3.5	 Evaluation of Background Criteria Pollutants 

The District should be contacted to determine if the contribution of background criteria 
pollutants to respiratory health effects is required to be included in an HRA for the Hot 
Spots Program.  If inclusion is required, the methods for calculating the health impact 
from acute and chronic exposure (respiratory endpoint) is the standard HI approach 
(see Sections 8.3.1 and 8.3.4).  There are currently no 8-hour RELs for criteria 
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pollutants, so 8-hour health impacts from criteria pollutants are not assessed in HRAs. 
The background criteria pollutant contribution should be calculated if the HI from the 
facility’s emissions exceeds 0.5 in either the acute or chronic assessment for the 
respiratory endpoint. 

The most recent criteria pollutant concentration data should be obtained from the ARB’s 
ambient air monitoring network and can be found in the California Almanac of 
Emissions and Air Quality on their web site at www.arb.ca.gov. For determining the 
criteria pollutant contribution in HI calculations, the annual average concentration data 
should be taken from a monitoring site near the facility.  If background contributions are 
unavailable, the District may direct the risk assessor to make an alternative assumption. 
The criteria pollutants that should be included in acute and chronic assessments for the 
respiratory endpoint are ozone, nitrogen dioxide, sulfur dioxide, sulfates, and hydrogen 
sulfide. 

8.4 Uses of Exposure Duration Adjustments for Onsite Receptors 

Onsite workers are protected by CAL OSHA and typically are not evaluated under the 
Hot Spots program. Exceptions may include a worker who also lives on the facility 
property such as at prisons, military bases, and universities that have worker housing 
within the facility.  Another scenario where the District may require assessment of on-
site worker exposure and risk is when a facility (e.g., airport) has multiple businesses 
owned by different entities within the facility/property (e.g., rental car agencies, 
restaurants, etc.).  In these situations the evaluation of onsite cancer risks, and/or acute, 
8-hour, and chronic noncancer hazard indices is appropriate under the Hot Spots 
program.  If the onsite receptor under evaluation can be exposed through a 
noninhalation exposure pathway, then that exposure pathway must also be included. 
When a receptor lives and works on the facility, site, or property, then these receptors 
should be evaluated and reported under both residential and worker scenarios and the 
one that is most health-protective should be used for risk management decisions. 

The cancer risk estimates for the on-site residents may use a 30-year exposure duration 
while the 25-year exposure duration is used for a worker.  Under a Tier 2 analysis, 
alternate exposure durations may be evaluated and presented with all assumptions 
supported. See section 8.2.10 for more discussion of short-term exposures. 

Other situations that may require on-site receptor assessment include the presence of 
locations where the public may have regular access for the appropriate exposure period 
(e.g., a lunchtime café, store, or museum for acute exposures).  The District or 
reviewing authority should be consulted on the appropriate evaluations for the risk for all 
onsite receptors. 
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9 - Summary of the Requirements for a Modeling Protocol 
and a Health Risk Assessment Report 

The AB 2588 program is a community right-to-know act. Although risk assessment is a 
technical field, AB 2588 risk assessments need to be clear and understandable to the 
educated lay person. An Executive Summary that explains the process and the results 
of the risk assessment in lay terms is necessary. Clear risk communication is 
imperative in situations where the facility is required to notify the surrounding 
community.  In addition, the risk assessment is by law reviewed by the local Air 
Pollution Control or Air Quality Management District (District) and OEHHA in order to 
ensure that AB 2588 risk assessment procedures have been followed. This chapter 
clarifies the type of information that is needed for District and OEHHA review of 
modeling protocols and health risk assessments (HRAs). 

The material presented here is intended to promote transparent, consistent presentation 
and efficient review of the modeling protocol and the health risk assessment report 
(products). We recommend that persons preparing these products consult with the 
local District to determine if the District has modeling or HRA guidelines that supersede 
these products.  If the District does not have guidelines for these products, then we 
recommend Section 9.1 be used for modeling protocols and Section 9.2 be used for the 
presentation of HRAs.  Persons preparing modeling protocols and HRAs should specify 
the guidelines that were used to prepare their products. 

9.1 Submittal of a Modeling Protocol 

It is strongly recommended that a modeling protocol be submitted to the District for 
review and approval prior to extensive analysis with an air dispersion model.  The 
modeling protocol is a plan of the steps to be taken during the air dispersion modeling 
and risk assessment process. We encourage people who are preparing protocols to 
take advantage of the protocol step and fully discuss anticipated methodologies for any 
portion of your project that may need special consideration. Below, we have provided 
an example of the format that may be followed in the preparation of the modeling 
protocol. Consult with the District to confirm format and content requirements or 
to determine the availability of District modeling guidelines before submitting the 
protocol. 
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9.1.1 Outline for a Modeling Protocol 

I. Introduction 

Include the facility name, address, and a brief overview describing the 
facility’s operations. 

	 Provide a description of the terrain and topography surrounding the facility
and potential receptors.

	 Indicate the format in which data will be provided.  Ideally, the report and
summary of data will be on paper and all data and model input and output
files will be provided electronically (e.g., compact disk or CD).

	 Identify the guidelines used to prepare the protocol (e.g., District
Guidelines).

II. Emissions 

For each pollutant and process whose emissions are required to be 
quantified in the HRA, list the annual average emissions (pounds/year 
and grams/second) and the maximum one-hour emissions (pounds/hour 
and grams/second)1. Maximum 1-hour emissions are used for acute 
noncancer health impacts while annual emissions are used for chronic 
exposures (i.e., chronic and 8-hour noncancer health impacts or cancer 
risk assessment). 

	 Identify the reference and method(s) used to determine emissions
(e.g., source tests, emission factors, etc.).  Clearly indicate any emission
data that are not reflected in the previously submitted emission inventory
report.  In this event, a revised emission inventory report will need to be
submitted to the District.

	 Identify if this will be a multipathway assessment based on emitted
substances.

Except radionuclides, for which annual and hourly emissions are reported in Curies/year and 
millicuries/hour, respectively. 
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III.	 Models / Modeling Assumptions 

Specify the model and modeling assumptions 

 Identify the model(s) to be used, including the version number.
 

 Identify the model options that will be used in the analysis.
 

 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid
 
spacing should be sufficient in number and detail to capture the 
concentration at all of the receptors of interest. 

 Indicate complex terrain options that may be used, if applicable. 

 Identify the source type(s) that will be used to represent the facility’s 
operations (e.g., point, area, or volume sources, flare options or other). 

	 Indicate the preliminary source characteristics (e.g., stack height, gas 
temperature, exit velocity, dimensions of volume source, etc.). 

	 Identify and support the use of urban or rural dispersion coefficients for 
those models that require dispersion coefficients. For other models, 
identify and support the parameters required to characterize the 
atmospheric dispersion due to land characteristics (e.g., surface 
roughness, Monin-Obukhov length). 

IV.	 Meteorological Data 

Specify the type, source, and year(s) of hourly meteorological data 
(e.g., hourly surface data, upper air mixing height information). 

 State how the data are representative for the facility site.
 

 Describe QA/QC procedures.
 

 Identify any gaps in the data; if gaps exist, describe how the data gaps are
 
filled. 

V.	 Deposition 

	 Specify the method to calculate deposition (if applicable). 
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VI. Receptors 

Specify the type and location of receptors. Include all relevant 
information describing how the individual and population-related 
receptors will be evaluated. 

	 Identify and describe the location(s) of known or anticipated potential 
sensitive receptors, the point of maximum impact (PMI), the maximum 
exposed individual residential (MEIR), and worker (MEIW) receptors. 
Identify any special considerations or grids that will be used to model 
these receptors.  This information should correspond with information 
provided in Section III (e.g., fine receptor spacing of 20 meters at the 
fence line and centered on the maximum impacts; coarse receptor 
spacing of 100 meters out to 2,000 meters; extra coarse spacing of 1,000 
meters out to 20,000 meters). 

	 Identify if spatial averaging will be used.  Include necessary background 
information on each receptor including how the domain and spacing will 
be determined for each receptor or exposure pathway. 

	 Describe how the cancer burden or population impact estimates are 
calculated.  Clarify the same information for the presentation of noncancer 
population impacts (e.g., centroids of the census tracts in the area within 
the zone of impact). 

	 Specify that actual UTM coordinates and the block/street locations 
(i.e., north side of 3,000 block of Smith Street), where possible, will be 
provided for specified receptor locations. 

	 Identify and support the use of any exposure adjustments (e.g., time at 
location, diurnal). 

	 Include the list of anticipated exposure pathways that will be included and 
indicate which substance will be evaluated in the multipathway 
assessment. Identify if sensitive receptors are present and which 
receptors will be evaluated in the HRA. 

VII. Maps 

Identify how the information will be graphically presented. 

	 Indicate which cancer risk isopleths will be plotted for the cancer zone of 
impact (e.g., 10-7, 10-6 see Section 4.6.1). 

	 Indicate the hazard quotients or hazard indices to be plotted for the 
noncancer acute, 8 hour, and chronic zones of impact (e.g., 0.5, 1.0, etc.). 
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9.2 Health Risk Assessment Report 

The purpose of this section is to provide an outline to assist with the preparation and 
review of HRAs.  This outline specifies the key components that should be included in 
HRAs.  All information used for the report must be presented in the HRA.  Ideally, the 
HRA report and a summary of data used in the HRA will be on paper and all data and 
model input and output files will be provided electronically (e.g., CD).  Persons 
preparing HRAs for the Hot Spots Program should consult the District to determine if 
HRA guidelines or special formats are to be followed when preparing and presenting the 
HRA’s results. 

If District guidelines or formats do not exist that supersede this outline, then the HRA 
should follow the format presented here.  If the HRA is prepared for other programs, the 
reviewing authority should be consulted for clarification of format and content. We 
recommend that those persons preparing HRAs specify the guidelines that were used to 
prepare their product. The HRA may be considered deficient by the reviewing 
authority if components that are listed here are not included. 

9.2.1 Outline for the Health Risk Assessment Report 

I. Table of Contents 

 Section headings with page numbers indicated.
 
 Tables of tables and Table of figures with page numbers indicated.
 
 Appendices with page numbers indicated.
 

II. Executive Summary 

Overview of all relevant information regarding the project or facility. 

	 Facility identifier number (consult the District).

	 Description of facility operations and a list identifying emitted substances
including table of maximum 1-hour emissions, and annual average
emissions.

	 Provide a brief description of acute, 8-hour, chronic, and cancer health
impacts of the emitted substances, based on OEHHA’s descriptions in the 
appropriate Technical Support Documents.

	 Text presenting overview of dispersion modeling and exposure
assessment.

	 Text describing estimated cancer risk for carcinogens, noncancer Hazard
Quotients and Hazard Indices and a table showing target organ systems
by substance for noncancer impacts.
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	 Summarize the individual and population-wide health impacts including 
the driving substance(s) and the driving exposure pathways: 

o	 Location (block/street location; e.g., north side of 3,000 block of Smith 
Street) and description of the off-site point of maximum impact (PMI), 
maximum exposed individual resident (MEIR), and maximum exposed 
individual worker (MEIW). 

o	 Location (block/street location; e.g., north side of 3,000 block of Smith 
Street) and description of any on-site receptors that were evaluated at 
the facility (consult District or agency). 

o	 Location (block/street location; e.g., north side of 3,000 block of Smith 
Street) and description of any sensitive receptors that are required by 
the district or reviewing authorities (consult District or agency). 

NOTE: When presenting information described in the following 
bullets, cancer risk should be presented separately for a 
residential 30-year, Tier–1 analysis.  Results of other exposure 
assumptions (e.g., 9 or 70-year) or other tier evaluations should 
also be presented, and must be clearly labeled.  For the Hot Spots 
Program, while the 30-year exposure duration is recommended as 
the basis for public notification and risk reduction audits and 
plans, the District has discretion to use the 70 year exposure 
scenario for its decisions.  In addition, the 70 year cancer risk 
must be calculated to estimate population-wide impacts. 

o	 Text presenting an overview of the total cancer risk (including 
multipathway substances, if present) at the PMI, MEIR, MEIW, and 
sensitive receptors.  Provide a table of cancer risk by substance for the 
MEIR and MEIW (if applicable).  Include a statement indicating which 
of the substances appear to contribute most to (drive) the potential 
health impacts. In addition, identify the exposure pathways evaluated 
in the HRA. 

o	 Provide a map of the facility and surroundings and identify the location 
of the MEIR, MEIW, PMI, and other locations or receptors of interest. 

o	 Provide a map of 30-year and 70-year cancer risk zone of impact(s), if 
applicable. 

o	 Text presenting an overview of the acute and chronic noncancer 
hazard quotients and the (total) hazard indices for the PMI, MEIR, 
MEIW, and sensitive receptors.  Additionally, include 8-hour hazard 
quotients and hazard indices for the MEIW. Include separate 
statements (for acute, 8-hour, and chronic exposures) indicating which 
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of the substances appear to drive the potential health impacts. In 
addition, clearly identify the primary target organ(s) that are impacted 
from acute, 8-hour, and chronic exposures. 

o	 Identify any sensitive subpopulations (e.g., child daycare facilities,
schools, nursing homes) of concern.

o	 Table and text presenting an overview of estimates of population
exposure (e.g., cancer burden or population estimates from HARP)
(consult District or agency) (see Section 8.4).

o	 Version of the Risk Assessment Guidelines and computer program(s)
used to prepare the risk assessment (e.g., HARP).

III. Risk Assessment Procedures 

A.	 Hazard identification 

	 Table and text identifying all substances emitted from the facility, plus any
other substances required by the District or reviewing authority.  Include
the CAS number of the substance and the physical form of the substance
if possible.  [The Hot Spots substances are listed in Appendix A, and also
in the ARB’s Emission Inventory Criteria and Guidelines Regulations (Title
17, California Code of Regulations, Sections 93300-93300.5), and the
Emission Inventory Criteria and Guidelines Report (EICG Report), which is
incorporated by reference therein (ARB, 1997)].

	 Table and text identifying all substances that are evaluated for cancer risk
and/or noncancer acute, 8-hour, and chronic health impacts. In addition,
identify any multipathway substances that present a cancer risk or chronic
noncancer hazard via noninhalation routes of exposure.

	 Describe the types and amounts of continuous or intermittent predictable
emissions from the facility that occurred during the reporting year.  As
required by statute, releases from a facility include spilling, leaking,
pumping, pouring, emitting, emptying, discharging, injecting, escaping
(fugitive), leaching, dumping, or disposing of a substance into ambient air.
Include the substance(s) released and a description of the processes that
resulted in long-term and continuous releases.

B.	 Exposure Assessment 

This section describes the information related to the air dispersion modeling 
process that needs to be reported in the risk assessment; the information is also 
presented in Chapter 4 (see Section 4.15). The District may have specific 
requirements regarding format and content (see Section 4.14).  Sample 
calculations should be provided at each step to indicate how reported emissions 
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data were used. Reviewing agencies must receive input, output, and supporting 
files of various model analyses on computer-readable media (e.g., CD). 

1. Information on the Facility and its Surroundings 

Report the following information regarding the facility and its surroundings: 

 Facility Name 

 Location (UTM coordinates and street address) 

 Land use type (see Section 2.4) 

 Local topography 

 Facility plot plan identifying: 
o source locations 
o property line 
o horizontal scale 
o building heights 
o emission sources 

2. Source and Emission Inventory Information 

a. Release Parameters 

Report the following information for each release location in table format: 

 Release location identification number 

 Release name 

 Release type (e.g., point, volume, area, line, pit, etc.) 

 Source identification number(s) used by the facility for sources that 
emit out of this release location 

 Release location using UTM coordinates 

 Release parameters by release type (e.g., shown for point source): 

 Stack height (m), stack diameter (building dimensions for downwash, 
exhaust gas exit velocity (m/s), exhaust gas volumetric flow rate 
(ACFM), exhaust gas exit temperature (K), etc. 

b. Source Description and Operating Schedule 

The description and operating schedule for each source should be 
reported in table form including the following information: 

 Source identification number used by the facility 

 Source name 

 Number of operating hours per day and per year (e.g., 0800-1700, 
2700 hr/yr) 

 Number of operating days per week (e.g., Mon-Sat) 
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	 Number of operating days or weeks per year (e.g., 52 wk/yr excluding
major holidays)

	 Release point identification number(s) for where source emissions are
released

	 Fraction of source emissions emitted at each release point by release
point ID number

c.	 Emission Control Equipment and Efficiency

	 Report emission control equipment and efficiency by source and by
substance

d.	 Emissions Data Grouped By Source

Report emission rates for each toxic substance, grouped by source (i.e.,
emitting device or process identified in Inventory Report), in table form
including the following information:

 Source name
 
 Source identification number
 
 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

e.	 Emissions Data Grouped by Substance

Report facility total emission rate by substance for all emitted substances
listed in the Air Toxics “Hot Spots” Program including the following 
information:

 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

f.	 Emission Estimation Methods

Report the methods used in obtaining the emissions data indicating
whether emissions were measured or estimated.  Clearly indicate any
emission data that are not reflected in the previously submitted emission
inventory report and submit a revised emission inventory report to the
district. A reader should be able to reproduce the risk assessment without
the need for clarification.
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g.	 List of Substances 

Include tables listing all "Hot Spots" Program substances which are 
emitted, plus any other substances required by the District.  Indicate 
substances to be evaluated for cancer risks and noncancer effects. 

h.	 Exposed Population and Receptor Location 

Report the following information regarding exposed population and
 
receptor locations:
 

	 Description of zone of impact including map showing the location of the 
facility, boundaries of zone of impact, census tracts, emission sources, 
sites of maximum exposure, and the location of all appropriate 
receptors. This should be a true map (one that shows roads, 
structures, etc.), drawn to scale, and not just a schematic drawing. 
USGS 7.5 minute maps or GIS based maps are usually the most 
appropriate choices. (If significant development has occurred since 
the user’s survey, this should be indicated.) 

	 Separate maps for the cancer risk zone of impact and the hazard index 
(noncancer) zone of impact(s). The cancer zone of impact should 
include isopleths down to at least the 1/1,000,000 risk level.  Because 
some districts use a level below 1/1,000,000 to define the zone of 
impact, the District should be consulted.  For the noncancer zone of 
impact, three separate isopleths (to represent chronic, 8-hour, and 
acute HI) should be created to define the zone of impact for the hazard 
index from both inhalation and noninhalation pathways greater than or 
equal to 0.5. The point of maximum impact (PMI), maximum exposed 
individual at a residential receptor (MEIR), and maximum exposed 
individual worker (MEIW) for both cancer and noncancer risks should 
be located on the maps. 

	 Tables identifying population units and sensitive receptors (UTM
 
coordinates, receptor IDs or index from the modeling, and street 

addresses of specified receptors)
 

	 Heights or elevations of the receptor points. 

	 Spatial averaging: For each receptor type (e.g., PMI, MEIR, and 
MEIW, or other location of interest) that will utilize spatial averaging, 
the domain size and grid resolution must be clearly identified. If 
another domain or grid resolution other than 20 meters by 20 meters 
with 5-meter grid spacing will be used for a receptor, then care should 
be taken to determine the proper domain size and grid resolution that 
should be used.  For a worker, the HRA shall support all assumptions 
used, including, but not limited to, documentation for all workers 
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showing the area where each worker routinely performs their duties. 
The final domain size should not be greater than the smallest area of 
worker movement. Other considerations for determining domain size 
and grid spacing resolution may include an evaluation of the 
concentration gradients across the worker area. The grid spacing 
used within the domain should be sufficient in number and detail to 
obtain a representative concentration across the area of interest. 
When spatial averaging over the deposition area of a pasture, garden, 
or water body, care should be taken to determine the proper domain 
size to make sure it includes all reasonable areas of potential 
deposition. The size and shape of the pasture, garden, or water body 
of interest should be identified and used for the modeling domain. The 
grid spacing or resolution used within the domain should be sufficient 
in detail to obtain a representative deposition concentration across the 
area of interest.  One way to determine the grid resolution is to include 
an evaluation of the concentration gradients across the deposition 
area. The HRA shall support all assumptions used, including, but not 
limited to, documentation of the deposition area (e.g., size and shape 
of the pasture or water body, maps, representative coordinates, grid 
resolution, concentration gradients, etc.).  The use or spatial averaging 
is subject to approval by the reviewing authority.  This includes the size 
of the domain and grid resolution that is used for spatial averaging of a 
worksite or multipathway deposition area. 

3. Meteorological Data 

If meteorological data were not obtained directly from the District, then the report 
must clearly indicate the data source and time period used.  Meteorological data 
not obtained from the District must be submitted in electronic form along with 
justification for their use including information regarding representativeness and 
quality assurance. 

The risk assessment should indicate if the District required the use of a specified 
meteorological data set. All memos indicating the District’s approval of 
meteorological data should be attached in an appendix. 

4. Model Selection and Modeling Rationale 

The report should include an explanation of the model chosen to perform the 
analysis and any other decisions made during the modeling process. The report 
should clearly indicate the name of the models that were used, the level of detail 
(screening or refined analysis) and the rationale behind the selection. 

Also report the following information for each air dispersion model used: 

 Version number
 
 Selected options and parameters in table form
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	 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid
spacing should be sufficient in number and detail to capture the
concentration at all receptors of interest.

5.	 Air Dispersion Modeling Results

The report should include tables, text, and appendices that clearly present all of 
the following information 

	 Maximum hourly and annual average concentrations of chemicals at
appropriate receptors such as the residential and worker MEI receptors

	 Annual average and maximum one-hour (and 30-day average for lead
only) concentrations of chemicals at appropriate receptors listed and
referenced to computer printouts of model outputs

	 Model printouts (numbered), annual concentrations, maximum hourly
concentrations

	 Disk with input/output files for air dispersion program (e.g., the AERMOD
input file containing the regulatory options and emission parameters,
receptor locations, meteorology, etc.)

	 Include tables that summarize the annual average concentrations that are
calculated for all the substances at each site. The use of tables that
present the relative contribution of each emission point to the receptor
concentration is recommended.  (These tables should have clear
reference to the computer model which generated the data. It should be
made clear to any reader how data from the computer output were
transferred to these tables.)  [As an alternative, the above two tables could
contain just the values for sites of maximum impact (i.e., PMI, MEIR and
MEIW), and sensitive receptors, if required. All the values would be found
in the Appendices.]

C.	 Health Values Used in Dose-Response and Dose Estimates 

	 Provide tables of the acute, 8-hour and chronic inhalation RELs, chronic
oral RELs (if applicable), and cancer potency factors for each substance
that is quantified in the HRA.

	 Identify the guidelines (title and date) that were used to obtain these
factors, or indicate whether newly approved values obtained from the
OEHHA website were used.

	 Provide a table of target organ systems for each noncancer substance,
including acute (1 hour), 8-hour, and chronic inhalation, and chronic oral (if
applicable).
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	 Include tables of the estimated dose for each substance by each exposure 
pathway at the PMI, MEIR, MEIW, and at any sensitive receptor locations 
(required by the District). 

D.	 Risk Characterization 

The Hot Spots Analysis and Reporting Program (HARP) will generate the risk 
characterization data needed for the outline below.  Any data needed to support 
the risk characterization findings should be clearly presented and referenced in 
the text and appendices.  A listing of HARP output files that meet these HRA 
requirements is provided in this outline under the section entitled “Appendices”. 
All HARP files should be included in the HRA.  Ideally, the HRA report and a 
summary of data used in the HRA will be on paper and all data and model input 
and output files will be provided electronically (e.g., CD).  Information on 
obtaining copies of HARP is available on the California Air Resources Board’s 
Internet web site under the Air Toxics Program at www.arb.ca.gov. 

NOTE: The cancer risk for the PMI, MEIR, and sensitive receptors of interest 
must be presented in the HRA’s text, tables, and maps.  OEHHA recommends 
that cancer risk for a 30-year exposure duration be presented for the MEIR, and 
that cancer risk for 9-year and 70-year exposure durations for the MEIR be 
presented to provide the risk managers with supplemental information. Note that 
the assessment of population impacts must be based on a 70-year exposure 
duration; thus all risk assessments need to estimate cancer risk for a 70-year 
exposure duration in order to report the number of individuals residing in the risk 
isopleths, or to calculate cancer burden if the District so requires. In addition, 
some Districts may opt to make risk management decisions based on a 70-year 
exposure duration. The MEIW location should use a 25-year exposure period. 

All HRAs must include the results of a Tier-1 exposure assessment (see Chapter 
2 and 8, or the 2012 TSD).  If the reviewing authority specifies that additional 
exposure periods should be presented, or if persons preparing the HRA would 
like to present additional information (i.e., exposure duration adjustments or the 
inclusions of risk characterizations using Tier-2 through Tier-4 exposure data), 
then this information should be presented in separate, clearly titled, sections, 
tables, and text. 

The following information should be presented in this section of the HRA.  If 
not fully presented here, then by topic, clearly identify the section(s) and 
pages within the HRA where this information is presented. 

	 Description of receptors to be quantified. 

	 Table and text providing the location [UTM coordinates, receptor ID 
number or index from the modeling, and the block/street address 
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(e.g., north side of 3,000 block of Smith Street)] and description of the 
PMI, MEIR, and MEIW for both cancer and noncancer risks. 

	 Separate tables and text providing description of the PMI and MEIR for 
30-year cancer risk, and 9- or 70-year cancer risk. 

	 Tables and text describing MEIW 25-year cancer risk. 

	 Table and text providing the location [UTM coordinates, receptor ID 
number or index from the modeling, and the block/street address 
(e.g., north side of 3,000 block of Smith Street)] and description of any 
sensitive receptor that is of interest to the District or reviewing authorities 
(consult District or agency). 

	 Provide any exposure information that is used for risk characterization 
(e.g., concentrations at receptors, emissions information, census 
information, figures, zone of impact maps, etc.).  If multipathway 
substances are emitted, identify the site/route dependent exposure 
pathways (e.g., water ingestion) for the receptor(s), where appropriate 
(e.g., MEIR).  

	 Provide a summary of the site-specific inputs used for each exposure 
pathway (e.g., water or grazing intake assumptions). This information 
may be presented in an appendix with the information clearly presented 
and cross-referenced to the text. In addition, provide reference to the 
appendix (section and page number) that contains the modeling 
(i.e., HARP/dispersion modeling) files that show the same information. 

	 If any exposure parameters were used other than those provided in the Air 
Toxics Risk Assessment Guidelines: Technical Support Document for 
Exposure Assessment and Stochastic Analysis (2012), they must be 
presented in detail. The derivation and data used must be presented so 
that it is clear to the reviewer.  The justification for using site-specific 
exposure parameters must be clearly presented. 

	 Table and text presenting the potential multipathway cancer risk by 
substance, by pathway, and total, at the PMI, MEIR, MEIW, and sensitive 
receptor locations (required by the District). 

	 Table and text presenting the acute (inhalation only) and chronic 
noncancer (inhalation and oral) hazard quotients (by substance, exposure 
pathways, and target organs) and the (total) hazard indices by substance 
and target organs for the PMI, MEIR, MEIW, and sensitive receptors. For 
8-hour exposure at the MEIW (inhalation only), table and text presenting 
hazard quotients (by substance, exposure pathways, and target organs) 
and the (total) hazard indices by substance and target organs. Note: 
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Chronic noncancer results should be shown with inhalation and oral 
contributions (shown separately) and for the combined (multipathway) 
impact. 

	 Identify any sensitive subpopulations (e.g., child daycare facilities,
schools, nursing homes) of concern.

	 Table and text presenting estimates of population exposure
(e.g., population exposure estimates or cancer burden from HARP)
(consult District or agency).  Tables should indicate the number of persons
exposed to a (total) cancer risk greater than 10-7, 10-6, 10-5, 10-4, etc., and
total hazard quotient or hazard index greater than 0.5, 1.0, 2.0, and 3.0,
etc. Provide a table that shows excess cancer burden for each population
unit and the total excess cancer burden, if cancer burden calculation is
required.

	 Provide maps that illustrate the HRA results for the three sub-bullet points
below.  These maps should be an actual street map of the area impacted
by the facility with elevation contours and actual UTM coordinates, and the
facility boundaries clearly labeled. In some cases the elevation contours
will make the map too crowded and should therefore not appear. This
should be a true map (one that shows roads, structures, etc.), drawn to
scale, and not just a schematic drawing.  USGS 7.5-minute maps are
usually the most appropriate choice (see Section 4.6).

o	 The facility (emission points and boundaries), the locations of the PMI,
MEIR, MEIW, and sensitive receptors.

o	 Maps of the cancer zone of impacts (e.g., 10-6 or 10-7 levels - consult
District or Agency).  The map should clearly identify the zone of impact
for the inhalation pathway, the minimum exposure pathways (soil
ingestion, dermal exposure, and breast-milk consumption) if
multipathway substances are emitted, and the zone of impact for all
the applicable exposure pathways (minimum exposure pathways plus
any additional site/route specific pathways) for multipathway analyses.
Two maps may be needed to accomplish this. The legend of these
maps should state the level(s) used for the zone of impact and identify
the exposure pathways that were included in the assessment.

o	 Maps of the noncancer hazard index (HI) zone of impacts (e.g., 0.5 or
1.0 - consult District or Agency).  The noncancer maps should clearly
identify the noncancer zones of impact. These include the acute
(inhalation), 8-hour (inhalation), chronic (inhalation), and chronic
(multipathway) zones of impact. For clarity, presentation of the
noncancer zones of impact may require two or more maps. The
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legend of these maps should state the level(s) used for the zone of 
impact and identify the exposure pathways. 

	 The risk assessor may want to include a discussion of the strengths and 
weaknesses of the risk analyses and associated uncertainty directly 
related to the facility HRA. 

	 If appropriate, comment on the possible alternatives for control or remedial 
measures.  How do the risks compare? 

	 If possible, identify any community concerns that influence public 

perception of risk.
 

	 Sample calculations may be needed for all analyses in the HRA if 
proprietary software other than HARP was used. The District should be 
consulted.  These calculations should be clearly presented and referenced 
to the findings they are supporting in the HRA text. 

	 Version of the Risk Assessment Guidelines and computer program used 
to prepare the risk assessment. 

	 If software other than HARP is used for the health assessment modeling, 
all supporting material must be included with the HRA (e.g., all algorithms 
and parameters used in a clear, easy to review format). 

E.	 References 

Include any references used for the HRA in this section. 

F.	 Appendices 

The appendices should contain all data, sample calculations, assumptions, and 
all modeling and risk assessment files that are needed to reproduce the HRA 
results.  Ideally, a summary of data used in the HRA will be on paper and all data 
and model input and output files will be provided electronically (e.g., CD), unless 
otherwise specified by the district or reviewing authority.  All appendices and the 
information they contain should be referenced, clearly titled, and paginated. 

Potential Appendix Topics (if not presented elsewhere in the HRA 
report): 

	 List of all receptors locations (UTM coordinates, receptor ID number or 
index from the modeling, and the block/street address (e.g., north side of 
3,000 block of Smith Street)) for the PMI, MEIR, MEIW, and sensitive 
receptors. 

	 List of all emitted substances. 

	 All emissions files. 
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	 List of dose-response factors (Reference Exposure Levels and cancer 
potency factors). 

	 All air dispersion modeling input and output files.  Detailed discussions of 
meteorological data, regulatory options, emission parameters, receptor 
locations, etc. 

	 Census data. 

	 Maps. 

	 Identify the site/route dependent exposure pathways for the receptor(s), 
where appropriate (e.g., MEIR).  Provide a summary of the site-specific 
inputs used for each pathway (e.g., water or grazing intake assumptions) 
and the data to support them. 

	 All calculations used to determine emissions, concentrations, and potential 
health impacts at the PMI, MEIR, MEIW, and sensitive receptors. 

	 All HRA model input and output (HARP) files for receptors of concern. 

	 (Total) cancer and noncancer impacts by receptor, substance, and 
exposure pathway (by endpoint for noncancer) at all receptors. 

	 Presentation of alternate risk assessment methods (e.g., alternate 
exposure durations, or Tier-2 to Tier-4 evaluations with supporting 
information). 
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List of Abbreviations
 

A - Area 
AB2588 - Air Toxics “Hot Spots” Information and Assessment Act, 1987 
ACFM - Actual Cubic Feet per Minute 
ADL - Annual Dermal Load 
AQMD - Air Quality Management District (District) 
ARB - Air Resources Board 
ASF - Age Sensitivity Factor 
AT - Average Time for Lifetime Cancer Risk 
BAF - Bioaccumulation Factor 
BG - Urban Block Groups 
BLP - Buoyant Line and Point Source Dispersion Model 
BMI - Breast Milk Intake 
BPIP - Building Profile Input Program 
BPIPPRM - Building Profile Input Program for PRIME 
BSA - Body Surface Area 
BW - Bodyweight 
Cair - annual average air concentration 
CALMPRO - Calms processor program 
CAPCOA - California Air Pollution Control Officer’s Association 
CAS - Chemical Abstracts Service 
CERCLA - Comprehensive Environmental Response, Compensation and Liability Act 
Cf - Average concentration of a substance in fish 
Cm - Average concentration of a substance in mother’s milk (mislabeled on 114 as Cf) 
Cfa - Average concentration of a substance in animal products 
CONST2 - Constant in the Briggs’ stable plume rise equation using BLP 
CONST3 - Constant in the Briggs’ neutral plume rise equation using BLP 
CPF - Cancer Potency Factor 
CRIT - Convergence criterion for the line source calculations using BLP 
Cs - Concentration of Substance in the Soil 
CTDMPLUS - Complex Terrain Dispersion Model 
CTSCREEN - Complex Terrain Screening Model 
Cv - Average concentration of a substance in and on vegetation 
Cw - Concentration of a Substance in the Water 
DECFAC - Pollutant decay factor for use with BLP 
DF - Discount Factor 
DOSEair - Daily inhaled dose 
DOSEfa - Exposure through ingesting home-raised or farm animal products 
DOSEfish - Exposure through ingestion of angler-caught fish 
Dose-lm - Exposure through mother’s milk ingestion 
DOSEp - Exposure through ingesting home-grown produce 
DOSEwater - Exposure through ingesting water 

Abbreviations-1 



       

 

 
 

  
    

   
   
  

  
  

  
  

  
   
   

  
   
  

      
  
  
   

   
   
    

   
  

  
    

   
  

   
     

     
   

    
  

   
   

  
   

  
  

   
   
  

    
   

  

Air Toxics Hot Spots Program Guidance Manual February 2015 

DTHTA - Vertical potential temperature gradient 
DTSC - Department of Toxic Substance Control 
EASA - Exposure Assessment and Stochastic Analysis 
ED - Rural Enumeration Districts or Exposure Duration (in years) 
EF - Exposure Frequency 
EICG - Emission Inventory Criteria and Guidelines 
EPA - Environmental Protection Agency 
EQ - Equation 
F - Fahrenheit 
FAH - Fraction of Time at Home 
FG - Fraction of diet provided by grazing 
GIS - Geographic Information Systems 
GLC - Ground-Level Concentrations 
GRAF - Gastrointestinal Relative Absorption Factor 
HARP - Hot Spots Analysis and Reporting Program 
HESIS - Hazard Evaluation System and Information Service 
HI - Hazard Index 
HQ - Hazard Quotient 
HRA - Health Risk Assessment 
HSC - Health and Safety Code 
IARC - International Agency for Research on Cancer 
IDELS - Maximum variation in number of stability classes per hour (BLP option) 
ISCST3 - Industrial Source Complex Short Term 
IUPAC - International Union of Pure and Applied Chemistry 
K - Kelvin 
L - Fraction of locally-grown (source-impacted) feed that is not pasture (site-specific) 
LOAEL - Lowest Observed Adverse Effects Level 
LOD - Level of Detection 
LSHEAR - Plume rise wind shear (BLP option) 
LTRANS - Transitional point source plume rise (BLP option) 
MAXIT - Maximum iterations allowed for line source calculations (BLP option) 
MEIR - Maximally Exposed Individual Resident 
MEIW - Maximally Exposed Individual Worker 
METDB - Meteorological Database 
METS - Metabolic Equivalents 
MPRM - Meteorological Processor for Regulatory Models 
MWAF - Molecular Weight Adjustment Factor 
NAS - National Academy of Sciences 
NCDC - National Climatic Data Center 
NOAEL-No Observed Adverse Effects Level 
NTP - National Toxicology Program 
NWS - National Weather Station 
OCD - Offshore and Coastal Dispersion Model 
OEHHA - Office of Environmental Health Hazard Assessment 
p - Population density 
PAH - Polycyclic Aromatic Hydrocarbons 
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PCB - Polychlorinated Biphenyl 
PCDD - Polychlorinated dibenzo-p-dioxins 
PCDF - Polychlorinated dibenzofurans 
PEXP - Vertical wind speed power law profile exponents 
PM2.5 - Particulate Matter less than 2.5 microns in diameter 
PM10 - Particulate Matter less than 10 microns in diameter 
PMI - Point of Maximum Impact 
QA - Quality Assurance 
QC - Quality Control 
RCRA - Resource Conservation and Recovery Act 
REL - Reference Exposure Level 
RfC - Reference Concentration 
RfD - Reference Dose 
SCRAM - Support Center for Regulatory Air Models 
SDM - Shoreline Dispersion Model 
SIR - Soil Ingestion Rate 
SMAQMD - Sacramento Metropolitan Air Quality Management District 
SRP - Scientific Review Panel 
TAC - Toxic Air Contaminant 
Tco – Biotransfer coefficient 
TEF - Toxic Equivalency Factor 
TERAN – Terrain option in BLP 
TSD - Technical Support Document 
TSP - Total Suspended Particulates 
UCL - Upper Confidence Limits 
USGS - U.S. Geological Survey 
UTM - Universal Transvers Mercator 
WAF - Worker Adjustment Factor 
WHO - World Health Organization 
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Index of Selected Terms and Acronyms 

8 

8-hour RELs, 1-1, 4-48, 4-49, 5-33, 5-36, 6-1, 6-2, 6-5, 8-19, 8-20, 8-24, 8-25 

A 

Acute RELs, 1-1, 6-1, 6-2, 6-3, 8-22 

Age sensitivity factors, 5-24, 5-37, 5-44, 5-48, 5-49, 5-56, 5-60, 8-4, 8-5 

C 

Cancer burden, 1-4, 4-15, 4-18, 4-58, 8-1, 8-15, 8-16, 8-17, 9-30, 9-34, 9-40, 9-42 

Cancer potency factors, 2-2, 2-3, 7-1, 8-18 

Cancer risk characterization, vii, 8-14 

Chronic RELs, v, 4-49, 5-36, 5-43, 8-19 

F 

Fraction of time at home, 8-5 

H 

HARP, iii, 2, 1-4, 2-2, 2-4, 4-1, 4-7, 4-15, 4-19, 4-22, 4-24, 4-26, 4-43, 4-46, 4-48, 4-49, 

4-50, 5-3, 5-27, 6-6, 6-7, 6-12, 8-2, 8-12, 8-15, 8-17, 8-20, 9-34, 9-40, 9-41, 9-42, 9

43, 9-44, 9-47 

Hazard index approach, vii, 8-19 

HI, 1-5, 4-16, 4-49, 4-62, 6-3, 6-6, 6-7, 6-12, 8-17, 8-20, 8-21, 8-23, 8-24, 8-25, 9-37, 9

43 

HQ, 6-3, 6-6, 6-7, 6-12, 8-19, 8-20, 8-21, 8-22, 8-23 

I 

Individual cancer risk, vii, xi, 8-6, 8-15 

Inhalation RELs, 6-1, 8-19 

M 

MEIR, vii, xi, 1-4, 2-5, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-43, 4-58, 4-62, 4-63, 5-1, 5

2, 5-35, 5-36, 5-43, 5-63, 8-1, 8-6, 8-15, 8-16, 8-18, 8-24, 9-30, 9-33, 9-34, 9-37, 9

38, 9-39, 9-40, 9-41, 9-42, 9-44 
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MEIW, vii, xi, 1-4, 4-21, 4-22, 4-23, 4-24, 4-25, 4-26, 4-27, 4-49, 4-58, 4-62, 4-63, 5-1, 

5-2, 5-26, 5-30, 5-33, 5-34, 5-36, 5-37, 5-42, 5-43, 5-44, 5-46, 6-5, 8-1, 8-6, 8-7, 8-9, 

8-12, 8-15, 8-18, 8-24, 9-30, 9-33, 9-34, 9-37, 9-38, 9-39, 9-40, 9-41, 9-42, 9-44 

Multipathway cancer risk, vii, 8-12, 8-13 

Multipathway substances, 5-3, 5-4, 5-23, 5-24, 5-34, 5-36, 7-2, 8-10, 8-12, 8-13, 8-22, 

8-24, 9-33, 9-34, 9-41, 9-43 

N 

Noninhalation pathways, 4-16, 4-49, 4-62, 5-3, 5-34, 6-12, 8-2, 8-9, 8-10, 8-11, 8-12, 8

13, 8-15, 8-22, 8-23, 8-24, 9-37 

O 

Oral cancer potency factors, 1-1, 7-1, 7-2, 7-3 

Oral chronic RELs, 1-1, 5-36, 6-1 

P 

PMI, 1-4, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-58, 4-62, 4-63, 5-1, 8-1, 9-30, 9-33, 9-34, 

9-37, 9-38, 9-39, 9-40, 9-41, 9-42, 9-44 

Population-wide cancer risk, vii, 8-15 

R 

Reference Exposure Levels, vi, x, xi, 1, 3, 1-1, 1-8, 2-3, 2-6, 5-33, 6-1, 6-2, 6-3, 6-4, 6

5, 6-6, 6-8, 6-12, 6-13, 6-14, 8-1, 8-4, 9-44 

S 

Short term projects, vii, 8-17 

Spatial averaging, 4-23, 4-24, 4-25, 4-26, 4-27, 4-58, 4-62, 9-30, 9-38 

Stochastic, iii, vii, ix, x, 1, 3, 1-1, 1-7, 1-8, 2-4, 2-5, 2-6, 2-7, 4-1, 4-23, 4-49, 4-64, 5-2, 

5-25, 5-37, 5-39, 5-42, 5-53, 5-59, 5-64, 5-65, 8-14, 8-26, 9-42 

Stochastic approach, 1-7, 2-5, 2-6, 5-23, 8-3, 8-4, 8-15 

T 

Tier 1, 1-7, 2-4, 2-6, 4-23, 5-6, 5-7, 5-13, 5-24, 5-26, 5-27, 5-30, 5-33, 8-2, 8-3, 8-3, 8-4, 

8-12, 8-14 

Tier 2, 1-7, 2-6, 4-21, 5-6, 5-8, 5-29, 5-30, 8-2, 8-3, 8-4, 8-25 

Tier 3, 1-7, 2-6, 5-23, 5-63, 8-2, 8-3, 8-4 

Tier 4, 1-7, 2-6, 8-2, 8-3, 8-4 

Tiered approach, 2, 1-1, 1-2, 1-7, 2-1, 2-4, 2-6, 4-18, 8-2 

Index-2 



South Coast 
Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4182 
(909) 396-2000 • www.aqmd.gov
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South Coast AQMD Air Quality Significance Thresholds 
Mass Daily Thresholds a 

Pollutant Construction b Operation c 
NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

PM2.5 55 lbs/day 55 lbs/day 

SOx 150 lbs/day 150 lbs/day 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

Toxic Air Contaminants (TACs), Odor, and GHG Thresholds 
TACs 

(including carcinogens and non-
carcinogens) 

Maximum Incremental Cancer Risk ≥ 10 in 1 million 
Cancer Burden > 0.5 excess cancer cases (in areas ≥ 1 in 1 million) 

Chronic & Acute Hazard Index ≥ 1.0 (project increment) 
Odor Project creates an odor nuisance pursuant to South Coast AQMD Rule 402 
GHG 10,000 MT/yr CO2eq for industrial facilities 

Ambient Air Quality Standards for Criteria Pollutants d 
NO2 

 
1-hour average 

annual arithmetic mean 

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards: 

0.18 ppm (state) 
0.03 ppm (state) and 0.0534 ppm (federal) 

PM10 
24-hour average 
annual average 

 
10.4 µg/m3 (construction)e & 2.5 µg/m3  (operation) 

1.0 µg/m3 
PM2.5 

24-hour average 
 

10.4 µg/m3 (construction)e & 2.5 µg/m3  (operation) 
SO2 

1-hour average 
24-hour average 

 
0.25 ppm (state) & 0.075 ppm (federal – 99th percentile) 

0.04 ppm (state) 
Sulfate 

24-hour average 
 

25 µg/m3 (state) 
CO 

 
1-hour average 
8-hour average 

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards: 

20 ppm (state) and 35 ppm (federal) 
9.0 ppm (state/federal) 

Lead 
30-day Average 

Rolling 3-month average 

 
1.5 µg/m3 (state) 

0.15 µg/m3 (federal) 
a Source:  South Coast AQMD CEQA Handbook (South Coast AQMD, 1993) 
b Construction thresholds apply to both the South Coast Air Basin and Coachella Valley (Salton Sea and Mojave Desert Air Basins).  
c For Coachella Valley, the mass daily thresholds for operation are the same as the construction thresholds. 
d Ambient air quality thresholds for criteria pollutants based on South Coast AQMD Rule 1303, Table A-2 unless otherwise stated. 
e Ambient air quality threshold based on South Coast AQMD Rule 403.  

KEY: lbs/day = pounds per day ppm = parts per million µg/m3 = microgram per cubic meter ≥  = greater than or equal to 
 MT/yr  CO2eq = metric tons per year of CO2 equivalents > = greater than  
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Executive Summary 

The Multiple Air Toxics Exposure Study IV (MATES IV) is a monitoring and evaluation study 
conducted in the South Coast Air Basin (Basin).  The study is a follow up to previous air toxics 
studies in the Basin and is part of the South Coast Air Quality Management District (SCAQMD) 
Governing Board Environmental Justice Initiative. 

The MATES IV Study consists of several elements.  These include a monitoring program, an 
updated emissions inventory of toxic air contaminants, and a modeling effort to characterize risk 
across the Basin.  The study focuses on the carcinogenic risk from exposure to air toxics.  It does 
not estimate mortality or other health effects from particulate exposures.  The latter analyses are 
conducted as part of the updates to Air Quality Management Plans and are not included here. 

A network of 10 fixed sites was used to monitor toxic air contaminants once every six days for 
one year.  The locations of the sites were generally the same as in the MATES II and MATES III 
Studies to allow for comparisons over time.  The one exception is the West Long Beach site, 
which was about 0.8 mile northwest of the location used in MATES III.  The locations of the 
sites are shown in Figure ES-1. 

As noted above, the study also includes computer modeling to estimate air toxic levels 
throughout the Basin.  This allows estimates of air toxic risks in all areas of the Basin, as it is not 
feasible to conduct monitoring in all areas. 

To provide technical guidance in the design of the study, a Technical Advisory Group was 
formed.  The panel of experts from academia, environmental groups, industry, and public 
agencies provided valuable insight on the study design.   

In the monitoring program, over 30 air pollutants were measured.  These are listed in Table  
ES-1.  These included both gaseous and particulate air toxics. 

Table ES-1  Substances Measured in MATES IV  

Acetaldehyde Dichloroethane Organic Carbon (OC) 
Acetone Elemental Carbon (EC) PAHs 
Arsenic  Ethyl Benzene Perchloroethylene 
Benzene Formaldehyde PM2.5 
Black Carbon (BC) Hexavalent Chromium PM10 
1,3-Butadiene Lead Selenium 
Cadmium Manganese Styrene 
Carbon Tetrachloride Methylene Chloride Toluene 
Chloroform Methyl ethyl ketone Trichloroethylene 
Copper MTBE Ultrafine Particles (UFP) 
Dibromoethane Naphthalene Vinyl Chloride 
Dichlorobenzene Nickel Xylene 
  Zinc 
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The monitored and modeled concentrations of air toxics were then used to estimate the 
carcinogenic risks from ambient levels.  Annual average concentrations were used to estimate a 
lifetime risk from exposure to these levels, consistent with guidelines established by the Office 
of Environmental Health Hazard Assessment (OEHHA) of the California Environmental 
Protection Agency (CalEPA).  After release of the draft MATES IV Report, OEHHA adopted 
revised methodology to estimate carcinogenic risk.  To provide a consistency with the draft 
report and previous MATES reports, we continue to present the risk results using the previous 
method.  We also provide the estimates of risk based on the new methodology. 

Key results of the study are presented below. 

Fixed Site Monitoring 

The levels of air toxics continued to decline compared to previous MATES studies.  The most 
dramatic reduction is in the level of diesel particulate, which showed 70% reduction in average 
level measured at the 10 monitoring sites compared to MATES III.  The carcinogenic risk from 
air toxics in the Basin, based on the average concentrations at the 10 monitoring sites, is 65% 
lower than the monitored average in MATES III.  This risk refers to the expected number of 
additional cancers in a population of one million individuals if they were exposed to these levels 
over a 70-year lifetime.  About 90% of the risk is attributed to emissions associated with mobile 
sources, with the remainder attributed to toxics emitted from stationary sources, which include 
large industrial operations such as refineries and metal processing facilities, as well as smaller 
businesses such as gas stations and chrome plating.  The average risks from the annual average 
levels of air toxics calculated from the fixed monitoring sites data are shown in Figure ES-2 
along with the key pollutant contributors to overall risk.   

The air toxics risk at the fixed sites ranged from 320 to 480 per million.  The risk by site is 
depicted in Figure ES-3.  The results indicate that diesel particulate is the major contributor to air 
toxics risk, accounting on average for about 68% of the total.  This compares to about 84% in 
MATES III.  In Figure ES-4 the relative effect of using the updated calculation methodology is 
shown by monitoring site.  On average, the calculated risk is about 2.5 times higher with the 
revised methodology.1  We note that this is not a change in exposure levels and that the relative 
risks compared to MATES III are not changed. 

Modeling 

Regional air quality modeling is used to determine ambient air toxic concentrations throughout 
the Basin due to air toxic emissions from all sources.  The model simulated concentrations of 
toxic compounds are translated into air toxic health risks based upon compound potency risk 
factors.  This analysis complements the techniques used to assess concentration and risk from the 
data acquired at the fixed monitoring sites.   

As in MATES III, MATES IV employed the Comprehensive Air Quality Model with Extensions 
(CAMx), enhanced with a reactive tracer modeling capability (RTRAC), as the dispersion and 
                                                 
1 In the October, 2014 Draft MATES IV Report, the increase in risk estimates was given as a 2.7 fold increase.  This 
was based on using the 90th percentile of breathing rate distribution.  In anticipation of CARB guidance for risk 
management, we have used the 80th percentile of the breathing rate distribution for ages greater than 2 years.  This 
resulted in a 2.45 fold change in the estimate of risk. 
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chemistry modeling platform used to simulate annual impacts of both gas and particulate toxic 
compounds in the Basin.  The version of the RTRAC in CAMx used in the modeling simulations 
includes an air toxics chemistry module that is used to treat the formation and destruction of 
reactive air toxic compounds.    

Modeling was conducted on a domain that encompassed the Basin and the coastal shipping lanes 
using a 2 km by 2 km grid size.  A projected emissions inventory for 2012 based on the 2012 
AQMP emissions inventory, which included detailed source profiles of air toxic sources, 
provided the mobile and stationary source inputs for the MATES IV simulations.  Although the 
actual measurements and modeling for MATES IV spanned July 1, 2012, to June 30, 2013, for 
simplicity, the MATES IV modeling utilized the 2012 emissions inventory.   

The results of the regional modeling estimates of risk are depicted in Figure ES-5.   As shown, 
the areas of higher risk include those near the ports, Central Los Angeles, and along 
transportation corridors. 

For comparison purposes, Table ES-2 shows the estimated population weighted risk across the 
Basin for the MATES III and MATES IV periods.  The population weighted risk was about 57% 
lower compared to the MATES III period (2005).   

Table ES-2  Modeled Air Toxics Risk Comparisons Using the CAMx Model 

 MATES IV MATES III Change 

Population 
weighted risk  
(per million) 

367 853 -57% 

 

Applying the revised OEHHA methodology to the modeled air toxics levels, the MATES IV 
estimated population weighted risk is 897 per million, an increase of about 2.5 times higher.  
Again we note that this is not a change in exposure levels, and that the relative risks compared to 
MATES III are not changed. 

Figure ES-6 depicts the 2005 to 2012 change in estimated air toxics risk for each model grid cell 
estimated from the CAMx simulations.  Overall, air toxics risk was reduced to varying levels 
across the Basin, with the largest improvements in the highest risk areas. 

Noncancer Assessment 

To assess the potential for noncancer health risks, the monitored average levels were compared 
to the chronic reference exposure levels (RELs) established by OEHHA.  The chronic REL is the 
air concentration at or below which adverse noncancer health effects would not be expected in 
the general population with exposure for at least a significant fraction of a lifetime.  The 
measured concentrations of air toxics were all below the established chronic RELs.   
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Caveats and Uncertainty 

One source of uncertainty is that currently there is no technique to directly measure diesel 
particulates, the major contributor to risk in this study, so indirect estimates based on 
components of diesel exhaust must be used.  The method chosen to estimate diesel particulate is 
to adjust measured EC levels by the ratio of emissions of EC and diesel from the emissions 
inventory estimates.  This approach was reviewed by the Technical Advisory Group, and it is 
staff’s judgment that this is an appropriate method to estimate the ambient levels of diesel 
particulate matter.  During the MATES III Study, this method gave average estimates that were 
very similar to those estimated using a Chemical Mass Balance method.  Additional detail is 
provided in Chapter 2. 

There are also uncertainties in the risk potency values used to estimate lifetime risk of cancer.  
This study used the unit risks for cancer potency established by OEHHA and the annual average 
concentration measured or modeled to calculate risk.  This methodology has long been used to 
estimate the relative risks from exposure to air toxics in California and is useful as a yardstick to 
compare potential risks from varied sources and emissions and to assess any changes in risks 
over time that may be associated with changing air quality.   

The estimates of health risks are based on the state of current knowledge, and the process has 
undergone extensive scientific and public review.  However, there is uncertainty associated with 
the processes of risk assessment.  This uncertainty stems from the lack of data in many areas 
necessitating the use of assumptions.  The assumptions are consistent with current scientific 
knowledge, but are often designed to be conservative and on the side of health protection in 
order to avoid underestimation of public health risks.   However, community and environmental 
justice advocates have often commented that risks are underestimated due to unquantified effects 
of toxic pollutants.  

As noted in the OEHHA risk assessment guidelines, sources of uncertainty, which may either 
overestimate or underestimate risk, include: (1) extrapolation of toxicity data in animals to 
humans; (2) uncertainty in the estimation of emissions; (3) uncertainty in the air dispersion 
models; and (4) uncertainty in the exposure estimates.  Uncertainty may be defined as what is not 
currently known and may be reduced with further scientific studies.  In addition to uncertainty, 
there is a natural range or variability in the human population in such properties as height, 
weight, and susceptibility to chemical toxicants. 

Thus, the risk estimates should not be interpreted as actual rates of disease in the exposed 
population, but rather as estimates of potential risk, based on current knowledge and a number of 
assumptions.  However, a consistent approach to risk assessment is useful to compare different 
sources, different substances, and different time frames in order to prioritize public health 
concerns. 

Updates to Cancer Risk Estimation Methods 

Staff notes that OEHHA has adopted updated methods for estimating cancer risks.2  The new 
method includes utilizing higher estimates of cancer potency during early life exposures.  There 

                                                 
2  California Environmental Protection Agency Office of Environmental Health Hazard Assessment, Air Toxics Hot 
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are also differences in the assumptions on breathing rates and length of residential exposures.  
Staff has calculated unit risk factors with the updated methodology to show the effect of 
applying the methodology.  These calculated unit risk factors are shown in Appendix I.  While 
the previous method is used to compare results with past studies, staff also presents the estimates 
using the updated methods.  These are shown in Figure ES-7 for the regional modeled air toxics 
levels.  Thus, while air toxic emissions, ambient levels, and resulting exposures have dropped 
significantly over the past several years, the updated OEHHA methods estimate that the risks 
from a certain level of air toxic exposure are significantly higher than previously assumed.   

Conclusion 

Compared to previous studies of air toxics in the Basin, this study found decreasing air toxics 
exposure, with the estimated Basin-wide population-weighted risk down by about 57% from the 
analysis done for the MATES III time period.  The ambient air toxics data from the 10 fixed 
monitoring locations also demonstrated a similar reduction in air toxic levels and risks.   

Policy Implications 

While there has been substantial improvement in air quality regarding air toxics emissions and 
exposures, in staff’s view the risks are still unacceptably high, especially near sources of toxic 
emissions such as the ports and transportation corridors.  In addition, when updates to risk 
calculation methods are incorporated, the risks are substantially higher than previously 
estimated.  Diesel particulate, while also substantially reduced from past MATES studies, 
continues to dominate the overall cancer risk from air toxics.   

The results from this study continue to support a continued focus on the reduction of toxic 
emissions, particularly from diesel engines. 

 

                                                                                                                                                             
Spots Program Risk Assessment Guidelines.   The Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments, February, 2014 



MATES IV  Final Report 

ES-6 

Figure ES-1  Map of MATES IV Monitoring Sites 
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Figure ES-3.   

 
 

 
Figure ES-4.  MATES IV Cancer Risk Results Comparison Between Previous and Updated 
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Figure ES-5 
MATES IV Modeled Air Toxics Risk Estimates
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Figure ES-6  
Change in Air Toxics Estimated Risk (per million) from 2005 to 2012  
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Figure ES-7 
MATES IV Modeled Air Toxics Risks Estimates Using Updated OEHHA Methodology 
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Chapter 1.  Introduction 

1.1 Background 
The South Coast Air Basin (Basin), a highly urbanized area, is home to over 17 million people 
who own and operate about 11 million motor vehicles and contains some of the highest 
concentrations of industrial and commercial operations in the country.  It also has some of the 
worst air quality in the U.S.  In 1986, SCAQMD conducted the first MATES study to determine 
the Basin-wide risks associated with major airborne carcinogens.  At the time, the state of 
technology was such that only 10 known air toxic compounds could be analyzed.  In 1998, a 
second MATES study (MATES II) represented one of the most comprehensive air toxics 
measurement programs conducted in an urban environment.  MATES II included a monitoring 
program of 40 known air toxic compounds, an updated emissions inventory of toxic air 
contaminants, and a modeling effort to characterize health risks from hazardous air pollutants.  A 
third study, MATES III, was conducted in the 2004-2006 timeframe.  It consisted of a two-year 
monitoring program as well as updates to the air toxics emissions inventory and a regional 
modeling analysis of exposures to air toxics in the Basin. 
 
Since these studies were first conducted, numerous emissions control programs have been 
implemented at the national, state, and local levels; and toxics emissions have been declining.  
However, at the community level, there remains heightened awareness of toxic air contaminant 
exposures.  There are also environmental justice concerns that programs designed to reduce 
emissions may not be effective in reducing risks from toxic air contaminants in certain areas, 
particularly in communities with lower income or multiple sources of air toxics. 
 
This report presents the results of the fourth air toxics monitoring and exposure study conducted 
by the SCAQMD (MATES IV).  It consists of a one-year monitoring study, an updated air toxic 
emissions inventory, as well as updates to monitored and modeled exposures and risk estimated 
from air toxics. The objective is to update the characterization of ambient air toxic 
concentrations and potential exposures to air toxics in the Basin. 
 
This study, as the previous MATES studies, focuses on the carcinogenic risks from exposures to 
air toxics.  It does not include an analysis of noncancer mortality from exposure to particulates.  
An analysis of mortality and other health effects from exposure to particulates was conducted as 
part of the periodic updates to the Air Quality Management Plans. 
 
The results of this effort can be used to determine spatial patterns of exposure to hazardous air 
pollutants in the Basin, assess the effectiveness of current air toxic control measures, provide 
long-term trends of air toxic levels, and help to develop appropriate control strategies for 
reducing exposures to toxics associated with significant public health risks.   
 
There are three main components to the study, as listed below: 
 

• Air Toxics Monitoring and Analyses 
• Air Toxics Emissions Inventory Updates 
• Air Toxic Modeling and Risk Assessments 
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In addition to air toxics, the monitoring portion of the study included continuous measurements 
of black carbon and ultrafine particles.  These components are further described in the chapters 
that follow. 

1.2 Estimates of Risks 
A health risk assessment evaluates the potential health impacts from exposures to substances 
released from a facility or found in the air.  These assessments provide estimates of potential 
long-term cancer and noncancer health risks.  The assessments do not collect information on 
specific individuals but are estimates of potential effects in the population at large. 
 
Potential health risks were estimated using methodology consistent with the procedures 
recommended in the 2003 OEHHA “Air Toxics Hot Spots Program Guidance Manual for 
Preparation of Health Risk Assessments” (Guidance Manual).  As discussed in the Guidance 
Manual, the risk assessment process generally consists of four parts; namely hazard 
identification, exposure assessment, dose response assessment, and risk characterization.  The 
risk assessment steps, as applied in this study, are briefly summarized below. 
 
Hazard Identification 
 
Hazard identification involves determination of whether a hazard exists; and, if so, if the 
substance of concern is a potential human carcinogen or is associated with other types of adverse 
health effects in humans.  For this study, the list of air toxics in the OEHHA Guidelines was used 
in conjunction with information on ambient levels of air toxics from previous studies, as well as 
input from the Technical Advisory Group, to determine which substances on which to focus for 
this assessment.  This list is provided in Appendix I. 
 
Exposure Assessment 
 
The purpose of an exposure assessment is to estimate the extent of public exposure for a 
substance.  This can involve quantification of emissions from a source, modeling of 
environmental transport and fate, and estimation of exposure levels over some period of time.  In 
this study, annual averages of the air toxics of concern were estimated in two ways.  For the 
fixed site monitoring station data, annual averages were calculated and used as an estimate of 
exposure.  For the modeling analysis, emissions over the Basin were estimated and allocated to 2 
kilometer by 2 kilometer geographic grids, and a regional dispersion model was used to estimate 
the annual average concentrations in each grid cell. 
 
Dose Response Assessment 
 
The dose response assessment characterizes the relationship between exposure to a substance and 
the incidence of an adverse health effect in an exposed population.  For estimating cancer risk, 
the dose-response is expressed in terms of a potency slope that is used to calculate the probability 
of cancer associated with a given exposure.  These cancer potency factors are expressed as the 
95th statistical upper confidence limit of the slope of the dose response curve assuming a 
continuous lifetime exposure to a substance at a dose of one milligram per kilogram of body 
weight.  For effects other than cancer, dose-response data are used to develop acute and chronic 
reference exposure levels (RELs).  The RELs are defined as the concentrations at or below which 
no adverse noncancer health effects would be found in the general population.  The acute RELs 
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are designed to be protective for infrequent one-hour exposures.  The chronic RELs are designed 
to be protective for continuous exposure for at least a significant fraction of a lifetime.   
 
For this study, the dose-response estimates developed by OEHHA are used to estimate the 
potential for adverse health effects.  Note that these estimates sometimes differ from those 
developed by the U.S. EPA.  For example, OEHHA has developed a cancer potency factor for 
diesel exhaust, whereas the U.S. EPA has elected not to do so.  The U.S. EPA does state, 
however, that diesel exhaust is likely to be carcinogenic to humans and has adopted regulations 
designed to reduce diesel exhaust exposure.  While some of the potency estimates OEHHA has 
developed for other air toxics produce different estimates of risks than those that would be 
calculated using the U.S. EPA values, the risk from diesel exhaust calculated using OEHHA’s 
cancer potency factor is the dominant contributor to the estimated air toxics cancer risk in this 
study. 
 
Risk Characterization 
 
In this step, the estimated concentration of a substance is combined with the potency factors and 
RELs to determine the potential for health effects.  In this study, the estimated or measured 
annual average levels for potential carcinogens are multiplied by the potency factor expressed as 
unit risks.  The unit risk is the probability associated with a lifetime exposure to a level of one 
microgram per cubic meter of air of a given substance.  The unit risk factors developed by 
OEHHA and used in this study are listed in Appendix I. 
 
The potential cancer risk for a given substance is expressed as the incremental number of 
potential cancer cases that could be developed per million people, assuming that the population 
is exposed to the substance at a constant annual average concentration over a presumed 70-year 
lifetime.  These risks are usually presented in chances per million.  For example, if the cancer 
risks were estimated to be 100 per million, the probability of an individual developing cancer due 
to a lifetime of exposure would be one hundred in a million, or one in ten thousand.  In other 
words, this predicts an additional 100 cases of cancer in a population of a million people over a 
70-year lifetime. 
 
Perspectives of Risk 
 
To provide perspective, it is often helpful to compare the risks estimated from assessments of 
environmental exposures to the overall rates of health effects in the general population.  For 
example, it is often estimated that the incidence of cancer over a lifetime in the U.S. population 
is in the range of 1 in 4 to 1 in 3.  This translates into a risk of about 300,000 in a million.  It has 
also been estimated that the bulk of cancers from known risk factors are associated with lifestyle 
factors such as tobacco use, diet, and being overweight.  One such study, the Harvard Report on 
Cancer Prevention, estimated that of all cancers associated with known risk factors, about 30% 
were related to tobacco, about 30% were related to diet and obesity, and about 2% were 
associated with environmental pollution related exposures. 
 
Source of Uncertainty 
 
The estimates of health risks are based on the state of current knowledge, and the process has 
undergone extensive scientific and public review.  However, there is uncertainty associated with 
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the processes of risk assessment.  This uncertainty stems from the lack of data in many areas, 
thus necessitating the use of certain assumptions.  The assumptions are consistent with current 
scientific knowledge, but are often designed to be conservative and on the side of health 
protection in order to avoid potential underestimation of public health risks.    
 
As noted in the OEHHA guidelines, sources of uncertainty, which may either overestimate or 
underestimate risk, include: (1) extrapolation of toxicity data from animal studies to humans, (2) 
uncertainty in the estimation of emissions, (3) uncertainty in the air dispersion models, and (4) 
uncertainty in the exposure estimates. Uncertainty may be defined as what is not currently 
known and may be reduced with further scientific studies.  In addition to uncertainty, there is a 
natural range or variability in the human population in such properties as height, weight, age, and 
susceptibility to chemical toxicants. 
 
Thus, the risk estimates should not be interpreted as actual rates of disease in the exposed 
population, but rather as estimates of potential risk, based on current knowledge and a number of 
assumptions.  However, a consistent approach to risk assessment is useful in comparing different 
sources and different substances in order to prioritize public health concerns. 
 

1.3 Updates to Cancer Risk Estimation Methods 
After the release of the draft MATES IV Report, OEHHA adopted revised methodology to 
estimate carcinogenic risk.  To provide a consistency with the draft report and previous MATES 
reports, we continue to present the risk results using the previous method as described above.  
We also provide the estimates of risk based on the new methodology to show the difference 
between the two methodologies. 
 
The new OEHHA method for estimating cancer risks includes utilizing higher estimates of 
cancer potency during early life exposures.  There are also differences in the assumptions on 
breathing rates and length of residential exposures.  Staff has calculated unit risk factors with the 
updated methodology to show the effect of applying the methodology.  These calculated unit risk 
factors are shown in Appendix I.  While the previous method is used to compare results with past 
studies, staff also presents the estimates using the updated methods.  Thus, while air toxic 
emissions, ambient levels, and resulting exposures and risks have dropped significantly over the 
past several years, the updated OEHHA methods estimate that the risks from a certain level of air 
toxic exposure are significantly higher than previously assumed.   
 

1.4 References 
The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk 
Assessments, Office of Environmental Health Hazard Assessment, California Environmental 
Protection Agency, 2003. 
 
Harvard Report on Cancer Prevention Volume 1: Causes of Human Cancer  
Cancer Causes & Control, Volume 7 Supplement November 1996  
 
 





MATES IV  Final Report 

2-1 
 

Chapter 2.  Air Toxics Monitoring and Analyses 

2.1 Substances Monitored 
The chemical compounds (Table 2-1) monitored in MATES IV include the toxics posing the 
most significant contributors to health risks as found in previous studies in the Basin.  Additional 
measurements include organic carbon, elemental carbon, and total carbon, as well as particulate 
matter (PM), including PM2.5.  Acrolein was initially considered to be included.  However, there 
was no suitable method available for routine analyses at the time the study began.  Other 
compounds are also reported, since they are additionally captured in both the sampling and 
analytical protocols. 

Table 2-1  Substances Monitored in MATES IV 

Acetaldehyde Dichloroethane Organic Carbon (OC) 
Acetone Elemental Carbon (EC) PAHs 
Arsenic  Ethyl Benzene Perchloroethylene 
Benzene Formaldehyde PM2.5 
Black Carbon (BC) Hexavalent Chromium PM10 
1,3-Butadiene Lead Selenium 
Cadmium Manganese Styrene 
Carbon Tetrachloride Methylene Chloride Toluene 
Chloroform Methyl ethyl ketone Trichloroethylene 
Copper MTBE Ultrafine Particles (UFP) 
Dibromoethane Naphthalene Vinyl Chloride 
Dichlorobenzene Nickel Xylene 
  Zinc 
 
 
These substances are the same as measured in MATES III with the addition of black carbon and 
ultrafine particles. 

2.2 Monitoring Sites 
The monitoring sites are generally identical to those used in the MATES II and III Studies, other 
than for the West Long Beach site.  These sites were originally selected to measure numerous air 
toxic compounds at different locations in the Basin in order to establish a baseline of existing air 
toxic ambient concentrations, as well as risk data, and to assist in the assessment of modeling 
performance accuracy.  The West Long Beach site for the MATES IV Study is about 0.8 mile 
northwest of the MATES III site, as the previous site was no longer available.  A comparison of 
levels for several monitored substances for the two West Long Beach sites from previous periods 
is show in Appendix V.  The concentrations were generally comparable and well correlated 
between the two sites.  Maintaining the same or similar locations across the MATES studies is 
critical for assessing long-term air toxic trends.  
 
The locations for the 10 fixed sites reflect key locations within the Basin and are geographically 
dispersed.  Fixed site locations include areas varying in land-use types to obtain a good spatial 
representation of the Basin, including expected areas of possible elevated toxics levels (e.g. 
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industrial and commercial) and those areas that are not directly near source emissions 
(neighborhoods).  The sites also reflect resource constraints and the leveraging of existing 
monitoring programs and the availability of specialized equipment.  The sites used in MATES 
IV are shown in Figure 2-1. 
 

The 10 sites were originally selected with the input from the MATES II Technical Review Group 
and the Environmental Justice Task Force, and precise locations are listed in Table 2-2.  Five 
were selected to provide continuity with the CARB long-term trend sites (Los Angeles, Burbank, 
Long Beach, Rubidoux and Inland Valley San Bernardino).   The Pico Rivera site was selected 
because monitoring equipment was available from the EPA-sponsored PAMS Program.  
Anaheim was chosen for geographic equity, such that at least one site existed in each of the four 
counties.  West Long Beach, Compton, and Huntington Park were sites selected to examine 
environmental justice concerns.  Because the fixed site locations are based on EPA guidelines for 
“neighborhood scale” monitoring, each of these sites may also be representative of adjacent 
communities.  

Table 2-2   Mates IV Site Locations 

Site Address 

Anaheim 1630 Pampas Ln 
Burbank 228 W. Palm Ave. 
Compton 720 N. Bullis Rd. 
Inland Valley San Bernardino 14360 Arrow Highway 
Huntington Park 6301 S. Santa Fe Ave. 
North Long Beach 3648 N. Long Beach Blvd. 
Central Los Angeles 1630 N. Main St. 
Pico Rivera 3713 B-San Gabriel River Parkway 
Rubidoux 5888 Mission Blvd. 
West Long Beach 2425 Webster Ave. 

 
At each site, sampling equipment included particulate samplers, VOC canisters, and carbonyl 
samplers, as well as equipment to measure key meteorological parameters.   
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Figure 2-1  Location of MATES IV Monitoring Locations 

2.2.1 Local Scale Monitoring  
In addition to the 10 fixed sites, mobile monitoring platforms were deployed that focused on 
local scale studies at locations for short time periods.  
 
Programs such as MATES are designed to monitor and characterize toxic emissions over the 
entire Basin.  However, ambient monitoring is necessarily conducted at a limited number of 
locations, and modeling is limited to a spatial resolution of 2 km.  Communities located very 
near industrial sources or large mobile source facilities (such as marine ports, railyards and 
commercial airports) can be affected by higher air contaminant levels than can be captured in the 
typical MATES analysis.  Near-road monitoring studies and dispersion modeling results for 
point sources indicate that exposure can vary greatly over distances much shorter than 2 km.  
The local-scale monitoring program of MATES IV aims to characterize the impacts of large 
sources on nearby communities by utilizing portable platforms designed to sample for a period of 
several weeks at selected locations with an emphasis on diesel particulate matter (DPM) and 
ultrafine particle (UFP) emissions. The studies are designed to assess gradients in ambient 
pollutant levels within communities as well as provide a comparison to the fixed MATES 
monitoring sites.  The communities chosen for sampling were chosen based on proximity to 
potential sources as well as environmental justice concerns.  
 
A unique set of rapidly deployable mobile air toxics monitoring platforms using the latest 
technologies for continuous measurements were utilized.  Continuous data, combined with 
continuous meteorological data, is extremely valuable in determining source locations, emission 
profiles, and exposure variability. 
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The platforms were equipped with a DustTrak DRX (TSI, Inc.) that measures the mass 
concentrations of different size fractions of PM continuously.  UFP  measurements are achieved 
with a Condensation Particle Counter (CPC, model 3781; TSI, Inc.), which monitors number 
concentrations of particles down to 6 nm in size and up to  concentrations of 500,000 particles 
per cubic centimeter (#/cm3).  A portable Aethalometer (AE22; Magee, Inc.) for real-time 
measurements of BC was also installed as an indicator of DPM. 
 
The monitoring sites and results are summarized in Chapter 5. 

2.3 Ambient Sampling Schedule 
The MATES IV project conducted air toxics monitoring at 10 locations over a one-year period.  
Sampling for MATES IV followed a one-in-six day, 24-hour integrated-sampling schedule, 
matching the U.S EPA sampling schedule.  As noted previously, black carbon (BC) and ultrafine 
particles (UFP, particles smaller than 0.1 μm in size) are measured in addition to the air toxics.  
These measurements are conducted with continuous sampling methods as described below. 
 
All data will be submitted to the U.S. EPA’s Air Quality System (AQS) after review and 
validation.  Sampling occurred from July 2012 through June 2013.   

2.4 Monitoring and Laboratory Analysis  
For MATES IV, meteorological equipment and sampling equipment for canisters, PM10 and 
PM2.5 filters, and carbonyl cartridges from the existing air monitoring network were used to the 
extent possible.  The SCAQMD laboratory provided the analytical equipment and conducted the 
routine analysis.  The analytical methods to measure the ambient species are briefly described 
below and in Table 2-3.  Detailed protocols are described in Appendix III. 
 

Table 2-3   Sampling and Analysis Methods for MATES IV 

Species Sampling Laboratory Analysis 
Volatile Organic 
Compounds 
(VOCs) 

Summa 
Polished/ Silica-
Lined Canisters 

Gas chromatograph – Mass spectrometer (GC-MS) with 
automated pre-concentration and cryo-focusing 

Carbonyls DNPH 
Cartridge 

Solvent recovery and subsequent analysis via high 
performance liquid chromatography (HPLC) 

Hexavalent 
Chromium 

Cellulose Fiber 
Filters 

Treatment with buffer solution to maintain proper pH 
and then subsequent analysis via ion chromatograph (IC) 

Elemental and 
Organic Carbon   

PM Filters Section of PM filter removed and analyzed on a laser 
corrected carbon analyzer 

TSP Metals PM Filters  ICPMS 
Black Carbon Continuous Aethalometer 
UFP Continuous Condensation Particle Counters 
 
Volatile Organic Compounds  
Volatile organic compounds (VOCs) are measured from air samples collected in either summa 
polished or silica-lined six-liter canisters using an automated canister sampler to fill at a constant 
rate over a 24-hour time period, depending upon the site.  The filled canisters are brought back to 
the laboratory for analysis within 48 hours of the sample being collected.  VOCs are identified 
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and measured using gas chromatograph mass spectrometry (GC-MS).  The SCAQMD currently 
has two GC-MS instruments running U.S. EPA’s TO-14 and TO-15 methods.  These instruments 
are equipped with automated canister pre-concentrators attached to the GC to enable continuous 
analysis.  
 
Carbonyl Compounds  
Carbonyl compounds are sampled by drawing air continuously through a DNPH (2,4-
Dinitrophenylhedrazine) cartridge.  The carbonyl compounds undergo derivatization with 
DNPH, and the derivatives are analyzed using High Performance Liquid Chromatography 
(HPLC) in accordance with U.S. EPA Method TO-11.     
 
PAHS 
Naphthalene and other polycyclic aromatic hydrocarbons (PAHs), components of both mobile 
source and stationary source emissions, were measured at selected monitoring sites.    PAHs 
were measured at three of the MATES IV monitoring stations:  Central Los Angeles, North Long 
Beach, and Rubidoux.  Samples were collected and analyzed under the EPA NATTS Program.  
The Central Los Angeles and Rubidoux sites are part of the NATTS network, and the Long 
Beach site was added for a period of one year coinciding with the MATES IV monitoring.   
 
Hexavalent Chromium  
Hexavalent chromium (Chrome VI) is analyzed using ion chromatography (IC).  Sample 
collection involves drawing air at a prescribed rate for 24 hours through a cellulose fiber filter.  
The filter is treated with sodium bicarbonate to prevent conversion of Chrome VI to Chrome III.  
Chrome VI is extracted from the filter by sonication and subsequently analyzed using IC. 
 
Particulate Matter  
Total suspended particulates (TSP), particulates less than 10 microns (PM10) and particulates less 
than 2.5 microns (PM2.5) are collected separately over a 24-hour period using size selective inlets 
according to U.S. EPA’s Federal Reference Methods (40CFR50). 
 
Metals in TSP samples are determined using ICPMS, and metals in PM2.5 samples are 
determined by Energy Dispersive X-Ray Fluorescence Spectrometry.  Identification of ions 
within the PM samples is performed by IC.   
 
Carbon analysis is conducted by taking a small circular disk from sampled PM10 or PM2.5 filters.  
The small circular disk is placed into a carbon analyzer which utilizes thermal optical 
transmittance method (IMPROVE method) to measure the OC and EC content of the filter. 
 
BC and UFP 
BC measurements were carried out using Aethalometers.   Briefly, this instrument utilizes the 
light-absorbing properties of BC which is related to the particulate BC mass concentration.   
 
UFP number concentration data were collected continuously (i.e. one-min. time resolution) using 
water-based Condensation Particle Counters.  This instrument provides the total number 
concentration of particles above 7 nm in real-time.  
 
Additional details of the methods are in Appendix III. 
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Results for the BC and UFP monitoring are summarized in Chapter 5. 
 
Diesel Particulate Matter 
For MATES II, diesel PM was estimated using ambient measurements of EC combined with 
Basin-wide EC emissions inventories to determine the contribution of diesel emissions to 
ambient PM levels.  For MATES III, several methodologies to assess the levels of diesel PM 
were explored.  These methods included the following: 
 

• Using ambient EC levels as in MATES II 
• Using ambient EC and the ratio of PM2.5, EC, and diesel PM emissions from the 2005 

emissions inventory 
• Using the EPA Chemical Mass Balance model (CMB) to apportion source emissions to 

PM2.5 
 
Based on the results of these analyses, the CMB and the ratio of EC to diesel PM from the 
emissions inventory were used to estimate ambient levels of diesel PM in MATES III.  The 
overall Basin average was nearly the same for these methods.  Given this close correspondence, 
the method based on the ratio of EC to diesel PM emissions, updated with the most recent 
emissions inventory, was used for the MATES IV diesel PM estimates. 

2.5 Quality Assurance and Quality Control (QA/QC) 
The SCAQMD is one of the four Primary Quality Assurance Organizations (PQAO) responsible 
for air monitoring in California, and is committed to achieving the highest possible data quality 
level in the MATES and several other environmental monitoring programs. The Quality 
Management Plan (QMP), which is the foundation document for ensuring high quality and 
defensible data (approved in 2009) presents SCAQMD quality system and describes the 
organizational structure, functional responsibilities of management and staff, lines of authority, 
and general methodology for assessing all activities conducted in support of air monitoring and 
analysis, air quality assessment and other environmental measurement activities conducted by 
the agency.  
 
The quality goals and QA requirements for the particle and gaseous pollutants measured during 
MATES are found in various Quality Assurance Project Plan (QAPP) documents as outlined in 
the following paragraphs. These QAPPs also describe the responsibilities within the organization 
for carrying out each program and meeting specific QA/QC objectives. They address the Data 
Quality Objectives (DQOs) of accuracy, bias, comparability, completeness, detectability and 
representativeness, list the Method Quality Objectives (MQOs) of precision, bias, completeness, 
sensitivity and, where applicable, flow rate accuracy for the analytes of interest. They document 
the Standard Operating Procedures (SOPs) and Operational Assistance Guides (OAGs) which 
are directions for specific performing measurement activities. Finally, they list the required 
QA/QC requirement for each activity and provide instructions for data review, QA oversight, 
and corrective actions. 
 
The quality goals and QA requirements (with the exception of siting) for monitoring ambient 
levels of volatile organic compounds (VOCs), carbonyls, hexavalent chromium , and polycyclic 
aromatic hydrocarbons (PAHs) were adopted  from the U.S. EPA National Air Toxics Trends 
Stations (NATTS) Program. These requirements can be found in the SCAQMD NATTS QAPP, 
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which was last revised in 2013 and is currently under review by the U.S. EPA Region 9. 
 
The quality goals and QA requirements (with the exception of siting) for monitoring the main 
components of fine particulate matter (PM2.5) including Organic and Elemental Carbon  
(OC/EC), Anions and Cations, and trace metals were adopted from the U.S. EPA Chemical 
Speciation Network (CSN) program. These requirements can be found in the SCAQMD PM2.5 
Speciation QAPP, which was last revised in 2013 and was approved by the U.S. EPA Region 9 
in 2014. 
 
The quality goals and QA requirements (with the exception of siting) for monitoring fine and 
coarse PM (PM2.5 and PM10 FRM) were adopted from the U.S. EPA Criteria Pollutant 
Monitoring Program. These requirements can be found in the SCAQMD Criteria Pollutant 
Monitoring Program QAPP, which was last revised in 2012 and approved by the U.S. EPA 
Region 9 in 2013.  
 
The quality goals and QA requirements (with the exception of siting) for monitoring ultrafine 
particles (UFPs) and black carbon (BC) can be found in the SCAQMD Special Monitoring 
Program QAPP, which also describes the protocols and procedures followed by SCAQMD for 
monitoring other "non-criteria" pollutants and performing short-term measurement studies 
similar to those conducted during MATES IV (see Chapter 5 for details). The current version of 
this QAPP was last revised in 2013 and is currently awaiting approval by the U.S. EPA Region 
9.  
 
The SCAQMD objectives, procedures, documentation, and data review techniques assure the 
MATES program will produce data that are accurate, precise, reliable and legally defensible. The 
technical procedures for QA/QC include annual system audits on all equipment in the laboratory 
and at all MATES sampling sites. Quality control procedures also include proper record keeping, 
standard checks, routine calibrations of the sampling and analytical equipment, and collecting 
collocated samples at regular intervals. 

2.6 Findings 
The findings are presented in terms of the annual average concentrations of air toxics measured 
at each site as well as Basin-wide, and then by the estimated cancer risks resulting from 
exposures to these average concentrations.  Air toxic levels are also compared to levels found in 
the MATES II and the MATES III Studies to assess trends in levels of air toxics in the Basin.  In 
the following charts, the error bars denote the 95% confidence interval of the average.  In 
general, concentrations of most toxics substantially decreased compared to levels measured 
previously.  

2.6.1 Volatile Organic Compounds (VOCs) 
Figures 2-2 and 2-3 present levels for benzene and 1,3-butadiene, which are emitted 
predominantly from gasoline-powered mobile sources.  Benzene shows a continuing reduction in 
annual average levels.  These decreases are likely reflective of reduced emissions from vehicle 
fleet turnover to newer vehicles and use of reformulated gasoline.  1,3-butadiene shows a similar 
annual level compared to MATES III.  This may in part be due to challenges of measuring low 
levels of this substance and its high reactivity.   
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Levels of the chlorinated solvents perchloroethylene and methylene chloride are shown in 
Figures 2-4 and 2-5.  Perchloroethylene shows a continuing reduction in levels, likely a result of 
a number of air quality rules leading to the gradual phase-out of its use as an industrial and dry 
cleaning solvent in the South Coast.  Methylene chloride shows similar levels on average, with 
some sites showing increased averages.  These levels likely reflect the use as a solvent and may 
be influenced by specific activities near the monitoring locations.   
 
Formaldehyde and acetaldehyde concentrations are shown in Figures 2-6 and 2-7.  There was a 
reduction in the average levels compared to the MATES II and MATES III Studies.  
Formaldehyde is emitted from mobile sources and is also formed as a secondary pollutant 
through chemical reactions in the atmosphere.   

2.6.2 Metals 
Levels of several air toxic and other metals are shown in Figures 2-8 to 2-12.   
 
The air toxics arsenic and cadmium levels are shown in Figures 2-8 and 2-9.  Both metals show 
declines, but for cadmium this may be more affected by improved analysis techniques allowing 
for lower reporting levels for MATES IV compared to previous studies. 
 
Figures 2-10 and 2-11 show the levels of two more air toxics, lead and nickel.  Lead 
concentrations were reduced compared to MATES II and III, and the values are well below the 
Ambient Air Quality Standard for lead of 150 ng/m3.  Nickel concentrations also decreased 
Basin-wide and at most sites. 
 
Hexavalent chromium concentrations are shown in Figure 2-12.  It should be noted that as found 
in previous studies, localized increases in hexavalent chromium can occur near facilities using 
hexavalent chromium-containing materials, such as metal platers, facilities using chromium 
containing paints, or cement manufacturing plants.  The monitoring locations in this study, 
however, are focused on regional levels of air toxics.  Thus, localized areas of increased 
exposure may not be picked up in the monitoring.  The annual averages at the monitoring 
locations were substantially lower than the previous MATES studies.  This may be due in part to 
better sampling and analysis methods with lower blank sample levels as well as ongoing 
emissions reductions (see discussion below).   
 
For the MATES III Study, the Rubidoux site showed an increase in average hexavalent 
chromium levels which were eventually traced to cement plants in the area.  This led to the 
adoption of amendments to SCAQMD rules for cement facilities addressing hexavalent 
chromium emissions.  The levels from MATES IV reflect these rule changes as well as reduced 
activity at the cement plants with hexavalent chromium levels greatly reduced and now 
comparable to those of other sites. 
 
In previous studies, it was recognized that there can be a measurable value for hexavalent 
chromium in unsampled (blank) filters.  To determine the extent of this, trip blanks were 
periodically taken and the average values are also shown in Figure 2-12.  Note that the blank 
values have been substantially reduced with improvements in the measurement methodologies.  
These include more sensitive instrumentation, and a rigorous washing of the collection filters 
before use.  When estimating risk from exposure to hexavalent chromium, the average blank 
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value is subtracted from the site averages. 

2.6.3 Elemental Carbon 
Elemental carbon (EC) was measured in PM2.5 samples as well as the PM10 samples.  The results 
are shown in Figures 2-13 and 2-14.  Both showed significant reductions in average levels 
compared to previous studies.  PM10 EC was lower by about 25% compared to the MATES III 
levels, and PM2.5 EC was lower by 35%.  These reductions are likely due to reduced emissions 
from mobile sources, including diesel fueled vehicles, as a result of various rules limiting 
emissions. 

2.6.4 Diesel PM 
In the MATES II Study, EC was used as a surrogate for diesel particulate levels, as staff 
determined that this was the best method available during the MATES II Study.  For the MATES 
III Study, staff also used the Chemical Mass Balance (CMB) source apportionment technique to 
estimate the contribution from diesel, as well as from other major source categories, to the 
measured particulate levels.  The CMB model was utilized based on the recommendation of the 
MATES III Technical Advisory Group. 
 
To compare the different methods to estimate diesel particulate levels, the method used in 
MATES II, which was based on the emissions ratios of diesel particulate and elemental carbon 
from a study conducted in the South Coast in the 1980’s, and a method based on the ratio of 
PM2.5 emissions from the 2005 emissions inventory were also calculated.  For MATES II, the 
PM2.5 elemental carbon levels were multiplied by 1.04 to estimate diesel particulate.  For 
MATES III, the 2005 inventory resulted in a ratio of diesel particulate to elemental carbon 
emissions of 1.95.  The CMB model used in MATES III used several measured species of PM2.5 
compared to PM2.5 emissions source profiles to estimate the contribution of these sources to 
ambient PM2.5 levels.   
 
The MATES III estimates using the ratio and CMB methods were compared and are shown in 
Table 2-4.   
 
As shown in the table, both the CMB model and the updated PM2.5 emissions ratio method gave 
comparable estimates of the overall average for DPM.   

Table 2-4  MATES III Estimates of Average Diesel PM, μg/m3 

Estimation Method MATES III Year 
One 

MATES III 
Year Two 

MATES II method:
PM10 EC x 1.04 

2.18 2.14 

2005 Inventory: 
PM2.5 EC x 1.95 

3.37 3.70 

CMB 2.87 – 3.13 3.52 – 3.84 
 
Given the comparability found in MATES III, the expense of the CMB analysis, and in 
consultation with the MATES IV Technical Advisory Group, DPM in the MATES IV Study was 
estimated using the ratio of the emissions of diesel particulate to elemental carbon in the PM2.5 
fraction (updated for the 2012 emissions inventory) multiplied by the ambient levels of PM2.5 EC 
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to give an estimate of ambient DPM.  The complete 2012 emissions estimates are provided in 
Appendix VIII and the total emissions and resulting ratio are shown in Table 2-5.   

Table 2-5  2012 Emissions of Diesel PM and EC, lbs./day 

PM2.5 Diesel 
PM 

PM2.5 EC DPM/EC 
Ratio 

18,867 23,163 0.815 
 
To compare the estimated diesel PM levels from MATES IV and MATES III, the emissions ratio 
method was applied to the PM2.5 EC levels.  These estimates are shown in Figure 2-15.  Since 
there were changes in both the PM2.5 EC as well as the emissions inventory ratio of EC to DPM, 
the reductions in diesel PM ambient concentration estimates are larger than the declines in EC 
levels.  The concentrations of diesel PM were thus about 70% lower in MATES IV compared to 
MATES III.  This difference is consistent with that of the emissions inventory, which showed a 
decline in diesel PM2.5 emissions of about 66% from the 2005 inventory to the 2012 inventory.  
Additional discussion of this approach is in Appendix XI. 

2.6.5 Naphthalene and Other PAH Compounds 
Limited measurements of naphthalene and other PAHs (polycyclic aromatic hydrocarbons) were 
taken at three sites, as shown in Figure 2-16.   
 
Naphthalene levels were on average much higher than that of other PAHs, in line with previous 
observations in the Basin.  For the three sites, Central Los Angeles showed the highest average 
levels of naphthalene.  A similar pattern for the sum of the other PAHs was found.  Figure 2-16 
also shows the comparison with MATES III data indicating that levels were generally lower 
during the MATES IV time frame.  The levels of naphthalene, for example, were lower in 
MATES IV by about 25% at the Central Los Angeles site and lower by about 46% at the 
Rubidoux site.   

2.7 Cancer Risk Estimates 
There are inherent uncertainties in risk assessment, as discussed in the Introduction of this report 
and in the OEHHA Air Toxics Hot Spots Program Risk Assessment Guidelines (August 2003)1.  
Despite these uncertainties, risk assessment remains the most useful tool to estimate the potential 
health risks due to low level environmental exposures.  This tool is also useful as a yardstick to 
measure progress in attaining healthful air quality. 
 
In the MATES II and III Studies, cancer risks were estimated for exposure to the measured 
ambient levels of air toxics.  The estimates assume that a lifetime exposure (70 years) occurs at 
these levels, consistent with guidance on risk assessment established by OEHHA.  We use the 
same methodology to estimate risks from the levels of toxics measured during MATES IV.   
 
Figures 2-17 and 2-18 show the estimated cancer risks for the toxics measured at each site for the 
MATES IV Study.  Included for the three sites where measurements were taken are the risks 
                                                 
1 California Environmental Protection Agency Office of Environmental Health Hazard Assessment, Air Toxics Hot 
Spots Program Risk Assessment Guidelines.  The Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments.  August 2003. 
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from naphthalene and other PAHs for which there are adopted cancer potency values.  The sites 
average includes the PAHs using the three-site average value.  Note that the PAHs are relatively 
small contributors to the overall average risk.  The average level of naphthalene, the largest 
contributor, was 104 ng/m3 across the three sites.  This equates to a 70-year risk of about three in 
one million.  
 
Average risks are dramatically reduced from previous studies.  The average risk is about 420 per 
million.  This compares to about 1,400 per million in the MATES II Study, and about 1,200 per 
million in the MATES III Study.  As shown in the charts, diesel particulate has been and still is 
the major contributor to air toxics risk, and the bulk of the reductions in risks can be attributed to 
lower levels of ambient diesel particulate.  It should be noted that different methods were used to 
estimate diesel particulate levels in the MATES II Study, so the results are not strictly 
comparable.  However, based on the discussion above, the MATES II Study method may have 
underestimated the levels of diesel particulate. 
 
On average, diesel particulate contributes about 68% of the total air toxics risk.  This is a lower 
portion of the overall risk compared to the MATES III estimate of about 84%.   

2.7.1 Updates to Cancer Risk Estimation Methods 
Staff notes that after the Draft MATES IV Report was released, OEHHA updated the methods 
for estimating cancer risks.2  The revised method includes utilizing higher estimates of cancer 
potency during early life exposures.  There are also differences in the assumptions on breathing 
rates and length of residential exposures.  When combined together, staff estimates that risks for 
the same inhalation exposure level are about 2.5 times higher using the proposed updated 
methods.3  This would be reflected in the average lifetime air toxics risk estimated from the  
monitoring sites data going from 418 per million to 1023 per million.  The previous method is 
used to compare results with past studies throughout this report.  However, whether the previous 
method or the  updated method is applied, the same relative changes in risks would result when 
compared to previous MATES study measurements.   
 
A comparison of risks using the updated methodology for the 10 monitoring sites is shown in 
Figure 2-19. 
 

                                                 
2  California Environmental Protection Agency Office of Environmental Health Hazard Assessment, Air Toxics Hot 
Spots Program Risk Assessment Guidelines.   The Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments, February, 2014 
3 In the October, 2014 Draft MATES IV Report, the increased in risk estimates was given as a 2.7 fold increase.  
This was based on using the 90th percentile of breathing rate distribution.  In anticipation of CARB guidance for risk 
management, we have used the 80th percentile of the breathing rate distribution for ages greater than 2 years.  This 
resulted in a 2.45 fold change in the estimate of risk. 
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Figure 2-2  Average Concentrations of 1,3-Butadiene 

 

 
Figure 2-3  Average Concentrations of Benzene 
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Figure 2-4  Average Concentrations of Perchloroethylene 
 

 
Figure 2-5  Average Concentrations of Methylene Chloride 
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Figure 2-6  Average Concentrations of Formaldehyde 
 

Figure 2-7  Average Concentrations of Acetaldehyde 
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Figure 2-8  Average Concentrations of Arsenic in Total Suspended Particulate (TSP) 

 

 
Figure 2-9  Average Concentrations of Cadmium in Total Suspended Particulate (TSP) 
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Figure 2-10  Average Concentrations of Lead in Total Suspended Particulate (TSP) 
 

 
Figure 2-11  Average Concentrations of Nickel in Total Suspended Particulate (TSP) 
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Figure 2-12  Average Concentrations of Hexavalent Chromium in Total Suspended 
Particulate (TSP) 

 

 
Figure 2-13  Average Concentrations of PM10 Elemental Carbon (EC) 
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Figure 2-14  Average Concentrations of PM2.5 Elemental Carbon (EC) 

 
Figure 2-15  Average Concentrations for Diesel PM Based on Emissions Ratio Method 
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* MATES III site was at West Long Beach, and MATES IV site was at North Long Beach 
 

Figure 2-16  Average Concentration of PAHs for MATES III and MATES IV 
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Figure 2-17  Estimated 70-Year Risk from MATES IV Monitoring Data 
 

 
Figure 2-18  Comparison of Estimated 70-Year Risk from MATES III & IV Monitoring 
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Figure 2-19.  Comparison of Previous and Updated OEHHA Risk Calculation 

Methodologies 
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Chapter 3. Development of the Toxics Emissions Inventory 

 

3.1  Introduction 
An emissions inventory of air pollutants and their sources is essential to identify the major 
contributors of air contaminants and to develop strategies to improve air quality. The information 
necessary to develop a detailed emissions inventory for the Basin is obtained from SCAQMD 
data sources as well as other government agencies including California Air Resources Board 
(CARB), California Department of Transportation (Caltrans), and Southern California 
Association of Governments (SCAG). 

Each of these agencies is responsible for collecting data (e.g., industry growth factors, socio-
economic projections, travel activity levels, emission factors, emission speciation profiles, etc.) 
and developing methodologies (e.g., model and demographic forecast improvements) that are 
needed to generate a comprehensive emissions inventory.  SCAQMD is solely responsible for 
developing the point source inventory, and the area source inventory is developed jointly by 
SCAQMD and CARB.  CARB is the primary agency responsible for developing the emissions 
inventory for all mobile sources and provides on-road and off-road inventories from their 
EMFAC and OFF-ROAD Models, respectively.  SCAG is the primary agency for projecting 
population and economic activity growth in the Basin.  Caltrans provides SCAG with highway 
network, traffic counts, and road capacity data.  SCAG incorporates these data into their Travel 
Demand Model for estimating and projecting vehicle miles traveled (VMT) and speed.  CARB’s 
on-road inventory also relies on SCAG’s VMT estimates. 

 

3.2  Overview 
The toxic emissions inventory for MATES IV consists of four components: (1) point sources; (2) 
area sources; (3) on-road mobile sources; and (4) off-road (or other) mobile sources.  Point 
source emissions are from facilities having one or more pieces of equipment registered and 
permitted with the SCAQMD with emissions above certain threshold levels.  Area sources 
represent numerous small sources of emissions that can collectively have significant emissions 
(e.g., dry cleaners, retail gasoline stations, auto body shops, residential heating, etc.).  On-road 
mobile sources include cars, trucks, buses, and motorcycles.  All mobile sources not included in 
the on-road mobile source inventory are considered as “off-road” mobile sources, which include 
aircraft, ships, commercial boats, trains, recreational vehicles, construction and industrial 
equipment, etc. 

The 2012 Air Quality Management Plan (AQMP)[1] is the basis for the toxics emissions 
inventory developed for MATES IV.  The 2012 inventory used for the MATES IV modeling 
analysis is projected from the 2008 baseline emissions inventory in the 2012 AQMP.  A “top-
down” approach is used to develop the toxics inventory; that is, toxic emissions are calculated by 
applying the latest CARB speciation profiles[2] to the hydrocarbon and particulate matter 
emissions.  Speciation profiles provide estimates of the emission’s chemical composition.  
CARB maintains and updates the chemical composition and size fractions of particulate matter 
(PM) and the chemical composition and reactive fractions of total organic gases (TOG) for a 
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variety of emission source categories.  The source type (e.g., equipment and fuel) is used to 
identify the appropriate speciation profile. 

A top-down approach is preferable for a regional modeling risk analysis, for the following 
reasons: 

• Speciating the VOC and PM inventory affords consistency with the 2012 AQMP; 

• The photochemistry algorithms in the MATES IV modeling system require the complete 
speciation of the VOC emissions to ensure their correct application; 

• The computer programs used to grow and control the VOC and PM emissions into the 
future for the 2012 AQMP can also be used for projecting the toxic emissions in MATES 
IV.  Thus, the future cancer risk reductions resulting from the 2012 AQMP can be 
estimated. 

 
3.3  Point Sources 
A 2008 point source emissions inventory based on the emissions data reported by the point 
source facilities in the 2008 Annual Emissions Reporting (AER) Program is the basis for the 
2012 inventory used for MATES IV modeling analysis.  This program applies to facilities 
emitting four tons or more of VOC, NOx, SOx, or PM or emitting more than 100 tons of CO per 
year.  Facilities subject to the AER Program calculate and report their emissions primarily based 
on their throughput data (e.g., fuel usage, material usage), appropriate emissions factors or 
source tests, and control efficiency, if applicable).  Under the 2008 AER Program, approximately 
1,800 facilities reported their annual emissions to the SCAQMD.  Emissions from smaller 
industrial facilities not subject to the AER Program, which represent a small fraction of the 
overall stationary source inventory, are included as part of the area source inventory (see Section 
3.4). 

In order to prepare the point source inventory, emissions data for each facility are categorized 
based on U.S. EPA’s Source Classification Codes (SCCs) for each emission source category.  
Since the AER collects emissions data on an aggregate basis (i.e., equipment and processes with 
the same emissions factor are grouped and reported together), facility’s equipment permit data 
are used in conjunction with the reported data to assign the appropriate SCCs and develop the 
inventory at the SCC level.  For modeling purposes, facility location specified in 
latitude/longitude coordinates is translated into the modeling coordinate system.  The business 
operation activity profile is also recorded so that the annual emissions can be distributed 
temporally throughout the day, week, and year. 

Toxic emissions are calculated by applying the latest CARB speciation profiles[2] to the 
hydrocarbon and particulate matter emissions.  The SCC is used to identify the appropriate 
speciation profile for the source.  The 2012 emissions used for MATES IV are based on the 2012 
AQMP projections using 2008 as the base year.   

 

3.4  Area Sources 
The area source emissions developed for the 2012 AQMP, projected from 2008 to the year of 
interest (2012) are used for MATES IV.  SCAQMD and CARB shared the responsibility for 
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developing the 2008 area source emissions inventory for approximately 350 area source 
categories.  Specifically, SCAQMD developed the area source inventory for about 93 categories, 
and CARB developed the remaining area source categories (of which 239 categories are 
associated with consumer products, architectural coatings, and degreasing).  For each area source 
category, a specific methodology is used for estimating emissions.  Emissions are spatially 
allocated to 2 km by 2 km grids using spatial surrogates.  Some commonly used spatial 
surrogates are listed in Table 3-1.  As with the point source inventory, toxic emissions are 
calculated by applying the latest CARB speciation profiles to the hydrocarbon and particulate 
matter emissions.   

 

3.5  On-Road Mobile Sources 
On-road emissions are estimated by combining emission factors with vehicular activity.  The 
2012 on-road emissions were based on 2012 AQMP projections from the 2008 base year.  For 
the 2012 AQMP, CARB’s EMFAC2011 emission factors[3] were used and link-based traffic 
volumes and speeds were obtained from the SCAG regional transportation modeling.  The Direct 
Travel Impact Model (DTIM) was used to link emission factors and transportation modeling 
results and generate hourly gridded emissions of criteria pollutants (i.e., TOG, NOx, PM, CO, 
and SOx).  The DTIM emissions are adjusted based on the EMFAC2011 values.  Toxic 
emissions are calculated by applying the latest CARB speciation profiles for mobile sources to 
the hydrocarbon and particulate matter emissions.  A flow chart illustrating this process is 
provided in Figure 3-1.  Some of the key steps in the process are discussed in more detail below. 

EMFAC stands for EMission FACtor.  In its current form, it is a suite of computer models that 
estimates the on-road emissions of hydrocarbons (HC), CO, NOx, PM, lead (Pb), SO2, and CO2 
for calendar years 1970 to 2040.  EMFAC considers 1965 and newer vehicles powered by 
gasoline, diesel, or electricity and reports for 13 broad vehicle classes as shown in Table 3-2.  
Over 100 different technology groups are accounted for within each class (e.g., catalyst, non-
catalyst, three-way catalyst, carbureted, multiport fuel injection, LEV, TLEV, SULEV, etc.). 

EMFAC currently considers the following county-specific information when calculating 
emissions: 

• Ambient air temperature (denoted by T in Figure 3-1); 
• Relative humidity (denoted by RH in Figure 3-1); 
• Vehicle population; 
• Fleet composition; 
• Fleet growth rates; 
• Mileage accrual rates; 
• Vehicle age distribution; 
• Distribution of VMT by speed; 
• Smog check regulations; 
• Fuel properties; and 
• Altitude. 
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Selected on-road activity information for the four counties in the Basin is summarized in Table 
3-3.  Four of the top seven counties in California in terms of vehicle population, VMT, and trips 
are in the Basin. 

One of the outputs of EMFAC summarizes HC, CO, NOx, PM, lead, SO2, and CO2 emission 
rates for a given calendar year for each vehicle class and for each county/air basin specified.  
Processing continues with the DTIM modeling system, which prepares gridded hourly on-road 
emissions for photochemical grid modeling. 

The DTIM processing system consists of three Fortran program modules: CONVIRS4, IRS4, 
and DTIM4.  The main function of CONVIRS4 is to re-format the emission rate file output from 
EMFAC into a form compatible with IRS4.  IRS4 creates fleet average emission rates by 
ambient air temperature, relative humidity, and vehicle speed. 

The DTIM4 module prepares gridded, hourly on-road emissions of HC, CO, NOX, PM, lead, 
SO2, and CO2 link by link in the transportation network.  SCAG’s Travel Demand Model 
provides the following for each link in the transportation network: the number of vehicles, their 
average speed, and time on the link.  Separate files containing hourly gridded temperature (T in 
Figure 3-1) and relative humidity (RH in Figure 3-1) are provided as input to DTIM4.  Knowing 
the air temperature and relative humidity representative of the link and the average vehicle speed 
on the link, DTIM4 looks up the fleet average emission rate in the file prepared by IRS4, and 
multiplies these by the number of vehicles and the average time on the link.   

Finally, CARB speciation profiles are used to speciate the on-road HC and PM emissions into its 
toxic components. 

 

3.6  Off-Road Mobile Sources 
The 2008 off-road emissions developed for the 2012 AQMP were projected to 2012 for MATES 
IV.  For the 2012 AQMP, CARB’s OFF-ROAD model[4] was used to estimate emissions for all 
off-road categories (100+ source categories) except commercial ships, aircraft, locomotive, and 
recreational vehicles.  This model incorporates various aspects of off-road elements, such as the 
effects of various adopted regulations, technology types, and seasonal conditions on emissions.  
The model combines population, activity, horsepower, load factors, and emission factors to yield 
the annual equipment emissions by county, air basin, or state.  Spatial and temporal features are 
incorporated to estimate seasonal emissions.  Ship emissions were developed by CARB for the 
2012 AQMP.  Aircraft emissions for the 2012 AQMP were developed by SCAQMD.  Emissions 
are spatially allocated to 2 km by 2 km grids using spatial surrogates while aircraft emissions are 
allocated to the airports.  Toxic emissions are calculated by applying the latest CARB speciation 
profiles for off-road mobile sources to the hydrocarbon and particulate matter emissions. 

 

3.7  Summary of Toxic Emissions 
Table 3-4 presents the emissions of selected compounds apportioned by the on-road, off-road, 
point, and area source categories.  Chemicals that are considered potential or known human 
carcinogens are denoted with a check mark.  Toxic emissions by major source categories are 
provided in Appendix VIII. 

Species and source apportionment are shown in Table 3-5 and Figure 3-2, respectively.  In those 
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illustrations, the emissions of the carcinogenic pollutants in Table 3-4 are weighted by the ratio 
of their cancer potency to the cancer potency of diesel particulate matter (DPM).  Thus, 
emissions from species less potent than DPM (e.g, benzene, perchloroethylene, etc.) are 
weighted less, while emissions from species more potent than DPM (e.g., hexavalent chromium, 
arsenic, etc.) are weighed more.  DPM has a weighting factor of one. 

As shown in Table 3-5, DPM emissions account for 80% of the overall cancer risk.  The other 
significant compounds (i.e., contributions >1%) are hexavalent chromium, 1,3-butadiene, 
benzene, formaldehyde, and arsenic.  On-road and off-road mobile sources contribute nearly 
92% of the weighted carcinogenic risks and stationary (i.e., point and area) sources contribute 
about 8% of the risk (Figure 3-2). 

Carcinogenic emissions have been continuously decreasing.  The 2005 MATES III carcinogenic 
emissions inventory decreased by 11% from the corresponding 1998 MATES II inventory.  A 
more dramatic 65% emissions decrease was noted from MATES III to MATES IV (2005 to 2012 
inventory years), as shown in Figure 3-3.  Carcinogenic emissions from area, point, off-road and 
on-road source categories decreased by 78%, 21%, 74% and 49%, respectively.   

 

3.8  Selected Emissions and Air Quality Changes Since MATES III 
Table 3-6 compares emissions and measured air quality changes since MATES III for selected 
toxics.  The air quality change is comparing measured annual average ambient concentrations 
from 2005 and 2012 from eight sites with complete data.  Emissions have decreased, and air 
quality has improved since MATES III.   

Several caveats are appropriate when comparing the changes in inventory emissions and ambient 
measurements.  For example, weather and dispersion of pollutants can influence the relationship 
between emissions and ambient concentrations.  Also, the inventory is a regional estimate of 
total emissions throughout the Basin, whereas ambient measurements are from the eight fixed 
monitoring locations where there may be influences from local sources.  Another difference is 
that secondary formation and degradation of substances in the atmosphere are not accounted for 
in the emissions comparisons, but are captured in the ambient measurements.  Nonetheless, 
comparing emissions estimates with air quality measurements can provide information on 
whether expected emissions changes are reflected in actual ambient measurements, can be used 
to help calibrate emissions estimates, and may suggest where emissions inventory methods can 
be improved. 

 

3.9  References 
1. A copy of the 2012 AQMP can be viewed or downloaded at the following SCAQMD link:  

http://www.aqmd.gov/home/library/clean-air-plans/air-quality-mgt-plan/final-2012-air-
quality-management-plan 

2. CARB speciation profiles can be viewed or downloaded from the following CARB link:  
http://www.arb.ca.gov/ei/speciate/speciate.htm.  

3. EMFAC2011 model and its documentation can be obtained at the following CARB link:  
http://www.arb.ca.gov/msei/modeling.htm.  
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4. The OFF-ROAD Model and its documentation can be obtained at the following CARB link:  
http://www.arb.ca.gov/msei/offroad/offroad.htm.  
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 Table 3-1.  Commonly Used Spatial Surrogates. 

Population Total employment 

VMT Industrial employment 

Length of rail per grid cell Retail employment 

Locations of unpaved rural roads Single dwelling units 

Total housing Rural land cover – forest 

Agricultural land cover Rural land cover – range land 

National forest > 5000 ft  
Source:  http://eos.arb.ca.gov/eos/projects/surrogates/  

 
Table 3-2.  Broad Vehicle Classes Considered by EMFAC. 

Vehicle Class Weight (lbs) Vehicle Class Weight (lbs) 

Passenger cars All Heavy-Heavy-Duty Truck 33,001 – 
60,000 

Light Truck I 0 – 3,750 Motorcycle All 
Light Truck II 3,751 – 5,750 Urban Diesel Bus All 
Medium-Duty Truck 5,751 – 8,500 School Bus All 
Light-Heavy-Duty Truck I 8,501 – 10,000 Other bus All 
Light-Heavy-Duty Truck II 10,001 – 14,000 Motor Homes All 
Medium-Heavy-Duty Truck 14,001 – 33,000   
Source:  Adopted from the User’s Guide for EMFAC2011. 

 
Table 3-3.  Vehicle Activity Information for the Counties in the Basin. 

County Vehicle 
Population VMT/day Trips/day Miles per 

Vehicle-Day 

Los Angeles 6,278,704 217,899,000 40,271355 34.71 
Orange 2,157,423 75,785,000 13,906,711 35.21 
Riverside 1,342,704 45,651,000 8,704550 34.00 
San Bernardino 988,717 38,912,000 6,372,705 39.36 
Source: EMFAC2011 and SCAG 2012 RTP 
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Table 3-4.  2012 Annual Average Day Toxic Emissions for the South Coast Air Basin. 

 Pollutant 
Emissions (lbs/day) 

On-road Off-road Point Area Total 

√ Acetaldehyde* 2066.9 3083.1 108.1 1378.7 6636.9
 Acetone** 1796.1 2342.3 379.8 20569.3 25087.4
√ Benzene 5336.3 4477.1 711.8 1506.5 12031.7
√ 1,3-Butadiene 1002.5 1028.7 435.2 107.2 2573.6
√ Carbon tetrachloride 0.0 0.0 6.6 0.1 6.7
√ Chloroform 0.0 0.0 12.7 0.8 13.5
√ 1,1 Dichloroethane 0.0 0.0 0.3 65.3 65.5
√ 1,4 Dioxane 0.0 0.0 0.1 0.0 0.1
√ Ethylene dibromide 0.0 0.0 0.1 0.0 0.1
√ Ethylene dichloride 0.0 0.0 53.8 11.4 65.2
√ Ethylene oxide 0.0 0.0 4.9 0.0 4.9
√ Formaldehyde* 5159.8 7530.0 1678.2 4517.8 18885.8
 Methyl ethyl ketone* 335.1 423.2 870.8 5425.6 7054.7
√ Methylene chloride 0.0 0.0 26.2 9874.3 9900.5
√ MTBE 0.0 1.1 0.1 0.0 1.2
√ Naphthalene 264.0 194.8 16.7 220.4 695.9
√ p-Dichlorobenzene 0.0 0.0 70.3 2945.1 3015.5
√ Perchloroethylene 0.0 0.0 805.0 5865.4 6670.4
√ Propylene oxide 0.0 0.0 0.5 0.2 0.7
 Styrene 271.2 174.2 1222.3 12.5 1680.1
 Toluene 15823.6 9233.1 4956.1 24497.6 54510.4
√ Trichloroethylene 0.0 0.0 735.3 886.1 1621.5
√ Vinyl chloride 0.0 0.0 37.9 128.6 166.5
√ Arsenic 0.4 0.0 18.6 5.3 24.3
√ Cadmium 0.3 0.3 5.0 3.0 8.6
 Chromium 44.0 3.7 34.5 24.8 107.0
√ Diesel particulate 10798.7 9180.9 411.8 80.6 20472.0
 Elemental carbon*** 8873.4 6211.5 3286.8 11107.6 29479.3
√ Hexavalent chromium 2.2 0.5 0.4 0.0 3.1
√ Lead 4.8 8.7 30.9 73.1 117.5
√ Nickel 24.6 9.2 44.1 16.5 94.4
 Organic carbon 11675.2 7865.6 197.3 45202.9 64940.9
 Selenium 0.9 0.1 23.9 2.7 27.5
 Silicon** 2473.0 140.4 2498.8 87588.5 92700.7
√ Denotes potential or known human carcinogen. 
* Primarily emitted emissions.  These materials are also formed in the atmosphere as a result of photochemical 

reactions. 
** Acetone and silicon are not toxic compounds.  Their emissions are included here because they were measured in 

the sampling program. 
*** Includes elemental carbon from all sources (including diesel particulate). 
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Table 3-5.  Cancer Potency Weighted Species Apportionment for 2012 Emissions. 

Toxic Contribution 
(%)  Toxic Contribution 

(%) 

Diesel particulate 79.61  Methylene chloride 0.12 

Hexavalent chromium 5.66  Trichloroethylene 0.04 

1,3-butadiene 5.46  Lead 0.02 

Benzene 4.25  Ethylene dichloride 0.02 

Formaldehyde 1.40  Ethylene oxide <0.01 

Arsenic 1.03  Carbon tetrachloride <0.01 

Perchloroethylene 0.50  1,1-Dichloroethane <0.01 

Cadmium 0.46  Chloroform <0.001 

p-dichlorobenzene 0.43  Ethylene dibromide <0.0001 

Nickel 0.30  Propylene oxide <0.0001 

Naphthalene 0.30  1,3-Dioxane <0.00001 

Acetaldehyde 0.23  MTBE <0.00001 

Vinyl chloride 0.16      

 
 
Table 3-6.  Selected Emissions and Air Quality Changes Since MATES III. 

Toxic Gases 
Change 

in 
Emissions 

Change in
Air 

Quality 

Toxic 
Particulates 

Change in 
Emissions 

Change in
Air 

Quality 

Acetaldehyde -53% -56% Arsenic -43% -35% 
Benzene -47% -38% Cadmium -39% -91% 
1,3-butadiene -50% -18% Elemental carbon -24% -35% 
Formaldehyde -46% -49% EC (PM2.5) -19% -47% 
Methylene 
chloride* -29% +44% Hex. chromium** +11% -78% 

Perchloroethylene -37% -50% Lead -42% -56% 
Trichloroethylene +33% -33% Nickel +6% -45% 
* Measured concentrations at the Rubidoux site increased significantly since 2009. 
** High measured concentrations in MATES III due to nearby sources influencing the Rubidoux site.  The 
emissions from these sources have since been controlled. 
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Figure 3-1.  Flow Diagram for On-Road Emissions Processing. 
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Figure 3-2.  Cancer Potency Weighted Source Apportionment for 2012 Emissions. 

 

 

 
Figure 3-3.  Cancer Potency Weighted Emission Comparison of MATES II, MATES III and 

MATES IV. 
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Chapter 4. Regional Modeling and Evaluation 
 
4.1 Background 
 
Regional air quality modeling is used to estimate community exposure to air toxics as a function 
of both time and geography due to known toxic emissions sources.  The model simulated 
concentrations of toxic compounds are translated into a spatial pattern of health risk based upon 
compound potency risk factors.  The regional modeling provides a mechanism to predict the 
dispersion of emissions from a variety of source categories as well as individual sources to 
estimate risk throughout the modeling area.  This analysis complements and is compared to the 
techniques used to assess concentration and risk from the data acquired at the fixed monitoring 
sites.   
 
Since MATES II, the SCAQMD has used regional air quality models in air toxic risk analyses.  
In the MATES II analysis, the Urban Airshed Model with TOX (UAMTOX) chemistry was used 
to simulate the transport and accumulation of toxic compounds throughout the Basin.  UAMTOX 
was simulated for a protracted 2 km by 2 km grid domain that overlaid the Basin.   
 
Subsequent to MATES II, the SCAQMD transitioned to more technologically advanced tools 
that utilize updated chemistry modules, improved dispersion algorithms, and mass consistent 
meteorological data.  In the 2007 AQMP and the subsequent MATES III analysis, the dispersion 
platform moved from UAM to CAMx and the diagnostic wind meteorological model was 
replaced by the Mesoscale Model version 5 (MM5, Grell et al 1994) prognostic model.  CAMx, 
coupled with the MM5 input, using the “one atmosphere” gaseous and particulate chemistry, was 
used to simulate both episodic ozone and annual concentrations of PM2.5 and air toxic pollutants. 
The modeling was performed based on the UTM coordinate systems. 
 
In the 2012 AQMP, the SCAQMD transitioned from MM5 to a new mesoscale meteorological 
model, Weather Research Forecast (WRF; Skamarock 2008) and adopted a statewide Lambert 
Conformal coordinate system.  Both CAMx and Community Multiscale Air Quality (CMAQ) 
models were used for air quality simulations.  Within the South Coast Air Basin (SCAB), both 
models performed similarly.  For MATES IV, the CAMx RTRAC with WRF was used to model 
air toxic concentrations of both particulate matter and gaseous species. 
 
MATES IV Modeling was conducted over a domain that encompassed the Basin and the coastal 
shipping lanes located in the Southern California Bight portions of the Basin using a grid size of 
2 km by 2 km.  Compared to MATES III, the domain extends further eastward to include the 
Coachella Valley.  Figure 4-1 depicts the MATES IV modeling domain.  The unshaded portion 
of the grid area represents the extension of the domain beyond that used for MATES III.  A 
projected emissions inventory for 2012 based on the 2012 AQMP emissions inventory for 2008, 
which included detailed source profiles of air toxic sources, provided the mobile and stationary 
source input for the MATES IV CAMx RTRAC simulations.  Although the actual measurements 
and modeling for MATES IV spanned July 1, 2012, through June 30, 2013, for simplicity the 
MATES IV modeling used the 2012 emissions inventory. 
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Grid-based, hourly meteorological fields generated from WRF provided the wind patterns and 
atmospheric parameters for the simulations.    
 
 

 
Figure 4-1.  

MATES IV Modeling Domain. Shaded area highlights the grid extension to the  
MATES III modeling domain. 

 
 
 
4.2 MATES III vs. MATES IV:  Key Modeling Assumptions 
 
The MATES IV regional modeling analyses relied on the CAMx RTRAC model to simulate 
annual impacts of both gaseous and aerosol toxic compounds in the Basin.  In the 2000 MATES 
II analysis, the Urban Airshed Model with TOX (UAMTOX) chemistry was used to simulate the 
advection and accumulation of toxic compound emissions throughout the Basin.  UAMTOX was 
simulated for a 2 km by 2 km grid domain that overlaid the Basin.  The analysis relied on the 
1997-1998 emissions projection from the 1997 AQMP, and meteorological data fields for 1997-
1998 were generated by objective analysis using a diagnostic wind model.  These tools were 
consistent with those used in both the 1997 and 2003 AQMP attainment demonstrations. 
 
MATES III employed CAMx RTRAC, which is identical to the modeling tool used in the current 
study.  The meteorological data was generated using Mesoscale Meteorological model 5 (MM5), 
which was considered state-of-the-art at the time; however, MM5 was subsequently replaced by 
WRF as the most advanced and commonly used meteorological model.   
 
The transition to CAMx and MM5 was made based on suggestions from peer review for the 
2003 AQMP modeling efforts.  A concern arising from the peer review was the need for better 
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state-of-the-science tools that utilize updated chemistry modules, improved dispersion 
algorithms, and mass consistent meteorological data.  The recommendations were implemented 
for the 2007 AQMP where the dispersion platform moved from UAM to CAMx and the 
diagnostic wind meteorological model was replaced by the MM5 prognostic model.  CAMx, 
coupled with MM5 input using the “one atmosphere” gaseous and particulate chemistry was 
used to simulate both episodic ozone and annual concentrations of PM2.5. 
 
MM5 simulated April 1998 through March 1999 and all days in 2005, which provided the 
dispersion profile for the CAMx simulations.  As for emissions, an updated version of the 2007 
AQMP inventory for model year 2005 was used.  This included detailed source profiles of air 
toxics and mobile and stationary sources for CAMx RTRAC simulations.  An additional back-
cast of the 2007 AQMP emissions inventory was generated for 1998 to re-simulate the MATES 
II in a framework identical to the MATES III, which enabled a direct comparison of risk 
assessments of the two previous MATES studies.   
 
The CAMx-MM5 modeling platform from MATES III was updated to the CAMx-WRF coupled 
system in MATES IV.  The WRF, state-of-the-science meteorological modeling tool offers a 
variety of user options to cover atmospheric boundary layer parameterizations, turbulent 
diffusion, cumulus parameterizations, land surface-atmosphere interactions, etc., which can be 
customized to model specific geographical and climatological situations.  The SCAQMD 
performed extensive sensitivity tests and further development to improve the WRF performance 
for the South Coast Basin, in which geographical and climatological characteristics impose great 
challenges in predicting the complex meteorological structures associated with air quality 
episodes.  CAMx with RTRAC algorithms was employed as a chemical transport platform, given 
the importance of tracking chemically active toxic elements individually to assess the 
contribution of each source category.  The RTRAC algorithm provides a flexible approach for 
tracking the emissions, dispersion, chemistry, and deposition of multiple gases and particles that 
are not otherwise included in the model’s chemistry mechanisms.   
 
Table 4-1 summarizes the major differences in the air toxics modeling between the MATES IV 
and MATES III analyses.   
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Table 4-1  
Summary Comparison of Key Modeling Considerations Between 

MATES IV and MATES III 
 

Parameter MATES IV MATES III 

Meteorological 
Modeling Year July 2012 - June 2013 2005 

Model Platform / 
Chemistry CAMx RTRAC (5.30) CAMx RTRAC (4.40) 

  Meteorology Model 
/Vertical Layers 

WRF  with30 layers/ 
CAMx:  16 layers 

MM5 with 29 layers/ 
CAMx:  8 layers 

On-Road Truck 
Emissions Caltrans/SCAG Truck Model Caltrans/SCAG Truck Model 

Shipping Emissions 
Stack Height 

Emissions spread through layers 
1 and 2 

Emissions spread through layers 1 
and 2 

Emissions Inventory 2012 Projection from 2008  
(2012 AQMP) 

2005 Projection from 2002  
(2007 AQMP) 

Mobile Emissions EMFAC2011 EMFAC2007 

 
 
4.3 Modeling Results 
 
CAMx RTRAC regional modeling was conducted using WRF meteorological data and projected 
emissions data for 2012 to simulate annual average concentrations of 19 key compounds 
measured as part of the MATES IV monitoring program from July 1, 2012, to June 30, 2013.  
Simulated annual average concentration plots for the four toxic compounds that contributed the 
greatest risk throughout the domain (diesel particulate, benzene, 1,3-butadiene and 
formaldehyde) are depicted in Figures 4-2 through 4-5.   
 
Figure 4-2 depicts the projected annual average concentration distribution of PM2.5 diesel 
particulates in the Basin.  The highest concentration (2.9 μg/m3) was simulated to occur around 
the Ports of Los Angeles and Long Beach.  In general, the distribution of diesel particulates is 
aligned with the transportation corridors including freeways, major arterials and rail right-of-
ways.  The peak diesel concentration is much lower than the previous MATES studies, due, in a 
large part, to emission reductions from ocean-going vessels at near coastal waters and at ports. 
Figures 4-3 and 4-4 provide the distributions of benzene and 1,3-butadiene respectively whereby 
the toxic compounds are almost uniformly distributed throughout the Basin, reflecting patterns of 
light-duty fuel consumption. As expected, the higher benzene concentrations appear in an area 
where refineries are located.  However, benzene concentrations there are not significantly 
elevated relative to other areas.  The modeled peak concentration of 0.5 ppb is comparable with 
measured values of 0.53 ppb at Huntington Park and 0.4 ppb at Los Angeles. 
 
The ambient concentrations of formaldehyde in the SCAB are due to direct emissions, primarily 
from combustion sources, and secondary formation from anthropogenic and biogenic VOCs.  
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The formaldehyde concentrations shown in Figure 4-5 depict a spatial distribution indicative of 
its sources, with measurable concentrations in the heavily-traveled western and central Basin, 
with additional elevated levels in the downwind areas of the Basin that are impacted by higher 
levels of photochemistry and ozone formation.  Due to continued reduction of primary 
combustion source emissions, the formaldehyde concentrations are dominated by secondary 
formation.  The peak formaldehyde concentrations are now in the areas with high biogenic 
emissions. 
 
 

 
Figure 4-2  

Annual Average Concentration Pattern for Diesel PM2.5 
 
 

 
Figure 4-3 

Annual Average Concentration Pattern for Benzene 
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Figure 4-4 

Annual Average Concentration Pattern for 1,3-Butadiene 
 
 

 
Figure 4-5 

Annual Average Concentration Pattern for Total Formaldehyde 
 
 

Table 4-2 provides a summary of the model performance relative to actual measured annual 
average concentrations.  For this comparison, the monitored data for the 10 stations are 
combined to provide an estimate of average Basin-wide conditions for the 2012-2013 sampling 
period.  CAMx RTRAC simulated concentrations at the monitoring sites were derived using the 
inverse distance-squared weighted surrounding nine-cell average.  Since direct measurements of 
PM2.5 diesel are not possible, no direct comparisons can be made with simulated annual average 
concentrations.   However, if the factor of 0.82 derived from the emissions inventory is used (See 
Chapter 2), the estimated 10-site average diesel PM2.5 concentration would be 0.96 μg/m3 
compared to the modeled average concentration of 1.23 μg/m3.   Naphthalene was measured only 
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at Long Beach, Central Los Angeles, and Rubidoux.  For the rest of the species, each of the four 
counties within the SCAQMD is represented by at least one station.   
 

Table 4-2  
Measured and Simulated Annual Average Concentrations During 2012-2013 MATES IV  

 

Compound Units 
 

2012-2013MATES IV 

Measured Annual Average Simulated Annual 
Average 

EC2.5  μg/m3 1.17 1.41 
EC10  μg/m3 1.58 1.70 
Cr 6 (TSP)  ng/m3 0.05 0.19 
As (TSP) ng/m3 0.56 1.61 
Cd (TSP) ng/m3 0.16 0.55 
Ni (TSP) ng/m3 3.76 6.30 
Pb (TSP) ng/m3 6.23 5.41 
Benzene ppb 0.38 0.29 
Perchloroethylene ppb 0.03 0.08 
p-Dichlorobenzene ppb 0.02 0.05 
Methylene Chloride ppb 0.42 0.25 
Trichloroethylene ppb 0.02 0.04 
1,3-Butadiene ppb 0.11 0.05 
Formaldehyde ppb 2.25 1.90 
Acetaldehyde ppb 0.90 0.96 
Naphthalene ppb 0.02* 0.01 
* Three station average 
 
 
For 2012-2013, the model simulated concentrations of particulate matter species, such as EC2.5, 
EC10, and TSP metals were biased high.  The model performed better for gaseous species.  
Concentrations of perchloroethylene, p-dichloroebenzene, trichloroethylene have become so low 
such that the typical ambient concentrations are often below the detection limits of the  
measurements. Thus, model performances for those species are difficult to ascertain.  Note that 
given their low concentrations, their respective contributions to the overall toxic cancer risk are 
less than one percent.  For 1,3-butadiene, due to its highly reactive nature, large uncertainties 
exist in speciation profiles, measurements and decay parameters used in the modeling ; thus, 
good model performance for 1,3-butadiene is not typically expected.  Information on speciation 
profiles for naphthalene is very limited.  Both MATES III and MATES IV showed very low 
ambient concentrations of naphthalene and, hence, very low cancer risk contributions.    
Benzene, formaldehyde, and acetaldehyde showed good agreement between model simulations 
and measurements.  Modeled and observed concentrations of methylene chloride compared very 
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well except for the Rubidoux site.  This site experienced a dramatic increase in the average 
monitored methylene chloride concentrations since 2009, primarily due to a handful of days 
exhibiting elevated levels.  Prior to 2009, the annual average concentration of methylene chloride 
had been in the range of 0.2-0.3 ppb.  From 2009 onward, the measured annual average 
concentrations have been in the range of 1.4-2.4 ppb. The sources of this increase have not yet 
been determined and are being investigated.  Based on experience and past MATES studies, it is 
likely a source or sources nearby the monitoring location.  However, even at these elevated 
levels, methylene chloride has a negligible contribution to the overall air toxics cancer risk (~2 in 
a million). 
 
Simulated annual average concentrations of EC2.5 and EC10 were used to assess the overall model 
performance for the 2012-2013 MATES IV period.  Tables 4-3a and 4-3b summarize the 2012-
2013 MATES IV EC2.5 and EC10 model performance, respectively. 
 
EPA guidance (U.S. EPA, 2006) recommends evaluating particulate modeling performance 
using measures of prediction bias and error.  Prediction Accuracy (PA), measured as the 
percentage difference between the mean annual observed and simulated EC2.5 concentrations is 
another tool used in the performance evaluation.  PA goals of ±20% for ozone and ±30% for 
individual components of PM2.5 or PM10 have been used to assess simulation performance in 
previous modeling attainment demonstrations.  In general, PM10 showed better agreement than 
PM2.5.  PA indicated that PM10 prediction meets the EPA performance criteria at nine out of 10 
stations, while PM2.5 meets only at five stations.  Still, PM10 as well as PM2.5 showed high bias in 
Long Beach.  
 
Similar to the prior studies, including MATES III and 2012 AQMP, the CAMx model shows a 
tendency of high bias near the coastal area and low bias in the inland area.  The areas showing 
the high bias (i.e. model overprediction) are Long Beach, Compton and Los Angeles; and the 
areas with underpredictions are Burbank and Rubidoux.  A detailed discussion of the model 
performance is presented in Appendix IX). 
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Table 4-3a 
MATES IV 2012-2013 EC2.5 Model Performance 

Location Observed 
(μg/m3) 

*Modeled 
 (μg/m3) 

Prediction 
Accuracy 

Mean 
Bias 

(μg/m3) 

Mean 
Error 

(μg/m3) 

Normal-
ized 

Mean 
Bias 

Normal-
ized 

Mean 
Error 

Anaheim 0.90 1.10 22 0.20 0.56 1.08 1.24 
Burbank 1.32 1.19 -9 -0.12 0.64 0.43 0.73 
Compton 1.06 1.48 39 0.42 0.76 1.52 1.64 
Inland Valley 
San Bernardino 1.38 1.13 -18 -0.25 0.46 -0.03 0.31 

Huntington 
Park 1.30 1.70 31 0.40 0.67 0.85 0.93 

Long Beach 0.91 1.45 59 0.53 0.80 2.18 2.27 
Central L.A. 1.23 1.81 47 0.58 0.70 0.91 0.96 
Pico Rivera 1.39 1.30 -6 -0.09 0.48 0.26 0.52 
Rubidoux 1.11 0.98 -12 -0.13 0.40 0.12 0.44 
West Long 
Beach 1.13 1.88 67 0.75 1.00 2.10 2.17 

All Stations 1.17 1.40 20 0.23 0.65 0.95 1.13 
* Included only sampling days 
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Table 4-3b 
MATES IV 2012-2013 EC10 Model Performance 

Location Observed 
(μg/m3) 

*Modeled 
 (μg/m3) 

Prediction 
Accuracy 

Mean 
Bias 

(μg/m3) 

Mean 
Error 

(μg/m3) 

Normal-
ized 

Mean 
Bias 

Normal-
ized 

Mean 
Error 

Anaheim 1.17 1.39 18 0.22 0.49 0.44 0.54 
Burbank 1.74 1.43 -18 -0.31 0.60 -0.03 0.34 
Compton 1.50 1.81 21 0.32 0.66 0.58 0.68 
Inland Valley 
San Bernardino 1.74 1.42 -18 -0.32 0.47 -0.08 0.27 

Huntington 
Park 1.65 1.98 20 0.33 0.54 0.36 0.43 

Long Beach 1.29 1.72 34 0.44 0.59 0.61 0.68 
Central L.A. 1.67 2.17 30 0.50 0.61 0.46 0.51 
Pico Rivera 1.87 1.69 -10 -0.18 0.44 -0.02 0.24 
Rubidoux 1.48 1.26 -14 -0.22 0.44 -0.06 0.29 
West Long 
Beach 1.78 2.15 21 0.37 0.86 0.53 0.69 

All Stations 1.58 1.69 7 0.11 0.57 0.28 0.47 
* Included sampling days only 

 
4.4 Estimation of Cancer Risk 
 
Figure 4-6 depicts the 2012-2013 MATES IV distribution of risk estimated from the predicted 
annual average concentrations of the key toxic compounds.  Risk is calculated for each grid cell 
as follows: 
 

Risk i,j = Σ  Concentration i,j,k X Risk Factor i,j,k  
 
Where i,j is the grid cell (easting, northing) and k is the toxic compound.   
 
The grid cell having the maximum simulated cancer risk of 1,057 in a million was located in the 
Ports of Los Angeles and Long Beach.  In addition to the cluster of cells around the port area 
with high risk, a second cluster of high-risk area is centered around a railyard southeast of 
downtown Los Angeles.  In general, as in the past studies, the higher-risk areas tend to be along 
transportation corridors. 
 
Figure 4-7 provides the CAMx RTRAC simulated air toxics risk for the 2005 MATES III period, 
and Figure 4-8 depicts the changes in risk from 2005 to 2012-2013.  The greatest decrease in risk 
occurred in the port area, reflecting the emission reductions from shipping and port operations.  
Overall, air toxics risk improved significantly, consistent with air toxic emissions reductions that 
occurred over the period. 
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The 2012-2013 Basin average population-weighted risk summed for all the toxic components 
yielded a cancer risk of 367 in a million.  The average risk included all populated land cells that 
reside within the Basin portion of the modeling domain.  The MATES III Basin average risk was 
853 per million.  Thus, between the MATES III and MATES IV periods, the simulated risk 
decreased by 57%. The 57% reduction in Basin risk can be attributed to several factors, most 
notably, changes in diesel emissions between 2005 and 2012.  While weather profiles between 
the two monitoring periods varied, no appreciable difference was observed in the meteorological 
dispersion potential. 
 
Regional risk from nondiesel sources (Figure 4-9) is also uniformly distributed throughout the 
Basin with values typically around 100 in one million, with only a few selected cells showing 
values in excess of 200. 
 
Figure 4-10 provides a close-up plot of risk in the Ports area.  Table 4-4 provides a summary risk 
estimated for the Basin, for the Ports area, and for the Basin excluding the Ports area.  For this 
assessment, the Ports area includes the populated cells roughly bounded by the Interstate 405 to 
the north, San Pedro to the west, Balboa Harbor to the east, and Pt. Fermin to the south.  The 
2012-2013 average population-weighted air toxics risk in the Ports area (as defined above) was 
480 in one million.  The Basin average population-weighted air toxics risk, excluding the grid 
cells in the Ports area, was 359 in one million.  It is important to note that the downwind impacts 
resulting from Port area activities are still reflected in the toxics risk estimates for the grid cells 
categorized as “Basin minus Ports.”  Similarly, the MATES III simulations for 2005 indicated 
that the Ports area air toxics risk was 1,415 in one million; and the Basin, minus the Ports area, 
was 816 in one million.  Overall, the Ports area experienced an approximate 66% decrease in 
risk, while the average population-weighted risk in other areas of the Basin decreased by about 
56%.  
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Figure 4-6  

2012-2013 MATES IV CAMx RTRAC Simulated Air Toxic Cancer Risk 
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Figure 4-7 
2005 MATES III CAMx RTRAC Simulated Air Toxic Cancer Risk 
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Figure 4-8  

Change in CAMx RTRAC Simulated Air Toxics Cancer Risk (per million) from 2005 to 2012/2013 
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Figure 4-9  

MATES IV Simulated Air Toxic Cancer Risk excluding Diesel PM 
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Figure 4-10 

 2012 Ports Area MATES IV Simulated Air Toxic Cancer Risk 
 
 
 

Table 4-4 
Basin and Port Area Population-Weighted Cancer Risk 

 

Region 

MATES IV MATES III Average 
Percentage 
Change in  

Risk 

2012 
Population 

 

Average 
Risk 
(Per 

Million) 

2005 
Population 

 

Average 
Risk 
(Per 

Million) 

Basin  15,991,150 367 15,662,620 853 -57 

Ports Area  998,745 480 959,761 1,415 -66 

Basin Excluding 
Ports Area 14,992,806 359 14,702,859 816 -56 

    



MATES IV  Final Report 

4-17 

Figures 4-11 through 4-14 provide close-up depictions of risk in Central Los Angeles, Mira 
Loma, Colton, Central Orange County, and West Los Angeles areas, respectively.  
 
Table 4-5 provides the county-by-county air toxics risk to the affected population.  As presented 
in the spatial distribution, Los Angeles County bears the greatest average cancer risk at 415 per 
one million. The SCAB portion of San Bernardino County has the second highest projected risk 
at 339 per one million.  The estimated risk for Orange County is 315 per million, and the SCAB 
portion of Riverside County was estimated to have the lowest population-weighted risk at 223 
per million. As expected, the Coachella Valley portion of Riverside County, which is outside of 
SCAB, has the lowest toxic risk at 139 per million.  It should be noted that these are county-wide 
averages, and individual communities could have higher risks than the average if they are near 
emissions sources, such as railyards or intermodal facilities.  
 
Comparison of the county-wide population-weighted risk shows that the greatest reduction 
occurred in Orange County, but the amount of risk reduction among the counties is very similar.  
Reductions in emissions from mobile sources including benzene, 1,3-butadiene, and diesel 
particulate are the primary contributors to the improved county-wide risk.  It is noteworthy that 
San Bernardino County now has higher population-weighted risk than Orange County.  This is 
likely due to the port area having a proportionally larger impact in Orange County than in San 
Bernardino County.   
 
 

Table 4-5 
County-Wide Population-Weighted Cancer Risk 

 

Region 
 

MATES IV MATES III Average 
Percentage 
Change in  

Risk 

2012 
Population 

 

Average Risk 
(Per Million) 

2005 
Population 

 

Average 
Risk 
(Per 

Million) 
Los Angeles* 9,578,586 415 9,887,127 951 -56 

Orange 3,067,909 315 2,764,620 781 -60 

Riverside* 1,784,872 223 1,548,031 485 -54 

San Bernardino* 1,560,183 339 1,462,842 712 -52 

SCAB 15,991,550 367 15,662,620 853 -57 

Coachella Valley 465,064 139 N/A N/A N/A 
* Including the SCAB portion only 
N/A - MATES III modeling did not include the Coachella Valley 
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Figure 4-11 

2012/2013 Central Los Angeles MATES IV Simulated Air Toxic Cancer Risk 
 
 

 
Figure 4-12 

2012/2013 Mira Loma/Colton MATES IV Simulated Air Toxic Cancer Risk 
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Figure 4-13  

2012/2013 Central Orange County MATES IV Simulated Air Toxic Cancer Risk 
 
 
 

 
Figure 4-14 

2012/2013 West Los Angeles MATES IV Simulated Air Toxic Cancer Risk 
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Table 4-6 provides the Basin-wide average risk associated with each of the key air toxics 
simulated in the analysis.  Diesel particulate was responsible for the largest contribution to 
cancer risk from air toxics.  The next three highest contributors included benzene, hexavalent 
chromium, and 1,3-butadiene.  
 
 

Table 4-6 
2012/2013 MATES IV Cancer Risk from Simulated Individual Toxic Air Contaminants 

 

Toxic 
Compound 

 

Risk 
Factor 

( μg/m3) 

Peak 
Annual 
Average 
Concent-

ration 
 

Population 
Weighted 
Annual 
Average 

Concentration 
 

Units 
 

Cumulative 
Risk 
(per 

million) 

% 
Contri-
bution 

Diesel 3.00E-04 3.1 0.93 μg/m3 279.67 76.2
Benzene 2.90E-05 0.51 0.25 ppb 22.82 6.2
Hexavalent 
Chromium 1.50E-01 0.001 1.37E-04  

μg/m3 20.52 5.6

1,3- Butadiene 1.70E-04 0.58 0.03 ppb 12.54 3.4
Secondary 
Formaldehyde 6.00E-06 2.35 1.24 ppb 9.12 2.5

Primary 
Formaldehyde 6.00E-06 2.71 0.50 ppb 3.7 1.0

Secondary 
Acetaldehyde 2.70E-06 0.93 0.73 ppb 3.56 1.0

Arsenic 3.30E-03 0.043 9.97E-04  
μg/m3 3.29 0.9

p-Dichlorobenzene 1.10E-05 0.11 4.38E-02 ppb 2.90 0.8
Perchloroethylene 5.90E-06 0.356 0.07 ppb 2.71 0.7

Naphthalene 3.40E-05 0.03 9.87E-03  
ppb 1.76 0.5

Cadmium 4.20E-03 0.014 3.29E-04  
μg/m3 1.38 0.4

Nickel 2.60E-04 0.11 3.69E-03  
μg/m3 0.96 0.3

Primary 
Acetaldehyde 2.70E-06 0.67 0.16 ppb 0.80 0.2

Methylene 
Chloride 1.00E-06 0.59 0.21 ppb 0.74 0.2

Trichloroethylene 2.00E-06 0.39 3.08E-02 ppb 0.33 0.1
Lead 1.20E-05 0.065 4.17E-03 μg/m3 0.05 <0.1
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Table 4-7 provides the simulated air toxics risk at each of the 10 stations for the three main toxic 
compounds and the remaining aggregate based on the regional modeling.  Risk is calculated 
using the predicted concentrations of each toxic component for the specific monitoring station 
location (based on a nine-cell weighted average concentration).  The summary also provides the 
comparison between simulated average risk for the 10 stations combined and the average risk 
calculated using the annual toxic compound measurements and the estimated diesel 
concentrations at those sites.   
 
 

Table 4-7 
  Comparison of Network Averaged CAMx RTRAC 2012-2013 Modeled Cancer Risk to 

Measured Risk at the 10 MATES IV Sites 
 

Location 
2012/2013 MATES IV CAMX RTRAC Simulation 

Benzene 1,3-
Butadiene Diesel Others Total 

Anaheim 26 14 301 54 395 

Burbank 27 13 333 59 431 

Central Los Angeles 33 19 516 78 646 

Compton 26 17 383 63 489 

Inland Valley San Bernardino 21 9 309 61 400 

Huntington Park 30 62 389 96 576 

North Long Beach 27 16 395 65 503 

Pico Rivera 25 13 358 62 459 

Rubidoux 20 7 296 46 369 

West Long Beach 32 15 662 69 778 

10-Station Average Modeled 27 18 394 65 505 
10-Station MATES IV Average 
Measured  (EC2.5 x 0.82 for Diesel) 35 33 287 47* 402 

*Including modeled species only, Risk from some measured species, such as carbon 
tetrachloride, chloroform and PAHs are excluded. 

 
 
Among the monitored areas, the highest simulated risk was estimated for West Long Beach 
followed by Central Los Angeles, Huntington Park, North Long Beach, and Compton.   The 
lowest modeled risk was simulated at Anaheim.  As previously discussed, simulation 
performances at those high risk sites showed a tendency for overprediction relative to 
measurements.   
 
Cancer risk averaged over the 10 stations was simulated as 505 in a million, which is 
approximately 25% higher than the estimate from the measurements. This includes the 
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contribution of diesel particulates. An emission based conversion factor of 0.82 was applied to 
the EC2.5 measurements in order to estimate the diesel PM contributions (See Chapter 2).  
 
The nondiesel portion of the simulated cancer risk can be directly compared to risk calculated 
from the toxic compound measurements.  Figure 4-15 presents a comparison of the model 
simulated and measurement estimated nondiesel risk at each monitoring site, as well as the 10-
station average.  Simulated nondiesel risk is within 30% of measurements at all stations. The 
simulated 10-station average cancer risk agrees very well with the risk estimated from the 
measurements.   
 
 

 
Figure 4-15  

2012/2013 MATES IV Simulated vs. Measured NonDiesel Air Toxics Risk  
 

 
4.5 Evaluation 
 
The population-weighted average Basin air toxics risk (367 per million) simulated using CAMx 
RTRAC for the 2012-2013 MATES IV period was estimated to be 57% lower than that 
estimated (853 in a million) for the MATES III period. The areas of the Basin that are exposed to 
the most risk continue to be the Ports of Los Angeles and Long Beach with a secondary 
maximum occurring in an area around a railyard in Los Angeles.   
 
A majority of the risk reduction was due to a 66% reduction in diesel emissions from 2005 to 
2012. The emissions reductions of benzene (11%), 1,3-butadiene (50%), arsenic (43%) and other 
air toxics also contribute to the overall reduction in 2012/2013 simulated risk.  A general 
assessment of the observed meteorological conditions for the two simulated years suggests that 
the two monitoring periods had comparable potentials for pollutant dispersion.   
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4.6 Updates to Cancer Risk Estimation Methods 
 
The California Environmental Protection Agency Office of Environmental Health Hazard 
Assessment (OEHHA) has adopted revised methods for estimating cancer risks (CalEPA, 2015).  
The proposed new method includes utilizing higher estimates of cancer potency during early life 
exposures.  There are also differences in the assumptions on breathing rates and length of 
residential exposures.  When combined together, staff estimates that risks for the same inhalation 
exposure level will be about 2.5 times higher using the proposed updated methods.  This would 
be reflected in the average lifetime air toxics risk estimated from the  monitoring sites data going 
from 418 per million to an 1023 per million.  While the previous method is used to compare 
results with past studies, staff notes that using the updated method would give the same 
percentage change in risks for previous MATES study estimates.   
 
Under the revised risk assessment methodology, OEHHA has made refinements to be more 
health protective of children. Among other things, age sensitivity factors (ASFs) are now 
included in the risk calculations.  These factors increase the carcinogenic potency by a factor of 
10 for exposures occurring between 0 and 2 years of age, and increase the potency by a factor of 
3 for exposures between ages 2 and 16.   Refinements have also been made to the intake rates 
(e.g., breathing and ingestion rates) for the various exposures pathways (inhalation, soil, dermal, 
etc.) by age as well.  For example, instead of using a single estimate of lifetime breathing rate for 
a point estimate of risk, point estimates of breathing rate for various age groups are applied.  
These latter two changes increase the estimate of dose at a given exposure concentration.  An 
additional change is using 30 years as the time of residence at a given receptor rather than the 
current 70 years.  This latter change decreases the estimate of dose at a given concentration.  
Applying these changes in age specific potency factors, age specific breathing rates and time of 
residence gives the overall estimate of the change in risk from inhalation exposures of about a 
2.5 fold increase. 1  Unit Risk Factors were calculated based on the revised methodology and are 
show in Appendix I.   
 
Applying the calculated  Unit Risk Factors based on the update methodology to the modeled 
ambient levels gives a higher estimated risk across the SCAB as depicted in Figure 4-16.  As 
shown, the revised risk levels based on the revised methodology are similar to those originally 
calculated for the MATES III study using the then current risk assessment methodology.   

                                                 
1 In the October, 2014 Draft MATES IV Report, the increased in risk estimates was given as a 2.7 fold increase.  
This was based on using the 90th percentile of breathing rate distribution.  In anticipation of CARB guidance for risk 
management, we have used the 80th percentile of the breathing rate distribution for ages greater than 2 years.  This 
resulted in a 2.45 fold change in the estimate of risk. 
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Figure 4-16 

MATES IV Modeled Air Toxics Risks Estimates using OEHHA Updated Method 
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4.7   Comparison with Another Pollution Impacts Mapping Tool (CalEnviroScreen) 
 
Below is a comparison of the MATES IV estimated diesel PM emissions with that of another 
analysis that estimated emissions of this substance, the California Communities Environmental 
Health Screening Tool (CalEnviroScreen).   
 
The California Communities Environmental Health Screening Tool (CalEnviroScreen) has been 
developed by the Office of Environmental Health Hazard Assessment (OEHHA) and California 
Environmental Protection Agency (CalEPA).  It is a science-based guidance and screening tool 
aiming to assess the cumulative impacts of environmental pollution in California communities.  
It is primarily designed to identify disadvantaged communities and is used to assist planning and 
decision-making such as administering environmental justice grants, prioritizing cleanup 
activities and guiding environmental community programs.  Unlike MATES, which is a 
quantitative health risk assessment, CalEnviroScreen is a screening methodology that provides a 
relative ranking of impacted communities, and is not intended to be comparable to full risk 
assessments.  
In August 2014, CalEnviroScreen version 2.0 (CES 2.0) was released. CES 2.0 produces results 
at the census tract level with approximately  8,000 census tracts in California and approximately 
3,600 tracts within the jurisdiction of SCAQMD.  The CES 2.0 model consists of two component 
groups – pollution burden and population characteristics.  A set of statewide indicators (Table 4-
8), selected based on existing environmental, health, demographic and socioeconomic data, is 
used to characterize pollution burden and population characteristics.  Note that up to three 
pollution burden exposure indicators (diesel PM emissions, traffic density, and toxic releases) 
have potential to correspond to the emissions data that was used for MATES IV analysis. 

 
Table 4-8 

Indicators used to Represent Pollution Burden and Population Characteristics in 
CalEnviroScreen 2.0 

 
 
For each indicator, a value is assigned for each census tract.  Among the areas with an indicator 
value, the values are ranked from highest to lowest and a statewide percentile score is created for 
each indicator in each census tract.  The percentile score for all individual indicators is averaged 
in each component group and then divided by the maximum value observed in the State.  In the 
pollution burden component group, environmental effects indicators are weighted half as much 
as the exposure indicators. The component group scores are both scaled to a maximum of 10 
with a possible range of zero to 10. Finally, the overall CES score is calculated by multiplying 
the scaled component group score for pollution burden by the scaled component group score for 
population characteristics. The highest possible CES percentile score is 100 with an equal 
contribution from the two component groups. An area with a high score would be expected to 
have higher pollution burdens and vulnerabilities than other areas with low scores. More details 

Exposures Environmental Effects Sensitive Populations Socioeconomic Factors
 PM 2.5 concentrations  Cleanup sites  Children and elderly  Educational attainment 
 Ozone concentrations  Groundwater threats  Asthma emergency department  Linguistic isolation 
 Diesel PM emissions  Impaired water bodies  Low birth weight births  Poverty
 Pesticide use  Solid waste sites and facilities  Unemployment 
 Toxic releases from facilities  Hazardous waste 
 Traffic density 
 Drinking water quality 

Component Group 1: Pollution Burden Component Group 2: Population Characteristics
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about the indicator selection and scoring, model characteristics and methodology can be found in 
the CES 2.0 documentation. 
 
Figure 4-17 depicts the CES 2.0 score in SCAQMD highlighting the census tracts scoring in the 
highest percentiles across the state.  Most urbanized areas are in the top 30% score, indicating 
these tracts have relatively high pollution burdens and population sensitivities compared to other 
communities in the State.  In particular, a significant fraction of census tracts in the Los Angeles, 
Riverside and San Bernardino counties are in the top 10% of the relative statewide scoring.  
 

 
Figure 4-17 

CalEnviroScreen 2.0 Overall Scores. Data retrieved from OEHHA in September 2014. 
 

Within the pollution burden component, five out of the 12 indicators (PM2.5 concentrations, 
ozone concentrations, diesel PM emissions, toxic releases from facilities and traffic density) are 
utilized to fully or partially characterize air pollution exposure.  CES 2.0 estimates diesel PM 
emissions based on emission inventories and models similar to those used in MATES IV.  On-
road diesel PM emissions are calculated using California Air Resources Board (CARB)’s 
EMFAC 2013 for a 2010 summer day in July, and non-road diesel PM emissions are estimated 
from CARB’s emission inventory forecasting system (CEPAM).  County-wide estimates are 
distributed to 4 km grid cells and allocated to census tracts.  Figure 4-18 shows the statewide 
percentile score of diesel PM emissions.  Central Los Angeles and the Long Beach Port area 
score the highest (top 1%, shown as red color) in the State.  
 
The diesel PM emissions in the MATES IV period (July 2012 to June 2013) are shown in Figure 
4-19.  Despite different study time period and geographical units, the spatial distribution of diesel 
PM emissions in MATES IV is similar to the diesel PM emission pattern in CES 2.0.  Both 
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models yield the highest diesel PM emissions in Central Los Angeles and in the area near the 
Ports.   
 

 
Figure 4-18 

CalEnviroScreen 2.0 Diesel PM Scores. Data retrieved from OEHHA in September 2014. 
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Figure 4-19 

Weekday average emissions pattern for Total Diesel PM2.5. 
 

 
While CalEnviroScreen can assist CalEPA in prioritizing resources and helping promote greater 
compliance with environmental laws, it is important to note some of its limitations.  The tool’s 
output provides a relative ranking of communities based on a selected group of available 
datasets, through the use of a summary score.  Unlike MATES, the CalEnviroScreen score is not 
an expression of health risk, and does not provide quantitative information on increases in 
cumulative impacts for specific sites or projects.  Further, as a comparative screening tool, the 
results do not provide a basis for determining when differences between scores are significant in 
relation to public health or the environment.  Accordingly, CalEnviroScreen is not intended to be 
used as a health or ecological risk assessment for a specific area or site. 
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Chapter 5   Ultrafine Particles and Black Carbon Measurements 

5.1 Introduction 
One of the key findings of the MATES III Study was that diesel particulate matter (DPM) 
accounts for over 80% of the total carcinogenic risk due to exposure to air toxics in the South 
Coast Air Basin (SCAB) (MATES III; SCAQMD, 2008).  DPM is mostly comprised of impure 
carbon particles (soot) resulting from the incomplete combustion of diesel-type fuels and is often 
emitted along with ultrafine particles (UFP) and other combustion products.  Soot is often 
referred to as black carbon (BC) or elemental carbon (EC) depending on the measurement 
method used (see Chapter 2 for details).  In urban areas, EC and BC are often considered good 
surrogates for DPM.  Although EC and BC are currently unregulated, the implementation of 
national, state and local regulations and programs to mitigate fine PM (i.e. PM2.5) and diesel 
emissions often results in the  control of EC and BC.  

While substantial effort has been made to characterize the health risks associated with exposure 
to PM2.5 in general and DPM in particular, the health impact caused by exposure to UFPs is still 
not well-understood.  These very small particles have a diameter of 100 nm or less, consist of 
organic material, soot, trace metals, and are likely to be more toxic than larger PM fractions. 
Because of their small size, UFPs can penetrate deeply into the respiratory tract, into the 
bloodstream, and can be transported to other critical organs such as the heart and the brain. Thus, 
exposure to UFPs can potentially cause adverse health effects (both acute and chronic) in 
humans (HEI, 2010). 

In an attempt to better characterize their spatial and temporal variations in the SCAB, potential 
sources and mechanism of formation, and their potential impact on public health, continuous 
measurements of UFP and BC concentrations were taken at all 10 MATES IV fixed sites, using 
state-of-the-art methods and techniques that were not mature at the time of MATES III.   

BC measurements (i.e. 1- to 5-min. time resolution) were carried out using two different types of 
Aethalometers (AE22; Magee Scientific, Berkeley, CA; and AE33; Teledyne API, San Diego, 
CA). These are instruments that continuously measure the light transmission through particulate 
matter (PM) collected on a sampling filter.  Specifically, they utilize the light-absorbing 
properties of BC-containing particles at a wavelength of 880 nm in order to gain a light 
absorption coefficient, which is related to the particulate BC mass concentration.  Aethalometers 
are small, reliable, easy to operate, provide continuous real-time data, and are the most common 
instruments used to measure ambient BC.  The principle of operation of both types of 
Aethalometers used during MATES IV is described in detail in Appendix III.  

Ultrafine particle number concentration data was collected continuously (i.e. 1-min. time 
resolution) using water-based condensation particle counters (CPC Model 651; Teledyne API, 
San Diego, CA). This instrument provides the total number concentration of particles above 7 
nm in real-time.  UFPs are grown through condensation in a controlled super-saturation 
environment to larger sizes that can be detected and counted using a photodetector.  The 
particular model used during MATES IV was specifically designed for routine ambient air 
quality monitoring in network applications (See Appendix VII for details). 
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Continuous BC and UFP measurements were conducted at all 10 fixed MATES IV locations (i.e. 
West Long Beach, North Long Beach, Compton, Huntington Park, Pico Rivera, Central Los 
Angeles, Burbank, Inland Valley San Bernardino, Rubidoux, and Anaheim) for a period of at 
least 12 months from July 2012 until the end of June 2013, or beyond.  Only data collected from 
July 1, 2012, through June 30, 2013 have been included for the present report. The SCAQMD is 
committed to achieving the highest possible data quality level.  A comprehensive summary of 
the data review and validation procedures is provided in Chapter 2 and Appendix III. 

5.2 Measurement Results 
The spatial and temporal variations in BC and UFP concentrations discussed below provide 
invaluable information regarding daily and seasonal patterns and, more importantly, potential 
source contributions of these two air pollutants throughout the SCAB. 

5.2.1 Spatial Variations   
Figure 5-1 shows the study average BC concentration at each of the 10 fixed sites, along with the 
overall Basin average BC concentration [MATES IV (AVG)] and the Basin average EC 
concentration for  both MATES III and MATES IV [MATES III (EC) and MATES IV (EC), 
respectively]1. Typically, the highest BC levels were observed at the more urban sites located 
near major roadways (i.e. Burbank, Central Los Angeles, Pico Rivera and Huntington Park) and 
at inland/receptor sites such as Inland Valley San Bernardino and Rubidoux. While BC was not 
measured during MATES III, the average EC levels decreased substantially (about 35% 
reduction) from MATES III to MATES IV (See Chapter 2). 

                                                 
1 BC and EC both refer to impure carbon particles resulting from combustion processes. While these terms are often 
used interchangeably, they are two methodologically-defined species that are measured using optical and thermal-
optical methods, respectively. A comprehensive comparison between BC and EC measurements is available in 
Appendix VI. 



MATES IV  Final Report 

5-3 

 
Figure 5-1 – Spatial Distribution of Average Black Carbon (BC) Concentrations during 
MATES IV and Comparison with MATES IV and MATES III Elemental Carbon (EC) 

Averages. 
Sampling sites located near heavily-trafficked freeways are usually characterized by increased 
levels of UFPs compared to more rural sites.  For this reason the West Long Beach site (located 
in a highly industrial area near the San Pedro Bay Port complex) exhibited the highest study 
average UFP concentration during MATES IV (Figure 5-2).  

In particular, BC and UFP levels in West Long Beach are probably affected by emissions from 
the Terminal Island Freeway 103 located upwind of the sampling station, where vehicular traffic 
from goods movement associated with the San Pedro Bay Ports is particularly pronounced. 
Similarly, emissions from railroads and goods movement are likely to contribute to the elevated 
study average UFP concentration observed at the Huntington Park site (Figure 5-2).  
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Figure 5-2 – Spatial Distribution of Average Ultrafine Particle (UFP) Concentrations 

during MATES IV. 

5.2.2 Temporal Variations 
Both BC and UFP exhibited considerable daily, monthly, and seasonal variations.  Studying 
these variations can yield insights into potential contributions from local and regional sources. 
Hourly average measurements (discussed in Appendix VI and VII) can also provide estimates of 
the frequencies and magnitudes of high concentrations to which the SCAB population might 
have been exposed.  

5.2.2.1 Monthly Trends 
Occurrences of high daily mean BC and UFP concentrations were observed mostly during the 
colder months (November to February), as shown in Figures 5-3 to 5-5.  Conversely, 
concentrations during the spring and summer months (April to August) were distinctly lower.  

As mentioned earlier, vehicular diesel exhaust often contributes to increasing the ambient 
concentration of BC at most sites.  Other potential sources may include industrial emissions 
(particularly diesel-powered), meat charbroiling, biomass burning, and heavy fuel oil combustion 
(ship emissions).  Emissions from these sources often show some seasonality and may impact the 
spatial distribution of BC within the Basin (Magliano, 1999; Reinhart, 2006).  For instance, the 
higher BC concentrations observed during the winter season can be partly attributed to enhanced 
BC emissions from increased usage of wood burning for space heating (Jordan, 2006; Fine, 
2004).  Variations in meteorological conditions are another important contributing factor.  The 
boundary layer in the winter is much shallower than in the summer; this causes a lowering of the 
“mixing height,” less atmospheric transport and dilution, and thus a consequent increase in 
atmospheric BC concentrations.  
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Figure 5-3- Monthly Average Black Carbon (BC) Concentration Trends in the South Coast 

Air Basin During MATES IV. The Red Line Represents the Study Average BC 
Concentration During MATES IV. 

 

These seasonal trends are further highlighted in Figure 5-4, where BC concentrations for each 
site were averaged over a period of three months (i.e. summer: June, July and August; fall: 
September, October and November; winter: December, January and February; and spring: 
March, April and May). 
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Figure 5-4 - Seasonal Variations of Black Carbon (BC) Concentrations at Each MATES IV 

Site. 

Figure 5-5 displays the seasonal variation in UFP concentration for all 10 fixed monitoring sites.  
In most instances, the winter months were characterized by increased UFP levels.  This is 
because, in the winter, decreased ambient temperatures and lower mixing heights led to less 
atmospheric particle dilution and favor the formation of a larger number of small UFP particles 
(Kittleson 1998, Wang et al. 2013). 
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Figure 5-5 - Seasonal Variations of Ultrafine Particle (UFP) Concentrations at Each 

MATES IV Site. 
5.2.2.2 Diurnal Trends 
Typically, BC and UFP exhibit distinct diurnal profiles.  BC is associated with primary 
combustion activities and is widely considered as one of the best indicators of mobile source 
emissions (diesel vehicles in particular) in urban environments.  BC and UFP concentrations in 
urban environments have been shown to closely follow the temporal variation in traffic density, 
with the highest levels observed on weekdays during rush hours (Hussein et al., 2004; Morawska 
et al., 2008; AQMD, 2012).  UFPs can also be formed by photochemical reactions in the 
atmosphere, particularly in photochemically-active, sunnier seasons.  This is often reflected in a 
mid-day peak associated with secondary particles. 

The 10-site average diurnal variation of BC (indicative of the typical diurnal BC trend in the 
South Coast Air Basin) is shown in Figure 5-6.  Typically, the BC mass concentration peaked in 
the morning between 0600 and 0900 PST because of rush-hour traffic and decreased throughout 
the day due to decreased traffic volume, increased wind speeds and subsequent dispersion of 
ambient pollutants.   Early in the evening, evening rush hour, lower wind speeds and a shallow 
inversion layer led to a slight increase in BC concentration and stable conditions until the early 
morning. 
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Figure 5-6 - Diurnal Variation in Black Carbon (BC) Concentration  in the South Coast 

Air Basin During MATES IV 
The effect of the meteorology on the diurnal trend of BC is more evident when comparing 
diurnal patterns in different seasons (Figure 5-7).  As expected, diurnal variations are more 
pronounced in the winter and fall because of more stable atmospheric conditions, as explained in 
previous sections. 
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Figure 5-7 - Diurnal Variation in Black Carbon (BC) Concentration in the South Coast Air 
Basin During MATES IV 

Unlike what was observed for BC, the study average diurnal trend for UFP is characterized by 
three distinct peaks, one early in the morning coinciding with rush hour traffic, followed by a 
wider mid-day peak which is probably related to photochemical particle formation, and a less 
pronounced peak in the late afternoon, mostly caused by evening rush hour and a lower mixing 
height (Figure 5-8). 
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Figure 5-8 - Diurnal Variation in Ultrafine Particle (UFP) Concentration in the South 

Coast Air Basin During MATES IV 
The effect of meteorology on UFP concentration is more evident when comparing average 
diurnal patterns for different seasons (Figure 5-9).  Several factors contribute to the seasonal 
variability of UFPs.  Winters, characterized by stable atmospheric conditions and lower mixing 
heights, result in elevated UFP levels during morning rush hours and at night (Singh et al. 2006, 
Wang et al. 2012).  Moreover, lower temperatures favor the nucleation/condensation of volatile 
components of combustion exhaust and, in turn, led to an increase in UFPs.  Summer months are 
typically characterized by a distinct mid-day peak due to increased photochemical activity, 
which favors particle formation.  
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Figure 5-9 - Diurnal Variation of Ultrafine Particle (UFP) Concentration in the South 
Coast Air Basin During MATES IV. 

5.3 Summary for Fixed Sites 
Long-term BC and UFP measurements were carried out over a period of one year from July 2012 
to June 2013 in a network of 10 sampling sites located in the SCAB.  This data was used to 
characterize the spatial and temporal variations in BC and UFP concentrations and their 
association with meteorology and local sources.  

The morning peak in BC and UFP concentrations observed at most MATES IV sites was 
probably associated with increased traffic density during rush hours.  This effect is particularly 
pronounced during the colder months, when higher traffic density is coupled with a shallower 
mixing height.  UFPs also exhibit a mid-day peak during the warmer season which is likely to be 
associated with generation of secondary particles through photochemical processes in the 
atmosphere. 

Seasonal variations in BC and UFP concentrations are mostly related to changes in meteorology.  
For example, in the wintertime biomass burning smoke may contribute to the observed elevated 
BC concentrations, and lower temperatures can promote condensation of volatile species and 
subsequent formation of UFPs.  

Various existing regulations and emission reduction strategies are designed to control the 
atmospheric concentration of BC, either directly by reducing diesel emissions, or indirectly by 
reducing total PM emissions.  Some examples include:  (a) promoting regular vehicle emissions 
testing and retrofitting older diesel powered vehicles and equipment; (b) controlling ship 
emissions by regulating idling at terminals and mandating fuel standards for ships seeking to 
dock at port; (c) requiring the use of cleaner fuels; (d) controlling and limiting biomass burning; 
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(e) requiring permits for operation of industrial, power-generating and oil refining facilities; and 
(f) promoting filtering and aftertreatment technologies.  In most cases, measures to mitigate BC 
will probably also reduce UFP emissions.   

5.4 Local-Scale Studies 

Programs such as MATES are designed to monitor and characterize toxic emissions over the 
entire Basin.  However, ambient monitoring is necessarily conducted at a limited number of 
locations, and modeling is limited to a spatial resolution of 2km.  For this reason, communities 
located very near industrial sources or large mobile source facilities (such as marine ports, 
railyards and commercial airports) can be affected by higher air contaminant levels than cannot 
be captured in the typical MATES analysis.  Near-road monitoring studies and dispersion 
modeling results for point sources indicate that exposure can vary greatly over distances much 
shorter than 2 km. The local-scale monitoring program of MATES IV aims to characterize the 
impacts of large sources on nearby communities by utilizing portable platforms designed to 
sample for a period of several weeks at selected locations with an emphasis on diesel particulate 
matter (DPM) and ultrafine particle (UFP) emissions.  The studies are designed to assess 
gradients in ambient pollutant levels within communities as well as provide a comparison to the 
fixed MATES monitoring sites.  The communities chosen for sampling were selected based on 
proximity to potential sources as well as environmental justice concerns.  

To complete these short-term studies, the SCAQMD employed two mobile monitoring platforms 
(MMP) and/or up to six environmental enclosures (EE) that were specifically designed for fast-
response deployment in communities of the Basin.  The MMPs integrate multiple monitoring 
technologies on a mobile platform and are capable of characterizing the atmospheric 
concentrations of a wide array of particle and gaseous pollutants in real time, including UFPs and 
BC (measured using a water-based particle counter and a portable Aethalometer, respectively). 
Similarly, each EE consists of a water-based condensation particle counter (for continuous UFP 
measurements) and a micro-Aethalometer (for measuring BC in real-time), powered by a 
portable battery and enclosed inside a rigid synthetic case.  

5.4.1 Los Angeles International Airport (LAX) 

SCAQMD conducted a series of air quality measurements at the Los Angeles International 
Airport (LAX) to characterize the atmospheric levels of UFPs and BC downwind of the main 
runways.  Specifically, these local-scale studies were conducted to:  (a) delineate local air toxic 
concentration gradients that might be driven by proximity to the airport; (b) establish if airport-
related emissions are distinguishable from those of other potential sources such as nearby traffic 
from the I-405.  These objectives are consistent with the community-scale air monitoring grant 
program goals of the EPA, which partially funded this deployment.  

5.4.1.1 Gradient Study 

On 09/11/2012 between 08:00 and 17:00 (PST), UFP and BC measurements were taken at eight 
different sites east (downwind) of and at different distances from runway 25R (typically used for 
aircraft take-off) and runway 25L (usually used for landing), as shown in Figure 5-10.  Since 
most sites were located in highly restricted areas where access was only possible under LAX 
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personnel supervision, only a limited number of measurements were collected for this part of 
MATES IV.  However, the highly resolved one-minute UFP and BC data provided useful 
information on the local gradients, short-term variations, and potential impacts on local 
communities.  It should be noted that sites 4 and 8 were located 100 and 250 m downwind of the 
I-405 to evaluate the potential relative contributions of airport and freeway emissions.  Lastly, 
BC measurements were also conducted at a "Community" site, in a highly populated residential 
area further away from LAX and the I-405.  However, all data collected at this last location were 
invalidated because of unexpected construction activities occurring near this site.   

 

 

Figure 5-10 - SCAQMD monitoring sites used for the Los Angeles International Airport 
(LAX) gradient study. 

 

The study average UFP concentrations at sites 1 through 8 were substantially more elevated than 
the corresponding MATES IV Basin average measured at the 10 fixed sites (Figure 5-10).  As 
expected, the average UFP level peaked at site 1 immediately downwind of runway 25R (where 
aircraft take-off) and decreased exponentially away from the runway.  Interestingly, the average 
UFP concentrations downwind of runway 25 L (used for landing) followed the opposite trend 
and increased with increasing distance from the runway (Figure 5-11).  This suggests that aircraft 
landing may also impact the atmospheric levels of UFPs in the area (and possibly communities) 
east of LAX.  Given the short duration of these measurements, it is difficult to assess the full 
extent of this impact.  
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It should be noted that motor-vehicle emissions from the I-405 Freeway may have contributed to 
increasing the ambient UFP concentrations at site 8.  The relative contribution of freeway 
emissions to the measured UFP levels is difficult to assess with this limited dataset. More 
information regarding the potential impacts of airport-related emissions on ambient air quality of 
communities adjacent to the airport is available in the Los Angeles International Airport (LAX) 
Air Quality and Source Apportionment Study (AQSAS).     

 

 

Figure 5-11 - Average UFP and BC levels measured at the eight temporary sites downwind 
of runway 25R (where aircraft take-off) and runway 25L (typically used for landing).  

Similarly, the average concentration of BC downwind of runway 25R peaked at site 1 because of 
aircraft take-off and decreased steeply moving away from the airport (Figure 5-11).  However, 
while the average BC level at site 1 (8188 ng/m3) was well above what is typically found in 
urban areas, the ambient concentrations at the remaining downwind sites were close or below the 
MATES IV BC study average (1313 ng/m3).  No evidence of a significant contribution of BC 
emissions from aircraft landing was found from the data collected downwind of runway 25L.  

Site 8 showed slightly higher BC concentrations than those measured closer to the airport, 
probably because of contributions from the I-405.  However, since the traffic volume on this  
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freeway is dominated by light-duty gasoline vehicles, these contributions are probably not very 
significant, as confirmed by previous studies conducted in Los Angeles.  

5.4.2 San Bernardino Railyard  

The San Bernardino Railyard (located in the city of San Bernardino) was selected to further 
characterize ambient air pollutant levels in the communities surrounding this facility. Railyards 
are a complex mix of many source types including trains, stationary equipment, terminal 
operations and on-road vehicles, particularly heavy-duty diesel trucks.  A unique set of rapidly 
deployable mobile air toxics monitoring platforms using the latest technologies for continuous 
measurements, including both MMPs and EEs, were utilized.  A combination of continuous air 
monitoring and meteorological data is extremely valuable in determining source locations, 
emission profiles, and exposure variability. 

The MMPs were equipped with a condensation particle counter (CPC, model 3785; TSI, Inc.) 
which measures the number concentration of particles larger than 5 nm in size and up to 
10,000,000 particles per cubic centimeter (#/cm3).  A portable Aethalometer (AE22; Magee, 
Inc.) for real-time measurements of BC was also installed in MMP as an indicator of DPM.  EEs 
were equipped with a condensation particle counter (CPC, model 3781; TSI, Inc.), which 
monitors number concentrations of particles down to 6 nm in size and up to concentrations of 
500,000 (#/cm3), while BC was measured using micro-Aethalometers (AethLabs).  The MMPs 
and EEs were placed around the San Bernardino Railyard facility as shown in Figure 5-12, to 
assess potential gradients in exposure as a function of distance from the railyard activities. 
Measurements were taken between 09/06/2013 to 09/19/2013. 
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Figure 5-12 - SCAQMD Monitoring Sites for MATES IV San Bernardino Railyard 
Microscale Study. 

Comparing the levels measured at these local-scale sampling sites to those collected from other 
fixed MATES IV locations can yield insights as to the magnitude of local impacts.  Both BC and 
UFP concentrations were elevated compared to the MATES IV Basin averages, the annual levels 
measured at the fixed Inland Valley San Bernardino site, as well as the levels measured at this 
fixed site during the same period when the local-scale measurements were conducted. 
Particularly, the study average BC concentrations at sites 1 through 7 were substantially elevated 
relative to the corresponding MATES IV Basin average measured at the 10 fixed sites (Figure 5-
13).  Elevated BC concentrations are expected in vicinity of a railyard facility due to high traffic 
activity of heavy-duty vehicles.  It should be noted that sites 1, 2 and 3 that are located close to 
the intersection between Highway 66 and the I-215 Freeway may experience relatively higher 
heavy-duty diesel traffic.  The BC levels were also significantly higher than the annual average 
BC concentration at the Inland Valley San Bernardino site (1703 ng/m3), as well as those 
recorded at the Inland Valley San Bernardino site during the same period as the local-scale study 
(1564 ng/m3 between 09/06/2013 and 09/19/2013). 

Compared to BC, UFP concentrations are only slightly higher than the MATES IV Basin 
average concentration (Figure 5-13).  Relatively higher UFP concentrations at sites 1, 2 and 3 
close to Highway 66 and the I-215 Freeway suggest that the motor-vehicle emissions may have 
contributed to higher ambient UFP concentrations. 
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Figure 5-13 - Average UFP and BC levels measured at the seven temporary sites 
surrounding San Bernardino Railyard.  
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5.4.3 Mira Loma/CA-60 Freeway  

This location was selected to assess the impact of motor-vehicle emissions from the CA-60 
Freeway and Etiwanda Ave on a local community.  As for the LAX and San Bernardino Railyard 
studies, each EE contained a micro-Aethalometers (AethLabs) and a portable CPC (Model 
3781), and each MMP included a Magee portable Aethalometer and a CPC model 3785. 
Sampling was conducted at six different sites on seven different dates from mid January to early 
March, 2013.  Each sampling period started before pre-morning rush-hour traffic and concluded 
in mid afternoon.  Sites were selected to capture the potential gradients of BC and UFP 
concentrations in this residential neighborhood.  Sites 1, 3 and 4 were located in the residential 
area, downwind and away from major roads.  Site 2 was located at the intersection of two 
roadways, while sites 5 and 6 were closest to the 60 Freeway (Figure 5-14).  

 

Figure 5-14 - SCAQMD monitoring sites used for the Mira Loma study. 
 

The study average BC and UFP concentrations at all sites was close to or exceeded the 
corresponding MATES IV Basin average (Figure 5-15), probably due to the intense traffic 
activity in this industrial area, and the relatively high contributions from heavy- duty diesel 
trucks.  As expected, the average BC and UFP concentrations peaked at sites closer to the 60 
Freeway and to major roads (e.g. sites 2, 5 and 6) and decreased substantially away from the 
freeway (as observed at sites 1, 3 and 4).   
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Figure 5-15 - Average UFP and BC levels measured at the six temporary sites in Mira 
Loma.  
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Chapter 6.   Findings and Discussion 

The MATES IV Study incorporates several updates and improved methodologies compared to 
previous air toxics studies in the Basin to measure and model ambient levels of air toxics and 
their associated risks.  Key elements and findings are listed below. 

6.1. Ambient Monitoring 

• Air toxics samples were taken at 10 fixed sites, once every six days, from July, 2012 
through July, 2013.  

6.2. Air Toxics Modeling 

• Updated emissions inventories based on the 2012 year were used, as well as 
meteorology for 2012. 

• An air quality modeling platform, CAMx, was used to estimate levels of air toxics 
throughout the Basin using the 2012 emissions inventory.  The estimates were allocated 
to a 2 km x 2 km regional grid scale. 

6.3. Key Findings 

• During the study period, the average Basin cancer risk from air toxics based on the 
annual average levels calculated from the 10 monitoring sites data was approximately 
418 per million.  This is about 65% lower than the estimated risk from the 2004-2006 
time period. 

• Diesel exhaust was the key driver for air toxics risk, accounting for 68% of the total 
estimated air toxics risk estimated from monitoring. 

• None of the annual averages of pollutants measured were above the chronic reference 
exposure levels (RELs) for noncancer health effects developed by OEHHA.   

• Ambient levels of most substances measured were lower compared to that of the 
MATES III Study, which was conducted in 2004-2006, reflecting the success of various 
control strategies to reduce exposure to air toxics. 

• Diesel PM showed the most dramatic reductions, with the levels found about 70% lower 
compared to MATES III. 

• Benzene and 1,3-butadiene average levels, pollutants mainly from vehicles, were down 
35% and 11%, respectively. 

• Stationary source-related pollutants, perchloroethylene (an industrial solvent) also 
showed declines of 53%. 

• Hexavalent chromium, which is from mobile as well as stationary sources, was lower 
by 70%. 

• Regional modeling analysis shows the highest risks from air toxics surrounding the port 
areas, with the highest grid cell risk about 1,000 per million, followed by Central Los 
Angeles, where there is a major transportation corridor, with grid cell modeled risks 
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ranging from about 700 to 750 per million.  

• Model estimated air toxics risk showed an overall Basin-wide reduction, with the 
greatest reductions occurring near the ports. 

• The Basin-wide estimated population-weighted risk was 57% lower in MATES IV 
compared to MATES III. 

• The spatial distribution of diesel PM2.5 emission in MATES IV is similar to the diesel 
PM emission pattern derived in CalEnviroScreen 2.0, both showing the highest diesel 
PM emission in Central Los Angeles and area around the Ports. 

• Risk estimates in this study do not include mortality from particulate exposure.  This 
was done in the recent update to the AQMP. 

• Ultrafine particle measurements at the ten fixed sites revealed that regional ultrafine 
levels are higher in western areas of the Basin with greater population and traffic 
density. 

• Consistent with previous studies, short-term, local-scale measurements near a rail yard, 
an airport, and a busy freeway intersection showed higher diesel PM and ultrafine 
concentrations than the nearest fixed site monitor. 

•  

6.4. Discussion and Policy Implications 

• Although there are uncertainties in the ambient estimates, diesel particulate continues to 
be the dominant toxic air pollutant based on cancer risk.  The study findings therefore 
clearly indicate a continued focus in reducing diesel emissions. 

• Additionally, application of the updated risk estimation methods recently adopted by 
OEHHA result in about a 2.5-fold increase in inhalation risks from air toxics.  Using the 
updated methods yields estimated lifetime risks near the ports of over 2,500 per million 
from air toxics. 

• Goods movement is a significant source of diesel emissions.  With the projected future 
growth in goods movement, diesel source activity may increase.  The interplay between  
(a) the increase in goods movement and (b) projected emission reduction strategies will 
be crucial in further decreasing diesel exposures in the future. 

• There are several uncertainties in estimating air toxics risks.  These include 
uncertainties in the cancer potencies of the substances, in the estimates of population 
exposure, and uncertainty in estimating the level of diesel particulate. 

• Since the time frame of the MATES III Study, there have been numerous regulations 
and initiatives to reduce diesel exhaust emissions by local, state and national authorities.  
These efforts along with those of the ports and private sector organizations have been 
successful in reducing actual risks from air toxics exposure. 

• Although the estimated Basin-wide risks declined from the MATES III period, areas 
near the ports and near transportation corridors continue to show the highest air toxics 
risk.  
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• Many current and future measures designed to meet Air Quality Management Plan 
goals for PM2.5 and ozone will have the additional benefits of reducing air toxic 
emissions as well as greenhouse gas emissions.   The opportunities to achieve co-
benefits towards multiple objectives should be maximized in future air quality policies 
and strategies 
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Executive Summary 

The Multiple Air Toxics Exposure Study IV (MATES IV) is a monitoring and evaluation study 
conducted in the South Coast Air Basin (Basin).  The study is a follow up to previous air toxics 
studies in the Basin and is part of the South Coast Air Quality Management District (SCAQMD) 
Governing Board Environmental Justice Initiative. 

The MATES IV Study consists of several elements.  These include a monitoring program, an 
updated emissions inventory of toxic air contaminants, and a modeling effort to characterize risk 
across the Basin.  The study focuses on the carcinogenic risk from exposure to air toxics.  It does 
not estimate mortality or other health effects from particulate exposures.  The latter analyses are 
conducted as part of the updates to Air Quality Management Plans and are not included here. 

A network of 10 fixed sites was used to monitor toxic air contaminants once every six days for 
one year.  The locations of the sites were generally the same as in the MATES II and MATES III 
Studies to allow for comparisons over time.  The one exception is the West Long Beach site, 
which was about 0.8 mile northwest of the location used in MATES III.  The locations of the 
sites are shown in Figure ES-1. 

As noted above, the study also includes computer modeling to estimate air toxic levels 
throughout the Basin.  This allows estimates of air toxic risks in all areas of the Basin, as it is not 
feasible to conduct monitoring in all areas. 

To provide technical guidance in the design of the study, a Technical Advisory Group was 
formed.  The panel of experts from academia, environmental groups, industry, and public 
agencies provided valuable insight on the study design.   

In the monitoring program, over 30 air pollutants were measured.  These are listed in Table  
ES-1.  These included both gaseous and particulate air toxics. 

Table ES-1  Substances Measured in MATES IV  

Acetaldehyde Dichloroethane Organic Carbon (OC) 
Acetone Elemental Carbon (EC) PAHs 
Arsenic  Ethyl Benzene Perchloroethylene 
Benzene Formaldehyde PM2.5 
Black Carbon (BC) Hexavalent Chromium PM10 
1,3-Butadiene Lead Selenium 
Cadmium Manganese Styrene 
Carbon Tetrachloride Methylene Chloride Toluene 
Chloroform Methyl ethyl ketone Trichloroethylene 
Copper MTBE Ultrafine Particles (UFP) 
Dibromoethane Naphthalene Vinyl Chloride 
Dichlorobenzene Nickel Xylene 
  Zinc 
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The monitored and modeled concentrations of air toxics were then used to estimate the 
carcinogenic risks from ambient levels.  Annual average concentrations were used to estimate a 
lifetime risk from exposure to these levels, consistent with guidelines established by the Office 
of Environmental Health Hazard Assessment (OEHHA) of the California Environmental 
Protection Agency (CalEPA).  After release of the draft MATES IV Report, OEHHA adopted 
revised methodology to estimate carcinogenic risk.  To provide a consistency with the draft 
report and previous MATES reports, we continue to present the risk results using the previous 
method.  We also provide the estimates of risk based on the new methodology. 

Key results of the study are presented below. 

Fixed Site Monitoring 

The levels of air toxics continued to decline compared to previous MATES studies.  The most 
dramatic reduction is in the level of diesel particulate, which showed 70% reduction in average 
level measured at the 10 monitoring sites compared to MATES III.  The carcinogenic risk from 
air toxics in the Basin, based on the average concentrations at the 10 monitoring sites, is 65% 
lower than the monitored average in MATES III.  This risk refers to the expected number of 
additional cancers in a population of one million individuals if they were exposed to these levels 
over a 70-year lifetime.  About 90% of the risk is attributed to emissions associated with mobile 
sources, with the remainder attributed to toxics emitted from stationary sources, which include 
large industrial operations such as refineries and metal processing facilities, as well as smaller 
businesses such as gas stations and chrome plating.  The average risks from the annual average 
levels of air toxics calculated from the fixed monitoring sites data are shown in Figure ES-2 
along with the key pollutant contributors to overall risk.   

The air toxics risk at the fixed sites ranged from 320 to 480 per million.  The risk by site is 
depicted in Figure ES-3.  The results indicate that diesel particulate is the major contributor to air 
toxics risk, accounting on average for about 68% of the total.  This compares to about 84% in 
MATES III.  In Figure ES-4 the relative effect of using the updated calculation methodology is 
shown by monitoring site.  On average, the calculated risk is about 2.5 times higher with the 
revised methodology.1  We note that this is not a change in exposure levels and that the relative 
risks compared to MATES III are not changed. 

Modeling 

Regional air quality modeling is used to determine ambient air toxic concentrations throughout 
the Basin due to air toxic emissions from all sources.  The model simulated concentrations of 
toxic compounds are translated into air toxic health risks based upon compound potency risk 
factors.  This analysis complements the techniques used to assess concentration and risk from the 
data acquired at the fixed monitoring sites.   

As in MATES III, MATES IV employed the Comprehensive Air Quality Model with Extensions 
(CAMx), enhanced with a reactive tracer modeling capability (RTRAC), as the dispersion and 
                                                 
1 In the October, 2014 Draft MATES IV Report, the increase in risk estimates was given as a 2.7 fold increase.  This 
was based on using the 90th percentile of breathing rate distribution.  In anticipation of CARB guidance for risk 
management, we have used the 80th percentile of the breathing rate distribution for ages greater than 2 years.  This 
resulted in a 2.45 fold change in the estimate of risk. 
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chemistry modeling platform used to simulate annual impacts of both gas and particulate toxic 
compounds in the Basin.  The version of the RTRAC in CAMx used in the modeling simulations 
includes an air toxics chemistry module that is used to treat the formation and destruction of 
reactive air toxic compounds.    

Modeling was conducted on a domain that encompassed the Basin and the coastal shipping lanes 
using a 2 km by 2 km grid size.  A projected emissions inventory for 2012 based on the 2012 
AQMP emissions inventory, which included detailed source profiles of air toxic sources, 
provided the mobile and stationary source inputs for the MATES IV simulations.  Although the 
actual measurements and modeling for MATES IV spanned July 1, 2012, to June 30, 2013, for 
simplicity, the MATES IV modeling utilized the 2012 emissions inventory.   

The results of the regional modeling estimates of risk are depicted in Figure ES-5.   As shown, 
the areas of higher risk include those near the ports, Central Los Angeles, and along 
transportation corridors. 

For comparison purposes, Table ES-2 shows the estimated population weighted risk across the 
Basin for the MATES III and MATES IV periods.  The population weighted risk was about 57% 
lower compared to the MATES III period (2005).   

Table ES-2  Modeled Air Toxics Risk Comparisons Using the CAMx Model 

 MATES IV MATES III Change 

Population 
weighted risk  
(per million) 

367 853 -57% 

 

Applying the revised OEHHA methodology to the modeled air toxics levels, the MATES IV 
estimated population weighted risk is 897 per million, an increase of about 2.5 times higher.  
Again we note that this is not a change in exposure levels, and that the relative risks compared to 
MATES III are not changed. 

Figure ES-6 depicts the 2005 to 2012 change in estimated air toxics risk for each model grid cell 
estimated from the CAMx simulations.  Overall, air toxics risk was reduced to varying levels 
across the Basin, with the largest improvements in the highest risk areas. 

Noncancer Assessment 

To assess the potential for noncancer health risks, the monitored average levels were compared 
to the chronic reference exposure levels (RELs) established by OEHHA.  The chronic REL is the 
air concentration at or below which adverse noncancer health effects would not be expected in 
the general population with exposure for at least a significant fraction of a lifetime.  The 
measured concentrations of air toxics were all below the established chronic RELs.   
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Caveats and Uncertainty 

One source of uncertainty is that currently there is no technique to directly measure diesel 
particulates, the major contributor to risk in this study, so indirect estimates based on 
components of diesel exhaust must be used.  The method chosen to estimate diesel particulate is 
to adjust measured EC levels by the ratio of emissions of EC and diesel from the emissions 
inventory estimates.  This approach was reviewed by the Technical Advisory Group, and it is 
staff’s judgment that this is an appropriate method to estimate the ambient levels of diesel 
particulate matter.  During the MATES III Study, this method gave average estimates that were 
very similar to those estimated using a Chemical Mass Balance method.  Additional detail is 
provided in Chapter 2. 

There are also uncertainties in the risk potency values used to estimate lifetime risk of cancer.  
This study used the unit risks for cancer potency established by OEHHA and the annual average 
concentration measured or modeled to calculate risk.  This methodology has long been used to 
estimate the relative risks from exposure to air toxics in California and is useful as a yardstick to 
compare potential risks from varied sources and emissions and to assess any changes in risks 
over time that may be associated with changing air quality.   

The estimates of health risks are based on the state of current knowledge, and the process has 
undergone extensive scientific and public review.  However, there is uncertainty associated with 
the processes of risk assessment.  This uncertainty stems from the lack of data in many areas 
necessitating the use of assumptions.  The assumptions are consistent with current scientific 
knowledge, but are often designed to be conservative and on the side of health protection in 
order to avoid underestimation of public health risks.   However, community and environmental 
justice advocates have often commented that risks are underestimated due to unquantified effects 
of toxic pollutants.  

As noted in the OEHHA risk assessment guidelines, sources of uncertainty, which may either 
overestimate or underestimate risk, include: (1) extrapolation of toxicity data in animals to 
humans; (2) uncertainty in the estimation of emissions; (3) uncertainty in the air dispersion 
models; and (4) uncertainty in the exposure estimates.  Uncertainty may be defined as what is not 
currently known and may be reduced with further scientific studies.  In addition to uncertainty, 
there is a natural range or variability in the human population in such properties as height, 
weight, and susceptibility to chemical toxicants. 

Thus, the risk estimates should not be interpreted as actual rates of disease in the exposed 
population, but rather as estimates of potential risk, based on current knowledge and a number of 
assumptions.  However, a consistent approach to risk assessment is useful to compare different 
sources, different substances, and different time frames in order to prioritize public health 
concerns. 

Updates to Cancer Risk Estimation Methods 

Staff notes that OEHHA has adopted updated methods for estimating cancer risks.2  The new 
method includes utilizing higher estimates of cancer potency during early life exposures.  There 

                                                 
2  California Environmental Protection Agency Office of Environmental Health Hazard Assessment, Air Toxics Hot 
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are also differences in the assumptions on breathing rates and length of residential exposures.  
Staff has calculated unit risk factors with the updated methodology to show the effect of 
applying the methodology.  These calculated unit risk factors are shown in Appendix I.  While 
the previous method is used to compare results with past studies, staff also presents the estimates 
using the updated methods.  These are shown in Figure ES-7 for the regional modeled air toxics 
levels.  Thus, while air toxic emissions, ambient levels, and resulting exposures have dropped 
significantly over the past several years, the updated OEHHA methods estimate that the risks 
from a certain level of air toxic exposure are significantly higher than previously assumed.   

Conclusion 

Compared to previous studies of air toxics in the Basin, this study found decreasing air toxics 
exposure, with the estimated Basin-wide population-weighted risk down by about 57% from the 
analysis done for the MATES III time period.  The ambient air toxics data from the 10 fixed 
monitoring locations also demonstrated a similar reduction in air toxic levels and risks.   

Policy Implications 

While there has been substantial improvement in air quality regarding air toxics emissions and 
exposures, in staff’s view the risks are still unacceptably high, especially near sources of toxic 
emissions such as the ports and transportation corridors.  In addition, when updates to risk 
calculation methods are incorporated, the risks are substantially higher than previously 
estimated.  Diesel particulate, while also substantially reduced from past MATES studies, 
continues to dominate the overall cancer risk from air toxics.   

The results from this study continue to support a continued focus on the reduction of toxic 
emissions, particularly from diesel engines. 

 

                                                                                                                                                             
Spots Program Risk Assessment Guidelines.   The Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments, February, 2014 
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Figure ES-1  Map of MATES IV Monitoring Sites 
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Figure ES-3.   

 
 

 
Figure ES-4.  MATES IV Cancer Risk Results Comparison Between Previous and Updated 

OEHHA Risk Calculation Methodologies 
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Figure ES-5 
MATES IV Modeled Air Toxics Risk Estimates
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Figure ES-6  
Change in Air Toxics Estimated Risk (per million) from 2005 to 2012  
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Figure ES-7 
MATES IV Modeled Air Toxics Risks Estimates Using Updated OEHHA Methodology 
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Chapter 1.  Introduction 

1.1 Background 
The South Coast Air Basin (Basin), a highly urbanized area, is home to over 17 million people 
who own and operate about 11 million motor vehicles and contains some of the highest 
concentrations of industrial and commercial operations in the country.  It also has some of the 
worst air quality in the U.S.  In 1986, SCAQMD conducted the first MATES study to determine 
the Basin-wide risks associated with major airborne carcinogens.  At the time, the state of 
technology was such that only 10 known air toxic compounds could be analyzed.  In 1998, a 
second MATES study (MATES II) represented one of the most comprehensive air toxics 
measurement programs conducted in an urban environment.  MATES II included a monitoring 
program of 40 known air toxic compounds, an updated emissions inventory of toxic air 
contaminants, and a modeling effort to characterize health risks from hazardous air pollutants.  A 
third study, MATES III, was conducted in the 2004-2006 timeframe.  It consisted of a two-year 
monitoring program as well as updates to the air toxics emissions inventory and a regional 
modeling analysis of exposures to air toxics in the Basin. 
 
Since these studies were first conducted, numerous emissions control programs have been 
implemented at the national, state, and local levels; and toxics emissions have been declining.  
However, at the community level, there remains heightened awareness of toxic air contaminant 
exposures.  There are also environmental justice concerns that programs designed to reduce 
emissions may not be effective in reducing risks from toxic air contaminants in certain areas, 
particularly in communities with lower income or multiple sources of air toxics. 
 
This report presents the results of the fourth air toxics monitoring and exposure study conducted 
by the SCAQMD (MATES IV).  It consists of a one-year monitoring study, an updated air toxic 
emissions inventory, as well as updates to monitored and modeled exposures and risk estimated 
from air toxics. The objective is to update the characterization of ambient air toxic 
concentrations and potential exposures to air toxics in the Basin. 
 
This study, as the previous MATES studies, focuses on the carcinogenic risks from exposures to 
air toxics.  It does not include an analysis of noncancer mortality from exposure to particulates.  
An analysis of mortality and other health effects from exposure to particulates was conducted as 
part of the periodic updates to the Air Quality Management Plans. 
 
The results of this effort can be used to determine spatial patterns of exposure to hazardous air 
pollutants in the Basin, assess the effectiveness of current air toxic control measures, provide 
long-term trends of air toxic levels, and help to develop appropriate control strategies for 
reducing exposures to toxics associated with significant public health risks.   
 
There are three main components to the study, as listed below: 
 

• Air Toxics Monitoring and Analyses 
• Air Toxics Emissions Inventory Updates 
• Air Toxic Modeling and Risk Assessments 
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In addition to air toxics, the monitoring portion of the study included continuous measurements 
of black carbon and ultrafine particles.  These components are further described in the chapters 
that follow. 

1.2 Estimates of Risks 
A health risk assessment evaluates the potential health impacts from exposures to substances 
released from a facility or found in the air.  These assessments provide estimates of potential 
long-term cancer and noncancer health risks.  The assessments do not collect information on 
specific individuals but are estimates of potential effects in the population at large. 
 
Potential health risks were estimated using methodology consistent with the procedures 
recommended in the 2003 OEHHA “Air Toxics Hot Spots Program Guidance Manual for 
Preparation of Health Risk Assessments” (Guidance Manual).  As discussed in the Guidance 
Manual, the risk assessment process generally consists of four parts; namely hazard 
identification, exposure assessment, dose response assessment, and risk characterization.  The 
risk assessment steps, as applied in this study, are briefly summarized below. 
 
Hazard Identification 
 
Hazard identification involves determination of whether a hazard exists; and, if so, if the 
substance of concern is a potential human carcinogen or is associated with other types of adverse 
health effects in humans.  For this study, the list of air toxics in the OEHHA Guidelines was used 
in conjunction with information on ambient levels of air toxics from previous studies, as well as 
input from the Technical Advisory Group, to determine which substances on which to focus for 
this assessment.  This list is provided in Appendix I. 
 
Exposure Assessment 
 
The purpose of an exposure assessment is to estimate the extent of public exposure for a 
substance.  This can involve quantification of emissions from a source, modeling of 
environmental transport and fate, and estimation of exposure levels over some period of time.  In 
this study, annual averages of the air toxics of concern were estimated in two ways.  For the 
fixed site monitoring station data, annual averages were calculated and used as an estimate of 
exposure.  For the modeling analysis, emissions over the Basin were estimated and allocated to 2 
kilometer by 2 kilometer geographic grids, and a regional dispersion model was used to estimate 
the annual average concentrations in each grid cell. 
 
Dose Response Assessment 
 
The dose response assessment characterizes the relationship between exposure to a substance and 
the incidence of an adverse health effect in an exposed population.  For estimating cancer risk, 
the dose-response is expressed in terms of a potency slope that is used to calculate the probability 
of cancer associated with a given exposure.  These cancer potency factors are expressed as the 
95th statistical upper confidence limit of the slope of the dose response curve assuming a 
continuous lifetime exposure to a substance at a dose of one milligram per kilogram of body 
weight.  For effects other than cancer, dose-response data are used to develop acute and chronic 
reference exposure levels (RELs).  The RELs are defined as the concentrations at or below which 
no adverse noncancer health effects would be found in the general population.  The acute RELs 
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are designed to be protective for infrequent one-hour exposures.  The chronic RELs are designed 
to be protective for continuous exposure for at least a significant fraction of a lifetime.   
 
For this study, the dose-response estimates developed by OEHHA are used to estimate the 
potential for adverse health effects.  Note that these estimates sometimes differ from those 
developed by the U.S. EPA.  For example, OEHHA has developed a cancer potency factor for 
diesel exhaust, whereas the U.S. EPA has elected not to do so.  The U.S. EPA does state, 
however, that diesel exhaust is likely to be carcinogenic to humans and has adopted regulations 
designed to reduce diesel exhaust exposure.  While some of the potency estimates OEHHA has 
developed for other air toxics produce different estimates of risks than those that would be 
calculated using the U.S. EPA values, the risk from diesel exhaust calculated using OEHHA’s 
cancer potency factor is the dominant contributor to the estimated air toxics cancer risk in this 
study. 
 
Risk Characterization 
 
In this step, the estimated concentration of a substance is combined with the potency factors and 
RELs to determine the potential for health effects.  In this study, the estimated or measured 
annual average levels for potential carcinogens are multiplied by the potency factor expressed as 
unit risks.  The unit risk is the probability associated with a lifetime exposure to a level of one 
microgram per cubic meter of air of a given substance.  The unit risk factors developed by 
OEHHA and used in this study are listed in Appendix I. 
 
The potential cancer risk for a given substance is expressed as the incremental number of 
potential cancer cases that could be developed per million people, assuming that the population 
is exposed to the substance at a constant annual average concentration over a presumed 70-year 
lifetime.  These risks are usually presented in chances per million.  For example, if the cancer 
risks were estimated to be 100 per million, the probability of an individual developing cancer due 
to a lifetime of exposure would be one hundred in a million, or one in ten thousand.  In other 
words, this predicts an additional 100 cases of cancer in a population of a million people over a 
70-year lifetime. 
 
Perspectives of Risk 
 
To provide perspective, it is often helpful to compare the risks estimated from assessments of 
environmental exposures to the overall rates of health effects in the general population.  For 
example, it is often estimated that the incidence of cancer over a lifetime in the U.S. population 
is in the range of 1 in 4 to 1 in 3.  This translates into a risk of about 300,000 in a million.  It has 
also been estimated that the bulk of cancers from known risk factors are associated with lifestyle 
factors such as tobacco use, diet, and being overweight.  One such study, the Harvard Report on 
Cancer Prevention, estimated that of all cancers associated with known risk factors, about 30% 
were related to tobacco, about 30% were related to diet and obesity, and about 2% were 
associated with environmental pollution related exposures. 
 
Source of Uncertainty 
 
The estimates of health risks are based on the state of current knowledge, and the process has 
undergone extensive scientific and public review.  However, there is uncertainty associated with 
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the processes of risk assessment.  This uncertainty stems from the lack of data in many areas, 
thus necessitating the use of certain assumptions.  The assumptions are consistent with current 
scientific knowledge, but are often designed to be conservative and on the side of health 
protection in order to avoid potential underestimation of public health risks.    
 
As noted in the OEHHA guidelines, sources of uncertainty, which may either overestimate or 
underestimate risk, include: (1) extrapolation of toxicity data from animal studies to humans, (2) 
uncertainty in the estimation of emissions, (3) uncertainty in the air dispersion models, and (4) 
uncertainty in the exposure estimates. Uncertainty may be defined as what is not currently 
known and may be reduced with further scientific studies.  In addition to uncertainty, there is a 
natural range or variability in the human population in such properties as height, weight, age, and 
susceptibility to chemical toxicants. 
 
Thus, the risk estimates should not be interpreted as actual rates of disease in the exposed 
population, but rather as estimates of potential risk, based on current knowledge and a number of 
assumptions.  However, a consistent approach to risk assessment is useful in comparing different 
sources and different substances in order to prioritize public health concerns. 
 

1.3 Updates to Cancer Risk Estimation Methods 
After the release of the draft MATES IV Report, OEHHA adopted revised methodology to 
estimate carcinogenic risk.  To provide a consistency with the draft report and previous MATES 
reports, we continue to present the risk results using the previous method as described above.  
We also provide the estimates of risk based on the new methodology to show the difference 
between the two methodologies. 
 
The new OEHHA method for estimating cancer risks includes utilizing higher estimates of 
cancer potency during early life exposures.  There are also differences in the assumptions on 
breathing rates and length of residential exposures.  Staff has calculated unit risk factors with the 
updated methodology to show the effect of applying the methodology.  These calculated unit risk 
factors are shown in Appendix I.  While the previous method is used to compare results with past 
studies, staff also presents the estimates using the updated methods.  Thus, while air toxic 
emissions, ambient levels, and resulting exposures and risks have dropped significantly over the 
past several years, the updated OEHHA methods estimate that the risks from a certain level of air 
toxic exposure are significantly higher than previously assumed.   
 

1.4 References 
The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk 
Assessments, Office of Environmental Health Hazard Assessment, California Environmental 
Protection Agency, 2003. 
 
Harvard Report on Cancer Prevention Volume 1: Causes of Human Cancer  
Cancer Causes & Control, Volume 7 Supplement November 1996  
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Chapter 2.  Air Toxics Monitoring and Analyses 

2.1 Substances Monitored 
The chemical compounds (Table 2-1) monitored in MATES IV include the toxics posing the 
most significant contributors to health risks as found in previous studies in the Basin.  Additional 
measurements include organic carbon, elemental carbon, and total carbon, as well as particulate 
matter (PM), including PM2.5.  Acrolein was initially considered to be included.  However, there 
was no suitable method available for routine analyses at the time the study began.  Other 
compounds are also reported, since they are additionally captured in both the sampling and 
analytical protocols. 

Table 2-1  Substances Monitored in MATES IV 

Acetaldehyde Dichloroethane Organic Carbon (OC) 
Acetone Elemental Carbon (EC) PAHs 
Arsenic  Ethyl Benzene Perchloroethylene 
Benzene Formaldehyde PM2.5 
Black Carbon (BC) Hexavalent Chromium PM10 
1,3-Butadiene Lead Selenium 
Cadmium Manganese Styrene 
Carbon Tetrachloride Methylene Chloride Toluene 
Chloroform Methyl ethyl ketone Trichloroethylene 
Copper MTBE Ultrafine Particles (UFP) 
Dibromoethane Naphthalene Vinyl Chloride 
Dichlorobenzene Nickel Xylene 
  Zinc 
 
 
These substances are the same as measured in MATES III with the addition of black carbon and 
ultrafine particles. 

2.2 Monitoring Sites 
The monitoring sites are generally identical to those used in the MATES II and III Studies, other 
than for the West Long Beach site.  These sites were originally selected to measure numerous air 
toxic compounds at different locations in the Basin in order to establish a baseline of existing air 
toxic ambient concentrations, as well as risk data, and to assist in the assessment of modeling 
performance accuracy.  The West Long Beach site for the MATES IV Study is about 0.8 mile 
northwest of the MATES III site, as the previous site was no longer available.  A comparison of 
levels for several monitored substances for the two West Long Beach sites from previous periods 
is show in Appendix V.  The concentrations were generally comparable and well correlated 
between the two sites.  Maintaining the same or similar locations across the MATES studies is 
critical for assessing long-term air toxic trends.  
 
The locations for the 10 fixed sites reflect key locations within the Basin and are geographically 
dispersed.  Fixed site locations include areas varying in land-use types to obtain a good spatial 
representation of the Basin, including expected areas of possible elevated toxics levels (e.g. 
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industrial and commercial) and those areas that are not directly near source emissions 
(neighborhoods).  The sites also reflect resource constraints and the leveraging of existing 
monitoring programs and the availability of specialized equipment.  The sites used in MATES 
IV are shown in Figure 2-1. 
 

The 10 sites were originally selected with the input from the MATES II Technical Review Group 
and the Environmental Justice Task Force, and precise locations are listed in Table 2-2.  Five 
were selected to provide continuity with the CARB long-term trend sites (Los Angeles, Burbank, 
Long Beach, Rubidoux and Inland Valley San Bernardino).   The Pico Rivera site was selected 
because monitoring equipment was available from the EPA-sponsored PAMS Program.  
Anaheim was chosen for geographic equity, such that at least one site existed in each of the four 
counties.  West Long Beach, Compton, and Huntington Park were sites selected to examine 
environmental justice concerns.  Because the fixed site locations are based on EPA guidelines for 
“neighborhood scale” monitoring, each of these sites may also be representative of adjacent 
communities.  

Table 2-2   Mates IV Site Locations 

Site Address 

Anaheim 1630 Pampas Ln 
Burbank 228 W. Palm Ave. 
Compton 720 N. Bullis Rd. 
Inland Valley San Bernardino 14360 Arrow Highway 
Huntington Park 6301 S. Santa Fe Ave. 
North Long Beach 3648 N. Long Beach Blvd. 
Central Los Angeles 1630 N. Main St. 
Pico Rivera 3713 B-San Gabriel River Parkway 
Rubidoux 5888 Mission Blvd. 
West Long Beach 2425 Webster Ave. 

 
At each site, sampling equipment included particulate samplers, VOC canisters, and carbonyl 
samplers, as well as equipment to measure key meteorological parameters.   
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Figure 2-1  Location of MATES IV Monitoring Locations 

2.2.1 Local Scale Monitoring  
In addition to the 10 fixed sites, mobile monitoring platforms were deployed that focused on 
local scale studies at locations for short time periods.  
 
Programs such as MATES are designed to monitor and characterize toxic emissions over the 
entire Basin.  However, ambient monitoring is necessarily conducted at a limited number of 
locations, and modeling is limited to a spatial resolution of 2 km.  Communities located very 
near industrial sources or large mobile source facilities (such as marine ports, railyards and 
commercial airports) can be affected by higher air contaminant levels than can be captured in the 
typical MATES analysis.  Near-road monitoring studies and dispersion modeling results for 
point sources indicate that exposure can vary greatly over distances much shorter than 2 km.  
The local-scale monitoring program of MATES IV aims to characterize the impacts of large 
sources on nearby communities by utilizing portable platforms designed to sample for a period of 
several weeks at selected locations with an emphasis on diesel particulate matter (DPM) and 
ultrafine particle (UFP) emissions. The studies are designed to assess gradients in ambient 
pollutant levels within communities as well as provide a comparison to the fixed MATES 
monitoring sites.  The communities chosen for sampling were chosen based on proximity to 
potential sources as well as environmental justice concerns.  
 
A unique set of rapidly deployable mobile air toxics monitoring platforms using the latest 
technologies for continuous measurements were utilized.  Continuous data, combined with 
continuous meteorological data, is extremely valuable in determining source locations, emission 
profiles, and exposure variability. 
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The platforms were equipped with a DustTrak DRX (TSI, Inc.) that measures the mass 
concentrations of different size fractions of PM continuously.  UFP  measurements are achieved 
with a Condensation Particle Counter (CPC, model 3781; TSI, Inc.), which monitors number 
concentrations of particles down to 6 nm in size and up to  concentrations of 500,000 particles 
per cubic centimeter (#/cm3).  A portable Aethalometer (AE22; Magee, Inc.) for real-time 
measurements of BC was also installed as an indicator of DPM. 
 
The monitoring sites and results are summarized in Chapter 5. 

2.3 Ambient Sampling Schedule 
The MATES IV project conducted air toxics monitoring at 10 locations over a one-year period.  
Sampling for MATES IV followed a one-in-six day, 24-hour integrated-sampling schedule, 
matching the U.S EPA sampling schedule.  As noted previously, black carbon (BC) and ultrafine 
particles (UFP, particles smaller than 0.1 μm in size) are measured in addition to the air toxics.  
These measurements are conducted with continuous sampling methods as described below. 
 
All data will be submitted to the U.S. EPA’s Air Quality System (AQS) after review and 
validation.  Sampling occurred from July 2012 through June 2013.   

2.4 Monitoring and Laboratory Analysis  
For MATES IV, meteorological equipment and sampling equipment for canisters, PM10 and 
PM2.5 filters, and carbonyl cartridges from the existing air monitoring network were used to the 
extent possible.  The SCAQMD laboratory provided the analytical equipment and conducted the 
routine analysis.  The analytical methods to measure the ambient species are briefly described 
below and in Table 2-3.  Detailed protocols are described in Appendix III. 
 

Table 2-3   Sampling and Analysis Methods for MATES IV 

Species Sampling Laboratory Analysis 
Volatile Organic 
Compounds 
(VOCs) 

Summa 
Polished/ Silica-
Lined Canisters 

Gas chromatograph – Mass spectrometer (GC-MS) with 
automated pre-concentration and cryo-focusing 

Carbonyls DNPH 
Cartridge 

Solvent recovery and subsequent analysis via high 
performance liquid chromatography (HPLC) 

Hexavalent 
Chromium 

Cellulose Fiber 
Filters 

Treatment with buffer solution to maintain proper pH 
and then subsequent analysis via ion chromatograph (IC) 

Elemental and 
Organic Carbon   

PM Filters Section of PM filter removed and analyzed on a laser 
corrected carbon analyzer 

TSP Metals PM Filters  ICPMS 
Black Carbon Continuous Aethalometer 
UFP Continuous Condensation Particle Counters 
 
Volatile Organic Compounds  
Volatile organic compounds (VOCs) are measured from air samples collected in either summa 
polished or silica-lined six-liter canisters using an automated canister sampler to fill at a constant 
rate over a 24-hour time period, depending upon the site.  The filled canisters are brought back to 
the laboratory for analysis within 48 hours of the sample being collected.  VOCs are identified 
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and measured using gas chromatograph mass spectrometry (GC-MS).  The SCAQMD currently 
has two GC-MS instruments running U.S. EPA’s TO-14 and TO-15 methods.  These instruments 
are equipped with automated canister pre-concentrators attached to the GC to enable continuous 
analysis.  
 
Carbonyl Compounds  
Carbonyl compounds are sampled by drawing air continuously through a DNPH (2,4-
Dinitrophenylhedrazine) cartridge.  The carbonyl compounds undergo derivatization with 
DNPH, and the derivatives are analyzed using High Performance Liquid Chromatography 
(HPLC) in accordance with U.S. EPA Method TO-11.     
 
PAHS 
Naphthalene and other polycyclic aromatic hydrocarbons (PAHs), components of both mobile 
source and stationary source emissions, were measured at selected monitoring sites.    PAHs 
were measured at three of the MATES IV monitoring stations:  Central Los Angeles, North Long 
Beach, and Rubidoux.  Samples were collected and analyzed under the EPA NATTS Program.  
The Central Los Angeles and Rubidoux sites are part of the NATTS network, and the Long 
Beach site was added for a period of one year coinciding with the MATES IV monitoring.   
 
Hexavalent Chromium  
Hexavalent chromium (Chrome VI) is analyzed using ion chromatography (IC).  Sample 
collection involves drawing air at a prescribed rate for 24 hours through a cellulose fiber filter.  
The filter is treated with sodium bicarbonate to prevent conversion of Chrome VI to Chrome III.  
Chrome VI is extracted from the filter by sonication and subsequently analyzed using IC. 
 
Particulate Matter  
Total suspended particulates (TSP), particulates less than 10 microns (PM10) and particulates less 
than 2.5 microns (PM2.5) are collected separately over a 24-hour period using size selective inlets 
according to U.S. EPA’s Federal Reference Methods (40CFR50). 
 
Metals in TSP samples are determined using ICPMS, and metals in PM2.5 samples are 
determined by Energy Dispersive X-Ray Fluorescence Spectrometry.  Identification of ions 
within the PM samples is performed by IC.   
 
Carbon analysis is conducted by taking a small circular disk from sampled PM10 or PM2.5 filters.  
The small circular disk is placed into a carbon analyzer which utilizes thermal optical 
transmittance method (IMPROVE method) to measure the OC and EC content of the filter. 
 
BC and UFP 
BC measurements were carried out using Aethalometers.   Briefly, this instrument utilizes the 
light-absorbing properties of BC which is related to the particulate BC mass concentration.   
 
UFP number concentration data were collected continuously (i.e. one-min. time resolution) using 
water-based Condensation Particle Counters.  This instrument provides the total number 
concentration of particles above 7 nm in real-time.  
 
Additional details of the methods are in Appendix III. 
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Results for the BC and UFP monitoring are summarized in Chapter 5. 
 
Diesel Particulate Matter 
For MATES II, diesel PM was estimated using ambient measurements of EC combined with 
Basin-wide EC emissions inventories to determine the contribution of diesel emissions to 
ambient PM levels.  For MATES III, several methodologies to assess the levels of diesel PM 
were explored.  These methods included the following: 
 

• Using ambient EC levels as in MATES II 
• Using ambient EC and the ratio of PM2.5, EC, and diesel PM emissions from the 2005 

emissions inventory 
• Using the EPA Chemical Mass Balance model (CMB) to apportion source emissions to 

PM2.5 
 
Based on the results of these analyses, the CMB and the ratio of EC to diesel PM from the 
emissions inventory were used to estimate ambient levels of diesel PM in MATES III.  The 
overall Basin average was nearly the same for these methods.  Given this close correspondence, 
the method based on the ratio of EC to diesel PM emissions, updated with the most recent 
emissions inventory, was used for the MATES IV diesel PM estimates. 

2.5 Quality Assurance and Quality Control (QA/QC) 
The SCAQMD is one of the four Primary Quality Assurance Organizations (PQAO) responsible 
for air monitoring in California, and is committed to achieving the highest possible data quality 
level in the MATES and several other environmental monitoring programs. The Quality 
Management Plan (QMP), which is the foundation document for ensuring high quality and 
defensible data (approved in 2009) presents SCAQMD quality system and describes the 
organizational structure, functional responsibilities of management and staff, lines of authority, 
and general methodology for assessing all activities conducted in support of air monitoring and 
analysis, air quality assessment and other environmental measurement activities conducted by 
the agency.  
 
The quality goals and QA requirements for the particle and gaseous pollutants measured during 
MATES are found in various Quality Assurance Project Plan (QAPP) documents as outlined in 
the following paragraphs. These QAPPs also describe the responsibilities within the organization 
for carrying out each program and meeting specific QA/QC objectives. They address the Data 
Quality Objectives (DQOs) of accuracy, bias, comparability, completeness, detectability and 
representativeness, list the Method Quality Objectives (MQOs) of precision, bias, completeness, 
sensitivity and, where applicable, flow rate accuracy for the analytes of interest. They document 
the Standard Operating Procedures (SOPs) and Operational Assistance Guides (OAGs) which 
are directions for specific performing measurement activities. Finally, they list the required 
QA/QC requirement for each activity and provide instructions for data review, QA oversight, 
and corrective actions. 
 
The quality goals and QA requirements (with the exception of siting) for monitoring ambient 
levels of volatile organic compounds (VOCs), carbonyls, hexavalent chromium , and polycyclic 
aromatic hydrocarbons (PAHs) were adopted  from the U.S. EPA National Air Toxics Trends 
Stations (NATTS) Program. These requirements can be found in the SCAQMD NATTS QAPP, 
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which was last revised in 2013 and is currently under review by the U.S. EPA Region 9. 
 
The quality goals and QA requirements (with the exception of siting) for monitoring the main 
components of fine particulate matter (PM2.5) including Organic and Elemental Carbon  
(OC/EC), Anions and Cations, and trace metals were adopted from the U.S. EPA Chemical 
Speciation Network (CSN) program. These requirements can be found in the SCAQMD PM2.5 
Speciation QAPP, which was last revised in 2013 and was approved by the U.S. EPA Region 9 
in 2014. 
 
The quality goals and QA requirements (with the exception of siting) for monitoring fine and 
coarse PM (PM2.5 and PM10 FRM) were adopted from the U.S. EPA Criteria Pollutant 
Monitoring Program. These requirements can be found in the SCAQMD Criteria Pollutant 
Monitoring Program QAPP, which was last revised in 2012 and approved by the U.S. EPA 
Region 9 in 2013.  
 
The quality goals and QA requirements (with the exception of siting) for monitoring ultrafine 
particles (UFPs) and black carbon (BC) can be found in the SCAQMD Special Monitoring 
Program QAPP, which also describes the protocols and procedures followed by SCAQMD for 
monitoring other "non-criteria" pollutants and performing short-term measurement studies 
similar to those conducted during MATES IV (see Chapter 5 for details). The current version of 
this QAPP was last revised in 2013 and is currently awaiting approval by the U.S. EPA Region 
9.  
 
The SCAQMD objectives, procedures, documentation, and data review techniques assure the 
MATES program will produce data that are accurate, precise, reliable and legally defensible. The 
technical procedures for QA/QC include annual system audits on all equipment in the laboratory 
and at all MATES sampling sites. Quality control procedures also include proper record keeping, 
standard checks, routine calibrations of the sampling and analytical equipment, and collecting 
collocated samples at regular intervals. 

2.6 Findings 
The findings are presented in terms of the annual average concentrations of air toxics measured 
at each site as well as Basin-wide, and then by the estimated cancer risks resulting from 
exposures to these average concentrations.  Air toxic levels are also compared to levels found in 
the MATES II and the MATES III Studies to assess trends in levels of air toxics in the Basin.  In 
the following charts, the error bars denote the 95% confidence interval of the average.  In 
general, concentrations of most toxics substantially decreased compared to levels measured 
previously.  

2.6.1 Volatile Organic Compounds (VOCs) 
Figures 2-2 and 2-3 present levels for benzene and 1,3-butadiene, which are emitted 
predominantly from gasoline-powered mobile sources.  Benzene shows a continuing reduction in 
annual average levels.  These decreases are likely reflective of reduced emissions from vehicle 
fleet turnover to newer vehicles and use of reformulated gasoline.  1,3-butadiene shows a similar 
annual level compared to MATES III.  This may in part be due to challenges of measuring low 
levels of this substance and its high reactivity.   
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Levels of the chlorinated solvents perchloroethylene and methylene chloride are shown in 
Figures 2-4 and 2-5.  Perchloroethylene shows a continuing reduction in levels, likely a result of 
a number of air quality rules leading to the gradual phase-out of its use as an industrial and dry 
cleaning solvent in the South Coast.  Methylene chloride shows similar levels on average, with 
some sites showing increased averages.  These levels likely reflect the use as a solvent and may 
be influenced by specific activities near the monitoring locations.   
 
Formaldehyde and acetaldehyde concentrations are shown in Figures 2-6 and 2-7.  There was a 
reduction in the average levels compared to the MATES II and MATES III Studies.  
Formaldehyde is emitted from mobile sources and is also formed as a secondary pollutant 
through chemical reactions in the atmosphere.   

2.6.2 Metals 
Levels of several air toxic and other metals are shown in Figures 2-8 to 2-12.   
 
The air toxics arsenic and cadmium levels are shown in Figures 2-8 and 2-9.  Both metals show 
declines, but for cadmium this may be more affected by improved analysis techniques allowing 
for lower reporting levels for MATES IV compared to previous studies. 
 
Figures 2-10 and 2-11 show the levels of two more air toxics, lead and nickel.  Lead 
concentrations were reduced compared to MATES II and III, and the values are well below the 
Ambient Air Quality Standard for lead of 150 ng/m3.  Nickel concentrations also decreased 
Basin-wide and at most sites. 
 
Hexavalent chromium concentrations are shown in Figure 2-12.  It should be noted that as found 
in previous studies, localized increases in hexavalent chromium can occur near facilities using 
hexavalent chromium-containing materials, such as metal platers, facilities using chromium 
containing paints, or cement manufacturing plants.  The monitoring locations in this study, 
however, are focused on regional levels of air toxics.  Thus, localized areas of increased 
exposure may not be picked up in the monitoring.  The annual averages at the monitoring 
locations were substantially lower than the previous MATES studies.  This may be due in part to 
better sampling and analysis methods with lower blank sample levels as well as ongoing 
emissions reductions (see discussion below).   
 
For the MATES III Study, the Rubidoux site showed an increase in average hexavalent 
chromium levels which were eventually traced to cement plants in the area.  This led to the 
adoption of amendments to SCAQMD rules for cement facilities addressing hexavalent 
chromium emissions.  The levels from MATES IV reflect these rule changes as well as reduced 
activity at the cement plants with hexavalent chromium levels greatly reduced and now 
comparable to those of other sites. 
 
In previous studies, it was recognized that there can be a measurable value for hexavalent 
chromium in unsampled (blank) filters.  To determine the extent of this, trip blanks were 
periodically taken and the average values are also shown in Figure 2-12.  Note that the blank 
values have been substantially reduced with improvements in the measurement methodologies.  
These include more sensitive instrumentation, and a rigorous washing of the collection filters 
before use.  When estimating risk from exposure to hexavalent chromium, the average blank 
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value is subtracted from the site averages. 

2.6.3 Elemental Carbon 
Elemental carbon (EC) was measured in PM2.5 samples as well as the PM10 samples.  The results 
are shown in Figures 2-13 and 2-14.  Both showed significant reductions in average levels 
compared to previous studies.  PM10 EC was lower by about 25% compared to the MATES III 
levels, and PM2.5 EC was lower by 35%.  These reductions are likely due to reduced emissions 
from mobile sources, including diesel fueled vehicles, as a result of various rules limiting 
emissions. 

2.6.4 Diesel PM 
In the MATES II Study, EC was used as a surrogate for diesel particulate levels, as staff 
determined that this was the best method available during the MATES II Study.  For the MATES 
III Study, staff also used the Chemical Mass Balance (CMB) source apportionment technique to 
estimate the contribution from diesel, as well as from other major source categories, to the 
measured particulate levels.  The CMB model was utilized based on the recommendation of the 
MATES III Technical Advisory Group. 
 
To compare the different methods to estimate diesel particulate levels, the method used in 
MATES II, which was based on the emissions ratios of diesel particulate and elemental carbon 
from a study conducted in the South Coast in the 1980’s, and a method based on the ratio of 
PM2.5 emissions from the 2005 emissions inventory were also calculated.  For MATES II, the 
PM2.5 elemental carbon levels were multiplied by 1.04 to estimate diesel particulate.  For 
MATES III, the 2005 inventory resulted in a ratio of diesel particulate to elemental carbon 
emissions of 1.95.  The CMB model used in MATES III used several measured species of PM2.5 
compared to PM2.5 emissions source profiles to estimate the contribution of these sources to 
ambient PM2.5 levels.   
 
The MATES III estimates using the ratio and CMB methods were compared and are shown in 
Table 2-4.   
 
As shown in the table, both the CMB model and the updated PM2.5 emissions ratio method gave 
comparable estimates of the overall average for DPM.   

Table 2-4  MATES III Estimates of Average Diesel PM, μg/m3 

Estimation Method MATES III Year 
One 

MATES III 
Year Two 

MATES II method:
PM10 EC x 1.04 

2.18 2.14 

2005 Inventory: 
PM2.5 EC x 1.95 

3.37 3.70 

CMB 2.87 – 3.13 3.52 – 3.84 
 
Given the comparability found in MATES III, the expense of the CMB analysis, and in 
consultation with the MATES IV Technical Advisory Group, DPM in the MATES IV Study was 
estimated using the ratio of the emissions of diesel particulate to elemental carbon in the PM2.5 
fraction (updated for the 2012 emissions inventory) multiplied by the ambient levels of PM2.5 EC 
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to give an estimate of ambient DPM.  The complete 2012 emissions estimates are provided in 
Appendix VIII and the total emissions and resulting ratio are shown in Table 2-5.   

Table 2-5  2012 Emissions of Diesel PM and EC, lbs./day 

PM2.5 Diesel 
PM 

PM2.5 EC DPM/EC 
Ratio 

18,867 23,163 0.815 
 
To compare the estimated diesel PM levels from MATES IV and MATES III, the emissions ratio 
method was applied to the PM2.5 EC levels.  These estimates are shown in Figure 2-15.  Since 
there were changes in both the PM2.5 EC as well as the emissions inventory ratio of EC to DPM, 
the reductions in diesel PM ambient concentration estimates are larger than the declines in EC 
levels.  The concentrations of diesel PM were thus about 70% lower in MATES IV compared to 
MATES III.  This difference is consistent with that of the emissions inventory, which showed a 
decline in diesel PM2.5 emissions of about 66% from the 2005 inventory to the 2012 inventory.  
Additional discussion of this approach is in Appendix XI. 

2.6.5 Naphthalene and Other PAH Compounds 
Limited measurements of naphthalene and other PAHs (polycyclic aromatic hydrocarbons) were 
taken at three sites, as shown in Figure 2-16.   
 
Naphthalene levels were on average much higher than that of other PAHs, in line with previous 
observations in the Basin.  For the three sites, Central Los Angeles showed the highest average 
levels of naphthalene.  A similar pattern for the sum of the other PAHs was found.  Figure 2-16 
also shows the comparison with MATES III data indicating that levels were generally lower 
during the MATES IV time frame.  The levels of naphthalene, for example, were lower in 
MATES IV by about 25% at the Central Los Angeles site and lower by about 46% at the 
Rubidoux site.   

2.7 Cancer Risk Estimates 
There are inherent uncertainties in risk assessment, as discussed in the Introduction of this report 
and in the OEHHA Air Toxics Hot Spots Program Risk Assessment Guidelines (August 2003)1.  
Despite these uncertainties, risk assessment remains the most useful tool to estimate the potential 
health risks due to low level environmental exposures.  This tool is also useful as a yardstick to 
measure progress in attaining healthful air quality. 
 
In the MATES II and III Studies, cancer risks were estimated for exposure to the measured 
ambient levels of air toxics.  The estimates assume that a lifetime exposure (70 years) occurs at 
these levels, consistent with guidance on risk assessment established by OEHHA.  We use the 
same methodology to estimate risks from the levels of toxics measured during MATES IV.   
 
Figures 2-17 and 2-18 show the estimated cancer risks for the toxics measured at each site for the 
MATES IV Study.  Included for the three sites where measurements were taken are the risks 
                                                 
1 California Environmental Protection Agency Office of Environmental Health Hazard Assessment, Air Toxics Hot 
Spots Program Risk Assessment Guidelines.  The Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments.  August 2003. 
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from naphthalene and other PAHs for which there are adopted cancer potency values.  The sites 
average includes the PAHs using the three-site average value.  Note that the PAHs are relatively 
small contributors to the overall average risk.  The average level of naphthalene, the largest 
contributor, was 104 ng/m3 across the three sites.  This equates to a 70-year risk of about three in 
one million.  
 
Average risks are dramatically reduced from previous studies.  The average risk is about 420 per 
million.  This compares to about 1,400 per million in the MATES II Study, and about 1,200 per 
million in the MATES III Study.  As shown in the charts, diesel particulate has been and still is 
the major contributor to air toxics risk, and the bulk of the reductions in risks can be attributed to 
lower levels of ambient diesel particulate.  It should be noted that different methods were used to 
estimate diesel particulate levels in the MATES II Study, so the results are not strictly 
comparable.  However, based on the discussion above, the MATES II Study method may have 
underestimated the levels of diesel particulate. 
 
On average, diesel particulate contributes about 68% of the total air toxics risk.  This is a lower 
portion of the overall risk compared to the MATES III estimate of about 84%.   

2.7.1 Updates to Cancer Risk Estimation Methods 
Staff notes that after the Draft MATES IV Report was released, OEHHA updated the methods 
for estimating cancer risks.2  The revised method includes utilizing higher estimates of cancer 
potency during early life exposures.  There are also differences in the assumptions on breathing 
rates and length of residential exposures.  When combined together, staff estimates that risks for 
the same inhalation exposure level are about 2.5 times higher using the proposed updated 
methods.3  This would be reflected in the average lifetime air toxics risk estimated from the  
monitoring sites data going from 418 per million to 1023 per million.  The previous method is 
used to compare results with past studies throughout this report.  However, whether the previous 
method or the  updated method is applied, the same relative changes in risks would result when 
compared to previous MATES study measurements.   
 
A comparison of risks using the updated methodology for the 10 monitoring sites is shown in 
Figure 2-19. 
 

                                                 
2  California Environmental Protection Agency Office of Environmental Health Hazard Assessment, Air Toxics Hot 
Spots Program Risk Assessment Guidelines.   The Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments, February, 2014 
3 In the October, 2014 Draft MATES IV Report, the increased in risk estimates was given as a 2.7 fold increase.  
This was based on using the 90th percentile of breathing rate distribution.  In anticipation of CARB guidance for risk 
management, we have used the 80th percentile of the breathing rate distribution for ages greater than 2 years.  This 
resulted in a 2.45 fold change in the estimate of risk. 
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Figure 2-2  Average Concentrations of 1,3-Butadiene 

 

 
Figure 2-3  Average Concentrations of Benzene 
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Figure 2-4  Average Concentrations of Perchloroethylene 
 

 
Figure 2-5  Average Concentrations of Methylene Chloride 
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Figure 2-6  Average Concentrations of Formaldehyde 
 

Figure 2-7  Average Concentrations of Acetaldehyde 
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Figure 2-8  Average Concentrations of Arsenic in Total Suspended Particulate (TSP) 

 

 
Figure 2-9  Average Concentrations of Cadmium in Total Suspended Particulate (TSP) 
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Figure 2-10  Average Concentrations of Lead in Total Suspended Particulate (TSP) 
 

 
Figure 2-11  Average Concentrations of Nickel in Total Suspended Particulate (TSP) 
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Figure 2-12  Average Concentrations of Hexavalent Chromium in Total Suspended 
Particulate (TSP) 

 

 
Figure 2-13  Average Concentrations of PM10 Elemental Carbon (EC) 
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Figure 2-14  Average Concentrations of PM2.5 Elemental Carbon (EC) 

 
Figure 2-15  Average Concentrations for Diesel PM Based on Emissions Ratio Method 
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* MATES III site was at West Long Beach, and MATES IV site was at North Long Beach 
 

Figure 2-16  Average Concentration of PAHs for MATES III and MATES IV 
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Figure 2-17  Estimated 70-Year Risk from MATES IV Monitoring Data 
 

 
Figure 2-18  Comparison of Estimated 70-Year Risk from MATES III & IV Monitoring 
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Figure 2-19.  Comparison of Previous and Updated OEHHA Risk Calculation 

Methodologies 
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Chapter 3. Development of the Toxics Emissions Inventory 

 

3.1  Introduction 
An emissions inventory of air pollutants and their sources is essential to identify the major 
contributors of air contaminants and to develop strategies to improve air quality. The information 
necessary to develop a detailed emissions inventory for the Basin is obtained from SCAQMD 
data sources as well as other government agencies including California Air Resources Board 
(CARB), California Department of Transportation (Caltrans), and Southern California 
Association of Governments (SCAG). 

Each of these agencies is responsible for collecting data (e.g., industry growth factors, socio-
economic projections, travel activity levels, emission factors, emission speciation profiles, etc.) 
and developing methodologies (e.g., model and demographic forecast improvements) that are 
needed to generate a comprehensive emissions inventory.  SCAQMD is solely responsible for 
developing the point source inventory, and the area source inventory is developed jointly by 
SCAQMD and CARB.  CARB is the primary agency responsible for developing the emissions 
inventory for all mobile sources and provides on-road and off-road inventories from their 
EMFAC and OFF-ROAD Models, respectively.  SCAG is the primary agency for projecting 
population and economic activity growth in the Basin.  Caltrans provides SCAG with highway 
network, traffic counts, and road capacity data.  SCAG incorporates these data into their Travel 
Demand Model for estimating and projecting vehicle miles traveled (VMT) and speed.  CARB’s 
on-road inventory also relies on SCAG’s VMT estimates. 

 

3.2  Overview 
The toxic emissions inventory for MATES IV consists of four components: (1) point sources; (2) 
area sources; (3) on-road mobile sources; and (4) off-road (or other) mobile sources.  Point 
source emissions are from facilities having one or more pieces of equipment registered and 
permitted with the SCAQMD with emissions above certain threshold levels.  Area sources 
represent numerous small sources of emissions that can collectively have significant emissions 
(e.g., dry cleaners, retail gasoline stations, auto body shops, residential heating, etc.).  On-road 
mobile sources include cars, trucks, buses, and motorcycles.  All mobile sources not included in 
the on-road mobile source inventory are considered as “off-road” mobile sources, which include 
aircraft, ships, commercial boats, trains, recreational vehicles, construction and industrial 
equipment, etc. 

The 2012 Air Quality Management Plan (AQMP)[1] is the basis for the toxics emissions 
inventory developed for MATES IV.  The 2012 inventory used for the MATES IV modeling 
analysis is projected from the 2008 baseline emissions inventory in the 2012 AQMP.  A “top-
down” approach is used to develop the toxics inventory; that is, toxic emissions are calculated by 
applying the latest CARB speciation profiles[2] to the hydrocarbon and particulate matter 
emissions.  Speciation profiles provide estimates of the emission’s chemical composition.  
CARB maintains and updates the chemical composition and size fractions of particulate matter 
(PM) and the chemical composition and reactive fractions of total organic gases (TOG) for a 
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variety of emission source categories.  The source type (e.g., equipment and fuel) is used to 
identify the appropriate speciation profile. 

A top-down approach is preferable for a regional modeling risk analysis, for the following 
reasons: 

• Speciating the VOC and PM inventory affords consistency with the 2012 AQMP; 

• The photochemistry algorithms in the MATES IV modeling system require the complete 
speciation of the VOC emissions to ensure their correct application; 

• The computer programs used to grow and control the VOC and PM emissions into the 
future for the 2012 AQMP can also be used for projecting the toxic emissions in MATES 
IV.  Thus, the future cancer risk reductions resulting from the 2012 AQMP can be 
estimated. 

 
3.3  Point Sources 
A 2008 point source emissions inventory based on the emissions data reported by the point 
source facilities in the 2008 Annual Emissions Reporting (AER) Program is the basis for the 
2012 inventory used for MATES IV modeling analysis.  This program applies to facilities 
emitting four tons or more of VOC, NOx, SOx, or PM or emitting more than 100 tons of CO per 
year.  Facilities subject to the AER Program calculate and report their emissions primarily based 
on their throughput data (e.g., fuel usage, material usage), appropriate emissions factors or 
source tests, and control efficiency, if applicable).  Under the 2008 AER Program, approximately 
1,800 facilities reported their annual emissions to the SCAQMD.  Emissions from smaller 
industrial facilities not subject to the AER Program, which represent a small fraction of the 
overall stationary source inventory, are included as part of the area source inventory (see Section 
3.4). 

In order to prepare the point source inventory, emissions data for each facility are categorized 
based on U.S. EPA’s Source Classification Codes (SCCs) for each emission source category.  
Since the AER collects emissions data on an aggregate basis (i.e., equipment and processes with 
the same emissions factor are grouped and reported together), facility’s equipment permit data 
are used in conjunction with the reported data to assign the appropriate SCCs and develop the 
inventory at the SCC level.  For modeling purposes, facility location specified in 
latitude/longitude coordinates is translated into the modeling coordinate system.  The business 
operation activity profile is also recorded so that the annual emissions can be distributed 
temporally throughout the day, week, and year. 

Toxic emissions are calculated by applying the latest CARB speciation profiles[2] to the 
hydrocarbon and particulate matter emissions.  The SCC is used to identify the appropriate 
speciation profile for the source.  The 2012 emissions used for MATES IV are based on the 2012 
AQMP projections using 2008 as the base year.   

 

3.4  Area Sources 
The area source emissions developed for the 2012 AQMP, projected from 2008 to the year of 
interest (2012) are used for MATES IV.  SCAQMD and CARB shared the responsibility for 
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developing the 2008 area source emissions inventory for approximately 350 area source 
categories.  Specifically, SCAQMD developed the area source inventory for about 93 categories, 
and CARB developed the remaining area source categories (of which 239 categories are 
associated with consumer products, architectural coatings, and degreasing).  For each area source 
category, a specific methodology is used for estimating emissions.  Emissions are spatially 
allocated to 2 km by 2 km grids using spatial surrogates.  Some commonly used spatial 
surrogates are listed in Table 3-1.  As with the point source inventory, toxic emissions are 
calculated by applying the latest CARB speciation profiles to the hydrocarbon and particulate 
matter emissions.   

 

3.5  On-Road Mobile Sources 
On-road emissions are estimated by combining emission factors with vehicular activity.  The 
2012 on-road emissions were based on 2012 AQMP projections from the 2008 base year.  For 
the 2012 AQMP, CARB’s EMFAC2011 emission factors[3] were used and link-based traffic 
volumes and speeds were obtained from the SCAG regional transportation modeling.  The Direct 
Travel Impact Model (DTIM) was used to link emission factors and transportation modeling 
results and generate hourly gridded emissions of criteria pollutants (i.e., TOG, NOx, PM, CO, 
and SOx).  The DTIM emissions are adjusted based on the EMFAC2011 values.  Toxic 
emissions are calculated by applying the latest CARB speciation profiles for mobile sources to 
the hydrocarbon and particulate matter emissions.  A flow chart illustrating this process is 
provided in Figure 3-1.  Some of the key steps in the process are discussed in more detail below. 

EMFAC stands for EMission FACtor.  In its current form, it is a suite of computer models that 
estimates the on-road emissions of hydrocarbons (HC), CO, NOx, PM, lead (Pb), SO2, and CO2 
for calendar years 1970 to 2040.  EMFAC considers 1965 and newer vehicles powered by 
gasoline, diesel, or electricity and reports for 13 broad vehicle classes as shown in Table 3-2.  
Over 100 different technology groups are accounted for within each class (e.g., catalyst, non-
catalyst, three-way catalyst, carbureted, multiport fuel injection, LEV, TLEV, SULEV, etc.). 

EMFAC currently considers the following county-specific information when calculating 
emissions: 

• Ambient air temperature (denoted by T in Figure 3-1); 
• Relative humidity (denoted by RH in Figure 3-1); 
• Vehicle population; 
• Fleet composition; 
• Fleet growth rates; 
• Mileage accrual rates; 
• Vehicle age distribution; 
• Distribution of VMT by speed; 
• Smog check regulations; 
• Fuel properties; and 
• Altitude. 
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Selected on-road activity information for the four counties in the Basin is summarized in Table 
3-3.  Four of the top seven counties in California in terms of vehicle population, VMT, and trips 
are in the Basin. 

One of the outputs of EMFAC summarizes HC, CO, NOx, PM, lead, SO2, and CO2 emission 
rates for a given calendar year for each vehicle class and for each county/air basin specified.  
Processing continues with the DTIM modeling system, which prepares gridded hourly on-road 
emissions for photochemical grid modeling. 

The DTIM processing system consists of three Fortran program modules: CONVIRS4, IRS4, 
and DTIM4.  The main function of CONVIRS4 is to re-format the emission rate file output from 
EMFAC into a form compatible with IRS4.  IRS4 creates fleet average emission rates by 
ambient air temperature, relative humidity, and vehicle speed. 

The DTIM4 module prepares gridded, hourly on-road emissions of HC, CO, NOX, PM, lead, 
SO2, and CO2 link by link in the transportation network.  SCAG’s Travel Demand Model 
provides the following for each link in the transportation network: the number of vehicles, their 
average speed, and time on the link.  Separate files containing hourly gridded temperature (T in 
Figure 3-1) and relative humidity (RH in Figure 3-1) are provided as input to DTIM4.  Knowing 
the air temperature and relative humidity representative of the link and the average vehicle speed 
on the link, DTIM4 looks up the fleet average emission rate in the file prepared by IRS4, and 
multiplies these by the number of vehicles and the average time on the link.   

Finally, CARB speciation profiles are used to speciate the on-road HC and PM emissions into its 
toxic components. 

 

3.6  Off-Road Mobile Sources 
The 2008 off-road emissions developed for the 2012 AQMP were projected to 2012 for MATES 
IV.  For the 2012 AQMP, CARB’s OFF-ROAD model[4] was used to estimate emissions for all 
off-road categories (100+ source categories) except commercial ships, aircraft, locomotive, and 
recreational vehicles.  This model incorporates various aspects of off-road elements, such as the 
effects of various adopted regulations, technology types, and seasonal conditions on emissions.  
The model combines population, activity, horsepower, load factors, and emission factors to yield 
the annual equipment emissions by county, air basin, or state.  Spatial and temporal features are 
incorporated to estimate seasonal emissions.  Ship emissions were developed by CARB for the 
2012 AQMP.  Aircraft emissions for the 2012 AQMP were developed by SCAQMD.  Emissions 
are spatially allocated to 2 km by 2 km grids using spatial surrogates while aircraft emissions are 
allocated to the airports.  Toxic emissions are calculated by applying the latest CARB speciation 
profiles for off-road mobile sources to the hydrocarbon and particulate matter emissions. 

 

3.7  Summary of Toxic Emissions 
Table 3-4 presents the emissions of selected compounds apportioned by the on-road, off-road, 
point, and area source categories.  Chemicals that are considered potential or known human 
carcinogens are denoted with a check mark.  Toxic emissions by major source categories are 
provided in Appendix VIII. 

Species and source apportionment are shown in Table 3-5 and Figure 3-2, respectively.  In those 
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illustrations, the emissions of the carcinogenic pollutants in Table 3-4 are weighted by the ratio 
of their cancer potency to the cancer potency of diesel particulate matter (DPM).  Thus, 
emissions from species less potent than DPM (e.g, benzene, perchloroethylene, etc.) are 
weighted less, while emissions from species more potent than DPM (e.g., hexavalent chromium, 
arsenic, etc.) are weighed more.  DPM has a weighting factor of one. 

As shown in Table 3-5, DPM emissions account for 80% of the overall cancer risk.  The other 
significant compounds (i.e., contributions >1%) are hexavalent chromium, 1,3-butadiene, 
benzene, formaldehyde, and arsenic.  On-road and off-road mobile sources contribute nearly 
92% of the weighted carcinogenic risks and stationary (i.e., point and area) sources contribute 
about 8% of the risk (Figure 3-2). 

Carcinogenic emissions have been continuously decreasing.  The 2005 MATES III carcinogenic 
emissions inventory decreased by 11% from the corresponding 1998 MATES II inventory.  A 
more dramatic 65% emissions decrease was noted from MATES III to MATES IV (2005 to 2012 
inventory years), as shown in Figure 3-3.  Carcinogenic emissions from area, point, off-road and 
on-road source categories decreased by 78%, 21%, 74% and 49%, respectively.   

 

3.8  Selected Emissions and Air Quality Changes Since MATES III 
Table 3-6 compares emissions and measured air quality changes since MATES III for selected 
toxics.  The air quality change is comparing measured annual average ambient concentrations 
from 2005 and 2012 from eight sites with complete data.  Emissions have decreased, and air 
quality has improved since MATES III.   

Several caveats are appropriate when comparing the changes in inventory emissions and ambient 
measurements.  For example, weather and dispersion of pollutants can influence the relationship 
between emissions and ambient concentrations.  Also, the inventory is a regional estimate of 
total emissions throughout the Basin, whereas ambient measurements are from the eight fixed 
monitoring locations where there may be influences from local sources.  Another difference is 
that secondary formation and degradation of substances in the atmosphere are not accounted for 
in the emissions comparisons, but are captured in the ambient measurements.  Nonetheless, 
comparing emissions estimates with air quality measurements can provide information on 
whether expected emissions changes are reflected in actual ambient measurements, can be used 
to help calibrate emissions estimates, and may suggest where emissions inventory methods can 
be improved. 

 

3.9  References 
1. A copy of the 2012 AQMP can be viewed or downloaded at the following SCAQMD link:  

http://www.aqmd.gov/home/library/clean-air-plans/air-quality-mgt-plan/final-2012-air-
quality-management-plan 

2. CARB speciation profiles can be viewed or downloaded from the following CARB link:  
http://www.arb.ca.gov/ei/speciate/speciate.htm.  

3. EMFAC2011 model and its documentation can be obtained at the following CARB link:  
http://www.arb.ca.gov/msei/modeling.htm.  
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4. The OFF-ROAD Model and its documentation can be obtained at the following CARB link:  
http://www.arb.ca.gov/msei/offroad/offroad.htm.  
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 Table 3-1.  Commonly Used Spatial Surrogates. 

Population Total employment 

VMT Industrial employment 

Length of rail per grid cell Retail employment 

Locations of unpaved rural roads Single dwelling units 

Total housing Rural land cover – forest 

Agricultural land cover Rural land cover – range land 

National forest > 5000 ft  
Source:  http://eos.arb.ca.gov/eos/projects/surrogates/  

 
Table 3-2.  Broad Vehicle Classes Considered by EMFAC. 

Vehicle Class Weight (lbs) Vehicle Class Weight (lbs) 

Passenger cars All Heavy-Heavy-Duty Truck 33,001 – 
60,000 

Light Truck I 0 – 3,750 Motorcycle All 
Light Truck II 3,751 – 5,750 Urban Diesel Bus All 
Medium-Duty Truck 5,751 – 8,500 School Bus All 
Light-Heavy-Duty Truck I 8,501 – 10,000 Other bus All 
Light-Heavy-Duty Truck II 10,001 – 14,000 Motor Homes All 
Medium-Heavy-Duty Truck 14,001 – 33,000   
Source:  Adopted from the User’s Guide for EMFAC2011. 

 
Table 3-3.  Vehicle Activity Information for the Counties in the Basin. 

County Vehicle 
Population VMT/day Trips/day Miles per 

Vehicle-Day 

Los Angeles 6,278,704 217,899,000 40,271355 34.71 
Orange 2,157,423 75,785,000 13,906,711 35.21 
Riverside 1,342,704 45,651,000 8,704550 34.00 
San Bernardino 988,717 38,912,000 6,372,705 39.36 
Source: EMFAC2011 and SCAG 2012 RTP 
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Table 3-4.  2012 Annual Average Day Toxic Emissions for the South Coast Air Basin. 

 Pollutant 
Emissions (lbs/day) 

On-road Off-road Point Area Total 

√ Acetaldehyde* 2066.9 3083.1 108.1 1378.7 6636.9
 Acetone** 1796.1 2342.3 379.8 20569.3 25087.4
√ Benzene 5336.3 4477.1 711.8 1506.5 12031.7
√ 1,3-Butadiene 1002.5 1028.7 435.2 107.2 2573.6
√ Carbon tetrachloride 0.0 0.0 6.6 0.1 6.7
√ Chloroform 0.0 0.0 12.7 0.8 13.5
√ 1,1 Dichloroethane 0.0 0.0 0.3 65.3 65.5
√ 1,4 Dioxane 0.0 0.0 0.1 0.0 0.1
√ Ethylene dibromide 0.0 0.0 0.1 0.0 0.1
√ Ethylene dichloride 0.0 0.0 53.8 11.4 65.2
√ Ethylene oxide 0.0 0.0 4.9 0.0 4.9
√ Formaldehyde* 5159.8 7530.0 1678.2 4517.8 18885.8
 Methyl ethyl ketone* 335.1 423.2 870.8 5425.6 7054.7
√ Methylene chloride 0.0 0.0 26.2 9874.3 9900.5
√ MTBE 0.0 1.1 0.1 0.0 1.2
√ Naphthalene 264.0 194.8 16.7 220.4 695.9
√ p-Dichlorobenzene 0.0 0.0 70.3 2945.1 3015.5
√ Perchloroethylene 0.0 0.0 805.0 5865.4 6670.4
√ Propylene oxide 0.0 0.0 0.5 0.2 0.7
 Styrene 271.2 174.2 1222.3 12.5 1680.1
 Toluene 15823.6 9233.1 4956.1 24497.6 54510.4
√ Trichloroethylene 0.0 0.0 735.3 886.1 1621.5
√ Vinyl chloride 0.0 0.0 37.9 128.6 166.5
√ Arsenic 0.4 0.0 18.6 5.3 24.3
√ Cadmium 0.3 0.3 5.0 3.0 8.6
 Chromium 44.0 3.7 34.5 24.8 107.0
√ Diesel particulate 10798.7 9180.9 411.8 80.6 20472.0
 Elemental carbon*** 8873.4 6211.5 3286.8 11107.6 29479.3
√ Hexavalent chromium 2.2 0.5 0.4 0.0 3.1
√ Lead 4.8 8.7 30.9 73.1 117.5
√ Nickel 24.6 9.2 44.1 16.5 94.4
 Organic carbon 11675.2 7865.6 197.3 45202.9 64940.9
 Selenium 0.9 0.1 23.9 2.7 27.5
 Silicon** 2473.0 140.4 2498.8 87588.5 92700.7
√ Denotes potential or known human carcinogen. 
* Primarily emitted emissions.  These materials are also formed in the atmosphere as a result of photochemical 

reactions. 
** Acetone and silicon are not toxic compounds.  Their emissions are included here because they were measured in 

the sampling program. 
*** Includes elemental carbon from all sources (including diesel particulate). 
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Table 3-5.  Cancer Potency Weighted Species Apportionment for 2012 Emissions. 

Toxic Contribution 
(%)  Toxic Contribution 

(%) 

Diesel particulate 79.61  Methylene chloride 0.12 

Hexavalent chromium 5.66  Trichloroethylene 0.04 

1,3-butadiene 5.46  Lead 0.02 

Benzene 4.25  Ethylene dichloride 0.02 

Formaldehyde 1.40  Ethylene oxide <0.01 

Arsenic 1.03  Carbon tetrachloride <0.01 

Perchloroethylene 0.50  1,1-Dichloroethane <0.01 

Cadmium 0.46  Chloroform <0.001 

p-dichlorobenzene 0.43  Ethylene dibromide <0.0001 

Nickel 0.30  Propylene oxide <0.0001 

Naphthalene 0.30  1,3-Dioxane <0.00001 

Acetaldehyde 0.23  MTBE <0.00001 

Vinyl chloride 0.16      

 
 
Table 3-6.  Selected Emissions and Air Quality Changes Since MATES III. 

Toxic Gases 
Change 

in 
Emissions 

Change in
Air 

Quality 

Toxic 
Particulates 

Change in 
Emissions 

Change in
Air 

Quality 

Acetaldehyde -53% -56% Arsenic -43% -35% 
Benzene -47% -38% Cadmium -39% -91% 
1,3-butadiene -50% -18% Elemental carbon -24% -35% 
Formaldehyde -46% -49% EC (PM2.5) -19% -47% 
Methylene 
chloride* -29% +44% Hex. chromium** +11% -78% 

Perchloroethylene -37% -50% Lead -42% -56% 
Trichloroethylene +33% -33% Nickel +6% -45% 
* Measured concentrations at the Rubidoux site increased significantly since 2009. 
** High measured concentrations in MATES III due to nearby sources influencing the Rubidoux site.  The 
emissions from these sources have since been controlled. 
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Figure 3-1.  Flow Diagram for On-Road Emissions Processing. 
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Figure 3-2.  Cancer Potency Weighted Source Apportionment for 2012 Emissions. 

 

 

 
Figure 3-3.  Cancer Potency Weighted Emission Comparison of MATES II, MATES III and 

MATES IV. 
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Chapter 4. Regional Modeling and Evaluation 
 
4.1 Background 
 
Regional air quality modeling is used to estimate community exposure to air toxics as a function 
of both time and geography due to known toxic emissions sources.  The model simulated 
concentrations of toxic compounds are translated into a spatial pattern of health risk based upon 
compound potency risk factors.  The regional modeling provides a mechanism to predict the 
dispersion of emissions from a variety of source categories as well as individual sources to 
estimate risk throughout the modeling area.  This analysis complements and is compared to the 
techniques used to assess concentration and risk from the data acquired at the fixed monitoring 
sites.   
 
Since MATES II, the SCAQMD has used regional air quality models in air toxic risk analyses.  
In the MATES II analysis, the Urban Airshed Model with TOX (UAMTOX) chemistry was used 
to simulate the transport and accumulation of toxic compounds throughout the Basin.  UAMTOX 
was simulated for a protracted 2 km by 2 km grid domain that overlaid the Basin.   
 
Subsequent to MATES II, the SCAQMD transitioned to more technologically advanced tools 
that utilize updated chemistry modules, improved dispersion algorithms, and mass consistent 
meteorological data.  In the 2007 AQMP and the subsequent MATES III analysis, the dispersion 
platform moved from UAM to CAMx and the diagnostic wind meteorological model was 
replaced by the Mesoscale Model version 5 (MM5, Grell et al 1994) prognostic model.  CAMx, 
coupled with the MM5 input, using the “one atmosphere” gaseous and particulate chemistry, was 
used to simulate both episodic ozone and annual concentrations of PM2.5 and air toxic pollutants. 
The modeling was performed based on the UTM coordinate systems. 
 
In the 2012 AQMP, the SCAQMD transitioned from MM5 to a new mesoscale meteorological 
model, Weather Research Forecast (WRF; Skamarock 2008) and adopted a statewide Lambert 
Conformal coordinate system.  Both CAMx and Community Multiscale Air Quality (CMAQ) 
models were used for air quality simulations.  Within the South Coast Air Basin (SCAB), both 
models performed similarly.  For MATES IV, the CAMx RTRAC with WRF was used to model 
air toxic concentrations of both particulate matter and gaseous species. 
 
MATES IV Modeling was conducted over a domain that encompassed the Basin and the coastal 
shipping lanes located in the Southern California Bight portions of the Basin using a grid size of 
2 km by 2 km.  Compared to MATES III, the domain extends further eastward to include the 
Coachella Valley.  Figure 4-1 depicts the MATES IV modeling domain.  The unshaded portion 
of the grid area represents the extension of the domain beyond that used for MATES III.  A 
projected emissions inventory for 2012 based on the 2012 AQMP emissions inventory for 2008, 
which included detailed source profiles of air toxic sources, provided the mobile and stationary 
source input for the MATES IV CAMx RTRAC simulations.  Although the actual measurements 
and modeling for MATES IV spanned July 1, 2012, through June 30, 2013, for simplicity the 
MATES IV modeling used the 2012 emissions inventory. 
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Grid-based, hourly meteorological fields generated from WRF provided the wind patterns and 
atmospheric parameters for the simulations.    
 
 

 
Figure 4-1.  

MATES IV Modeling Domain. Shaded area highlights the grid extension to the  
MATES III modeling domain. 

 
 
 
4.2 MATES III vs. MATES IV:  Key Modeling Assumptions 
 
The MATES IV regional modeling analyses relied on the CAMx RTRAC model to simulate 
annual impacts of both gaseous and aerosol toxic compounds in the Basin.  In the 2000 MATES 
II analysis, the Urban Airshed Model with TOX (UAMTOX) chemistry was used to simulate the 
advection and accumulation of toxic compound emissions throughout the Basin.  UAMTOX was 
simulated for a 2 km by 2 km grid domain that overlaid the Basin.  The analysis relied on the 
1997-1998 emissions projection from the 1997 AQMP, and meteorological data fields for 1997-
1998 were generated by objective analysis using a diagnostic wind model.  These tools were 
consistent with those used in both the 1997 and 2003 AQMP attainment demonstrations. 
 
MATES III employed CAMx RTRAC, which is identical to the modeling tool used in the current 
study.  The meteorological data was generated using Mesoscale Meteorological model 5 (MM5), 
which was considered state-of-the-art at the time; however, MM5 was subsequently replaced by 
WRF as the most advanced and commonly used meteorological model.   
 
The transition to CAMx and MM5 was made based on suggestions from peer review for the 
2003 AQMP modeling efforts.  A concern arising from the peer review was the need for better 
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state-of-the-science tools that utilize updated chemistry modules, improved dispersion 
algorithms, and mass consistent meteorological data.  The recommendations were implemented 
for the 2007 AQMP where the dispersion platform moved from UAM to CAMx and the 
diagnostic wind meteorological model was replaced by the MM5 prognostic model.  CAMx, 
coupled with MM5 input using the “one atmosphere” gaseous and particulate chemistry was 
used to simulate both episodic ozone and annual concentrations of PM2.5. 
 
MM5 simulated April 1998 through March 1999 and all days in 2005, which provided the 
dispersion profile for the CAMx simulations.  As for emissions, an updated version of the 2007 
AQMP inventory for model year 2005 was used.  This included detailed source profiles of air 
toxics and mobile and stationary sources for CAMx RTRAC simulations.  An additional back-
cast of the 2007 AQMP emissions inventory was generated for 1998 to re-simulate the MATES 
II in a framework identical to the MATES III, which enabled a direct comparison of risk 
assessments of the two previous MATES studies.   
 
The CAMx-MM5 modeling platform from MATES III was updated to the CAMx-WRF coupled 
system in MATES IV.  The WRF, state-of-the-science meteorological modeling tool offers a 
variety of user options to cover atmospheric boundary layer parameterizations, turbulent 
diffusion, cumulus parameterizations, land surface-atmosphere interactions, etc., which can be 
customized to model specific geographical and climatological situations.  The SCAQMD 
performed extensive sensitivity tests and further development to improve the WRF performance 
for the South Coast Basin, in which geographical and climatological characteristics impose great 
challenges in predicting the complex meteorological structures associated with air quality 
episodes.  CAMx with RTRAC algorithms was employed as a chemical transport platform, given 
the importance of tracking chemically active toxic elements individually to assess the 
contribution of each source category.  The RTRAC algorithm provides a flexible approach for 
tracking the emissions, dispersion, chemistry, and deposition of multiple gases and particles that 
are not otherwise included in the model’s chemistry mechanisms.   
 
Table 4-1 summarizes the major differences in the air toxics modeling between the MATES IV 
and MATES III analyses.   
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Table 4-1  
Summary Comparison of Key Modeling Considerations Between 

MATES IV and MATES III 
 

Parameter MATES IV MATES III 

Meteorological 
Modeling Year July 2012 - June 2013 2005 

Model Platform / 
Chemistry CAMx RTRAC (5.30) CAMx RTRAC (4.40) 

  Meteorology Model 
/Vertical Layers 

WRF  with30 layers/ 
CAMx:  16 layers 

MM5 with 29 layers/ 
CAMx:  8 layers 

On-Road Truck 
Emissions Caltrans/SCAG Truck Model Caltrans/SCAG Truck Model 

Shipping Emissions 
Stack Height 

Emissions spread through layers 
1 and 2 

Emissions spread through layers 1 
and 2 

Emissions Inventory 2012 Projection from 2008  
(2012 AQMP) 

2005 Projection from 2002  
(2007 AQMP) 

Mobile Emissions EMFAC2011 EMFAC2007 

 
 
4.3 Modeling Results 
 
CAMx RTRAC regional modeling was conducted using WRF meteorological data and projected 
emissions data for 2012 to simulate annual average concentrations of 19 key compounds 
measured as part of the MATES IV monitoring program from July 1, 2012, to June 30, 2013.  
Simulated annual average concentration plots for the four toxic compounds that contributed the 
greatest risk throughout the domain (diesel particulate, benzene, 1,3-butadiene and 
formaldehyde) are depicted in Figures 4-2 through 4-5.   
 
Figure 4-2 depicts the projected annual average concentration distribution of PM2.5 diesel 
particulates in the Basin.  The highest concentration (2.9 μg/m3) was simulated to occur around 
the Ports of Los Angeles and Long Beach.  In general, the distribution of diesel particulates is 
aligned with the transportation corridors including freeways, major arterials and rail right-of-
ways.  The peak diesel concentration is much lower than the previous MATES studies, due, in a 
large part, to emission reductions from ocean-going vessels at near coastal waters and at ports. 
Figures 4-3 and 4-4 provide the distributions of benzene and 1,3-butadiene respectively whereby 
the toxic compounds are almost uniformly distributed throughout the Basin, reflecting patterns of 
light-duty fuel consumption. As expected, the higher benzene concentrations appear in an area 
where refineries are located.  However, benzene concentrations there are not significantly 
elevated relative to other areas.  The modeled peak concentration of 0.5 ppb is comparable with 
measured values of 0.53 ppb at Huntington Park and 0.4 ppb at Los Angeles. 
 
The ambient concentrations of formaldehyde in the SCAB are due to direct emissions, primarily 
from combustion sources, and secondary formation from anthropogenic and biogenic VOCs.  
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The formaldehyde concentrations shown in Figure 4-5 depict a spatial distribution indicative of 
its sources, with measurable concentrations in the heavily-traveled western and central Basin, 
with additional elevated levels in the downwind areas of the Basin that are impacted by higher 
levels of photochemistry and ozone formation.  Due to continued reduction of primary 
combustion source emissions, the formaldehyde concentrations are dominated by secondary 
formation.  The peak formaldehyde concentrations are now in the areas with high biogenic 
emissions. 
 
 

 
Figure 4-2  

Annual Average Concentration Pattern for Diesel PM2.5 
 
 

 
Figure 4-3 

Annual Average Concentration Pattern for Benzene 
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Figure 4-4 

Annual Average Concentration Pattern for 1,3-Butadiene 
 
 

 
Figure 4-5 

Annual Average Concentration Pattern for Total Formaldehyde 
 
 

Table 4-2 provides a summary of the model performance relative to actual measured annual 
average concentrations.  For this comparison, the monitored data for the 10 stations are 
combined to provide an estimate of average Basin-wide conditions for the 2012-2013 sampling 
period.  CAMx RTRAC simulated concentrations at the monitoring sites were derived using the 
inverse distance-squared weighted surrounding nine-cell average.  Since direct measurements of 
PM2.5 diesel are not possible, no direct comparisons can be made with simulated annual average 
concentrations.   However, if the factor of 0.82 derived from the emissions inventory is used (See 
Chapter 2), the estimated 10-site average diesel PM2.5 concentration would be 0.96 μg/m3 
compared to the modeled average concentration of 1.23 μg/m3.   Naphthalene was measured only 
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at Long Beach, Central Los Angeles, and Rubidoux.  For the rest of the species, each of the four 
counties within the SCAQMD is represented by at least one station.   
 

Table 4-2  
Measured and Simulated Annual Average Concentrations During 2012-2013 MATES IV  

 

Compound Units 
 

2012-2013MATES IV 

Measured Annual Average Simulated Annual 
Average 

EC2.5  μg/m3 1.17 1.41 
EC10  μg/m3 1.58 1.70 
Cr 6 (TSP)  ng/m3 0.05 0.19 
As (TSP) ng/m3 0.56 1.61 
Cd (TSP) ng/m3 0.16 0.55 
Ni (TSP) ng/m3 3.76 6.30 
Pb (TSP) ng/m3 6.23 5.41 
Benzene ppb 0.38 0.29 
Perchloroethylene ppb 0.03 0.08 
p-Dichlorobenzene ppb 0.02 0.05 
Methylene Chloride ppb 0.42 0.25 
Trichloroethylene ppb 0.02 0.04 
1,3-Butadiene ppb 0.11 0.05 
Formaldehyde ppb 2.25 1.90 
Acetaldehyde ppb 0.90 0.96 
Naphthalene ppb 0.02* 0.01 
* Three station average 
 
 
For 2012-2013, the model simulated concentrations of particulate matter species, such as EC2.5, 
EC10, and TSP metals were biased high.  The model performed better for gaseous species.  
Concentrations of perchloroethylene, p-dichloroebenzene, trichloroethylene have become so low 
such that the typical ambient concentrations are often below the detection limits of the  
measurements. Thus, model performances for those species are difficult to ascertain.  Note that 
given their low concentrations, their respective contributions to the overall toxic cancer risk are 
less than one percent.  For 1,3-butadiene, due to its highly reactive nature, large uncertainties 
exist in speciation profiles, measurements and decay parameters used in the modeling ; thus, 
good model performance for 1,3-butadiene is not typically expected.  Information on speciation 
profiles for naphthalene is very limited.  Both MATES III and MATES IV showed very low 
ambient concentrations of naphthalene and, hence, very low cancer risk contributions.    
Benzene, formaldehyde, and acetaldehyde showed good agreement between model simulations 
and measurements.  Modeled and observed concentrations of methylene chloride compared very 
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well except for the Rubidoux site.  This site experienced a dramatic increase in the average 
monitored methylene chloride concentrations since 2009, primarily due to a handful of days 
exhibiting elevated levels.  Prior to 2009, the annual average concentration of methylene chloride 
had been in the range of 0.2-0.3 ppb.  From 2009 onward, the measured annual average 
concentrations have been in the range of 1.4-2.4 ppb. The sources of this increase have not yet 
been determined and are being investigated.  Based on experience and past MATES studies, it is 
likely a source or sources nearby the monitoring location.  However, even at these elevated 
levels, methylene chloride has a negligible contribution to the overall air toxics cancer risk (~2 in 
a million). 
 
Simulated annual average concentrations of EC2.5 and EC10 were used to assess the overall model 
performance for the 2012-2013 MATES IV period.  Tables 4-3a and 4-3b summarize the 2012-
2013 MATES IV EC2.5 and EC10 model performance, respectively. 
 
EPA guidance (U.S. EPA, 2006) recommends evaluating particulate modeling performance 
using measures of prediction bias and error.  Prediction Accuracy (PA), measured as the 
percentage difference between the mean annual observed and simulated EC2.5 concentrations is 
another tool used in the performance evaluation.  PA goals of ±20% for ozone and ±30% for 
individual components of PM2.5 or PM10 have been used to assess simulation performance in 
previous modeling attainment demonstrations.  In general, PM10 showed better agreement than 
PM2.5.  PA indicated that PM10 prediction meets the EPA performance criteria at nine out of 10 
stations, while PM2.5 meets only at five stations.  Still, PM10 as well as PM2.5 showed high bias in 
Long Beach.  
 
Similar to the prior studies, including MATES III and 2012 AQMP, the CAMx model shows a 
tendency of high bias near the coastal area and low bias in the inland area.  The areas showing 
the high bias (i.e. model overprediction) are Long Beach, Compton and Los Angeles; and the 
areas with underpredictions are Burbank and Rubidoux.  A detailed discussion of the model 
performance is presented in Appendix IX). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MATES IV  Final Report 

4-9 

Table 4-3a 
MATES IV 2012-2013 EC2.5 Model Performance 

Location Observed 
(μg/m3) 

*Modeled 
 (μg/m3) 

Prediction 
Accuracy 

Mean 
Bias 

(μg/m3) 

Mean 
Error 

(μg/m3) 

Normal-
ized 

Mean 
Bias 

Normal-
ized 

Mean 
Error 

Anaheim 0.90 1.10 22 0.20 0.56 1.08 1.24 
Burbank 1.32 1.19 -9 -0.12 0.64 0.43 0.73 
Compton 1.06 1.48 39 0.42 0.76 1.52 1.64 
Inland Valley 
San Bernardino 1.38 1.13 -18 -0.25 0.46 -0.03 0.31 

Huntington 
Park 1.30 1.70 31 0.40 0.67 0.85 0.93 

Long Beach 0.91 1.45 59 0.53 0.80 2.18 2.27 
Central L.A. 1.23 1.81 47 0.58 0.70 0.91 0.96 
Pico Rivera 1.39 1.30 -6 -0.09 0.48 0.26 0.52 
Rubidoux 1.11 0.98 -12 -0.13 0.40 0.12 0.44 
West Long 
Beach 1.13 1.88 67 0.75 1.00 2.10 2.17 

All Stations 1.17 1.40 20 0.23 0.65 0.95 1.13 
* Included only sampling days 
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Table 4-3b 
MATES IV 2012-2013 EC10 Model Performance 

Location Observed 
(μg/m3) 

*Modeled 
 (μg/m3) 

Prediction 
Accuracy 

Mean 
Bias 

(μg/m3) 

Mean 
Error 

(μg/m3) 

Normal-
ized 

Mean 
Bias 

Normal-
ized 

Mean 
Error 

Anaheim 1.17 1.39 18 0.22 0.49 0.44 0.54 
Burbank 1.74 1.43 -18 -0.31 0.60 -0.03 0.34 
Compton 1.50 1.81 21 0.32 0.66 0.58 0.68 
Inland Valley 
San Bernardino 1.74 1.42 -18 -0.32 0.47 -0.08 0.27 

Huntington 
Park 1.65 1.98 20 0.33 0.54 0.36 0.43 

Long Beach 1.29 1.72 34 0.44 0.59 0.61 0.68 
Central L.A. 1.67 2.17 30 0.50 0.61 0.46 0.51 
Pico Rivera 1.87 1.69 -10 -0.18 0.44 -0.02 0.24 
Rubidoux 1.48 1.26 -14 -0.22 0.44 -0.06 0.29 
West Long 
Beach 1.78 2.15 21 0.37 0.86 0.53 0.69 

All Stations 1.58 1.69 7 0.11 0.57 0.28 0.47 
* Included sampling days only 

 
4.4 Estimation of Cancer Risk 
 
Figure 4-6 depicts the 2012-2013 MATES IV distribution of risk estimated from the predicted 
annual average concentrations of the key toxic compounds.  Risk is calculated for each grid cell 
as follows: 
 

Risk i,j = Σ  Concentration i,j,k X Risk Factor i,j,k  
 
Where i,j is the grid cell (easting, northing) and k is the toxic compound.   
 
The grid cell having the maximum simulated cancer risk of 1,057 in a million was located in the 
Ports of Los Angeles and Long Beach.  In addition to the cluster of cells around the port area 
with high risk, a second cluster of high-risk area is centered around a railyard southeast of 
downtown Los Angeles.  In general, as in the past studies, the higher-risk areas tend to be along 
transportation corridors. 
 
Figure 4-7 provides the CAMx RTRAC simulated air toxics risk for the 2005 MATES III period, 
and Figure 4-8 depicts the changes in risk from 2005 to 2012-2013.  The greatest decrease in risk 
occurred in the port area, reflecting the emission reductions from shipping and port operations.  
Overall, air toxics risk improved significantly, consistent with air toxic emissions reductions that 
occurred over the period. 
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The 2012-2013 Basin average population-weighted risk summed for all the toxic components 
yielded a cancer risk of 367 in a million.  The average risk included all populated land cells that 
reside within the Basin portion of the modeling domain.  The MATES III Basin average risk was 
853 per million.  Thus, between the MATES III and MATES IV periods, the simulated risk 
decreased by 57%. The 57% reduction in Basin risk can be attributed to several factors, most 
notably, changes in diesel emissions between 2005 and 2012.  While weather profiles between 
the two monitoring periods varied, no appreciable difference was observed in the meteorological 
dispersion potential. 
 
Regional risk from nondiesel sources (Figure 4-9) is also uniformly distributed throughout the 
Basin with values typically around 100 in one million, with only a few selected cells showing 
values in excess of 200. 
 
Figure 4-10 provides a close-up plot of risk in the Ports area.  Table 4-4 provides a summary risk 
estimated for the Basin, for the Ports area, and for the Basin excluding the Ports area.  For this 
assessment, the Ports area includes the populated cells roughly bounded by the Interstate 405 to 
the north, San Pedro to the west, Balboa Harbor to the east, and Pt. Fermin to the south.  The 
2012-2013 average population-weighted air toxics risk in the Ports area (as defined above) was 
480 in one million.  The Basin average population-weighted air toxics risk, excluding the grid 
cells in the Ports area, was 359 in one million.  It is important to note that the downwind impacts 
resulting from Port area activities are still reflected in the toxics risk estimates for the grid cells 
categorized as “Basin minus Ports.”  Similarly, the MATES III simulations for 2005 indicated 
that the Ports area air toxics risk was 1,415 in one million; and the Basin, minus the Ports area, 
was 816 in one million.  Overall, the Ports area experienced an approximate 66% decrease in 
risk, while the average population-weighted risk in other areas of the Basin decreased by about 
56%.  
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Figure 4-6  

2012-2013 MATES IV CAMx RTRAC Simulated Air Toxic Cancer Risk 
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Figure 4-7 
2005 MATES III CAMx RTRAC Simulated Air Toxic Cancer Risk 
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Figure 4-8  

Change in CAMx RTRAC Simulated Air Toxics Cancer Risk (per million) from 2005 to 2012/2013 
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Figure 4-9  

MATES IV Simulated Air Toxic Cancer Risk excluding Diesel PM 
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Figure 4-10 

 2012 Ports Area MATES IV Simulated Air Toxic Cancer Risk 
 
 
 

Table 4-4 
Basin and Port Area Population-Weighted Cancer Risk 

 

Region 

MATES IV MATES III Average 
Percentage 
Change in  

Risk 

2012 
Population 

 

Average 
Risk 
(Per 

Million) 

2005 
Population 

 

Average 
Risk 
(Per 

Million) 

Basin  15,991,150 367 15,662,620 853 -57 

Ports Area  998,745 480 959,761 1,415 -66 

Basin Excluding 
Ports Area 14,992,806 359 14,702,859 816 -56 
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Figures 4-11 through 4-14 provide close-up depictions of risk in Central Los Angeles, Mira 
Loma, Colton, Central Orange County, and West Los Angeles areas, respectively.  
 
Table 4-5 provides the county-by-county air toxics risk to the affected population.  As presented 
in the spatial distribution, Los Angeles County bears the greatest average cancer risk at 415 per 
one million. The SCAB portion of San Bernardino County has the second highest projected risk 
at 339 per one million.  The estimated risk for Orange County is 315 per million, and the SCAB 
portion of Riverside County was estimated to have the lowest population-weighted risk at 223 
per million. As expected, the Coachella Valley portion of Riverside County, which is outside of 
SCAB, has the lowest toxic risk at 139 per million.  It should be noted that these are county-wide 
averages, and individual communities could have higher risks than the average if they are near 
emissions sources, such as railyards or intermodal facilities.  
 
Comparison of the county-wide population-weighted risk shows that the greatest reduction 
occurred in Orange County, but the amount of risk reduction among the counties is very similar.  
Reductions in emissions from mobile sources including benzene, 1,3-butadiene, and diesel 
particulate are the primary contributors to the improved county-wide risk.  It is noteworthy that 
San Bernardino County now has higher population-weighted risk than Orange County.  This is 
likely due to the port area having a proportionally larger impact in Orange County than in San 
Bernardino County.   
 
 

Table 4-5 
County-Wide Population-Weighted Cancer Risk 

 

Region 
 

MATES IV MATES III Average 
Percentage 
Change in  

Risk 

2012 
Population 

 

Average Risk 
(Per Million) 

2005 
Population 

 

Average 
Risk 
(Per 

Million) 
Los Angeles* 9,578,586 415 9,887,127 951 -56 

Orange 3,067,909 315 2,764,620 781 -60 

Riverside* 1,784,872 223 1,548,031 485 -54 

San Bernardino* 1,560,183 339 1,462,842 712 -52 

SCAB 15,991,550 367 15,662,620 853 -57 

Coachella Valley 465,064 139 N/A N/A N/A 
* Including the SCAB portion only 
N/A - MATES III modeling did not include the Coachella Valley 
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Figure 4-11 

2012/2013 Central Los Angeles MATES IV Simulated Air Toxic Cancer Risk 
 
 

 
Figure 4-12 

2012/2013 Mira Loma/Colton MATES IV Simulated Air Toxic Cancer Risk 
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Figure 4-13  

2012/2013 Central Orange County MATES IV Simulated Air Toxic Cancer Risk 
 
 
 

 
Figure 4-14 

2012/2013 West Los Angeles MATES IV Simulated Air Toxic Cancer Risk 
 

 



MATES IV  Final Report 

4-20 

Table 4-6 provides the Basin-wide average risk associated with each of the key air toxics 
simulated in the analysis.  Diesel particulate was responsible for the largest contribution to 
cancer risk from air toxics.  The next three highest contributors included benzene, hexavalent 
chromium, and 1,3-butadiene.  
 
 

Table 4-6 
2012/2013 MATES IV Cancer Risk from Simulated Individual Toxic Air Contaminants 

 

Toxic 
Compound 

 

Risk 
Factor 

( μg/m3) 

Peak 
Annual 
Average 
Concent-

ration 
 

Population 
Weighted 
Annual 
Average 

Concentration 
 

Units 
 

Cumulative 
Risk 
(per 

million) 

% 
Contri-
bution 

Diesel 3.00E-04 3.1 0.93 μg/m3 279.67 76.2
Benzene 2.90E-05 0.51 0.25 ppb 22.82 6.2
Hexavalent 
Chromium 1.50E-01 0.001 1.37E-04  

μg/m3 20.52 5.6

1,3- Butadiene 1.70E-04 0.58 0.03 ppb 12.54 3.4
Secondary 
Formaldehyde 6.00E-06 2.35 1.24 ppb 9.12 2.5

Primary 
Formaldehyde 6.00E-06 2.71 0.50 ppb 3.7 1.0

Secondary 
Acetaldehyde 2.70E-06 0.93 0.73 ppb 3.56 1.0

Arsenic 3.30E-03 0.043 9.97E-04  
μg/m3 3.29 0.9

p-Dichlorobenzene 1.10E-05 0.11 4.38E-02 ppb 2.90 0.8
Perchloroethylene 5.90E-06 0.356 0.07 ppb 2.71 0.7

Naphthalene 3.40E-05 0.03 9.87E-03  
ppb 1.76 0.5

Cadmium 4.20E-03 0.014 3.29E-04  
μg/m3 1.38 0.4

Nickel 2.60E-04 0.11 3.69E-03  
μg/m3 0.96 0.3

Primary 
Acetaldehyde 2.70E-06 0.67 0.16 ppb 0.80 0.2

Methylene 
Chloride 1.00E-06 0.59 0.21 ppb 0.74 0.2

Trichloroethylene 2.00E-06 0.39 3.08E-02 ppb 0.33 0.1
Lead 1.20E-05 0.065 4.17E-03 μg/m3 0.05 <0.1
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Table 4-7 provides the simulated air toxics risk at each of the 10 stations for the three main toxic 
compounds and the remaining aggregate based on the regional modeling.  Risk is calculated 
using the predicted concentrations of each toxic component for the specific monitoring station 
location (based on a nine-cell weighted average concentration).  The summary also provides the 
comparison between simulated average risk for the 10 stations combined and the average risk 
calculated using the annual toxic compound measurements and the estimated diesel 
concentrations at those sites.   
 
 

Table 4-7 
  Comparison of Network Averaged CAMx RTRAC 2012-2013 Modeled Cancer Risk to 

Measured Risk at the 10 MATES IV Sites 
 

Location 
2012/2013 MATES IV CAMX RTRAC Simulation 

Benzene 1,3-
Butadiene Diesel Others Total 

Anaheim 26 14 301 54 395 

Burbank 27 13 333 59 431 

Central Los Angeles 33 19 516 78 646 

Compton 26 17 383 63 489 

Inland Valley San Bernardino 21 9 309 61 400 

Huntington Park 30 62 389 96 576 

North Long Beach 27 16 395 65 503 

Pico Rivera 25 13 358 62 459 

Rubidoux 20 7 296 46 369 

West Long Beach 32 15 662 69 778 

10-Station Average Modeled 27 18 394 65 505 
10-Station MATES IV Average 
Measured  (EC2.5 x 0.82 for Diesel) 35 33 287 47* 402 

*Including modeled species only, Risk from some measured species, such as carbon 
tetrachloride, chloroform and PAHs are excluded. 

 
 
Among the monitored areas, the highest simulated risk was estimated for West Long Beach 
followed by Central Los Angeles, Huntington Park, North Long Beach, and Compton.   The 
lowest modeled risk was simulated at Anaheim.  As previously discussed, simulation 
performances at those high risk sites showed a tendency for overprediction relative to 
measurements.   
 
Cancer risk averaged over the 10 stations was simulated as 505 in a million, which is 
approximately 25% higher than the estimate from the measurements. This includes the 
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contribution of diesel particulates. An emission based conversion factor of 0.82 was applied to 
the EC2.5 measurements in order to estimate the diesel PM contributions (See Chapter 2).  
 
The nondiesel portion of the simulated cancer risk can be directly compared to risk calculated 
from the toxic compound measurements.  Figure 4-15 presents a comparison of the model 
simulated and measurement estimated nondiesel risk at each monitoring site, as well as the 10-
station average.  Simulated nondiesel risk is within 30% of measurements at all stations. The 
simulated 10-station average cancer risk agrees very well with the risk estimated from the 
measurements.   
 
 

 
Figure 4-15  

2012/2013 MATES IV Simulated vs. Measured NonDiesel Air Toxics Risk  
 

 
4.5 Evaluation 
 
The population-weighted average Basin air toxics risk (367 per million) simulated using CAMx 
RTRAC for the 2012-2013 MATES IV period was estimated to be 57% lower than that 
estimated (853 in a million) for the MATES III period. The areas of the Basin that are exposed to 
the most risk continue to be the Ports of Los Angeles and Long Beach with a secondary 
maximum occurring in an area around a railyard in Los Angeles.   
 
A majority of the risk reduction was due to a 66% reduction in diesel emissions from 2005 to 
2012. The emissions reductions of benzene (11%), 1,3-butadiene (50%), arsenic (43%) and other 
air toxics also contribute to the overall reduction in 2012/2013 simulated risk.  A general 
assessment of the observed meteorological conditions for the two simulated years suggests that 
the two monitoring periods had comparable potentials for pollutant dispersion.   
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4.6 Updates to Cancer Risk Estimation Methods 
 
The California Environmental Protection Agency Office of Environmental Health Hazard 
Assessment (OEHHA) has adopted revised methods for estimating cancer risks (CalEPA, 2015).  
The proposed new method includes utilizing higher estimates of cancer potency during early life 
exposures.  There are also differences in the assumptions on breathing rates and length of 
residential exposures.  When combined together, staff estimates that risks for the same inhalation 
exposure level will be about 2.5 times higher using the proposed updated methods.  This would 
be reflected in the average lifetime air toxics risk estimated from the  monitoring sites data going 
from 418 per million to an 1023 per million.  While the previous method is used to compare 
results with past studies, staff notes that using the updated method would give the same 
percentage change in risks for previous MATES study estimates.   
 
Under the revised risk assessment methodology, OEHHA has made refinements to be more 
health protective of children. Among other things, age sensitivity factors (ASFs) are now 
included in the risk calculations.  These factors increase the carcinogenic potency by a factor of 
10 for exposures occurring between 0 and 2 years of age, and increase the potency by a factor of 
3 for exposures between ages 2 and 16.   Refinements have also been made to the intake rates 
(e.g., breathing and ingestion rates) for the various exposures pathways (inhalation, soil, dermal, 
etc.) by age as well.  For example, instead of using a single estimate of lifetime breathing rate for 
a point estimate of risk, point estimates of breathing rate for various age groups are applied.  
These latter two changes increase the estimate of dose at a given exposure concentration.  An 
additional change is using 30 years as the time of residence at a given receptor rather than the 
current 70 years.  This latter change decreases the estimate of dose at a given concentration.  
Applying these changes in age specific potency factors, age specific breathing rates and time of 
residence gives the overall estimate of the change in risk from inhalation exposures of about a 
2.5 fold increase. 1  Unit Risk Factors were calculated based on the revised methodology and are 
show in Appendix I.   
 
Applying the calculated  Unit Risk Factors based on the update methodology to the modeled 
ambient levels gives a higher estimated risk across the SCAB as depicted in Figure 4-16.  As 
shown, the revised risk levels based on the revised methodology are similar to those originally 
calculated for the MATES III study using the then current risk assessment methodology.   

                                                 
1 In the October, 2014 Draft MATES IV Report, the increased in risk estimates was given as a 2.7 fold increase.  
This was based on using the 90th percentile of breathing rate distribution.  In anticipation of CARB guidance for risk 
management, we have used the 80th percentile of the breathing rate distribution for ages greater than 2 years.  This 
resulted in a 2.45 fold change in the estimate of risk. 
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Figure 4-16 

MATES IV Modeled Air Toxics Risks Estimates using OEHHA Updated Method 
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4.7   Comparison with Another Pollution Impacts Mapping Tool (CalEnviroScreen) 
 
Below is a comparison of the MATES IV estimated diesel PM emissions with that of another 
analysis that estimated emissions of this substance, the California Communities Environmental 
Health Screening Tool (CalEnviroScreen).   
 
The California Communities Environmental Health Screening Tool (CalEnviroScreen) has been 
developed by the Office of Environmental Health Hazard Assessment (OEHHA) and California 
Environmental Protection Agency (CalEPA).  It is a science-based guidance and screening tool 
aiming to assess the cumulative impacts of environmental pollution in California communities.  
It is primarily designed to identify disadvantaged communities and is used to assist planning and 
decision-making such as administering environmental justice grants, prioritizing cleanup 
activities and guiding environmental community programs.  Unlike MATES, which is a 
quantitative health risk assessment, CalEnviroScreen is a screening methodology that provides a 
relative ranking of impacted communities, and is not intended to be comparable to full risk 
assessments.  
In August 2014, CalEnviroScreen version 2.0 (CES 2.0) was released. CES 2.0 produces results 
at the census tract level with approximately  8,000 census tracts in California and approximately 
3,600 tracts within the jurisdiction of SCAQMD.  The CES 2.0 model consists of two component 
groups – pollution burden and population characteristics.  A set of statewide indicators (Table 4-
8), selected based on existing environmental, health, demographic and socioeconomic data, is 
used to characterize pollution burden and population characteristics.  Note that up to three 
pollution burden exposure indicators (diesel PM emissions, traffic density, and toxic releases) 
have potential to correspond to the emissions data that was used for MATES IV analysis. 

 
Table 4-8 

Indicators used to Represent Pollution Burden and Population Characteristics in 
CalEnviroScreen 2.0 

 
 
For each indicator, a value is assigned for each census tract.  Among the areas with an indicator 
value, the values are ranked from highest to lowest and a statewide percentile score is created for 
each indicator in each census tract.  The percentile score for all individual indicators is averaged 
in each component group and then divided by the maximum value observed in the State.  In the 
pollution burden component group, environmental effects indicators are weighted half as much 
as the exposure indicators. The component group scores are both scaled to a maximum of 10 
with a possible range of zero to 10. Finally, the overall CES score is calculated by multiplying 
the scaled component group score for pollution burden by the scaled component group score for 
population characteristics. The highest possible CES percentile score is 100 with an equal 
contribution from the two component groups. An area with a high score would be expected to 
have higher pollution burdens and vulnerabilities than other areas with low scores. More details 

Exposures Environmental Effects Sensitive Populations Socioeconomic Factors
 PM 2.5 concentrations  Cleanup sites  Children and elderly  Educational attainment 
 Ozone concentrations  Groundwater threats  Asthma emergency department  Linguistic isolation 
 Diesel PM emissions  Impaired water bodies  Low birth weight births  Poverty
 Pesticide use  Solid waste sites and facilities  Unemployment 
 Toxic releases from facilities  Hazardous waste 
 Traffic density 
 Drinking water quality 

Component Group 1: Pollution Burden Component Group 2: Population Characteristics
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about the indicator selection and scoring, model characteristics and methodology can be found in 
the CES 2.0 documentation. 
 
Figure 4-17 depicts the CES 2.0 score in SCAQMD highlighting the census tracts scoring in the 
highest percentiles across the state.  Most urbanized areas are in the top 30% score, indicating 
these tracts have relatively high pollution burdens and population sensitivities compared to other 
communities in the State.  In particular, a significant fraction of census tracts in the Los Angeles, 
Riverside and San Bernardino counties are in the top 10% of the relative statewide scoring.  
 

 
Figure 4-17 

CalEnviroScreen 2.0 Overall Scores. Data retrieved from OEHHA in September 2014. 
 

Within the pollution burden component, five out of the 12 indicators (PM2.5 concentrations, 
ozone concentrations, diesel PM emissions, toxic releases from facilities and traffic density) are 
utilized to fully or partially characterize air pollution exposure.  CES 2.0 estimates diesel PM 
emissions based on emission inventories and models similar to those used in MATES IV.  On-
road diesel PM emissions are calculated using California Air Resources Board (CARB)’s 
EMFAC 2013 for a 2010 summer day in July, and non-road diesel PM emissions are estimated 
from CARB’s emission inventory forecasting system (CEPAM).  County-wide estimates are 
distributed to 4 km grid cells and allocated to census tracts.  Figure 4-18 shows the statewide 
percentile score of diesel PM emissions.  Central Los Angeles and the Long Beach Port area 
score the highest (top 1%, shown as red color) in the State.  
 
The diesel PM emissions in the MATES IV period (July 2012 to June 2013) are shown in Figure 
4-19.  Despite different study time period and geographical units, the spatial distribution of diesel 
PM emissions in MATES IV is similar to the diesel PM emission pattern in CES 2.0.  Both 
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models yield the highest diesel PM emissions in Central Los Angeles and in the area near the 
Ports.   
 

 
Figure 4-18 

CalEnviroScreen 2.0 Diesel PM Scores. Data retrieved from OEHHA in September 2014. 
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Figure 4-19 

Weekday average emissions pattern for Total Diesel PM2.5. 
 

 
While CalEnviroScreen can assist CalEPA in prioritizing resources and helping promote greater 
compliance with environmental laws, it is important to note some of its limitations.  The tool’s 
output provides a relative ranking of communities based on a selected group of available 
datasets, through the use of a summary score.  Unlike MATES, the CalEnviroScreen score is not 
an expression of health risk, and does not provide quantitative information on increases in 
cumulative impacts for specific sites or projects.  Further, as a comparative screening tool, the 
results do not provide a basis for determining when differences between scores are significant in 
relation to public health or the environment.  Accordingly, CalEnviroScreen is not intended to be 
used as a health or ecological risk assessment for a specific area or site. 
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Chapter 5   Ultrafine Particles and Black Carbon Measurements 

5.1 Introduction 
One of the key findings of the MATES III Study was that diesel particulate matter (DPM) 
accounts for over 80% of the total carcinogenic risk due to exposure to air toxics in the South 
Coast Air Basin (SCAB) (MATES III; SCAQMD, 2008).  DPM is mostly comprised of impure 
carbon particles (soot) resulting from the incomplete combustion of diesel-type fuels and is often 
emitted along with ultrafine particles (UFP) and other combustion products.  Soot is often 
referred to as black carbon (BC) or elemental carbon (EC) depending on the measurement 
method used (see Chapter 2 for details).  In urban areas, EC and BC are often considered good 
surrogates for DPM.  Although EC and BC are currently unregulated, the implementation of 
national, state and local regulations and programs to mitigate fine PM (i.e. PM2.5) and diesel 
emissions often results in the  control of EC and BC.  

While substantial effort has been made to characterize the health risks associated with exposure 
to PM2.5 in general and DPM in particular, the health impact caused by exposure to UFPs is still 
not well-understood.  These very small particles have a diameter of 100 nm or less, consist of 
organic material, soot, trace metals, and are likely to be more toxic than larger PM fractions. 
Because of their small size, UFPs can penetrate deeply into the respiratory tract, into the 
bloodstream, and can be transported to other critical organs such as the heart and the brain. Thus, 
exposure to UFPs can potentially cause adverse health effects (both acute and chronic) in 
humans (HEI, 2010). 

In an attempt to better characterize their spatial and temporal variations in the SCAB, potential 
sources and mechanism of formation, and their potential impact on public health, continuous 
measurements of UFP and BC concentrations were taken at all 10 MATES IV fixed sites, using 
state-of-the-art methods and techniques that were not mature at the time of MATES III.   

BC measurements (i.e. 1- to 5-min. time resolution) were carried out using two different types of 
Aethalometers (AE22; Magee Scientific, Berkeley, CA; and AE33; Teledyne API, San Diego, 
CA). These are instruments that continuously measure the light transmission through particulate 
matter (PM) collected on a sampling filter.  Specifically, they utilize the light-absorbing 
properties of BC-containing particles at a wavelength of 880 nm in order to gain a light 
absorption coefficient, which is related to the particulate BC mass concentration.  Aethalometers 
are small, reliable, easy to operate, provide continuous real-time data, and are the most common 
instruments used to measure ambient BC.  The principle of operation of both types of 
Aethalometers used during MATES IV is described in detail in Appendix III.  

Ultrafine particle number concentration data was collected continuously (i.e. 1-min. time 
resolution) using water-based condensation particle counters (CPC Model 651; Teledyne API, 
San Diego, CA). This instrument provides the total number concentration of particles above 7 
nm in real-time.  UFPs are grown through condensation in a controlled super-saturation 
environment to larger sizes that can be detected and counted using a photodetector.  The 
particular model used during MATES IV was specifically designed for routine ambient air 
quality monitoring in network applications (See Appendix VII for details). 
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Continuous BC and UFP measurements were conducted at all 10 fixed MATES IV locations (i.e. 
West Long Beach, North Long Beach, Compton, Huntington Park, Pico Rivera, Central Los 
Angeles, Burbank, Inland Valley San Bernardino, Rubidoux, and Anaheim) for a period of at 
least 12 months from July 2012 until the end of June 2013, or beyond.  Only data collected from 
July 1, 2012, through June 30, 2013 have been included for the present report. The SCAQMD is 
committed to achieving the highest possible data quality level.  A comprehensive summary of 
the data review and validation procedures is provided in Chapter 2 and Appendix III. 

5.2 Measurement Results 
The spatial and temporal variations in BC and UFP concentrations discussed below provide 
invaluable information regarding daily and seasonal patterns and, more importantly, potential 
source contributions of these two air pollutants throughout the SCAB. 

5.2.1 Spatial Variations   
Figure 5-1 shows the study average BC concentration at each of the 10 fixed sites, along with the 
overall Basin average BC concentration [MATES IV (AVG)] and the Basin average EC 
concentration for  both MATES III and MATES IV [MATES III (EC) and MATES IV (EC), 
respectively]1. Typically, the highest BC levels were observed at the more urban sites located 
near major roadways (i.e. Burbank, Central Los Angeles, Pico Rivera and Huntington Park) and 
at inland/receptor sites such as Inland Valley San Bernardino and Rubidoux. While BC was not 
measured during MATES III, the average EC levels decreased substantially (about 35% 
reduction) from MATES III to MATES IV (See Chapter 2). 

                                                 
1 BC and EC both refer to impure carbon particles resulting from combustion processes. While these terms are often 
used interchangeably, they are two methodologically-defined species that are measured using optical and thermal-
optical methods, respectively. A comprehensive comparison between BC and EC measurements is available in 
Appendix VI. 
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Figure 5-1 – Spatial Distribution of Average Black Carbon (BC) Concentrations during 
MATES IV and Comparison with MATES IV and MATES III Elemental Carbon (EC) 

Averages. 
Sampling sites located near heavily-trafficked freeways are usually characterized by increased 
levels of UFPs compared to more rural sites.  For this reason the West Long Beach site (located 
in a highly industrial area near the San Pedro Bay Port complex) exhibited the highest study 
average UFP concentration during MATES IV (Figure 5-2).  

In particular, BC and UFP levels in West Long Beach are probably affected by emissions from 
the Terminal Island Freeway 103 located upwind of the sampling station, where vehicular traffic 
from goods movement associated with the San Pedro Bay Ports is particularly pronounced. 
Similarly, emissions from railroads and goods movement are likely to contribute to the elevated 
study average UFP concentration observed at the Huntington Park site (Figure 5-2).  
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Figure 5-2 – Spatial Distribution of Average Ultrafine Particle (UFP) Concentrations 

during MATES IV. 

5.2.2 Temporal Variations 
Both BC and UFP exhibited considerable daily, monthly, and seasonal variations.  Studying 
these variations can yield insights into potential contributions from local and regional sources. 
Hourly average measurements (discussed in Appendix VI and VII) can also provide estimates of 
the frequencies and magnitudes of high concentrations to which the SCAB population might 
have been exposed.  

5.2.2.1 Monthly Trends 
Occurrences of high daily mean BC and UFP concentrations were observed mostly during the 
colder months (November to February), as shown in Figures 5-3 to 5-5.  Conversely, 
concentrations during the spring and summer months (April to August) were distinctly lower.  

As mentioned earlier, vehicular diesel exhaust often contributes to increasing the ambient 
concentration of BC at most sites.  Other potential sources may include industrial emissions 
(particularly diesel-powered), meat charbroiling, biomass burning, and heavy fuel oil combustion 
(ship emissions).  Emissions from these sources often show some seasonality and may impact the 
spatial distribution of BC within the Basin (Magliano, 1999; Reinhart, 2006).  For instance, the 
higher BC concentrations observed during the winter season can be partly attributed to enhanced 
BC emissions from increased usage of wood burning for space heating (Jordan, 2006; Fine, 
2004).  Variations in meteorological conditions are another important contributing factor.  The 
boundary layer in the winter is much shallower than in the summer; this causes a lowering of the 
“mixing height,” less atmospheric transport and dilution, and thus a consequent increase in 
atmospheric BC concentrations.  
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Figure 5-3- Monthly Average Black Carbon (BC) Concentration Trends in the South Coast 

Air Basin During MATES IV. The Red Line Represents the Study Average BC 
Concentration During MATES IV. 

 

These seasonal trends are further highlighted in Figure 5-4, where BC concentrations for each 
site were averaged over a period of three months (i.e. summer: June, July and August; fall: 
September, October and November; winter: December, January and February; and spring: 
March, April and May). 
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Figure 5-4 - Seasonal Variations of Black Carbon (BC) Concentrations at Each MATES IV 

Site. 

Figure 5-5 displays the seasonal variation in UFP concentration for all 10 fixed monitoring sites.  
In most instances, the winter months were characterized by increased UFP levels.  This is 
because, in the winter, decreased ambient temperatures and lower mixing heights led to less 
atmospheric particle dilution and favor the formation of a larger number of small UFP particles 
(Kittleson 1998, Wang et al. 2013). 
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Figure 5-5 - Seasonal Variations of Ultrafine Particle (UFP) Concentrations at Each 

MATES IV Site. 
5.2.2.2 Diurnal Trends 
Typically, BC and UFP exhibit distinct diurnal profiles.  BC is associated with primary 
combustion activities and is widely considered as one of the best indicators of mobile source 
emissions (diesel vehicles in particular) in urban environments.  BC and UFP concentrations in 
urban environments have been shown to closely follow the temporal variation in traffic density, 
with the highest levels observed on weekdays during rush hours (Hussein et al., 2004; Morawska 
et al., 2008; AQMD, 2012).  UFPs can also be formed by photochemical reactions in the 
atmosphere, particularly in photochemically-active, sunnier seasons.  This is often reflected in a 
mid-day peak associated with secondary particles. 

The 10-site average diurnal variation of BC (indicative of the typical diurnal BC trend in the 
South Coast Air Basin) is shown in Figure 5-6.  Typically, the BC mass concentration peaked in 
the morning between 0600 and 0900 PST because of rush-hour traffic and decreased throughout 
the day due to decreased traffic volume, increased wind speeds and subsequent dispersion of 
ambient pollutants.   Early in the evening, evening rush hour, lower wind speeds and a shallow 
inversion layer led to a slight increase in BC concentration and stable conditions until the early 
morning. 
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Figure 5-6 - Diurnal Variation in Black Carbon (BC) Concentration  in the South Coast 

Air Basin During MATES IV 
The effect of the meteorology on the diurnal trend of BC is more evident when comparing 
diurnal patterns in different seasons (Figure 5-7).  As expected, diurnal variations are more 
pronounced in the winter and fall because of more stable atmospheric conditions, as explained in 
previous sections. 
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Figure 5-7 - Diurnal Variation in Black Carbon (BC) Concentration in the South Coast Air 
Basin During MATES IV 

Unlike what was observed for BC, the study average diurnal trend for UFP is characterized by 
three distinct peaks, one early in the morning coinciding with rush hour traffic, followed by a 
wider mid-day peak which is probably related to photochemical particle formation, and a less 
pronounced peak in the late afternoon, mostly caused by evening rush hour and a lower mixing 
height (Figure 5-8). 
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Figure 5-8 - Diurnal Variation in Ultrafine Particle (UFP) Concentration in the South 

Coast Air Basin During MATES IV 
The effect of meteorology on UFP concentration is more evident when comparing average 
diurnal patterns for different seasons (Figure 5-9).  Several factors contribute to the seasonal 
variability of UFPs.  Winters, characterized by stable atmospheric conditions and lower mixing 
heights, result in elevated UFP levels during morning rush hours and at night (Singh et al. 2006, 
Wang et al. 2012).  Moreover, lower temperatures favor the nucleation/condensation of volatile 
components of combustion exhaust and, in turn, led to an increase in UFPs.  Summer months are 
typically characterized by a distinct mid-day peak due to increased photochemical activity, 
which favors particle formation.  
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Figure 5-9 - Diurnal Variation of Ultrafine Particle (UFP) Concentration in the South 
Coast Air Basin During MATES IV. 

5.3 Summary for Fixed Sites 
Long-term BC and UFP measurements were carried out over a period of one year from July 2012 
to June 2013 in a network of 10 sampling sites located in the SCAB.  This data was used to 
characterize the spatial and temporal variations in BC and UFP concentrations and their 
association with meteorology and local sources.  

The morning peak in BC and UFP concentrations observed at most MATES IV sites was 
probably associated with increased traffic density during rush hours.  This effect is particularly 
pronounced during the colder months, when higher traffic density is coupled with a shallower 
mixing height.  UFPs also exhibit a mid-day peak during the warmer season which is likely to be 
associated with generation of secondary particles through photochemical processes in the 
atmosphere. 

Seasonal variations in BC and UFP concentrations are mostly related to changes in meteorology.  
For example, in the wintertime biomass burning smoke may contribute to the observed elevated 
BC concentrations, and lower temperatures can promote condensation of volatile species and 
subsequent formation of UFPs.  

Various existing regulations and emission reduction strategies are designed to control the 
atmospheric concentration of BC, either directly by reducing diesel emissions, or indirectly by 
reducing total PM emissions.  Some examples include:  (a) promoting regular vehicle emissions 
testing and retrofitting older diesel powered vehicles and equipment; (b) controlling ship 
emissions by regulating idling at terminals and mandating fuel standards for ships seeking to 
dock at port; (c) requiring the use of cleaner fuels; (d) controlling and limiting biomass burning; 
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(e) requiring permits for operation of industrial, power-generating and oil refining facilities; and 
(f) promoting filtering and aftertreatment technologies.  In most cases, measures to mitigate BC 
will probably also reduce UFP emissions.   

5.4 Local-Scale Studies 

Programs such as MATES are designed to monitor and characterize toxic emissions over the 
entire Basin.  However, ambient monitoring is necessarily conducted at a limited number of 
locations, and modeling is limited to a spatial resolution of 2km.  For this reason, communities 
located very near industrial sources or large mobile source facilities (such as marine ports, 
railyards and commercial airports) can be affected by higher air contaminant levels than cannot 
be captured in the typical MATES analysis.  Near-road monitoring studies and dispersion 
modeling results for point sources indicate that exposure can vary greatly over distances much 
shorter than 2 km. The local-scale monitoring program of MATES IV aims to characterize the 
impacts of large sources on nearby communities by utilizing portable platforms designed to 
sample for a period of several weeks at selected locations with an emphasis on diesel particulate 
matter (DPM) and ultrafine particle (UFP) emissions.  The studies are designed to assess 
gradients in ambient pollutant levels within communities as well as provide a comparison to the 
fixed MATES monitoring sites.  The communities chosen for sampling were selected based on 
proximity to potential sources as well as environmental justice concerns.  

To complete these short-term studies, the SCAQMD employed two mobile monitoring platforms 
(MMP) and/or up to six environmental enclosures (EE) that were specifically designed for fast-
response deployment in communities of the Basin.  The MMPs integrate multiple monitoring 
technologies on a mobile platform and are capable of characterizing the atmospheric 
concentrations of a wide array of particle and gaseous pollutants in real time, including UFPs and 
BC (measured using a water-based particle counter and a portable Aethalometer, respectively). 
Similarly, each EE consists of a water-based condensation particle counter (for continuous UFP 
measurements) and a micro-Aethalometer (for measuring BC in real-time), powered by a 
portable battery and enclosed inside a rigid synthetic case.  

5.4.1 Los Angeles International Airport (LAX) 

SCAQMD conducted a series of air quality measurements at the Los Angeles International 
Airport (LAX) to characterize the atmospheric levels of UFPs and BC downwind of the main 
runways.  Specifically, these local-scale studies were conducted to:  (a) delineate local air toxic 
concentration gradients that might be driven by proximity to the airport; (b) establish if airport-
related emissions are distinguishable from those of other potential sources such as nearby traffic 
from the I-405.  These objectives are consistent with the community-scale air monitoring grant 
program goals of the EPA, which partially funded this deployment.  

5.4.1.1 Gradient Study 

On 09/11/2012 between 08:00 and 17:00 (PST), UFP and BC measurements were taken at eight 
different sites east (downwind) of and at different distances from runway 25R (typically used for 
aircraft take-off) and runway 25L (usually used for landing), as shown in Figure 5-10.  Since 
most sites were located in highly restricted areas where access was only possible under LAX 
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personnel supervision, only a limited number of measurements were collected for this part of 
MATES IV.  However, the highly resolved one-minute UFP and BC data provided useful 
information on the local gradients, short-term variations, and potential impacts on local 
communities.  It should be noted that sites 4 and 8 were located 100 and 250 m downwind of the 
I-405 to evaluate the potential relative contributions of airport and freeway emissions.  Lastly, 
BC measurements were also conducted at a "Community" site, in a highly populated residential 
area further away from LAX and the I-405.  However, all data collected at this last location were 
invalidated because of unexpected construction activities occurring near this site.   

 

 

Figure 5-10 - SCAQMD monitoring sites used for the Los Angeles International Airport 
(LAX) gradient study. 

 

The study average UFP concentrations at sites 1 through 8 were substantially more elevated than 
the corresponding MATES IV Basin average measured at the 10 fixed sites (Figure 5-10).  As 
expected, the average UFP level peaked at site 1 immediately downwind of runway 25R (where 
aircraft take-off) and decreased exponentially away from the runway.  Interestingly, the average 
UFP concentrations downwind of runway 25 L (used for landing) followed the opposite trend 
and increased with increasing distance from the runway (Figure 5-11).  This suggests that aircraft 
landing may also impact the atmospheric levels of UFPs in the area (and possibly communities) 
east of LAX.  Given the short duration of these measurements, it is difficult to assess the full 
extent of this impact.  
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It should be noted that motor-vehicle emissions from the I-405 Freeway may have contributed to 
increasing the ambient UFP concentrations at site 8.  The relative contribution of freeway 
emissions to the measured UFP levels is difficult to assess with this limited dataset. More 
information regarding the potential impacts of airport-related emissions on ambient air quality of 
communities adjacent to the airport is available in the Los Angeles International Airport (LAX) 
Air Quality and Source Apportionment Study (AQSAS).     

 

 

Figure 5-11 - Average UFP and BC levels measured at the eight temporary sites downwind 
of runway 25R (where aircraft take-off) and runway 25L (typically used for landing).  

Similarly, the average concentration of BC downwind of runway 25R peaked at site 1 because of 
aircraft take-off and decreased steeply moving away from the airport (Figure 5-11).  However, 
while the average BC level at site 1 (8188 ng/m3) was well above what is typically found in 
urban areas, the ambient concentrations at the remaining downwind sites were close or below the 
MATES IV BC study average (1313 ng/m3).  No evidence of a significant contribution of BC 
emissions from aircraft landing was found from the data collected downwind of runway 25L.  

Site 8 showed slightly higher BC concentrations than those measured closer to the airport, 
probably because of contributions from the I-405.  However, since the traffic volume on this  
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freeway is dominated by light-duty gasoline vehicles, these contributions are probably not very 
significant, as confirmed by previous studies conducted in Los Angeles.  

5.4.2 San Bernardino Railyard  

The San Bernardino Railyard (located in the city of San Bernardino) was selected to further 
characterize ambient air pollutant levels in the communities surrounding this facility. Railyards 
are a complex mix of many source types including trains, stationary equipment, terminal 
operations and on-road vehicles, particularly heavy-duty diesel trucks.  A unique set of rapidly 
deployable mobile air toxics monitoring platforms using the latest technologies for continuous 
measurements, including both MMPs and EEs, were utilized.  A combination of continuous air 
monitoring and meteorological data is extremely valuable in determining source locations, 
emission profiles, and exposure variability. 

The MMPs were equipped with a condensation particle counter (CPC, model 3785; TSI, Inc.) 
which measures the number concentration of particles larger than 5 nm in size and up to 
10,000,000 particles per cubic centimeter (#/cm3).  A portable Aethalometer (AE22; Magee, 
Inc.) for real-time measurements of BC was also installed in MMP as an indicator of DPM.  EEs 
were equipped with a condensation particle counter (CPC, model 3781; TSI, Inc.), which 
monitors number concentrations of particles down to 6 nm in size and up to concentrations of 
500,000 (#/cm3), while BC was measured using micro-Aethalometers (AethLabs).  The MMPs 
and EEs were placed around the San Bernardino Railyard facility as shown in Figure 5-12, to 
assess potential gradients in exposure as a function of distance from the railyard activities. 
Measurements were taken between 09/06/2013 to 09/19/2013. 
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Figure 5-12 - SCAQMD Monitoring Sites for MATES IV San Bernardino Railyard 
Microscale Study. 

Comparing the levels measured at these local-scale sampling sites to those collected from other 
fixed MATES IV locations can yield insights as to the magnitude of local impacts.  Both BC and 
UFP concentrations were elevated compared to the MATES IV Basin averages, the annual levels 
measured at the fixed Inland Valley San Bernardino site, as well as the levels measured at this 
fixed site during the same period when the local-scale measurements were conducted. 
Particularly, the study average BC concentrations at sites 1 through 7 were substantially elevated 
relative to the corresponding MATES IV Basin average measured at the 10 fixed sites (Figure 5-
13).  Elevated BC concentrations are expected in vicinity of a railyard facility due to high traffic 
activity of heavy-duty vehicles.  It should be noted that sites 1, 2 and 3 that are located close to 
the intersection between Highway 66 and the I-215 Freeway may experience relatively higher 
heavy-duty diesel traffic.  The BC levels were also significantly higher than the annual average 
BC concentration at the Inland Valley San Bernardino site (1703 ng/m3), as well as those 
recorded at the Inland Valley San Bernardino site during the same period as the local-scale study 
(1564 ng/m3 between 09/06/2013 and 09/19/2013). 

Compared to BC, UFP concentrations are only slightly higher than the MATES IV Basin 
average concentration (Figure 5-13).  Relatively higher UFP concentrations at sites 1, 2 and 3 
close to Highway 66 and the I-215 Freeway suggest that the motor-vehicle emissions may have 
contributed to higher ambient UFP concentrations. 
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Figure 5-13 - Average UFP and BC levels measured at the seven temporary sites 
surrounding San Bernardino Railyard.  
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5.4.3 Mira Loma/CA-60 Freeway  

This location was selected to assess the impact of motor-vehicle emissions from the CA-60 
Freeway and Etiwanda Ave on a local community.  As for the LAX and San Bernardino Railyard 
studies, each EE contained a micro-Aethalometers (AethLabs) and a portable CPC (Model 
3781), and each MMP included a Magee portable Aethalometer and a CPC model 3785. 
Sampling was conducted at six different sites on seven different dates from mid January to early 
March, 2013.  Each sampling period started before pre-morning rush-hour traffic and concluded 
in mid afternoon.  Sites were selected to capture the potential gradients of BC and UFP 
concentrations in this residential neighborhood.  Sites 1, 3 and 4 were located in the residential 
area, downwind and away from major roads.  Site 2 was located at the intersection of two 
roadways, while sites 5 and 6 were closest to the 60 Freeway (Figure 5-14).  

 

Figure 5-14 - SCAQMD monitoring sites used for the Mira Loma study. 
 

The study average BC and UFP concentrations at all sites was close to or exceeded the 
corresponding MATES IV Basin average (Figure 5-15), probably due to the intense traffic 
activity in this industrial area, and the relatively high contributions from heavy- duty diesel 
trucks.  As expected, the average BC and UFP concentrations peaked at sites closer to the 60 
Freeway and to major roads (e.g. sites 2, 5 and 6) and decreased substantially away from the 
freeway (as observed at sites 1, 3 and 4).   
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Figure 5-15 - Average UFP and BC levels measured at the six temporary sites in Mira 
Loma.  
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Chapter 6.   Findings and Discussion 

The MATES IV Study incorporates several updates and improved methodologies compared to 
previous air toxics studies in the Basin to measure and model ambient levels of air toxics and 
their associated risks.  Key elements and findings are listed below. 

6.1. Ambient Monitoring 

• Air toxics samples were taken at 10 fixed sites, once every six days, from July, 2012 
through July, 2013.  

6.2. Air Toxics Modeling 

• Updated emissions inventories based on the 2012 year were used, as well as 
meteorology for 2012. 

• An air quality modeling platform, CAMx, was used to estimate levels of air toxics 
throughout the Basin using the 2012 emissions inventory.  The estimates were allocated 
to a 2 km x 2 km regional grid scale. 

6.3. Key Findings 

• During the study period, the average Basin cancer risk from air toxics based on the 
annual average levels calculated from the 10 monitoring sites data was approximately 
418 per million.  This is about 65% lower than the estimated risk from the 2004-2006 
time period. 

• Diesel exhaust was the key driver for air toxics risk, accounting for 68% of the total 
estimated air toxics risk estimated from monitoring. 

• None of the annual averages of pollutants measured were above the chronic reference 
exposure levels (RELs) for noncancer health effects developed by OEHHA.   

• Ambient levels of most substances measured were lower compared to that of the 
MATES III Study, which was conducted in 2004-2006, reflecting the success of various 
control strategies to reduce exposure to air toxics. 

• Diesel PM showed the most dramatic reductions, with the levels found about 70% lower 
compared to MATES III. 

• Benzene and 1,3-butadiene average levels, pollutants mainly from vehicles, were down 
35% and 11%, respectively. 

• Stationary source-related pollutants, perchloroethylene (an industrial solvent) also 
showed declines of 53%. 

• Hexavalent chromium, which is from mobile as well as stationary sources, was lower 
by 70%. 

• Regional modeling analysis shows the highest risks from air toxics surrounding the port 
areas, with the highest grid cell risk about 1,000 per million, followed by Central Los 
Angeles, where there is a major transportation corridor, with grid cell modeled risks 
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ranging from about 700 to 750 per million.  

• Model estimated air toxics risk showed an overall Basin-wide reduction, with the 
greatest reductions occurring near the ports. 

• The Basin-wide estimated population-weighted risk was 57% lower in MATES IV 
compared to MATES III. 

• The spatial distribution of diesel PM2.5 emission in MATES IV is similar to the diesel 
PM emission pattern derived in CalEnviroScreen 2.0, both showing the highest diesel 
PM emission in Central Los Angeles and area around the Ports. 

• Risk estimates in this study do not include mortality from particulate exposure.  This 
was done in the recent update to the AQMP. 

• Ultrafine particle measurements at the ten fixed sites revealed that regional ultrafine 
levels are higher in western areas of the Basin with greater population and traffic 
density. 

• Consistent with previous studies, short-term, local-scale measurements near a rail yard, 
an airport, and a busy freeway intersection showed higher diesel PM and ultrafine 
concentrations than the nearest fixed site monitor. 

•  

6.4. Discussion and Policy Implications 

• Although there are uncertainties in the ambient estimates, diesel particulate continues to 
be the dominant toxic air pollutant based on cancer risk.  The study findings therefore 
clearly indicate a continued focus in reducing diesel emissions. 

• Additionally, application of the updated risk estimation methods recently adopted by 
OEHHA result in about a 2.5-fold increase in inhalation risks from air toxics.  Using the 
updated methods yields estimated lifetime risks near the ports of over 2,500 per million 
from air toxics. 

• Goods movement is a significant source of diesel emissions.  With the projected future 
growth in goods movement, diesel source activity may increase.  The interplay between  
(a) the increase in goods movement and (b) projected emission reduction strategies will 
be crucial in further decreasing diesel exposures in the future. 

• There are several uncertainties in estimating air toxics risks.  These include 
uncertainties in the cancer potencies of the substances, in the estimates of population 
exposure, and uncertainty in estimating the level of diesel particulate. 

• Since the time frame of the MATES III Study, there have been numerous regulations 
and initiatives to reduce diesel exhaust emissions by local, state and national authorities.  
These efforts along with those of the ports and private sector organizations have been 
successful in reducing actual risks from air toxics exposure. 

• Although the estimated Basin-wide risks declined from the MATES III period, areas 
near the ports and near transportation corridors continue to show the highest air toxics 
risk.  
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• Many current and future measures designed to meet Air Quality Management Plan 
goals for PM2.5 and ozone will have the additional benefits of reducing air toxic 
emissions as well as greenhouse gas emissions.   The opportunities to achieve co-
benefits towards multiple objectives should be maximized in future air quality policies 
and strategies 
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Overview: Diesel Exhaust & Health

Background

Diesel engines emit a complex mixture of air pollutants, including both gaseous and solid 
material.The solid material in diesel exhaust is known as diesel particulate matter (DPM). 
More than 90% of DPM is less than 1 µm in diameter (about 1/70  the diameter of a human 
hair), and thus is a subset of particulate matter less than 2.5 microns in diameter (PM2.5). 
Most PM2.5 derives from combustion, such as use of gasoline and diesel fuels by motor 
vehicles, burning of natural gas to generate electricity, and wood burning. PM2.5 is the size 
of ambient particulate matter air pollution most associated with adverse health effects of 
the air pollutants that have ambient air quality standards. These health effects include 
cardiovascular and respiratory hospitalizations, and premature death. As a California 
statewide average, DPM comprises about 8% of PM2.5 in outdoor air, although DPM levels 
vary regionally due to the non-uniform distribution of sources throughout the state.

DPM is typically composed of carbon particles (“soot”, also called black carbon, or BC) and 
numerous organic compounds, including over 40 known cancer-causing organic 
substances. Examples of these chemicals include polycyclic aromatic hydrocarbons, 
benzene, formaldehyde, acetaldehyde, acrolein, and 1,3-butadiene. Diesel exhaust also 
contains gaseous pollutants, including volatile organic compounds and oxides of nitrogen 
(NO ). NO  emissions from diesel engines are important because they can undergo 
chemical reactions in the atmosphere leading to formation of PM2.5 and ozone.

th

x x





Most major sources of diesel emissions, such as ships, trains, and trucks operate in and 
around ports, rail yards, and heavily traveled roadways. These areas are often located near 
highly populated areas. Because of this, elevated DPM levels are mainly an urban problem, 
with large numbers of people exposed to higher DPM concentrations, resulting in greater 
health consequences compared to rural areas. A large fraction of personal exposure to DPM 
occurs during travel on roadways. Although Californians spend a relatively small 
proportion of their time in enclosed vehicles (about 7% for adults and teenagers, and 4% 
for children under 12), 30 to 55% of total daily DPM exposure typically occurs during the 
time people spend in motor vehicles.

Diesel Particulate Matter and Health

The majority of DPM is small enough to be inhaled into the lungs. Most inhaled particles 
are subsequently exhaled, but some deposit on the lung surface. Although particles the 
size of DPM can deposit throughout the lung, the largest fraction deposits in the deepest 
regions of the lungs where the lung is most susceptible to injury.

In 1998, CARB identified DPM as a toxic air contaminant based on published evidence of a 
relationship between diesel exhaust exposure and lung cancer and other adverse health 
effects. In 2012, additional studies on the cancer-causing potential of diesel exhaust 
published since CARB’s determination led the International Agency for Research on Cancer 
(IARC, a division of the World Health Organization) to list diesel engine exhaust as 
“carcinogenic to humans”. This determination is based primarily on evidence from 
occupational studies that show a link between exposure to DPM and lung cancer induction, 
as well as death from lung cancer. Download the IARC report (external site).

Because it is part of PM2.5, DPM also contributes to the same non-cancer health effects as 
PM2.5 exposure. These effects include premature death, hospitalizations and emergency 
department visits for exacerbated chronic heart and lung disease, including asthma, 
increased respiratory symptoms, and decreased lung function in children. Several studies 
suggest that exposure to DPM may also facilitate development of new allergies. Those 
most vulnerable to non-cancer health effects are children whose lungs are still developing 
and the elderly who often have chronic health problems.



Estimated Health Effects of DPM in California

DPM has a significant impact on California’s population. It is estimated that about 70% of 
total known cancer risk related to air toxics in California is attributable to DPM. Based on 
2012 estimates of statewide exposure, DPM is estimated to increase statewide cancer risk 
by 520 cancers per million residents exposed over a lifetime. Non-cancer health effects 
associated with exposure to DPM (based on 2014 - 2016 air quality data) are shown in the 
table below.

Health Effect
Estimated Annual Number of 
Cases*

Cardiopulmonary Death 730 (570 – 890)

Hospitalizations (Cardiovascular and 
Respiratory)

160 (20 – 290)

Emergency Room Visits for Asthma 370 (240 – 510)

*Values in parenthesis indicate 95% confidence interval.

More Information

Trends in Outdoor Levels of DPM

The figure below shows the trend in ambient DPM. CARB regulations** of diesel engines 
and fuels have had a dramatic effect on DPM concentrations. Since 1990, DPM levels have 
decreased by 68%. The figure also shows which regulations have had the greatest impact 
on DPM.

DPM levels are expected to continue declining as additional controls are adopted, and the 
number of new technology diesel vehicles increases.



**Abbreviations of CARB regulations used in table: HDV Engine STD = Heavy-duty diesel 
truck engine standard; HDV - Off road = Heavy-duty off-road diesel engines; Port rule = Port 
(drayage) trucks; PSIP = Periodic self-inspection program; Transit bus = Urban transit 
buses; ULSD = Clean diesel fuel

The figure below shows that despite the increased number of vehicle miles traveled by 
diesel vehicles (VMT, red line), and despite increases in statewide population (green line) 
and gross state product (GSP, a measure of growth in the state’s economy, light blue line), 
CARB’s regulatory programs still led to a decline in statewide cancer risk (dark blue line).



Additional Information

• CARB’s diesel programs
• CARB’s diesel mobile vehicles and equipment activities
• CARB’s freight transport, ports and rail programs
• California's diesel fuel program
• Other diesel-related programs
• Selected references on diesel-related health effects

Environmental Effects of Diesel Exhaust

In addition to its health effects, diesel exhaust significantly contributes to haze that 
reduces visibility by obscuring outdoor views and decreasing the distance over which one 
can distinguish features across the landscape. Researchers have reported that in the San 
Joaquin Valley and in southern California, diesel engines contribute to a reduction in 
visibility. This decrease in visibility is caused by scattering and absorption of sunlight by 
particles and gases present in diesel emissions.



DPM also plays an important role in climate change. A large proportion of DPM is 
composed of BC. Recent studies cited in the Intergovernmental Panel on Climate Change 
report estimate that emissions of BC are the second largest contributor to global warming, 
after carbon dioxide emissions. Warming occurs when BC particles absorb sunlight, 
convert it into infrared (heat) radiation, and emit that radiation to the surrounding air. A 
recent California-specific study showed that the darkening of snow and ice by BC 
deposition is a major factor in the rapid disappearance of the Sierra Nevada snow packs. 
Melting of the snow pack of the Sierra Nevada earlier in the spring is one of the 
contributing factors to the serious decline in California’s water supply. As additional DPM 
controls are adopted, and the number of new technology diesel vehicles increases, BC 
emissions will continue to decline.

Conclusions

Although progress has been made over the past decade in reducing exposure to diesel 
exhaust, diesel exhaust still poses substantial risks to public health and the environment. 
Efforts to reduce DPM exposure through use of cleaner-burning diesel fuel, retrofitting 
engines with particle-trapping filters, introduction of new, advanced technologies that 
reduce particle emissions, and use of alternative fuels are approaches that are being 
explored and implemented. CARB anticipates that newly adopted diesel exhaust control 
measures will reduce population exposure even further, and that as the sustainable freight 
program expands, population exposure to diesel exhaust pollution will decrease even 
further. It is estimated that emissions of DPM in 2035 will be less than half those in 2010, 
further reducing statewide cancer risk and non-cancer health effects.
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Cost-effective steps to reducing
diesel pollution
Environmental Defense’s Cleaner Diesel
Handbook is designed to empower the
private sector, public officials and ordi-
nary citizens with the means to reduce
harmful pollution from diesel engines.
This handbook focuses on methods
of reducing pollution created by diesel
engines, especially those used in con-
struction and other nonroad sectors.
The nonroad sector includes vehicles
not typically found on roads, such as
agricultural equipment, locomotives,
ferries, snowmobiles and airplanes.
Construction equipment is part of the
nonroad sector. Collectively, nonroad
engines discharge more dangerous fine
sooty particles than any other source in
the transportation sector. The solutions
described here can reduce these harmful
emissions by up to 90% and are a cost-
effective response to the challenge of
improving local air quality.

The health imperative: half of
Americans live with unhealthy air
Diesel engines emit nearly 40 toxic sub-
stances, smog-forming oxides of nitro-
gen and fine particulate matter, and they
contribute to a laundry list of adverse
health effects including: asthma, cardio-
vascular and respiratory problems, strokes,
heart attacks, lung cancer and premature
death. Diesel exhaust is estimated to
contribute to more than 75% of the
added cancer risk from air toxics in the
United States. Of special concern are
two main pollutants: fine particulate
matter, which lodges deep in the lungs,
and oxides of nitrogen (NOx), which are
precursors to smog. Both can be reduced
substantially with the tools described in
this handbook.

Executive summary

Recent data from the U.S. Environ-
mental Protection Agency (EPA)
shows that about half of all Americans
live in places that fail to meet basic
health standards for ozone (smog), fine
particulates (soot) or both. On April 15,
2004, EPA found 474 counties—home
to 159 million Americans—out of
full compliance with the health-based
eight-hour ozone standard. NOx is a
significant precursor in the formation
of ground-level ozone and nonroad
engines, as a vehicle class, emit almost
one-fifth (more than 4 million tons) of
the total national NOx emissions from
all sources.

As of April 2005, EPA classified
208 counties spanning 20 states as being
out of full compliance with the health-
based fine particulate (PM2.5) standard.
More than 57 million Americans live
in counties that are not meeting the
health-based particulate pollution stan-
dard. For the states and local commu-
nities that are struggling to trim every
possible ton of pollution to meet fed-
eral health-based air quality standards
and protect the health of their com-
munity, reducing pollution from existing
diesel vehicles and equipment now is
vitally important.

Cleaner air: bridging the
25-year gap
On May 10, 2004, EPA announced
new air pollution regulations that will
significantly lower pollution from new
nonroad diesel engines used in con-
struction, agriculture, manufacturing
and services. As old diesel equipment
is replaced over the coming years, this
rule will deliver important public health
benefits to communities across America.
But the full pollution reductions and
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public health benefits of this rule will
not be realized for more than 20 years
due to the lag in time before the emis-
sions standards come into effect and
because of the long life spans of heavy-
duty diesel engines. Many nonroad
engines, like those used on construction
or marine vehicles, may have life spans
of several decades. A child born today
may still be breathing soot from a back-
hoe in her neighborhood when she
graduates from college—unless that
backhoe is replaced with a clean one or
retrofit with emissions controls.

Figure 1 shows national particulate
pollution under the phase-in of the
federal emissions standards for diesel
trucks, buses and nonroad machinery.

While the health benefits from full
implementation of EPA national diesel
emissions standards are extremely im-
portant, the incremental phase-in of
these benefits indicates that thousands
of premature deaths each year could be
prevented by speeding the cleanup of
diesel engines. The shaded area under
the curve represents the pollution a
retrofit program could prevent.

Cost-effective diesel pollution
reduction
This handbook demonstrates that
cleaning up diesel engines is a cost-
effective way to reduce the adverse
health effects of diesel pollution and
outlines some simple steps, like
enforcing idling laws and using clean
fuels—like ultra-low sulfur diesel
(ULSD)—with best available retrofit
technologies that can cut diesel
emissions by up to 90%.
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FIGURE 1
Particulate pollution under phase-in of federal standards for diesel trucks,
buses, and machinery

National PM2.5 emissions under phase-in of federal standards for onroad diesel trucks and
buses, and nonroad diesel equipment. (Estimated from EPA, 2000 and EPA, 2004a)

The three “Rs” of emissions
reduction
Repower. Replace the engine, or
entire vehicle, with newer, cleaner
technologies that meet or exceed
EPA’s newest standards and/or
uses alternative fuels.
Refuel. Alternative fuels, ultra-low
sulfur diesel fuel and other clean
fuels or additives are important
first steps.
Retrofit. Reduce diesel exhaust
with best available pollution control
technology.
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The handbook describes the “3Rs” of
engine operations, as well as the use of
best practices in equipment manage-
ment. It gives particular attention to the
subjects of cleaner fuels and retrofit
technologies. The main goal is to reduce
emissions of both fine particulate matter
and NOx. Appendices to the handbook
will include some information on the
manufacturers of retrofit technology and
distributors of cleaner fuels. Together,
this information is meant to serve as a
starting point for anyone seeking to cut
harmful diesel pollution.

Right now, there are a variety of
cleaner fuels and demonstrated retrofit
technologies available to reduce
emissions of particulate matter (PM),
oxides of nitrogen (NOx), hydrocarbons
(HC), carbon monoxide (CO), smoke
and odor from existing diesel engines. It
is important to remember that not all
technologies and fuels target the same
pollutants, and that appropriate tech-

nologies or fuels may vary in different
contexts. Generally, a combination of
multiple technologies and emissions
control strategies is necessary for
maximum emissions reduction.

In addition to describing the tools
available for diesel pollution reduction,
this handbook examines a variety of
methods for implementing successful
retrofit programs. The handbook pro-
vides examples of successful programs
such as government and private sector
efforts, contract specifications, voluntary
retrofit programs, and economic or
market incentive programs that provide
financial support for cleaner technology
or fuels.

Ultimately, the handbook demon-
strates the need to reduce diesel engine
emissions and presents the means to
design and implement measures to clean
up diesel technology. Together, these
tools can be used to build a successful
retrofit program in any community.
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Science is very clear that air pollution
from diesel engines endangers human
health. Fortunately, cost-effective and
practical technologies exist to substan-
tially reduce diesel pollution. Across
the country, we find successful diesel
emissions-reduction programs, from
school buses and trucks to construction
equipment and ferries. Such programs
can cut diesel pollution from targeted
fleets by up to 90%. Yet far too many
communities still have not taken advan-
tage of these opportunities to win
healthier air. This handbook is a guide
to how to bring that success to your
community, your company and your
local government.

The purpose of this handbook is
to provide practical information for
decision-makers in the public and
private sectors to use in creating and
implementing effective emissions-
reduction projects for construction and
other nonroad diesel fleets.1 Because the
nonroad sector is so dirty, and because
the emissions-reduction solutions are
not yet widely disseminated for this
sector, this handbook focuses attention
on construction fleets and other non-
road applications. The handbook’s basic
concepts, however, are applicable across
the diesel sector.

This handbook sets forth:

• the health imperative for reducing
diesel pollution today;

• an overview of technologies and fuels
that can reduce diesel pollution, with
detailed follow-up information;

• information about successful retrofit
programs;

• examples of contract specifications and
other incentives for cleaning diesel
engines.

CHAPTER 1
Introduction: achieving cleaner, healthier air today

Together, these tools can be used by
any citizen concerned about diesel
pollution to inform local policymakers
and contractors about the benefits of,
and the steps involved in, implementing
a successful retrofit program.

This handbook focuses on how to
reduce pollution from vehicles, engines
and equipment used for construction.
Construction vehicles are classified
as “mobile sources” because they move.
Mobile sources are divided into the
“onroad” and “nonroad” sectors. The
onroad sector includes vehicles used
on roads for transportation of passengers
or freight.

The nonroad sector includes vehicles
that are not typically found on roads,
such as agricultural equipment, loco-
motives, ferries, snowmobiles and air-
planes. Construction equipment is part
of the nonroad sector. However, the
technologies, fuels, and techniques
found herein are frequently applicable
across the diesel sector (onroad engines
and other nonroad engines) as well.
For more information, visit the EPA
Mobile Source web site at: http://www
.epa.gov/otaq/invntory/overview/
examples.htm.

Since 1996, EPA has required new
nonroad diesel engines to meet specific
emissions levels. Until 1996, those
standards were not very strong, and as
a result they allowed for high levels
of pollution. On May 10, 2004, EPA
announced air pollution regulations that
will lower pollution from new nonroad
diesel engines used in construction,
agriculture, manufacturing and services
by more than 90%.

To meet this rigorous emissions
standard, EPA requires a combination
of cleaner engines, pollution control
technology and cleaner fuel. Based on
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EPA estimates, when the full inventory
of older nonroad engines has been re-
placed, the nonroad diesel program will
annually prevent up to 12,000 premature
deaths, one million lost work days,
15,000 heart attacks and 6,000 children’s
asthma-related emergency room visits.2

According to EPA, the overall benefits
of the nonroad diesel program outweigh
the costs by a ratio of 40 to 1.3

But the full pollution reduction and
public health benefits of the nonroad
rule will not be realized for more than
20 years due to the lag in time before
the emissions standards come into effect
and because of the long life spans of
heavy-duty diesel engines. EPA esti-
mates that by 2030 the entire inventory
of nonroad vehicles covered by this new
rule should be upgraded.4

Given that nonroad engines remain
in use for a very long time, even decades,
strategies to retrofit existing machinery
and the use of ultra-low sulfur diesel
(ULSD) fuel are extremely important
to win public health gains now. Figure 1
(page v) shows the national particulate
pollution under the phase-in of the

federal emissions standards for diesel
trucks and buses, and nonroad machinery.

The public health benefits will like-
wise be phased in over time. EPA esti-
mates, for example, that only about 30%
of the ultimate level of annual benefits
under its recently announced standards
for nonroad diesel engines will be real-
ized by 2015; just over 50% will be
realized by 2020. While the health
benefits from full implementation of
EPA national diesel emissions standards
are extremely important, the incremental
phase-in of these benefits indicates that
thousands of premature deaths each year,
occurring now, could be prevented by
accelerating the cleanup of diesel engines.

Right now, there are a variety of
demonstrated retrofit technologies
available to reduce particulate matter
(PM), oxides of nitrogen (NOx), hydro-
carbon (HC), carbon monoxide (CO),
smoke and odor created by existing
diesel engines. Therefore, programs
to reduce pollution from existing diesel
engines are critical. This handbook
explores a variety of methods for imple-
menting successful retrofit programs.
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Children are particu-
larly vulnerable to the
harmful health effects
of diesel exhaust.
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According to recent EPA data, about half
of all Americans now live in counties that
fail to meet basic healthy air standards. On
April 15, 2004, EPA found 474 counties,
home to 159 million Americans, out of
full compliance with the health-based
eight-hour ozone standard.5 In April
2005, EPA also found 208 counties repre-
senting more than 57 million Americans
out of full compliance with the health-
based particulate pollution standard.6

For the states and local communities
that are struggling to trim every possible
ton of pollution to meet federal health-
based air quality standards, reducing
pollution from existing diesel vehicles
and equipment now is vitally important.
Retrofits and the use of clean fuels are
one of the most cost-effective ways
to reduce diesel emissions and restore
healthy air.

Diesel engines, including the con-
struction engines that are the focus
of this handbook, emit nearly 40 toxic
substances (Table 1), smog-forming
oxides of nitrogen and fine particulate
matter (PM2.5), which can penetrate the
lungs and enter the bloodstream. Due
to their small size, particulates are easily
inhaled and reach deep into the lungs
where they can trigger an inflammatory
response. Exposure to particulate matter
is associated with heart attacks, irregular
heartbeat, asthma attacks, reduced lung
function and bronchitis.

Several organizations, including
EPA, have designated diesel exhaust
as a probable or potential human
carcinogen (Table 2). It is estimated that
diesel exhaust contributes more than
70% of the cancer risk from air toxics in
the United States.7 Diesel emissions are
also estimated to be the hazardous air
pollutant with the highest contribution
to cancer risk in many areas across the

CHAPTER 2
The dangers of diesel emissions

country;8 according to Environmental
Defense’s Scorecard, this is true in New
York, Los Angeles, Houston, Denver,
Chicago and Atlanta.9

Smog-forming nitrogen oxides
Nitrogen oxides (NOx) and volatile
organic compounds (VOCs) that are
created by diesel exhaust are precursors
to ground-level ozone, or smog. Non-
road engines, as a vehicle class, also emit
more than 4 million tons of NOx each
year—this is approximately 19% of the
total national NOx emissions from all
sources (22,349,000 tons).10 As well
as being significant contributors to
ground-level ozone or smog, nitrogen
oxides are also significant contributors
to acid deposition, eutrophication of
coastal bodies of water, fine particulate
emissions and haze.

Fine particulate matter
There is a well-researched body of
epidemiological studies from around
the world that documents the serious
threats associated with exposure to
PM2.5. These studies have linked
PM2.5 to adverse health effects, such
as asthma, cardiovascular and respira-
tory problems, strokes, heart attacks11

and lower birth weight12 leading to
increased use of asthma medications,
doctor visits, emergency room visits,
hospital admissions, school absenteeism
and premature death.13 Researchers
estimate that as many as 60,000
Americans die prematurely each year
because of exposure to fine particles.14

Children, the elderly and the ill are
particularly vulnerable. National
PM2.5 emissions from mobile sources
totaled approximately 452,000 short



TABLE 1
Toxic air contaminants and hazardous air pollutants found in diesel exhaust 

Acetaldehyde* Chlorine Methyl ethyl ketone
Acrolein Chlorobenzene Naphthalene*
Aluminum Chromium compounds* Nickel*
Ammonia Cobalt compounds* 4-nitrobiphenyl*
Aniline* Copper Phenol
Antimony compounds* Cresol Phosphorus 
Arsenic* Cyanide compounds POM (including PAHs)
Barium Dibenzofuran Propionaldehyde
Benzene* Dibutylphthalate compounds* Selenium
Beryllium compounds* Ethyl benzene Silver
Biphenyl Formaldehyde* Styrene* 
Bis [2-ethylhexyl} phthalate* Hexane Sulfuric acid 
Bromine Lead compounds* Toluene* 
1,3-butadiene* Manganese compounds Xylene isomers and

mixtures
Cadmium* Mercury compounds* Zinc
Chlorinated dioxins* Methanol

*This compound or class of compounds is known by the state of California to cause cancer or reproductive toxicity.
See California EPA, Office of Environmental Health Hazard Assessment, “Chemicals Known to the State to Cause
Cancer or Reproductive Toxicity,” May 31, 2002. 

Note: Toxic air contaminants on this list either have been identified in diesel exhaust or are presumed to be in the
exhaust, based on observed chemical reactions or presence in the fuel or oil. See California Air Resources Board,
“Toxic Air Contaminant Identification List Summaries, Diesel Exhaust,” September 1997, available online at
http://www.arb.ca.gov/toxics/tac/factshts/diesex.pdf.
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tons in 2001. Nonroad vehicles
created the majority of those emis-
sions, 64%, and almost 50% of total
PM2.5 emissions originated from non-
road diesel sources (221,000 short
tons). Construction and surface min-
ing equipment was the largest con-
tributor (30%) to nonroad diesel source
PM2.5 emissions.

Asthma
People working at and living near
construction sites are especially
affected by nonroad vehicles’ emis-
sions. In urban areas, overall asthma
prevalence has increased dramatically
over the past two decades, rising

75% between 1980 and the average
in 1993–4. While the highest preva-
lence of asthma is in children ages
5 to 14, the greatest increase in
asthma prevalence has occurred in
children ages 0 to 4 which increased
160% over the 15-year period.15 For
example, New York City residents
suffer from alarmingly high asthma
rates (1 out of every 8 adults has been
diagnosed with asthma at some point
in their lives16) and New York City
air fails to meet many basic health
standards. To learn about air quality
conditions in your area, visit Environ-
mental Defense’s Scorecard web site
at: http://www.scorecard.org/.



TABLE 2
History of determinations of the carcinogenicity of diesel exhaust

Year Agency Determination 

1988 National Institute for Occupational Safety and Health (NIOSH) Potential occupational carcinogen
1989 International Agency for Research on Cancer (IARC) Probable human carcinogen 
1990 State of California (under provisions of Proposition 65) Known by the state to cause cancer 
1995 Health Effects Institute (HEI) Potential to cause cancer 
1996 World Health Organization International Programme on Probable human carcinogen

Chemical Safety (WHO-IPCS)
1998 California Air Resources Board (CARB) Toxic air contaminant (determination

based substantially on the cancer
risk to humans) 

2000 U.S. Department of Health and Human Services National Reasonably anticipated to be
Toxicology Program (U.S. DHHS/NTP) human carcinogen 

2001 American Council of Government Industrial Hygienists (ACGIH) Suspected human carcinogen
(proposed)

2002 U.S. Environmental Protection Agency (EPA) Probable human carcinogen 

Sources: 
National Institute for Occupational Safety and Health, “Carcinogenic Effects of Exposure to Diesel Exhaust,” Current Intelligence Bulletin 50. August
1988. Available online at  http://www.cdc.gov/niosh/88116_50.html . Last accessed August 13, 2004. 
International Agency for Research on Cancer (IARC), Diesel and Gasoline Engine Exhausts and Some Nitroarenes. IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans, no. 46 (Lyons: World Health Organization, 1989), pp. 41-185. 
California Environmental Protection Agency, Chemicals Known to the State to Cause Cancer or Reproductive Toxicity (Proposition 65, 1997), revised
May 31, 2002. 
Health Effects Institute, Diesel Exhaust: A Critical Analysis of Emissions, Exposure and Health Effects. Cambridge, MA: Health Effects Institute, 1995.
Online resource, available at:  http://www.healtheffects.org/Pubs/diesum.htm  Last accessed on August 13, 2004. 
American Conference of Governmental Industrial Hygienists, “Documentation of the Threshold Limit Values and Biological Exposure Limits, Notice of
Intended Changes,” 2001. 
International Programme on Chemical Safety, World Health Organization, “Diesel Fuel and Exhaust Emissions,” Environmental Health Criteria 171 (1996). 
“The Toxic Air Contaminant Identification Process: Toxic Air Contaminant Emissions from Diesel-fueled Engines,” fact sheet. Online resource, available
at: http://www.arb.ca.gov/toxics/dieseltac/factsht1.pdf Last accessed on August 13, 2004. 
U.S. Environmental Protection Agency, Draft Health Assessment Document for Diesel Exhaust, July 2000, EPA/600/8-90/057E. 
California Air Resources Board, “Statewide Portable Equipment Registration Program.” Online resource, available at: http://www.arb.ca.gov/perp/
perp.htm Last accessed on August 13, 2004.

5
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FIGURE 3
National PM2.5 emissions from all nonroad diesel sources, 2001
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FIGURE 2
National NOx emissions by source category, 2001
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FIGURE 4
National PM2.5 emissions from all mobile sources, 2001
(452,000 short tons)

Source (Figures 2, 3, 4):
National Emission Inventory
(NEI): Air Pollutant Emission
Trends. 1999  Online re-
source, available at: http://
www.epa.gov/ttn/chief/net/
1999inventory.html Last
accessed 03/01/05.
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There are many options for reducing
pollution from diesel engines in use
today. This section describes, first, the
“3 R’s” for cleaning up diesel engines
and, second, behavioral solutions that
can help reduce pollution from diesel
exhaust. For existing engines, our goal
is to substantially reduce pollution
today and, as soon as feasible, bring
the pollution level down so that it is
at least equivalent to the standards for
new engines. Until old engines have been
replaced with new and regulated tech-
nology, these measures are a cost-effective
means of reducing diesel pollution.

A systems approach is the most
effective way to curb diesel engine
pollution. A systems approach takes
into account all aspects of engine opera-
tions—from fuel type used, to retrofit
technologies, to best practices such
as anti-idling and proper maintenance
practices—all of which are discussed
in detail in the next few chapters of
the handbook.

Fleet operators should note that,
before undertaking any engine modifi-
cations, they should determine what
effects retrofitting may have on equip-
ment warranties and resolve any issues.
Major engine manufacturers have now
issued letters and other guidance with
respect to warranty implications of
cleaner fuels and retrofits, and “in most
cases, engine manufacturers will con-
tinue to honor engine warranties if
emissions control systems are sized,
installed and maintained properly.”17

The “3 R’s” for cleaning up
diesel engines
The “3 R’s” listed below can be used
to substantially reduce air pollutant
emissions from construction equipment.

CHAPTER 3
Cost-effective ways to reduce health threats

Environmental Defense strongly
encourages combinations of the 3 R’s
in order to maximize emissions reduc-
tions. Neither repowering nor refueling
alone can achieve the PM reductions
that a retrofit can and, similarly, retro-
fitting alone cannot achieve the NOx

reductions that many repowers can.
Repowering or replacing in addition
to retrofitting can maximize reductions
in PM and NOx pollution. In addition,
refueling with ULSD fuel can result in
even more reductions.

1. REPOWER (OR REPLACE)
One way of ensuring emissions reduc-
tions is to replace an entire piece of
old construction equipment with a
model that meets EPA 2008 standards.
Another, less costly, strategy to reduce
emissions from older, higher-polluting
equipment is the replacement of the
in-use engine (i.e., repower) with an
emissions-certified engine instead of
rebuilding the existing engine to its
original specifications. Significant
NOx and PM benefits may be achiev-
able due to the high emissions levels of
the uncontrolled engine being replaced.

Depending on the engine and rating
of older, higher polluting equipment,
average emissions reductions may vary
from 25% up to 75%.18 In some instances,
higher emissions reductions may be
achievable. For example, replacing
a 475 horsepower engine in a MY
1975–1986 Caterpillar 631-D Scraper
with a Caterpillar engine meeting
EPA Tier One standards19 would
produce a 40% reduction in NOx and
a 62% reduction in PM. Replacing the
same engine with one meeting Tier Two
standards would produce a 62% reduc-
tion in NOx and an 81% reduction in
PM.20 It is important to note, that while
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Environmental Defense strongly
encourages repowering where possible,
there are significant technical issues that
may make it impossible for some older,
higher polluting engines (Tier 0 and
Tier 1) to be repowered with newer,
cleaner engines (Tier 2 and Tier 3).

2. REFUEL
Using alternative fuels or cleaner
petroleum-based fuels can also help
reduce diesel engine pollution. Alterna-
tive fuels are defined in this handbook
as any fuel other than petroleum-based
fuels such as gasoline or diesel fuel.
Emissions reductions can also be
achieved by using diesel fuels with very
low levels of sulfur, for example ULSD
with a maximum sulfur content of
15 parts per million. Fuel emulsifiers,
or fuel-borne catalysts are fuel additives
that can be added to ULSD to cut
emissions even further. In many cases,
use of ULSD at 15 parts per million
(ppm) of sulfur or less is a prerequisite
to effective use of advanced retrofit
technologies. Generally, it is not the fuel
itself that is “clean”, it is the engineered

system (i.e. fuel, combustion engineer-
ing and exhaust after-treatment). There-
fore, to achieve the greatest emissions
reductions, a combination of repowered
or replaced engines, retrofit technology
and cleaner fuels must be used.

3. RETROFIT
“Retrofitting” is incorporating a device
into a piece of diesel equipment to reduce
pollution.21 A wide range of pollution-
control, or “retrofit” technologies exist
today, and can be used in combination
with each other and with cleaner fuels
to achieve powerful emissions reduc-
tions. Different technologies fit differ-
ent engine operating needs—the key is
to select the combination that achieves
maximum clean air benefits for a given
machine and use.

For example, a retrofit could be a
Diesel Particulate Filter (DPF), which
traps particles from engine exhaust until
the trap becomes loaded to the point
that a regeneration cycle is implemented
to burn off the trapped particulate
matter.22 DPFs are normally built with
a porous ceramic, metal mesh or silicon
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A delivery of ultra low
sulfur diesel fuel to
New York’s World
Trade Center site. In
late 2006, ULSD will
be widely available
across the United
States.
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carbide filter housed in a metal con-
tainer similar to a muffler. However,
DPFs are just one of many technologies
available to retrofit diesel engines, and
many of these technologies serve dif-
ferent in-use functions. There are other
examples of retrofit technologies, in
addition to more detail about DPFs,
in other sections of this handbook.

A combination of clean fuels and
retrofits can reduce some hazardous
diesel emissions by up to 90%, improv-
ing both environmental conditions and
public health. Retrofits are remarkably
cost-effective when compared to other
means of reducing air pollution. For
example, the average cost for most appli-
cations of a diesel oxidation catalyst
(DOC) is approximately $2,50023 (ex-
cluding installation) and for a DPF
between $7,000–12,00024 (excluding in-
stallation). The California Air Resources
Board estimates that the average cost of
retrofitting an engine of 275 horsepower
with a catalyzed diesel particulate filter
ranges between $6,900–$9,000.25 By
comparison, the average base price for a
200 to 300 horsepower wheel loader is
$275,000.26 Retrofitting an engine with
a catalyzed DPF in this price range or
with a $2,500 DOC costs only a small
fraction (2.5 to 3.2% and less than 1%,
respectively) of the cost of replacing the
entire vehicle with one that pollutes less.

Moreover, the use of diesel fuel with
15 ppm of sulfur or less can benefit
engine operation and maintenance by
reducing wear and tear on heavy equip-
ment. This translates into prolonged
engine life and less frequent replacement
of parts like pistons and cylinder liners.27

Fleet operators using ULSD may there-
fore realize a dividend in avoided main-
tenance.28 EPA expects these benefits to
be equivalent to reducing the cost of the
fuel by 3.3 cents per gallon.29

Environmental Defense recommends
that construction fleet operators who

have decided to take steps towards
reducing harmful emissions from their
construction vehicles contact their
Original Equipment Manufacturer
(OEM) or other appropriate technology
experts to determine the most effective
way to reduce diesel emissions from
specific machine models in their fleet.
Retrofit technology manufacturers and
OEMs will probably need information
about the fleet in order to advise con-
struction fleet operators on which
retrofit solutions will work best for their
individual needs. It is always advisable
for construction fleet operators to main-
tain a full inventory of construction
machinery (including model and serial
number of equipment, year of manu-
facture, engine displacement, horsepower
and serial number of engine, and engine
certification for post-1996 engines)
working at a given site. This inventory
should also include all machinery used
to transport debris and construction
material to and from a construction site.

Fleet operators who wish to install
retrofit technology should also seek
information from manufacturers about
the proper monitoring, maintenance and
operation of retrofit technology.30 Finally,
fleet operators should check with both
OEMs and retrofit technology manu-
facturers about how installing retrofit
equipment or using alternative fuels will
affect equipment warranties. Most manu-
facturers have provided guidance to
ensure that warranties are not threatened
by any use of clean fuels or retrofits.

Equipment management and
behavioral solutions to
emissions reductions
In addition to the “3 R’s” above, there are
fleet management and behavioral solu-
tions that can be implemented to reduce
pollution. These common sense prac-
tices can be implemented immediately
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and can be a good first step in any retro-
fitting/diesel emissions reduction plan.

Stop engine idling. Users of heavy-duty
diesel equipment (both onroad and non-
road) often keep their engines idling
when their equipment is not in use.
Reducing or eliminating unnecessary
idling can save fuel, and therefore
money, as well as reduce emissions.
According to EPA, a typical heavy-duty
truck or bus can burn approximately
one gallon of diesel fuel for each hour
it idles, generating significant amounts
of pollution, wasting fuel, and causing
excessive engine wear.31 Instead of idling,
vehicle owners can purchase small gen-
erators or auxiliary power units specific-
ally designed for trucks and buses that
provide heat, air conditioning and/or
power while a vehicle is not in motion.32

These devices substantially reduce the
fuel consumed and emissions generated
during long-duration idling. Many
communities across the county have
anti-idling rules, but there is a need for
enforcement and compliance with these
rules and a need to develop and enforce
worksite specific rules to govern idling.

Improve equipment maintenance and
inspection. Proper maintenance, engine
tuning and emissions testing is critical
to success. This includes replacing worn
out parts, cleaning, tuning and generally
maintaining the engine. Whether a
retrofit device is installed and/or cleaner
fuel is being used, it is always important
to ensure that the engine is properly
tuned and maintained. This is essential
not only for the engines to operate
efficiently, but also to ensure that emis-
sions reduction technologies can be used

effectively. As with onroad vehicles,
nonroad equipment should have regular
inspections, including smoke testing.
Proper maintenance will ensure com-
plete fuel combustion and as a result
PM exhaust is minimized. Proper main-
tenance can also improve fuel economy
and extend engine life.

In addition to reducing idling time
and instituting inspection and main-
tenance programs, the following
measures can also help reduce exposure
to diesel pollution:

• establishing a staging zone for trucks
that are waiting to load or unload
material at the work zone in a location
where diesel emissions from the trucks
will have minimum impact on abutters
and the general public; and

• locating construction equipment away
from sensitive receptors such as fresh
air intakes to buildings, air condi-
tioners and operable windows.

The remainder of this handbook
focuses on using cleaner fuel and
retrofits to reduce pollution from
construction equipment. Reducing
pollution from existing nonroad diesel
equipment is vital to protecting the
public from the health and environ-
mental harms caused by hazardous
diesel emissions. Even a relatively
new engine can reduce pollution by
installing a retrofit and using a cleaner
fuel. The goal of these retrofit or
emissions control technologies is to
reduce emissions, up to and beyond
what is required by EPA regulation33

without negatively impairing the
performance of the machine for its
intended use.
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A variety of regional programs have
proven successful at reducing harmful
diesel pollution. This section of the
handbook provides examples of
voluntary government or private sector
leadership in retrofitting construction
equipment, including: New York City’s
efforts at the World Trade Center and
through Local Law 77, Boston’s Big
Dig Project, Connecticut’s New Haven
Harbor Crossing Corridor Improve-
ment Program, the Port of Houston
Retrofit Program and retrofits at
Washington’s Puget Sound. Addi-
tionally, this section examines exam-
ples of successful economic or market
incentive programs that provide
financial support for cleaner tech-
nologies or fuels, such as the Texas
Emissions Reduction Plan, the Carl
Moyer Program in California, or the
EPA Voluntary Diesel Retrofit
Program. The diversity of programs
described reflects the varying needs
of individual projects with respect to
equipment, location, fuel availability
and other related factors. When plan-
ning a retrofit project, it is always
important to take individual situation
characteristics into account.

“Best available retrofit
technologies”: New York City
New York City has demonstrated a strong
commitment to reducing pollution from
diesel engines. This case study discusses
three NYC projects:

• the 7 World Trade Center Diesel
Emission Reduction project,

• lower Manhattan redevelopment
construction commitments, and

• NYC’s Local Law 77.

CHAPTER 4
Successes and regional programs

7 WORLD TRADE CENTER SITE34

The Clean Air Communities Diesel
Emissions Reduction Project at
7 World Trade Center is the first
public-private endeavor of its kind in
the city. As former Northeast States
for Coordinated Air Use Management
(NESCAUM) Executive Director,
Ken Colburn stated, “through the
application of advanced emission
control technology and the use of ultra
low sulfur diesel fuel, this Clean Air
Communities initiative demonstrates
that innovative, clean air progress is
possible even at large-scale urban
construction sites across the nation.”35

In October of 2002, the site con-
verted to ULSD for all equipment.
Six pieces of construction equipment
have already been retrofitted, and one
electric crane is being used in lieu of the
typical diesel engine crane technology.
It is important to note that these
strategies target PM, HC, and CO
reductions, not NOx.

LOWER MANHATTAN
REDEVELOPMENT36

Lower Manhattan is a thriving mix
of apartments, art galleries, shops and
restaurants. More than 4,000 children
live throughout lower Manhattan in
neighborhoods as diverse as TriBeCa,
Chinatown and Battery Park City.
With the rebuilding of the World
Trade Center site, lower Manhattan
will become one of the nation’s largest
construction sites, teeming with diesel
engines. These engines will be operating
just steps from school, playgrounds,
parks, homes and offices.

Governor Pataki and New York City
have pledged to use the best available
retrofits and cleaner diesel fuel in all
of the reconstruction efforts. In 2002,
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Governor Pataki committed to the use
of ULSD and best-available retrofits in
all state-controlled lower Manhattan
construction projects, including at the
World Trade Center site. The New York
State Assembly and Senate followed
Governor Pataki’s lead and passed legis-
lation on June 22, 2004 codifying Gov-
ernor Pataki’s commitment.37 The law
was unanimously approved in both the

House and the Senate and was recently
signed into effect by the governor.38

It requires contractors and subcon-
tractors using diesel-powered nonroad
vehicles with an engine horsepower
rating of 60 HP and above to use only
ULSD and to retrofit, where practicable,
their equipment with oxidation catalysts,
particulate filters or technology with
“comparable or better effectiveness.”39
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FIGURE 5
Total emissions reductions for 7 World Trade Center project

Courtesy of NESCAUM. Includes emissions from equipment that was not retrofit.

TABLE 3
7 World Trade Center retrofits

Date Equipment Retrofit technology

March 2003 Stationary Generator DOC
Excavator (CAT 245D, 14.7 l) DOC
Excavator (Komatsu PC200, 5.9 l) DOC

January 2004 Stationary Generator Active DPF (Rypos RT500)
(Rudox, 125 kw, 6.8 l)

May  and June 2004 A two-stroke and a four-stroke crane Metallic High Performance DOC Clean Cat®
known by the trade name of “diesel particulate
reactors” (by Environmental Solutions World-
wide, Inc.)

Pending The site has plans to retrofit one more piece of equipment, a concrete pump, with a DOC.
Rather than purchasing a new DOC, the retrofit will reuse a high-efficiency DOC from
one of the cranes after crane use is finished.

Source:Information provided by Glenn Goldstein at NESCAUM.
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The pollution reduction efforts at
7 World Trade Center have been paral-
leled at other redevelopment sites in lower
Manhattan. In the PATH reconstruc-
tion project, for example, three pieces of
construction equipment were chosen for
retrofits: a Caterpillar XQ2000 Genset
and two Caterpillar 966G TG-22
Loaders. Caterpillar, the original manu-
facturer of all of the pieces of equipment,
was chosen to perform the retrofits.

Caterpillar chose to utilize a passive
DPF, the CRTTM, manufactured by
Johnson Matthey. The CRTTM par-
ticulate filter is a patented emissions
control technology that contains both
a platinum oxidation catalyst and a
particulate filter. Caterpillar specifies
the minimum exhaust temperature must
be at least 260°C for at least 40% of
the operating time. Though loaders met
these minimum requirements, a detailed
engineering analysis on the generator’s
exhaust temperature found that it was
an unsuitable candidate for a DPF.
The generator was only being used
consistently at approximately 20%
of its rate and thus lacked sufficient
exhaust temperature.

In August of 2003, H.O. Penn
(Caterpillar’s local dealership) and
Caterpillar design engineers installed
the DPFs on the two 966G Loaders.
The installation process took eight to
ten hours, which was approximately
double the expected installation time.
This delay can probably be attributed
to these retrofits being the first installa-
tions of this kind performed by H.O.
Penn as well as the need to modify
several brackets/components during
installation. During the emissions
testing, the time required to remove
the original muffler and replace it with
the DPF was cut in half.

One concern about using DPF tech-
nology is failure of the DPF to regen-
erate, which could lead to excessive

engine backpressure. Backpressure must
be checked so that it does not increase
to levels that may ultimately damage
the engine. For this reason, Caterpillar
decided to provide an integrated exhaust
backpressure alarm with the retrofits to
alert the driver if the backpressure is too
much. The alarm, mounted in the cab of
the loader, is both visual and audible. If
a pre-specified backpressure is exceeded
for more than a set time interval the
alarm lights up.

The installed cost of the DPFs for
the wheel loaders was approximately
$15,000 each. This cost is probably higher
than the future cost of retrofits of this
type because this was the first installation
on a Caterpillar 966G loader for both
Caterpillar and H.O. Penn. After the first
few installations, labor efficiencies are
typically realized, as evidenced by the
decreased installation time from the ini-
tial installation to the emissions testing
installation. Further, as market demand
increases, capital costs are expected to
decrease. Additional project costs came
from the April 2005 price premium of
$0.01–$0.18 per gallon of ULSD in the
New York City area. The use of ULSD
is not expected to change maintenance
schedules or cost, however, using DPFs
is expected to slightly increase main-
tenance responsibilities and cost. Specific-
ally, the filter technology must be cleaned
to maintain emissions reduction bene-
fits. A cleaning contract was not
negotiated for this project, but other
negotiated contract prices in the New
York City area range from $300 to $500
per cleaning event. The DPFs have not
yet been in service for a year, and have
experienced no operational problems.

To establish the emissions reduction
potential of the different strategies
(ULSD vs. ULSD/DPF), emissions
testing was performed using two differ-
ent types of portable emissions monitor-
ing systems: the Clean Air Technologies
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International Montana system and the
Environment Canada DOES2 system.
Emissions testing was conducted for
two weeks between September and
October of 2003; significant PM
emissions reductions were documented.
Both monitoring systems identified PM
emissions reductions of 15 to 20% for
the use of ULSD alone, and of greater
than 90% when ULSD was combined
with the DPF. Additionally, the use of
the DPF also produced significant CO
emissions reductions. The switch to
ULSD alone produced CO emissions
reductions in the range of 1 to 10%,
and more than 85% reductions were
achieved when the DPF technology was
used with ULSD.40

NEW YORK CITY LOCAL LAW 77
Recently, New York City committed
to emissions reduction measures for
all city-funded construction. New York
City Local Law 77 calls on New York
City to use clean fuels and advanced
emissions-control technologies in all
city construction fleets and contracts.
The law requires two fundamental

steps.41 First, it requires the use of
ULSD with a maximum sulfur content
of 15 ppm in all city contracts, on a
schedule set forth in the law. Second,
it requires use of “best available” emis-
sions control technology for any class
of engine to which the law applies.

Local Law 77 provides a high standard
for what shall constitute best available
technology, calling on the City to use
technologies that reduce both fine par-
ticulate matter (PM) and oxides of nitro-
gen (NOx). Specifically, Local Law 77
requires that agencies use technologies
that “shall be primarily based on the
reduction in emissions of particulate
matter and secondarily based upon the
reduction in emissions of nitrogen
oxides.”42 The DEP recently promulgated
rules defining “best available technology.”43

Retrofits and ULSD have been tested
at the 7 World Trade Center site, incor-
porated into Lower Manhattan Devel-
opment Corporation design guidelines,
and now every Environmental Impact
Statement for major reconstruction
projects in lower Manhattan, from the
Fulton Street transit center to Route
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9A, has committed to using advanced
retrofits in their environmental impact
statements. For example, the Fulton
Street Transit Center draft environ-
mental impact statement requires the
use of Tier 2 compliant equipment
with PM emissions reductions at 85%.44

Additionally, many projects in lower
Manhattan are already moving ahead
with emissions-reduction strategies
based on a wide range of technologies.

The Big Dig45

The Central Artery Project in Boston,
also known as the “Big Dig,” has built
161 lane miles of highway in a 7.5-mile

corridor directly through the middle
of densely populated downtown. The
project, which began in September
1991 and is currently scheduled to be
substantially completed by the end of
2005,46 presented an historic oppor-
tunity to test and demonstrate the
feasibility of pollution control retrofits.
Use of these retrofits helps to minimize
the impact of such a large-scale project
by reducing air pollution and lessening
the health impact of a major construc-
tion project on workers, neighborhoods
and regional air quality.

The Massachusetts Turnpike Authority
(MTA) in collaboration with the Massa-
chusetts Department of Environmental
Protection (DEP) and NESCAUM,
chose to retrofit construction equipment
with diesel oxidation catalysts. Although
other technologies achieve higher par-
ticulate reduction rates than DOCs,
the MTA preferred DOCs for several
reasons—primarily because the very
clean diesel fuel (15 ppm of sulfur or
less) needed to operate other tech-
nologies was not available at the time
the Big Dig began.
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Retrofit requirements
were incorporated into
Big Dig construction
contracts.

Even private NY contractors have
joined the diesel retrofit effort.
After Pavarini-McGovern Con-
struction Company was found in
violation of a local emissions
regulation, they retrofit a 1971 380
HP crane with a DOC and com-
mitted to using the fuel-borne
catalyst Platinum Plus.
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The Big Dig retrofit project has
resulted in the installation of DOCs
on approximately 200 pieces of con-
struction equipment—this includes
small in-tunnel cranes,47 lifts, excavators,
bulldozers, generators and compressors.
This effort will achieve air emissions
reductions that are the equivalent of
removing 1,300 diesel buses off of
Boston streets for a full year.48

The Big Dig retrofit project is a true
success: No adverse operational prob-
lems or additional maintenance costs
have been experienced by Big Dig
construction equipment retrofitted
with DOCs.49 Additionally, preliminary
estimates of area-wide emissions reduc-
tions from the retrofitted equipment
amount to approximately 36 tons per
year for carbon monoxide, 12 tons per
year of hydrocarbons, and 3 tons per
year of PM.50

The Massachusetts Highway Depart-
ment provided funding to contractors to
purchase the emissions control devices.
According to Alex Kasprak, Environ-
mental Engineer, Massachusetts Turn-
pike Authority, one of the lessons
learned from the Big Dig project is
that it is best to include the require-
ment for emissions control equipment
as part of the contract’s bid package. By
doing so, the cost of the retrofit equip-
ment can be included as part of the
overall contract cost. This will also
ensure that the maximum number of
offroad pieces of equipment can be
retrofitted.51 Overall, the Big Dig
retrofit program is now being used
as a model by regulatory agencies to
encourage other construction projects
to utilize retrofitted diesel equipment.52

I-95 New Haven Harbor Crossing
Corridor Improvement (NHCC
Project)53

Eighty-three diesel oxidation catalysts
have successfully been installed at the
Connecticut NHCC project. In
addition, construction contractors have
volunteered to use low sulfur diesel
(500 ppm sulfur content) on all their
nonroad equipment. The NHCC
project is part of Connecticut’s Clean
Air Construction Initiative and was
launched to protect laborers as well as
residents from harmful construction
emissions along a densely populated
corridor. Construction began in 2001.

The Connecticut Clean Air Initiative
was a mutual effort of the Connecticut
Department of Transportation
(ConnDOT), the Connecticut Depart-
ment of Environmental Protection, the
Connecticut Department of Motor Vehi-
cles, and the Connecticut Construction
Industry Association to come up with
real-world solutions to air quality prob-
lems. With compromise, a contract
specification was evolved from the above
mentioned agencies to improve the
quality of life through this long duration
construction project.

ConnDOT is requiring all contractors
and subcontractors to take part in the
Connecticut Clean Air Construction
Initiative. The cost to purchase the
DOCs and the cleaner fuels was in-
cluded in the overall contract cost, as
bid by each contractor. At present, all
contractors have decided to install
DOCs. Although other technologies
achieve higher particulate reduction
rates than DOCs, they were preferred
primarily because low sulfur diesel fuel

“The Big Dig diesel construction retrofit program has proven that retrofitting construction equipment
with DOCs is very feasible, and provides beneficial air quality improvements in terms of emission
reduction and odor control.” —Alex Kasprak, Environmental Engineer, Massachusetts Turnpike Authority, CA/T Project
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(500 ppm sulfur content), rather than
the ULSD (15 ppm of sulfur or less)
needed to operate other technologies,
was used for the project. Estimates for
reduced emissions from the program are
20 tons per year for carbon monoxide, 2
tons per year for fine particulate matter
(with clean fuels or oxidation catalysts)
and 8 tons per year for hydrocarbons
(with oxidation catalysts only).54

Because of the success of the Connecti-
cut Clean Air Initiative on ConnDOT
projects, other agencies such as the
Connecticut Department of Public
Works and the Connecticut Depart-
ment of Economic and Community
Development are also requiring their
construction contractors to follow the
ConnDOT specification. Three or four
diesel oxidation catalysts have been
installed on two projects as a result.

Port of Houston55

The Port of Houston is the sixth largest
port in the world,56 and a significant
contributor to NOx emissions in the
eight counties of the Houston-Galveston
area. All eight counties in this region
fail to comply with EPA’s health-based
eight-hour ozone standards.57 Although
the Port of Houston Authority is not
the largest contributor to emissions in
the area, they have become the region’s
leader in emissions reduction activities
and commitments.

Through demonstration testing of the
alternative fuel PuriNOxTM on rubber-tire

gantry crane with a 550 horse-power
engine, the Port of Houston Authority
(PHA) has reduced NOx emissions by
25% and PM emissions by 50%.58 In
September of 2003, the Port Authority
converted 39 yard tractors and yard cranes
to PuriNOx and enacted the requirement
that any new equipment purchased be able
to use the technology.59 Approximately
49 pieces of cargo-handling equipment
are currently operating on PuriNOx for
a NOx emissions reduction of approxi-
mately 21 tons per year at a total cost of
$216,000. According to Roger Guenther,
container facilities manager at Barbours
Cut Container Terminal, “It’s just a
different fuel, nothing special has to
be done to the equipment. I could put
diesel back in any of the offroad vehicles
and they would run just fine. I can’t tell
any difference from one to the other.”60

The PHA also applied for and received
$337,000 in state funding (see the
Texas Emissions Reduction Program
section below) to replace two Fireboat
FARNSWORTH propulsion engines
with engines that produced 5.6 tons less
NOx per year.61 Additionally, the PHA
has purchased several new yard tractors
and container handlers with clean engine
technology, resulting in NOx emissions
reductions of 6.9 tons per year at a cost
of $21,500.62 Further, the PHA purchased
33 ultra-low emissions vehicles or pro-
pane vehicles for their onroad fleet.63

The PHA plans to extend its retrofit
program (which involves either retro-
fitting vehicles with oxidation catalysts,

“I am very proud of Connecticut’s success in this Clean Air Construction Initiative. The State of
Connecticut’s various Departments and the Connecticut Construction Industry Association (CCIA)
worked and are still working to benefit the people of Connecticut by trying to improve the quality of
life in locations where transportation projects are occurring. We are sensitive to those that live or work
in an area were construction is going on, day after day, and how it affects those people’s lives. This
Initiative is a step in the right direction. As technologies improve, greater air quality can be achieved.”
—Donna Weaver, Transportation Planner, Office of Environmental Planning, Connecticut Department of Transportation
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switching their fuel use to PuriNOx, or
both) to between 50 and 250 vehicles.64

In total, the PHA has reduced NOx

emissions by 33.5 tons per year with the
assistance of $574,000 in TERP funding.

Puget Sound in Washington65

Washington State’s Puget Sound Clean
Air Agency has formed a coalition, known
as Diesel Solutions®, to dramatically
reduce diesel engine pollution in the
region. The first step in this program
was to work with Conoco/Phillips and
U.S. Oil to ensure that ULSD was
locally available. Since ULSD was made
available, 800 school buses have been
retrofit, mostly with DOCs.

Approximately two dozen pilot
projects used DPFs for the retrofits. The
average retrofit cost has been between

$1,200 and $8,000 per vehicle, and
projects are financed through a state-
wide retrofit program developed as part
of the EPA Voluntary Diesel Retrofit
Program. The next step in the program
is to retrofit diesel engine construction
equipment with pollution control
technology. As part of this effort, the
Puget Sound Clean Air Agency has
requested retrofits in their comments
on local project environmental impact
statements, and has been speaking with
a number of construction companies.66

The Texas Emissions Reduction
Program67

In 2001, the Texas State Legislature
established the Texas Emissions Reduc-
tion Program, enacted through Senate
Bill (SB) 5. The goals of the TERP, as
stated in SB 5, are to: “assure that the air
in the state is safe to breathe and meets
minimum federal standards established
under the Federal Clean Air Act
(42. U.S.C. Section 4707); develop
multi-pollutant approaches to solving
the state’s environmental problems; and
adequately fund research and develop-
ment that will make the state a leader
in new technologies that can solve the
state’s environmental problems while
creating new business and industry in
the state.”68

The TERP covers 41 counties in the
state where air quality violates or is close
to violating EPA standards.69 Projects
are eligible for financial assistance
through a number of programs, includ-
ing: the Emissions Reduction Initiative
Grants Program, which offers incre-
mental funding for NOx emissions
reduction activities; the Small Business
Program, which offers grants to small
businesses for pollution reduction
measures; the Heavy-Duty Motor
Vehicle Purchase or Lease Incentive
Program, which allows the Texas Com-

New equipment
purchased by the Port
of Houston Authority
must run on PuriNox,
an alternative fuel
that reduces NOx

emissions.
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mission on Environmental Quality to
reimburse a purchaser or lessee of a new
onroad heavy-duty vehicle for the dif-
ference in price between that vehicle
or a higher-emitting diesel-powered
vehicle; and the Light-Duty Motor
Vehicle Purchase or Lease Incentive
Program, which (though currently un-
funded) is intended to provide financial
incentives for the purchase of light-duty
motor vehicles that are EPA-certified at
a lower NOx emissions standard than
regular light-duty motor vehicles.

TERP will offer a total of approxi-
mately $130 million in funding for
emissions reductions programs each year
over the next three years.70

In the 2004 grant application period,
the Texas Commission on Environ-
mental Quality had approximately
$127.5 million available for grant pro-
grams. Eligible projects include new
purchases, replacements, retrofits,
repowers, and refueling projects.71 The
projects from the first round of grants
are expected to reduce NOx emissions
by over 3,500 tons over their lifetime,
at an average cost of about $5,175 per

ton reduction.72 The projects funded
by the second round of these grants are
expected to reduce NOx emissions by
almost 13,600 tons over the life of the
projects, at an average cost of $5,960
per ton reduction.73 In 2004, the average
cost per ton reduction of NOx emissions
was approximately $5,800. This repre-
sents a lower average cost per ton NOx

emissions reduction than achieved by
2002-2003 grants funds, which offered
over $28 million in funding to reduce
NOx emissions by over 4,100 tons over
the life of the projects at an average cost
of approximately $8,362 per ton.74 The
Emissions Reduction Grant Incentive
Program NOx cost-effective criteria will
be capped at $7,000 per ton reduction in
2005.75 Grant award details are available
at: http://www.tnrcc.state.tx.us/oprd/
sips/terp.html and more information
can be found at: http://www.tnrcc
.state.tx.us/oprd/sips/terp.html.

California’s Carl Moyer Program76

The Carl Moyer Memorial Air Qual-
ity Standards Attainment Program

Technology
research

7.5%

New car
purchases/leases

10%

Diesel engines
72%

Energy efficiency
program

7.5%

Administration
3%

FIGURE 6
TERP funding distribution, 2001 (approximately $130 million)

When the Texas Emissions Reduction Plan is fully implemented, the majority of funds will go toward
replacing older diesel engines with cleaner-burning models.
Source: TNRCC. “Clean Air Incentives.” Natural Outlook, Fall 2001.  Online resource, available at: http://www.tceq
.state.tx.us/assets/public/comm_exec/pubs/pd/020/01-04/clean_air.pdf Last accessed 04/12/05.
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provides funds on an incentive basis for
the incremental cost of cleaner than
required engines and equipment. Fund-
ing is available for nonroad equipment
50 hp or greater. Eligible projects in-
clude cleaner onroad, offroad, marine,
locomotive and stationary agricultural
pump engines, as well as forklifts, air-
port ground support equipment, and
auxiliary power units. The program
achieves near-term reductions in NOx

emissions, which are necessary for
California to meet its clean air commit-
ments under the State Implementation
Plan. In addition, local air districts
use these NOx emissions reductions
to meet commitments in their con-
formity plans, thus preventing the
loss of federal funding for local areas
throughout California. The program
also seeks to reduce particulate matter
(PM) and hydrocarbons.

The California Air Resources Board
(CARB) is responsible for the develop-
ment and oversight of the majority
of the Carl Moyer Program. CARB
distributes Carl Moyer funding to
California’s 35 local air districts, which
then screen applications and distribute
the funding to diesel engine owners.
The program has provided grants for
projects such as repowering nonroad
equipment, agricultural irrigation
pumps, sweepers, tractors and marine
vessels. It has also helped to fund the
purchase of new natural gas refuse
trucks and buses.

Governor Schwarzenegger recently
signed AB923, which authorized in-
creasing motor vehicle registration fees
and tire fees to support programs, such
as the Carl Moyer Program, that reduce
air pollution. Through year six of the
Carl Moyer Program, it had received
approximately $154 million dollars
in total funding.77 With its recent re-

authorization, up to $140 million a
year of incentive funding is available
for air pollution mitigation technolo-
gies.78 More information is available
on the Carl Moyer Program web site
at: http://www.arb.ca.gov/msprog/
moyer/moyer.htm.

The EPA Voluntary Diesel
Retrofit Program
The Environmental Protection Agency,
through the Office of Transportation
and Air Quality, has developed a pro-
gram to encourage voluntary diesel
retrofits. This program uses economic
incentives, which can be applied at
the federal, regional, state, and local
levels, to produce emissions reductions
through the use of pollution control
technology. One tool used by this
program is grants, which have been
awarded to various parties to help
fund the cost of retrofit projects.
Information on recent grants is available
on the EPA Voluntary Diesel Retrofit
Program web site.

EPA is also in the process of devel-
oping a policy to allow diesel engine
retrofits to count as credits that can be
traded or used to offset stationary source
emissions. As a corollary to this pro-
gram, EPA has developed a verification
program to ensure that pollution con-
trol technology providers advertised
emissions reductions. More information
on the EPA verification process is
available in the “Onroad and Nonroad
EPA/CARB Verification” section of this
handbook. Further information on the
Voluntary Diesel Retrofit Program, veri-
fied technologies, and financial incentives
for the use of pollution control tech-
nology can be found on the EPA Volun-
tary Diesel Retrofit web site, at: http://
www.epa.gov/otaq/retrofit/index.htm.
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Ultra-low sulfur diesel fuel
(ULSD)
The sulfur in diesel fuel directly con-
tributes to the amount of pollution
emitted, such as engine-out PM emis-
sions79 and secondary emissions of SO4.80

Currently, the EPA standard for onroad
diesel fuel is 500 ppm (also referred to as
No. 2 Diesel). The current nonroad stan-
dard for diesel fuel is 5,000 ppm, but sul-
fur levels are generally around 3,400 ppm.
As of September 2006, 15 ppm sulfur
content (ULSD) will become mandatory
for all onroad diesel engines81 and in 2010,
15 ppm sulfur content fuel will become
mandatory for many nonroad engines.82

Because ULSD is not required nation-
ally until September 2006, its current
availability and costs vary depending
on location, whether ULSD has to be
specially trucked in for a project, and the
quantities needed. The map below shows
areas within a 250-mile radius of where
ULSD is refined,83 or areas where ULSD
should be available as of August 2004.
Once ULSD becomes mandatory for the
onroad sector in 2006, it will be readily
available across the United States and cost
differentials between low sulfur diesel
(500 ppm) and ULSD should be minimal.

ULSD reduces harmful emissions,
allows for aggressive retrofit devices, and
reduces maintenance costs. EPA states:
“While the estimated added cost for
low-sulfur fuel is about seven cents per
gallon, the net cost is projected to aver-
age about four cents per gallon because
the use of ULSD could significantly
reduce engine maintenance expenses.”84

The maintenance dividend for low
sulfur fuel in large onroad vehicles (e.g.
trucks and buses) is about $600 over the
life of the engine or a fuel cost savings
of about 1 cent per gallon.85 The cost
savings for nonroad equipment may be
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higher, because baseline sulfur levels in
nonroad fuel are up to six times higher
than onroad fuel.

The program has been a tremendous
success. In the short period from Octo-
ber 1, 2004 to February 1, 2005, the Lane
Clean Diesel Project received commit-
ments from its partners to purchase over
2 million gallons of ULSD.

By switching from onroad diesel
fuel (500 ppm) or from nonroad diesel
fuel (about 2000 ppm-3000 ppm) to
ULSD, particulate matter, smoke and
sulfate emissions will be reduced.86

ULSD used in combination with
advanced retrofit technology allows
for dramatic reductions of up to 90%
of the PM, HC and CO found in
diesel exhaust. Those who wish to
design a retrofit program should talk
with local fuel providers to determine
whether ULSD is available in their
market, and if it is not yet available,
the timeline within which it will be

An Oregon success story
Sharon Banks of the Lane Regional
Air Pollution Authority (LRAPA),
Oregon successfully built a market
for ULSD fuel in Lane County,
Oregon. The objective was to bring
ULSD fuel to Lane County at an
affordable price ahead of the
September 2006 mandate.

To bring the price of ULSD fuel
down to a competitive level, Ms.
Banks built enough demand in
Lane County to make ULSD fuel
attractive to users. City managers,
County administrators, school
districts, transit authorities,
municipal waste haulers, large
private fleets, fuel distributors and
public utilities were all involved in
the endeavor.
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available. EPA rules mandate that all
new onroad diesel vehicles use ULSD
by 2006, at which point the fuel will be
widely available nationwide.87 New EPA
rules do not require the use of ULSD in
the nonroad sector before 2010, but the
widespread availability of the fuel by
September 2006 makes it easy for any
nonroad fleet to begin using the fuel
ahead of the EPA nonroad schedule.88

Emulsified diesel fuel
Emulsified diesel fuel is diesel fuel
(LSD or ULSD) blended with up

to 20% water and a proprietary
additive. The water emulsion has to
be stirred regularly when kept in a
stationary tank to ensure that the
water molecules are completely
enclosed by fuel molecules. Stirring is
important to avoid separation, which
could cause engine corrosion and
decreased lubricity. Storage tanks can
be equipped with stirring devices
such as circulation pumps. Though
the timeframe for recirculation needs
may vary based on individual product
specifications, Lubrizol’s PuriNOx
can be stored at room temperature

FIGURE 7
Ultra low sulfur diesel fuels availability

! Federal Class I areas (visibility)
! Counties exceeding PM2.5 NAAQS only
! Counties exceeding 8-hour ozone NAAQS only
! Counties exceeding both NAAQS

 Rings represent a 250-mile radius from refineries which produce lower sulfur fuel

Source: http://www.epa.gov/otaq/retrofit/fuelsmap.htm
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for 3–4 weeks before recirculation
becomes necessary.89

Emulsified diesel fuels generally do
not require engine modifications. How-
ever, fleet operators should check with
OEMs before using a fill-and-go system
like emulsified diesel and fleet operators
should confirm warranty compatibility
with the equipment/engine manufacturer
before using emulsified fuels. Emulsified
fuels have been tested for many onroad
and nonroad diesel engines, although
only Lubrizol’s PuriNOx summer blend
has received EPA verification. Summer
blend PuriNOx cannot be used when
ambient temperatures fall below
20 degrees Fahrenheit.90 EPA has veri-
fied PuriNOx for both on and nonroad
use and has confirmed a 16.8–23.3%
reduction in PM and a 17–20.2% reduc-
tion in NOx for nonroad applications.91

CARB has verified PuriNOx for
onroad engines model years 1988-2003
at 50% PM (Level 2) reduction and
15% NOx reduction.92 In addition,
CARB has verified PuriNOx and AZ
Purimuffler or AZ Purifier System for
1996 through 2002 diesel engines used
in off-road applications specifically at
the ports, railway yards and other
intermodal/freight handling operation
applications only. The PuriNOx and
AZ Purimuffler or AZ Purifier System
uses a diesel oxidation catalyst and an
emulsified diesel fuel to achieve a 50%
reduction in PM emissions, qualifying
it for a Level 2 CARB verification. The
system also achieves a 20% reduction in
NOx emissions.93

Using retrofit technology in con-
junction with emulsified fuels signifi-
cantly reduces both PM and NOx. For
example, use of an emulsified fuel with
a DPF produces PM emissions reduc-
tions of 95%, HC reductions of 85%,
CO reductions of 75% and NOx reduc-
tions of 25%. Use of emulsified diesel
fuel in conjunction with a DOC pro-

duces PM emissions reductions of 65%,
HC reductions of 60%, CO reductions
of 70% and NOx reductions of 25%.94

Thus, Environmental Defense recom-
mends that if emulsified fuel is used, it
be used in conjunction with a retrofit
device whenever possible to maximize
emissions reductions.

While many applications have
been successful, some have raised
concerns regarding fuel separation
in equipment that is not being used
regularly, loss of power, slower hydraulic
movement, injector pump failure in
newer engines and acceleration.95 When
considering the emissions reduction
rates of emulsified fuel, possible loss
of engine power and fuel efficiency
should be taken into consideration.
Fuel efficiency depends highly on the
duty cycle, and Lubrizol reports that
a typical loss is between 5 and 10%.96

Since water does not contribute energy,
emulsified diesel fuel can decrease
engine power by approximately
10–13%97 depending on how much
water has been added.98 Engine power
is also highly dependent on the duty
cycle and current engine sizing of the
vehicle. PuriNOx has successfully been
used in a variety of both low and high
horsepower offroad engines, from small
little John Deere Gators (all terrain
vehicles) to tractors, loaders, scalars,
dozers, haul trucks, cranes, marine
vessels, etc.99

Availability and cost of emulsified fuel
should be addressed with the local fuel
distributor. If a centralized fuel storage
tank is available on site, the emulsified
fuel can be blended on site, which may
be less expensive than when it has to be
trucked in. According to Lubrizol, for
example, PuriNOx prices vary by dis-
tributor, but a good approximation of
cost nationwide is $0.25 per gallon over
diesel fuel.100 However, depending on
where PuriNOx is sold and depending
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on the price of regular diesel fuel, it can
also be the same price or less expensive
than regular diesel fuel.101

Fuel-borne catalyst
A fuel-borne catalyst (FBC) is a liquid
fuel additive that conditions diesel
fuel, improving combustion and reduc-
ing emissions. An FBC can either be
added to bulk fuel or directly to the
construction vehicle’s fuel tank. An
FBC typically contains small amounts
of precious metals such as platinum,
cerium, or iron compounds. Use of an
FBC product can also improve fuel
economy by up to 10% and increase
horsepower by up to 5%.102

EPA has verified only one FBC,
called Platinum Plus®, so far.103 EPA
verified reduction rates for the FBC
used in conjunction with a DOC are
25-50% for PM, 16-50% for CO and
0–5% for NOx. According to Platinum
Plus’ manufacturer, only about 2% of
the platinum gets into the environment
because the platinum bonds with the
hot surfaces of the engine.104 Platinum
in the environment has a limited poten-
tial to produce allergy-like symptoms
for sensitive populations, such as: con-
junctivitis, coughing, wheezing or asthma
attacks.105 However, a recent study by
the United Kingdom’s Committee on
Toxicity of Chemicals in Food, Con-
sumer Products, and the Environment
reported: “platinum emissions from
the platinum based fuel catalyst were
unlikely to be in an allergenic form.”106

To address the amount of platinum
released into the environment and to
achieve the maximum possible emis-
sions reductions, Environmental
Defense recommends that an FBC
be used in conjunction with retrofit
equipment, such as a DPF or the
catalyzed wire mesh filter mentioned
in the technology section.107

Alternative fuels
To reduce emissions of hazardous
pollutants, construction fleet operators
can use an alternative fuel. The use of
alternative fuels provides not only
environmental benefits, but also can
reduce dependency on foreign petroleum
and improve energy security through
supply diversification. As with all vehi-
cles and equipment, to achieve the max-
imum possible environmental benefits,
alternatively fueled vehicles must be
properly maintained.

This section of the handbook explores
the specific advantages of biodiesel,
compressed natural gas, liquefied natural
gas and propane fuels. It is important
to note that alternative fuels might be
right for some fleets but not for others,
especially because, at this time, alterna-
tive fuels do not have the same easily
accessible infrastructure that diesel fuel
does. Information on the availability of
these, and other, alternative fuels is avail-
able from the Department of Energy’s
Alternative Fuels Data Center, which
can be accessed online at: http://
afdcmap.nrel.gov/locator/LocatePane
.asp.

Additionally, federal and state tax in-
centives may be available to help defray
increased purchasing costs for alterna-
tive fuel vehicles. More information on
tax and other financial incentives for
alternative fuel use is available from the
Department of Energy’s Alternative
Fuels Data Center at: http://www.eere
.energy.gov/cleancities/afdc/laws/incen
_laws.html.

BIODIESEL
Biodiesel is a renewable, biodegradable,
low-sulfur fuel that is produced from
many types of feedstocks including
vegetable oils (soybeans, rapeseeds,
canola oil) or animal fat. Biodiesel is
high in oxygen content (oxygenates)
which leads to lower PM emissions.
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Typically, biodiesel is blended with
conventional diesel in a 20% biodiesel
to 80% conventional diesel solution
(B20). At B20, most of the potential
PM benefits have been achieved while
minimizing potential NOx emissions
increases. Biodiesel can also be blended
with ULSD fuel, and in fact, makes up
for ULSD’s low lubricity. For example,
using a 1% biodiesel and 99% ULSD
blend increases lubricity 65% over pure
ULSD, which is essentially equivalent
to regular diesel fuel.108

EPA has statistically determined that
PM, HC and CO emissions decrease
and NOx emissions increase slightly
with B20 mixtures, when compared
with conventional diesel. B20 increases
NOx by about 2%, decreases PM by
approximately 10%, decreases HC by
around 21% and decreases CO by
approximately 11%.109 Thus, biodiesel
helps decrease emissions of some air
pollutants, but it slightly increases NOx

emissions.110 Due to the slight NOx in-
crease, biodiesel may only be appropriate
for use in areas that are attaining the
public health based standards for ozone—
and even then, only in combination with
other NOx reduction strategies. B20
may also be appropriate for areas that
have achieved their air quality standards
but must work actively to maintain that
status (maintenance areas).111

Biodiesel may also be used alone
(B100) rather than blended with con-
ventional or ULSD fuel. EPA has veri-
fied Biodiesel blends ranging from B1
to B100 for use in voluntary retrofit
initiatives.112 According to EPA, B100
is 5–11% less fuel efficient than con-
ventional diesel.113 Specifically, B100
reduces emissions of hydrocarbons by an
average of 67%, carbon monoxide by an
average of 48%, and particulate matter
by an average of 47%.114 On average,
B100 emits about 10% more NOx than
conventional diesel fuels do.115

COMPRESSED NATURAL GAS AND
LIQUEFIED NATURAL GAS
Compressed natural gas (CNG) is a
colorless, tasteless, and non-toxic fuel

that is mostly derived
from methane. Although
naturally odorless, an
odorant is frequently

added to CNG supplies to warn of its
presence, a precaution made necessary
by its flammability.116 CNG is extracted
from extensive underground reserves in
gas wells or in conjunction with crude
oil production and is commonly used to
power water heaters, stoves, and laundry
machines. However, CNG’s utility is not
limited to the household—it can also be
an excellent and clean alternative fuel
for mobile sources and has been used in
the heavy-duty onroad sector.117

The U.S. Department of Energy
describes CNG as “clean burning”
producing significantly fewer harmful
emissions than reformulated gasoline or
diesel when used in natural gas vehicles.
According to the U.S. Department of
Energy, commercially available medium-
and heavy-duty natural gas engines have
demonstrated over 90% reductions of
CO and PM and more than 50% reduc-
tion in NOx relative to commercial diesel
engines.118 To use CNG, one must pur-
chase a vehicle designed specifically for
CNG use. At this time, CNG is not
commercially available for nonroad use,
although several hand-built demonstra-
tion units exist.

Liquefied natural gas (LNG) is natural
gas that has been cooled to temperatures
of 260 degrees below zero, but it is
typically kept at high pressure so that it
does not have to be so cold. The fuel’s
freezing temperatures increase the need
for safety training by those operating
LNG fueled vehicles. Skin contact with
the fuel must be avoided, and machines
that use LNG can vent a flammable gas
mixture when not in use and parked in-
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doors. Additionally, LNG must be used
in a context where the LNG facility or
terminal meets all applicable state or local
government safety and siting rules. Simi-
lar to compressed natural gas, LNG has
been used in the heavy-duty onroad
sector,119 but is not commercially avail-
able for the nonroad sector at this time.

PROPANE
Propane, known also as Liquefied
Petroleum Gas, is a colorless and non-
toxic fuel produced as a byproduct of
natural gas processing or crude oil refin-
ing. Application of moderate pressure
can convert the gas into a liquid, in-
creasing the ease with which it is stored
and transported. Although propane
is less fuel efficient than gasoline, its
higher octane rating means that engines
run more smoothly and efficiently.

Propane also produces less pollution
than gasoline, and it can lower carbon
dioxide, carbon monoxide and non-
methane hydrocarbon emissions.120

Additionally, propane is readily avail-
able—fueling stations are found in all
50 states. This fuel is widely used in the
onroad sector, and has been successfully
used by non-road vehicles such as fork-
lifts or loaders.121

According to the U.S. Department
of Energy, propane vehicles can produce
fewer ozone-forming emissions than
vehicles powered by reformulated gaso-
line. In addition, tests on light-duty, bi-
fuel vehicles have demonstrated a 98%
reduction in the emissions of toxics,
including benzene, 1,3 butadiene,
formaldehyde, and acetaldehyde, when
the vehicles were running on propane
rather than gasoline.122
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One of the most effective ways to
reduce diesel pollution from existing
equipment is to combine the cleaner
fuels, discussed previously, with retrofit
technology. In this handbook, the term
retrofit is defined as incorporating any
device into diesel equipment to reduce
pollution. The term retrofit technology
is used interchangeably with emissions
control technology, pollution control tech-
nology and/or after-treatment technology.

There are a variety of demonstrated
retrofit technologies available to signifi-
cantly reduce PM, HC, CO, NOx, toxics
and odor emissions from existing heavy-
duty diesel vehicles. Many technologies
to reduce diesel PM are commercially
available today and have been used for
more than 25 years on nonroad diesel
engines in construction equipment.123

A number of NOx control technologies
that can significantly reduce pollution
are still in development, although some
are currently available.124 Additionally,
companies are making substantial invest-
ments to develop and commercialize
diesel exhaust emissions control tech-
nologies. In fact, just 12 of the over 40
member companies that make up the
Manufacturers of Emission Controls
Association (MECA) have invested more
than $1.8 billion in R&D and capital
expenditures to help reduce pollution from
the onroad and offroad diesel sectors.125

Thus, available retrofit technologies
and applications are expanding rapidly
and the industry is working aggressively
to pursue solutions to address heavy-duty
diesel emissions control.126 Hundreds of
scientists and engineers across the country
are contributing to key developments to
speed the evolution of diesel emissions
control technology127 and EPA has already
formed partnerships with state, local and
industry stakeholders in numerous states
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and the District of Columbia to reduce
pollution from existing diesel engines.128

This part of the handbook introduces
some of the many different options
available for retrofitting.129 It also pro-
vides information on the verification
status of each technology:

• Verified means that the technology has
been approved for use in either the
onroad or the nonroad sector by the
Environmental Protection Agency or
the California Air Resources Board;

• In development means that the tech-
nology has not yet been verified, but
may currently be in use in the onroad
or nonroad sector, undergoing field
testing, or in development.

Retrofit technologies can be geared
towards PM or NOx reduction, though
many also reduce CO and HC emissions
as well. Most advanced pollution control
technologies require diesel fuels with very
low levels of sulfur (15 parts per million
of sulfur or less) to work properly and
many can be combined for even deeper
pollution cuts. Please talk to your fleet
managers and Original Equipment Man-
ufacturers (OEM) to determine the best
options to meet your air quality goals.

Particulate matter reduction
DIESEL PARTICULATE FILTERS
(VERIFIED)130

A diesel particulate filter (DPF) is an
emissions control technology that traps

diesel particulate
matter from
engine exhaust
until the trap
becomes loaded
to the point that

a regeneration cycle is implemented to

DPF in-use
reduction numbers
NOx 0%
PM Up to 90%
HC Up to 90%
CO Up to 90%
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burn off the trapped particulate mat-
ter.131 DPFs are normally built with
a porous ceramic and metal mesh or
silicon carbide filter housed in a metal
container similar to a muffler. There
are two main categories of DPFs: active
and passive. The difference between
the two is in the methods used to
regenerate the filters. Passive systems
rely on a catalyst to lower the tempera-
ture at which the collected soot will
burn and, therefore, rely solely on the
duty-cycle of the vehicle and resulting
exhaust gas temperatures to ensure
that regeneration occurs as frequently
as required. Active systems use supple-
mental heat to supply the necessary
energy to burn the collected particulate
matter. The heat is provided by either
onboard or offboard burners or electrical
heaters. The type of DPF suitable for a
specific application depends, in addition
to other factors, upon the exhaust gas
temperature, the daily duty cycle of
the subject construction equipment
and the availability of ULSD. Passive
DPFs require the use of ULSD fuel
to facilitate regeneration and prevent

catalyst poisoning that would render
them inoperable.132 Active DPFs do
not require ULSD fuel.

Active filter systems can be used on a
broader range of vehicles because regen-
eration is accomplished by supplemental
means that do not rely on the operation
of the vehicle and the resulting duty-
cycle. However, an active system can
cost more than a passive system.

Although DPFs work by forcing the
exhaust through porous walls, PM is
collected without obstructing the flow
of exhaust gases or damaging the engine
or vehicle. Diesel particulate filters can
reduce PM2.5, PM10, HC, and CO emis-
sions by up to 90% and significantly
reduce emissions of other toxics, includ-
ing aldehydes.133 However, DPFs do not
remove NOx.

Prior to installing DPFs, engines
must be data-logged to ensure timely
and consistent regeneration and tested
to determine whether the required
exhaust gas temperature is achievable
for the necessary amount of time during
the daily duty cycle. In addition, a back-
pressure monitor must also be installed
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particulate filter.
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to allow real-time monitoring of DPF
performance and to ensure consistent
in-use regeneration. If there is insuf-
ficient regeneration, the DPF will
become plugged with soot, increasing
exhaust gas backpressure levels beyond
engine manufacturer specifications.

Particulate filters can be installed on
new or existing equipment, sometimes
as muffler replacements, to trap particu-
late matter in the exhaust.134 Because
DPFs tend to be larger and heavier than
a diesel oxidation catalyst or a regular
muffler, DPFs require some engineering
to be properly installed on construction
equipment. Installation of a DPF is more

complex, time consuming and costly than
the installation of a DOC. However,
the installation of a DPF is worthwhile,
because DPFs reduce PM, HC, and CO
by up to 90%, whereas DOCs only
reduce PM by approximately 20–30%,
and HC and CO by approximately
50–70%. According to retrofit manu-
facturers, installation of a DPF takes
about 5–7 hours and a DOC can be
installed by the equipment operator in
about 1–2 hours.

Depending on the application and
size of the equipment, most DPF appli-
cations cost between $7,000 and $12,000
excluding installation.135 Because DPFs
are currently more effective at reducing
particulate matter than other technolo-
gies, Environmental Defense strongly
encourages the use of DPFs whenever
possible.

Although DPFs are not as common
as DOCs, an increasing number of DPFs
are already being used at a number of con-
struction sites. Worldwide, DPFs have
been installed on over 70,000 heavy-duty
vehicles, primarily trucks and buses.136

Over 20,000 DPFs have been installed
on nonroad engines worldwide.137

PASSIVE DIESEL PARTICULATE
FILTER (VERIFIED)138

There are two different types of passive
DPFs: catalyzed and regular. A catalyzed
DPF will remove the soluble organic

TABLE 4
Examples of nonroad DPF installations

Type of equipment Type of DPF Location

Generator (600 kw) Active DPF (by Rypos) World Trade Center 7, NYC
Wheel Loader (CAT966) Passive DPF World Trade Center 7, NYC

(by Johnson Matthey)
Wheel Loader (CAT 966GII) Passive DPF American Asphalt, CA

(by Johnson Matthey)
Dump Trucks (Cummins, Passive DPF LA and surrounding areas, 
CAT and ITEC engines) (by Johnson Matthey) Seattle, Riverside County,

San Diego

Trapped
soot

Cell plugs

Exhaust
(soot, HC)
enter Exhaust

(CO2, H2O)
out

FIGURE 8
Schematic of a diesel
particulate filter

MECA, "Minimizing NO2 Emissions from Catalyst-
Based Diesel Particulate Filters." IDRAC Meeting,
February 6, 2002. Online resource, available at:
http://www.arb.ca.gov/diesel/presentations/020602/me
cano2resolution.pdf Last accessed 03/03/05
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fraction (SOF) portion of the PM
emissions in addition to regenerating
the elemental carbon (soot) fraction of
the PM.139 In addition, the exhaust gas
temperature required to ensure proper
regeneration is slightly lower for the
catalyzed passive DPF than for the reg-
ular passive DPF. The catalyzed DPF
requires a temperature of approximately
210°C, depending on the catalyst used.
The catalyst can also be added to the fuel
as a fuel-borne catalyst. CARB staff has
evaluated the catalyzed DPF as the most
effective control technology because it
can reduce PM emissions by over 85%.140

A regular DPF typically requires
a greater than 260–320°C operating
temperature for a significant portion
of the duty cycle and has found limited
application because of this.141 If the
necessary exhaust gas temperature can-
not be achieved for the required portion
of the daily duty cycle, an active DPF
(see below) should be considered.

ACTIVE DIESEL PARTICULATE
FILTER (VERIFIED)142

Active filters are used when the engine
exhaust temperature is too low for a
passive DPF and for older and dirtier
engines. Because these systems do not
rely on exhaust gas temperatures for
regeneration, but rather on heat addi-
tion to the exhaust gas stream by use
of burners or other means, an active
DPF can successfully operate at low
exhaust gas temperature. To increase
the exhaust temperature for efficient
regeneration, some commercial filter
systems have incorporated burners,
electrical heaters or fuel injection into
the exhaust stream. These burners or
electric heaters use about 1% of the
total fuel consumption.143

Although emissions reductions are
maximized with the use of ULSD, an
active DPF typically does not require the
use of ULSD fuel.144 Like passive DPFs,

an active DPF can be used alone or in
conjunction with a DOC to reduce gas-
eous hydrocarbons and carbon monoxide.
The California Air Resources Board has
verified Lubrizol’s actively regenerated
DPF, the CombifilterTM, for off-road
applications in 1996–2004 diesel engines.
The Combifilter system is verified for an
85% reduction in PM emissions.145

FLOW-THROUGH FILTERS
(VERIFIED)146

There are three types of flow-through
filters: 1) the catalyzed wire mesh filter;

2) the pertubated
path metal foil
filter; and 3) the
catalytic particu-
late oxidizer.
Flow-through
filters can be

comprised of wire mesh or pertubated
path metal foils. Like other filter
materials they can be used with active
systems or be catalyzed and perform as
a passive system.

First, the catalyzed wire mesh filter
(CWMF) is a new technology that has
been EPA-verified for onroad use in
conjunction with a fuel-borne catalyst.147

A CWMF requires an exhaust gas
temperature of 225°C for at least 25%
of the daily duty cycle, which is lower
than a DPF typically requires.148 Thus,
if a certain application does not allow
for a DPF due to low exhaust gas
temperatures, a CWMF might work.
A CWMF weighs about the same as a
DPF. EPA has verified the following
emissions reduction rates for Clean
Diesel Technologies, Inc.’s CWMF
when used with a fuel borne catalyst:
0–9% for NOx, 55-76% for PM,
75–89% for HC and 50–66% for CO.149

Generally, CWMFs should be visually
inspected once per year, and in the event
that the back pressure monitor signals
an unreversed back pressure buildup,

CWMF EPA verified
reduction numbers
(when used with
FBC)
NOx 0–9%
PM 55–76%
HC 75–89%
CO 50–66%



31

the CWMF should be returned to an
authorized dealer for thermal cleaning.150

However, several CWMF units that have
been in operation for over a year have
been essentially maintenance free.151 Cur-
rently, with limited quantities in pro-
duction, the price range for a CWMF is
$5,500 to $7,000.152 As with all emerg-
ing technologies, prices could decline as
demand for the technology grows.

Second, the pertubated path metal
foil flow-through filter is an emerging
technology of similar performance. It
can also be catalyzed both for emissions
control performance and regeneration
characteristics.

Third, a Catalytic Particulate Oxidizer
(CPO)153 is a new technology developed
for heavy and medium duty onroad and
offroad diesel engines. The CPO has
recently begun the CARB verification
process but, as of February 16, 2005, has
not been EPA or CARB verified.154 The
CPO has been certified155 in Europe and
is currently undergoing another verifica-
tion process in Switzerland.156 The tech-
nology does not trap or filter particulates
but oxidizes them continuously. Oxi-
dization is the process of adding oxygen
to break down pollutants.157 The chem-
ical reaction between catalyst material
and exhaust gases, according to the
manufacturer’s data, results in over 90%
reduction of HCs, CO and PM. The
CPO requires a minimum exhaust
temperature of 190°C. According to the
manufacturer’s specifications, the CPO
does not store ash, eliminating the need
to open and clean the filter regularly.
The CPO typically creates less back-
pressure than a DPF. CPOs costs range
between $6,000–$8,000, depending on
the size of the equipment.158

DIESEL OXIDATION CATALYSTS
(VERIFIED)159

A diesel oxidation catalyst (DOC) is
a type of catalyst (catalytic converter),

which chemically
converts HC,
CO, soluble
organic fraction
(SOF) and poly-
cyclic aromatic

hydrocarbons (PAH) to water vapor and
carbon dioxide. A DOC is a flow-through
metal or ceramic substrate coated with
a precious metal catalyst (e.g. platinum).
The outside of the DOC is metal and
looks similar to an exhaust muffler.
DOCs are a “bolt on” application and
they can be easily installed, typically as a
direct muffler replacement. DOCs do
not require engine modifications and
generally are maintenance free. Although
ULSD fuel is not required, PM emis-
sions reductions are increased with the
use of low sulfur or ultra-low sulfur
diesel fuel. DOCs can be installed on
old and new pieces of equipment; for
example, some new Caterpillar equip-
ment already comes with a DOC.

A DOC is a proven and efficient
technology that destroys large fractions
of toxic emissions. Typically, DOCs
reduce approximately 50–90% HC and
70-90% CO.160 As to PM reduction,
DOCs are effective for reducing the
SOF component of the particulate
matter.161 The SOF portion of PM
is composed of organic material from
engine fuel and lube oil that forms on
the surface of elemental carbon (black
soot).162 The SOF part of the particulate
matter is often referred to as wet PM.163

As a result, depending on the SOF
concentrations in the particulate matter
of diesel exhaust, DOCs reduce approx-
imately 20–30% of PM.164 SOF con-
centrations tend to decrease with newer
engines.165 If the reduction of black soot
(solid fraction) is the goal, a DPF or a
CWMF are more effective technologies
than a DOC.

DOCs also cut down on aldehyde,
smoke and odor.166 However, DOCs do

DOC in-use
reduction numbers
NOx 0%
PM 20–30%
HC 50–90%
CO 70–90%
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not remove NOx. To increase emissions
reductions, DOCs can be combined with
other after-treatment technologies, in-
cluding particulate filters. DOCs have
already enjoyed widespread use in the
onroad and nonroad sector. In fact, over
250,000 DOCs have been installed in
new and retrofitted nonroad engines
worldwide.167 The cost of an oxidation
catalyst is about 1–2% of the cost of new
construction equipment. For example, the
average cost for a DOC at the Boston
Big Dig was about $2,500 per piece of
construction equipment.168 (See also the

section on “Successes and Regional Pro-
grams.”) Costs vary depending on the size
of the equipment. Retrofit manufacturers
will be able to give accurate cost estimates
for each piece of equipment.

Overall, if a high number of construc-
tion vehicles should be retrofitted but
funds are limited, DOCs might be an
attractive option. DOCs might also be an
attractive option if ULSD fuel is not avail-
able in the area. If ULSD fuel is not avail-
able, Environmental Defense encourages
the use of low sulfur diesel (500 ppm)
instead of typical nonroad diesel.
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CRANKCASE EMISSIONS
FILTRATION SYSTEMS WITH DOC
(VERIFIED)
Crankcase emissions, on average, make
up between 10–25% of total engine

emissions over
a prescribed test
cycle but be-
come very high
(50–80%) on a
relative basis
when idling.169

Targeting these emissions with pollu-
tion control technology can reduce over-
all engine exhaust pollution.

One example of a crankcase emis-
sions filtration system is the Donaldson
SpiracleTM crankcase filter. According
to Donaldson, the filter eliminates
100% of all crankcase emissions and
also eliminates under-hood fumes,
reduces oil consumption by about
2–6 gallons/year and provides for a
cleaner engine compartment. Donaldson
reports that the Spiracle crankcase filter
can be used alone, without other pollu-
tion control technologies, but EPA
and CARB verification only apply the
Spiracle when used with a DOC.

When combined with tailpipe pollu-
tion reduction technology, such as a

Crankcase filter
with DOC in-use
reduction numbers
NOx 0%
PM 25–33%
HC 12–34%
CO 42–52%

DOC or a DPF, crankcase emissions
filtration systems can achieve even
greater emissions reductions. The
Donaldson Spiracle crankcase filter is
the only crankcase emissions reduction
system that has been verified for use,
when used with a DOC, by both EPA
and CARB. The overall system reduc-
tions are based on the tailpipe reduc-
tions. Donaldson has approval for two
different catalysts, depending upon the
fuel sulfur level.170 The use of a DOC
with a Spiracle filter has been verified
to reduce PM emissions by 25–33%,
HC emissions by 12–34%, and CO
emissions by 42–52%.171 According to
Donaldson, a DPF could be combined
with the Spiracle filter in lieu of a DOC
for a total engine emissions reduction
of 89%. Neither EPA nor CARB have
verified use of the Spiracle crankcase
filter with a DPF.

The Spiracle system has a broad
range of applications such as medium-
duty and heavy-duty trucks, buses, off-
road equipment and industrial generator
sets.172 For the retrofit market, the
Spiracle system is available in two dif-
ferent sizes. For medium-duty applica-
tions, the end-user price for the system
is approximately $325. For heavy-duty

Latched
service cover

Mounting
clamp

Oil
return

line

Crankcase
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FIGURE 10
Schematic of a crankcase emissions filtration system

Source: http://www.donaldson.com/en/engine/datalibrary/002509.pdf
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applications, the end-user price is approx-
imately $435.173

Nitrogen oxides reduction
In general, the retrofits discussed above
do not reduce NOx, a key precursor to
ozone/smog. Thus, to achieve NOx

emissions reductions, additional strate-
gies must be used. There are a number
of ways to reduce NOx pollution, but
not all are retrofit devices. NOx pollu-
tion control technology includes:
Selective Catalytic Reduction (SCR),
NOx adsorbers, lean NOx catalysts,
exhaust gas recirculation and fuel emulsi-
fiers. The California Air Resources
Board has determined that NOx

removal is cost effective at a cost of up
to $13,600 per ton of NOx reduced.174

The Texas Emissions Reduction Pro-
gram follows a similar standard of
$13,000 per ton of NOx reduced.175

SELECTIVE CATALYTIC
REDUCTION (IN DEVELOPMENT)176

SCR systems add a reductant177 (usually
ammonia or urea) to diesel exhaust to

convert NOx to
N2. The exhaust
and reductant are
processed by a
catalyst to reduce
PM, HC and
NOx. Initial

results from SCRs being used in com-
bination with other technologies, such
as a DOC, show the following possible
reduction rates: 60%–80% NOx, 25%
PM, 50–70% HC and CO.178 SCR
systems must maintain a careful balance
of proper urea injection and exhaust
temperature. Typically, a mobile SCR
needs to reach an exhaust gas tempera-
ture of 200–250°C to work. As soon as
the required exhaust gas temperature is
reached, NOx is being reduced. Thus,
unlike a DPF, no minimal daily duty

SCR combined
with DOC in-use
reduction numbers
NOx 60–80%
PM 25%
HC 50–90%
CO 70–90%

cycle is necessary for the SCR to func-
tion properly. However, if too much urea
is injected, ammonia slip (ammonia
being emitted through exhaust pipe)
may occur. Also, low exhaust tempera-
tures can actually increase NOx forma-
tion.179 To avoid ammonia slip, proper
control of the correct amount of urea
injection is needed. For that reason,
some mobile SCRs have a NOx sensor
before and a NOx sensor after the urea
injector to remotely record data.180

While aided by the use of ULSD fuel,
SCRs can be used with low sulfur fuel
(500 ppm).181 SCR’s high NOx reduction
potential makes them an attractive option
for NOx emissions reduction. SCRs can
be combined with a DOC or a DPF.
SCRs can be used in stationary (i.e.
generator set, compressors and pumps)
as well as mobile applications. Marine
vessels, ferries and trains have success-
fully installed SCRs.182 Mobile SCRs are
currently being used in a number of con-
struction pilot programs.183 As of Febru-
ary 11, 2005, the only SCR system that
EPA/CARB have verified is Extengine’s
ADEC system. Another verification of
a mobile SCR system for onroad engines
is expected by the end of 2005.184

Urea, the reductant that is typically
used in SCR systems, is a substance that
is contained in agricultural fertilizer. Thus,
urea is plentiful in the United States and
while supply should not cause a problem,
lack of infrastructure sometimes does. If
a fleet of several vehicles is being retro-
fitted with SCRs, a urea dispenser can
be set up at the construction site. Infra-
structure problems sometimes occur if
only one or two vehicles are being retro-
fitted because of the small quantities
of urea needed. Urea distribution costs
range between $0.70 and $35 per gal-
lon.185 The amount of urea needed per
engine is a function of engine-out NOx

levels, which differ depending on the
year the engine was built, and vehicle



35

size.186 For every gallon of diesel fuel,
about 5–10 ounces of urea are needed.187

The cost range for SCR systems
varies greatly depending on the engine
horsepower and the application. Mobile
SCR systems in the 200–750 hp range
cost between $12,500 and $15,000 for
small quantities of SCR units.188 These
mobile SCR units are similar to an
automotive type of system. Large sta-
tionary power generating SCR systems
in the 750–2000 hp range can cost up
to $80,000.189

NOX ADSORBERS
(IN DEVELOPMENT)
A NOx adsorber, also sometimes referred
to as a NOx trap, works in two stages to
remove NOx from diesel exhaust. First,
it uses a catalyst to adsorb NOx emis-
sions during lean operation.190 Adsorb
means to accumulate liquids or gases
on a surface and “lean operation” occurs
when the air-to-fuel ratio is high (per-
haps 50 parts air to one part fuel), for
example when a vehicle is going down-
hill or has a light load. Then, after the
adsorber has been fully saturated with
NOx, the system is regenerated (cleans
itself ) when the engine runs rich.191 An
engine runs “rich” when the air-to-fuel
ratio is low (perhaps 29 parts air to one
part fuel), for example when a vehicle is
going uphill or has a heavy load. Also
the exhaust gas temperature is very hot
when an engine runs rich, which helps
burn off the NOx.

Unlike the other pollution controls
discussed in this section, NOx adsorbers
are not retrofittable, i.e. they are not
muffler replacements like diesel oxida-
tion catalysts or diesel particulate filters
and they can not be “added-on” like
SCR. Instead they must be incorporated
into the engine/vehicle design by the
original equipment manufacturer. Al-
though adsorbers have a high potential
for NOx emissions reductions, when

sulfur-rich fuel is used the NOx adsorp-
tion process is rapidly deactivated and
rendered ineffective.192 According to
MECA, “To make this technology a
commercial reality, low sulfur fuel is a
requirement.”193 Near zero sulfur levels
(less than 15 ppm sulfur) enable the
application of catalyst and adsorption
technology to run without interference.194

According to MECA, NOx adsorber
systems (in a low sulfur fuel environ-
ment) have the potential to provide “a
high level of NOx reduction across a
wide range of operation conditions
(temperature and NOx concentration)—
conditions which are consistent with the
diversity in engine-out exhaust associ-
ated with both light- and heavy-duty
diesel applications.”195 In fact, one man-
ufacturer, Catalytica Energy Systems,
states: “while still in early-stage devel-
opment, our after-treatment approach
is designed to offer a continuous pro-
duction of a reactive reductant across
a broad operating range to enable up
to a 50% reduction in NOx.”196 The
operating temperature windows for
NOx adsorber technology ranges from
200 to 550°C.197 At the present time,
only prototypes of NOx adsorbtion
systems are available, so this technology
is not yet commercially available or ready
for CARB and/or EPA verification.

LEAN NOX CATALYSTS
(IN DEVELOPMENT)198

Lean NOx catalyst technology can achieve
a 10-40% reduction in NOx emissions.199

This technology
is more effective
when a supple-
mental hydrocar-

bon reductant is injected into the exhaust
stream.200 The hydrocarbons facilitate the
conversion of NOx to nitrogen and water
vapor in the catalyst.201 Lean NOx cata-
lysts are attractive because the technology
requires no core engine modifications or

Lean NOx catalyst
in-use reduction
numbers
NOx 10–40%
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additional infrastructure and can be
used to retrofit older machines.202

Like NOx adsorbtion technology,
lean NOx catalysts require low sulfur
fuel; however, this technology has a
higher tolerance for sulfur, requiring
fuel with a sulfur content of less than
250 ppm versus the less than 15 ppm
required for adsorbtion technology.203

Additionally, this technology imposes a
fuel efficiency penalty of 4–7%.204

Combinations of different
retrofit devices
Retrofit devices as well as fuel addi-
tives can be combined to maximize
emissions reductions. Some retrofit
devices combine, PM, HC, CO with
NOx reduction in one unit.205 Three
examples follow:

SCR SYSTEM COMBINED WITH PM
EMISSIONS CONTROL (VERIFIED)206

Extengine’s ADEC system combines
NOx and PM control technology in one

unit. The NOx is
reduced with an
SCR system, and
the PM control is
achieved with a

DOC.207 This technology has been
verified by CARB as achieving a 25%
reduction in particulate matter emis-
sions, and an 80% reduction in NOx

emissions.208 The City of Houston has
successfully retrofitted two excavators
with the ADEC system and has praised
the emissions benefits.209 The ADEC
system can also be incorporated with
other DPFs for even higher PM reduc-
tions, although each individual retrofit
application would require evaluation.210

With a DOC, and SCR with Ammonia
Slip Catalyst,211 the cost of the ADEC
System is $14,500 before installation.212

Johnson Matthey is developing a
technology that combines NOx and PM

ADEC (SCR/DOC
system) verified
reduction numbers
NOx 80%
PM 25%

control technol-
ogy in one unit,
the SCRTTM sys-
tem (not verified
as of February
2005) in which
NOx is reduced
with an SCR and

PM is reduced with a DPF. The SCRT
system virtually eliminates HC and CO
emissions and reduces PM and NOx by
75–90%.213 To date, approximately 100
SCRTs have been installed on heavy-duty
diesel engines for field testing.214 Johnson
Matthey estimates that the SCRT will
be commercially available by mid-2005.

LEAN NOX CATALYST WITH PM
EMISSIONS CONTROL (VERIFIED)215

Cleaire Advanced Emission Control’s
LongviewTM diesel emissions control

system is a
CARB and EPA
onroad verified
NOx reducing
technology.216

The Longview
system reduces

smoke, odors and NOx by 25%, PM by
85%, and HC and CO by 90%.217 The
Longview system integrates a NOx

reducing catalyst (Lean NOx Catalyst)
and a catalyzed DPF. The Longview is a
muffler replacement system. The use of
ULSD fuel and an exhaust gas tempera-
ture of 260°C for at least 25% of the
daily duty cycle are required.218

Longview systems have been success-
fully installed in onroad applications
including refuse, transit, school bus, voca-
tional work trucks, delivery trucks and
line haul trucks. They have also been
installed on nonroad mobile equipment
such as motor graders, bucket loaders,
agricultural tractors, agricultural water
pumps and generators, some dating back
to 1988.219 The Longview needs regular
maintenance; the maintenance interval

Cleaire’s Longview
Filter CARB verified
reduction numbers
NOx 25%
PM 85%
HC 90%
CO 90%

Johnson Matthey
(SCRT) field-testing
reduction numbers
(not verified as of
February 2005)
NOx 75–90%
PM 75–90%
HC Over 90%
CO Over 90%
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depends on the number of hours of oper-
ation. Cleaire has developed maintenance
procedures and equipment that are avail-
able through local Cleaire distributors.
Pre-installation data logging is typically
not required.220 The cost range221 is be-
tween $18,500-$20,500 (including in-
stallation and tax) for 6–11 liter engines
and about $21,000 (including installation
and tax) for 12–15 liter engines.222

Cleaire’s Lonestar system achieves
about a 25–30% NOx, a 50–70% PM,

and a 40–60%
HC and CO
emissions reduc-
tion.223 The
Lonestar is a
combination
of a Lean NOx

catalyst and
a high-performance DOC.224 The
Lonestar is currently undergoing
CARB’s verification process225 and
Cleaire is expecting verification by
the end of 2005.226 The Lonestar costs
about $12,500 (including tax and in-
stallation) for 6–12 liter engines and
about $15,000 (including tax and in-
stallation) for 12–15 liter engines.227

LOW PRESSURE EXHAUST
GAS RECIRCULATION (IN
DEVELOPMENT)228

Retrofitting exhaust gas recirculation
(EGR) on a diesel engine offers an
effective means of reducing NOx emis-
sions from the engine. Both low-pressure
and high-pressure EGR systems exist,
but low-pressure EGR is most suitable
for retrofit applications because it does
not require engine modifications.

Cleaire’s Lonestar
system in-use
reduction numbers
(not verified as of
February 2005)
NOx 25–30%
PM 50–70%
HC 40–60%
CO 40–60%

As the name implies, EGR involves
recirculating a portion of the engine’s
exhaust back to the charger inlet or intake
manifold, in the case of naturally aspirated
engines. In most systems, an intercooler
lowers the temperature of the recirculated
gases. The cooled recirculated gases, which
have a higher heat capacity than air and
contain less oxygen than air, lower com-
bustion temperature in the engine and
reduce NOx formation. Diesel particu-
late filters are an integral part of any
low-pressure EGR system, ensuring
that large amounts of particulate matter
are not recirculated to the engine.229

EGR systems are capable of achiev-
ing NOx reductions of more than 40%.
More than 1,500 EGR systems have
been installed worldwide. EGR retrofit
systems are now being installed in the
U.S. on solid waste collection vehicles,
buses and some city-owned vehicles.
The cost of retrofitting EGR with a
DPF on a typical bus or truck engine
is about $13,000–15,000.

Currently, there is one low-pressure
EGR system available commercially:
STT Emtec’s DNOx® system. SST
Emtec is currently pursuing CARB
onroad verification for this technology,
and intends to pursue nonroad verification
in the future.230 STT Emtec has stated
that though this technology has “not yet
been used with nonroad engines, it can
be,” and the technology is commercially
available for nonroad applications.231

Further details of the costs involved
in replacing, refueling, and retrofitting
diesel vehicles are available from EPA
and MECA at http://www.epa.gov/
otaq/retrofit/documents/meca1.pdf.
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Using cleaner diesel fuels or pollution
control technologies on diesel engines
powering construction equipment pro-
vides substantial public health benefits
and improvements in air quality, but
may also require investments in these
fuels or technologies. Fortunately, state
and local governments, fleet operators
and vehicle owners have a number of
options for financing cleaner diesel
programs. This section of the Cleaner
Diesel Handbook describes some pro-
grams on which state and local govern-
ments could model their own funding
programs, followed by a discussion of
funding available through federal sources.

State and local retrofit financing
program models
CARL MOYER MEMORIAL
AIR QUALITY STANDARDS
ATTAINMENT PROGRAM
Both the state government of California
and local air quality management districts
play a substantial role in funding Cali-
fornia’s Carl Moyer Memorial Air
Quality Standards Attainment Program
(described in detail in the Success Stories
section of this handbook). More informa-
tion on the Carl Moyer Program is avail-
able on the California Air Resources
Board web site, at: http://www.arb.ca
.gov/msprog/moyer/moyer.htm.

In 1998/1999, the years of the pro-
gram’s inception, the legislature and the
governor appropriated $25 million in
funding for engine projects. Local air
quality districts matched every two
dollars of state money with a dollar con-
tribution. In the third year of the pro-
gram, state funding rose to $45 million
for engine projects, and the district match
was reduced to an average of one dollar
per every $3.68 received. “In-kind” con-

CHAPTER 7
Funding

tributions, such as administrative costs,
comprised up to 15% of match funds.232

In 2002, California voters approved
Proposition 40, the Clean Water, Clean
Air, Safe Neighborhood Parks, and
Coastal Protection Act, which included
approximately $40 million for Carl
Moyer implementation.233 These funds
sustained the program through its fifth
and sixth years. Carl Moyer’s seventh
year funding, approved through the
2004/2005 budget, was approximately
$30.5 million.234 The 2004/2005 budget
also authorized an adjustment to Smog
Check fees, establishing a continuous
source of funding ($61 million/year) for
the program.235

Assembly Bill 923, approved by
the governor in September of 2004,
authorized two additional sources of
funding for the Carl Moyer program.
The first was an increase in funding
from tire fees, $25 million in 2005/2006
and $16 million in subsequent years. This
brought state funding of the program to
a total of approximately $86 million in
2005/2006 and $77 million thereafter.236

The second increased the allowed sur-
charge on district-levied motor vehicle
registration fees from $4 to $6.237 Reve-
nue from this program is expected to
provide up to $55 million in local fund-
ing for Carl Moyer implementation in
2004/2005 and ensuing years.238 Of
the allowed $6 charge, $2 is to be used
specifically for the Carl Moyer Program,
for the new purchase, retrofit, repower,
or add-on of equipment for previously
unregulated agricultural sources, for the
new purchase of schoolbuses pursuant
to the Lower-Emission School Bus Pro-
gam, or for accelerated vehicle retire-
ment or repair programs. The remaining
$4 will continue to be used to “imple-
ment reductions in emissions from
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vehicular pollution sources.”239 The dis-
trict collecting the surcharge may use
only 5% of the surcharge for administra-
tion of the program. Emissions reductions
achieved through this program may not
be used to offset emissions reductions
obligations, nor are they tradable (i.e.
available for sale/purchase) in a market-
able pollution permit system. Rather,
credits resulting from this funding must
be “retired.”240

NORTH CAROLINA’S MOBILE
SOURCE EMISSIONS REDUCTION
GRANT PROGRAM
The North Carolina Department of
Natural Resources, through its Division
of Air Quality, sponsors the Mobile
Source Emissions Reduction Grant pro-
gram in order to provide economic in-
centives for actual emissions reductions
from on and off-road mobile sources.
More information on the Mobile Source
Emissions Reduction Grant Program is
available on the NC Department of
Natural Resources web site, at http://
daq.state.nc.us/motor/ms_grants/

Funded by a 1/64-cent per gallon tax
on gasoline sold in North Carolina, the
program has awarded 78 grants totaling
$5.74 million statewide since 1995. In
2004, $350,000 was awarded to area
school districts to install diesel oxidation
catalysts on school buses.241

THE TEXAS EMISSIONS
REDUCTION PLAN (TERP)
The Texas Emissions Reduction Plan
(TERP) combines incentive programs,
research, and technology development
aimed at improving air quality in Texas.
The centerpiece of the program provides
grants to eligible projects in nonattain-
ment areas and other, TERP-designated,
counties to offset the incremental cost
associated with the activities to reduce
emissions of NOx from high-emitting

mobile diesel sources.242 More informa-
tion on the TERP program is available in
the Success Stories section of this hand-
book, and on the Texas Natural Resources
Conservation Commission’s web site,
at: http://www.tnrcc.state.tx.us/oprd/
sips/terp.html.

The Texas Commission on Environ-
mental Quality (TCEQ) administers
the TERP program. The Legislature
established the TERP in 2001 through
Senate Bill 5, and amended it through
House Bill 1365 in 2003.243 Total 2004
revenue was $141.7 million, $127.5 mil-
lion of which was used for grant pro-
grams. The program was extended
through 2010 by the Texas Legislature
in the 79th regular session.244

For more specific information on
funding sources, please refer to the
“Texas Emissions Reductions Plan:
Biennial Report to the Legislature”:
http://www.tceq.state.tx.us/assets/public/
comm_exec/pubs/sfr/079_04.pdf

In addition, your State or local com-
munity may have funding available. Fleet
owners should contact their local and
state air quality and transportation agen-
cies to learn more about available funding.

Federal grant funding
Construction companies, fleet operators
or individuals operating construction
equipment in states or local communi-
ties without funding programs such as
those described above may find federal
grant programs an option for assisting
with the cost of retrofitting vehicles or
purchasing clean fuels. EPA and the
Diesel Technology Forum have com-
piled lists of funding sources that may
be available in your area. Please visit,
http://www.epa.gov/otaq/retrofit/
retrofunding.htm and http://www
.dieselforum.org/factsheet/programs
.html for further details.
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Both EPA and CARB operate onroad
and nonroad retrofit technology verifi-
cation programs. These verification
programs test retrofit devices in order
to assign PM and/or NOx emissions
reduction values to specific devices.
Recently, EPA or CARB have verified
new retrofit technologies for the non-
road sector.245

There is now a Memorandum of
Agreement (MOA) between the Envi-
ronmental Protection Agency and the
California Air Resources Board for
coordination and reciprocity in diesel
retrofit device verification. This MOA
is intended to expedite the verification
and introduction of innovative emis-
sions reduction technologies. Addition-
ally, this MOA should reduce the effort
needed for retrofit technology manu-
facturers to complete verification. In the
near future, EPA and ARB will provide
guidance on how this agreement will be
implemented. Please see http://www.epa
.gov/otaq/retrofit/documents/epa-arb
_moa.pdf for additional detail.

The objective of the EPA Voluntary
Diesel Retrofit Program Verification
Process is to introduce verified tech-
nologies to the market in a cost-effective
manner, while providing customers with
confidence that verified technologies
will provide emissions reductions as
advertised.246 This verification process
will evaluate the emissions reduction

CHAPTER 8
Onroad and nonroad EPA/CARB verification

performance of retrofit technologies,
including their durability, and identify
engine operating criteria and conditions
that must exist for these technologies to
achieve those reductions.247 According
to the CARB web site:

...the ARB has several programs relating
to sale, use, or modification of emission
control systems. The programs are specific
to the type of device as well as the market
for which it was designed. The CARB
Verification Procedure provides a way
to thoroughly evaluate the PM emission
reduction capabilities and durability of a
variety of diesel emission control strate-
gies as part of a retrofit in-use program. It
ensures that emission reductions achieved
by a control strategy are both real and
durable and that production units in the
field are achieving emission reductions
consistent with their verification. The
verification procedure requires a minimum
PM reduction of at least 25%. Although not
a requirement at this time, if a diesel
emission control strategy also reduces NOx

emissions by at least 15%, that reduction
can also be verified. CARB has established
a tiered verification plan which is
illustrated in the table below...248

In-use testing
In addition to verifying pollution con-
trol technologies at certain levels of

TABLE 5
CARB verification classifications for diesel emissions control strategies

Pollutant Reduction Classification 

PM

< 25% Not verified 
> 25% Level 1 
> 50% Level 2 
> 85%, or < 0.01 g/bhp-hr Level 3

Source: http://www.arb.ca.gov/diesel/verdev/background.htm
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emissions reductions, it is also very
important to have rigorous in-use
testing procedures. In-use testing—
the process of testing a technology
during real world operating condi-
tions—yields the most accurate picture
of emissions from a piece of equipment.
By using a portable emissions testing
system, researchers can get a better
understanding of what is happening
to emissions throughout the lifecycle
of a piece of equipment. This procedure
will ensure that technologies are per-
forming at intended levels for the dura-
tion of use for a piece of equipment.
For more details on EPA in-use testing
requirements for manufacturers, please
visit: http://www.epa.gov/otaq/retrofit/
retrotesting.htm. More information
about CARB’s verification procedure

and in-use compliance requirements is
available at: http://www.arb.ca.gov/
regact/dieselrv/dieselrv.htm.

Monitoring
While EPA and CARB in-use testing
programs are designed for manufacturers
of retrofit technologies, Environmental
Defense believes that monitoring at a
retrofit site can be a valuable part of a
retrofit program because it allows all
involved to see the actual pollution-
control benefits of various retrofit
strategies. This type of information can
be invaluable to citizens and policy
makers advocating on behalf of retrofit
programs. We strongly encourage
inclusion of good in-use monitoring
procedures for all retrofit programs.
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One way a state may be able to achieve
emissions reductions that can be factored
into its State Implementation Plan (SIP)
is by including a rigorous retrofit pro-
gram. A State Implementation Plan
is a federally enforceable plan that
describes a state’s strategy for achieving
and maintaining the public health based
National Ambient Air Quality Stan-
dards (NAAQS).249

Recent EPA data shows that about
half of all Americans live in places that
fail to meet public health based standards
for ozone and/or fine particulates. On
April 15, 2004, EPA found 474 coun-
ties—home to 159 million Americans—
out of compliance with the health-based
eight-hour ozone standard.250 In Decem-
ber 2004, EPA found that 224 counties in
20 different states are not meeting the
nation’s first PM2.5 air quality standards.251

CHAPTER 9
Retrofit programs in State Implementation Plans

• To find out whether or not you live in
a county that is meeting the public
health based standards for ozone go to:
http://www.epa.gov/ozonedesignations/
statedesig.htm.

• To find out whether or not you live
in a county that is meeting the federal
PM2.5 standards go to: http://www.epa
.gov/pmdesignations/finaltable.htm.

Because more than half of the U.S.
population lives in areas with unhealthy
air, Environmental Defense believes that
retrofit programs for all diesel equip-
ment currently in use are critical com-
ponents of any SIP.

If an area does want to quantify the
benefits of a retrofit program, it may be
able to do so by incorporating the bene-
fits into the SIP, and it may also be able
to use the benefits to demonstrate

Designated nonattainment (September 2005)
!! PM2.5 only        ! PM2.5 and 8-hour ozone        ! 8-hour ozone only

FIGURE 11
Counties designated nonattainment for PM2.5 and/or 8-hour ozone standard

Several counties have only a portion designated nonattainment. These counties are represented as
whole counties on the map. Source: http://www.epa.gov/oar/oaqps/greenbk/mappm25o3.html
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conformity to its SIP. Areas with large
retrofit programs should work with
the appropriate EPA Regional Office252

regarding SIP credits.253 EPA encourages
early consultation between project spon-
sors, planners, and EPA Regional Offices
during the development of a SIP and
the calculation of SIP credits. Including
a program in a federally enforceable
document should be done carefully as
legal action can be taken if the program
is not carried out as described.

Additionally, project sponsors should
work with their state air quality and
transportation agencies as well as federal
DOT and EPA regarding inclusion of a
retrofit program in a SIP or conformity
determination and the credits of that
program. The state air pollution agency
should assume primary responsibility for

the calculation of retrofit credits and
incorporation into the SIP. With the
guidance of the appropriate EPA
Regional Office, the state should work
with areas, sponsors, planners, fleets, etc.
in implementing retrofit projects and
programs for this purpose.

To learn more about calculating SIP
credits from retrofit projects, please refer
to the EPA web page at: http://www.epa
.gov/otaq/retrofit/aqsipcalc.htm (“Guide-
lines For States On Establishing SIP
Credits From Heavy-Duty Engine
Retrofit Projects”). A NESCAUM
report, prepared for EPA in 1999, is
a good resource for more information
on how these types of calculations are
made.254 EPA is expected to issue addi-
tional guidance on how to calculate SIP
credits for retrofits in Spring of 2005.255
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In this section of the handbook,
Environmental Defense offers a
framework for implementing retrofits
and best management practices to help
protect public health and ensure clarity
for the construction industry and others
who wish to reduce the pollution from
existing diesel construction equipment.
Local and state governments seeking
to employ clean diesel fuels and tech-
nologies in construction projects have
a number of options to encourage con-
tractors to retrofit their existing diesel
vehicles, use clean fuels or enact other
best management practices, such as
anti-idling measures. Environmental
Defense believes these commitments
to cleaner, healthier air can be incor-
porated in several different ways. The
ideas outlined below could be used as:
(1) an administrative or legislative com-
mitment; (2) a contract specification,
as a preference in the bidding process;
(3) in an environmental impact state-
ment, (4) in an executive order; or (5) in
a Community Benefit Agreement.

To reduce diesel emissions from exist-
ing nonroad vehicles, Environmental
Defense recommends both the installa-
tion of best available technology and the
use of cleaner fuels, including diesel fuel
that has 15 ppm of sulfur or less (ULSD).
In Environmental Defense’s view, “best
available” technology is that which
achieves maximum emissions reduction
of fine particulate matter and NOx for
a given particular engine type and appli-
cation. Because specific emissions con-
trol technologies require different engine
performance characteristics (tempera-
ture, duty cycles, etc.), each application
has to be reviewed to determine the
appropriate retrofit technology. Some
flexibility and combinations of different
technologies will be needed to achieve

CHAPTER 10
Tools for spurring retrofits

maximum emissions reductions for
each application. Therefore, we suggest
a cascading series of emissions-control
choices, ranked according to emissions-
reduction performance. In this way,
states, local agencies, fleet operators
and contractors will be able to match
best technologies to the specific engine
and application, and will be required
to achieve the maximum possible clean
air benefit.

To begin, there should be an over-
arching, central commitment to using
DPFs in combination with a NOx

control. DPFs can achieve particle
reductions of up to 90%. If no NOx

control is available, then the DPF can
be used alone. If it is not possible to
use a DPF, then Environmental Defense
suggests using a DOC or a CWMF in
combination with NOx control. Diesel
oxidation catalysts can achieve particle
reductions of 20–30%, and CWMFs
can reduce PM by more than 50%. If no
NOx control is available, then the DOC
or CWMF can be used alone. Lastly, if
no pollution control technology can be
used, then Environmental Defense
suggests using the cleanest possible
fuels. Switching from onroad diesel fuel
(500 ppm sulfur content) or from non-
road diesel fuel (about 2000-3000 ppm
sulfur content) to ULSD (15 ppm sulfur
content or less) can reduce particulate
matter, smoke and sulfate emissions.256

Environmental Defense advises
using only technologies that are on
or in the queue for EPA’s or CARB’s
verified lists to ensure that you are
installing a high quality product on
your diesel engine. However, states and
local governments should include pilot
or demonstration products if they wish
to investigate promising new emissions
control technologies.
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If not technologically feasible

If not technologically feasible

If not technologically feasible

If not technologically feasible

Sample legislation regarding
green contracting (retrofits and
clean fuels)
According to the federal Clean Air Act,
only EPA may set emissions standards for
new nonroad engines and vehicles. EPA
sets emissions standards for new nonroad
engines and new nonroad vehicles. In
May of 2004, EPA issued a rule setting
emissions standards for new nonroad
engines as well as regulating the amount
of sulfur allowed in diesel fuel for the non-
road sector.257 For more information on
this new nonroad rule, please refer to:
http://www.epa.gov/nonroad-diesel/.
EPA has addressed new nonroad vehicles,
but there are many older vehicles on the
road today. Therefore, Environmental
Defense recommends that states and
local municipalities encourage retrofits
and the use of cleaner fuels for existing
nonroad vehicles. Cleaning up older
diesel engines will be an important piece
for reducing air pollution while the new
nonroad rule phases in.

Cleaner fuels

CWMF or DOC without NOx control

CWMF or DOC plus NOx control

DPF without NOx control

DPF plus NOx control To encourage retrofits on existing non-
road equipment and the use of cleaner
fuels, Environmental Defense suggests
that state and local municipalities pass
regulations (also sometimes referred to
as “green contracting laws”) regarding the
use of retrofit technology on state/local
municipality owned nonroad diesel vehi-
cles as well as nonroad diesel vehicles used
when contracting with state/local muni-
cipalities. Environmental Defense also
suggests including the use of ULSD fuel
(15 parts per million of sulfur or less) as
one of the contract specifications.

NEW YORK CITY’S LOCAL LAW 77
New York City’s Local Law 77 requires
the City to use ULSD fuel and retrofits
on city-owned nonroad equipment.258

Local Law 77 also includes use of retro-
fits and ULSD as a contract specifica-
tion in public works contracts.

Excerpts from New York City’s Local
Law 77, Section 1:259

b. (1) Any diesel-powered nonroad vehicle
that is owned by, operated by or on behalf
of, or leased by a city agency shall be
powered by ultra low sulfur diesel fuel.

(2) Any diesel-powered nonroad vehicle
that is owned by, operated by or on behalf
of, or leased by a city agency shall utilize
the best available technology for reducing
the emission of pollutants.

c. (1) Any solicitation for a public works
contract and any contract entered into as
result of such solicitation shall include a
specification that all contractors in the per-
formance of such contract shall use ultra
low sulfur diesel fuel in diesel-powered
nonroad vehicles and all contractors in the
performance of such contract shall comply
with such specification.

(2) Any solicitation for a public works
contract and any contract entered into as
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a result of such solicitation shall include
a specification that all contractors in the
performance of such contract shall utilize
the best available technology for reducing
the emission of pollutants for diesel-
powered nonroad vehicles and all con-
tractors in the performance of such contract
shall comply with such specification.

NEW YORK STATE ASSEMBLY LAW
ON CONSTRUCTION IN LOWER
MANHATTAN
The Coordinated Construction Act
for Lower Manhattan, passed by
both the New York State Senate and
Assembly, commits New York State
construction projects in lower Man-
hattan to control emissions by requiring
that nonroad vehicles be powered with
ULSD and retrofit with technologies
such as oxidation catalysts, particulate
filters or an emissions control tech-
nology that achieves the lowest particu-
late matter emissions.260

Excerpts from Section 4 of the
Coordinated Construction Act for
Lower Manhattan:

e. Notwithstanding any general, special or
local law or rule or regulation to the con-
trary, a public agency shall require con-
tractors and subcontractors to use only
ultra-low sulfur diesel fuel to power the
diesel-powered non-road vehicles with
engine horsepower (HP) rating of 60 HP
and above used on lower Manhattan redevel-
opment projects and, where practicable, to
reduce the emission of pollutants by retro-
fitting such non-road vehicles with oxidation
catalysts, particulate filters, or technology
with comparable or better effectiveness.
(emphasis added)

SACRAMENTO’S OZONE SUMMIT
MODEL “GREEN CONTRACTING”
ORDINANCE
The Sacramento Ozone Summit, a
gathering of agency heads and elected

officials from around the Sacramento
federally designated Ozone Non-
attainment Area, led to the design of a
green contracting model ordinance by
the Sacramento Metropolitan Air
Quality Management District’s Mobile
Source Division. This ordinance offers
a voluntary and flexible approach to
reducing construction site emissions that
would certify rental firms/construction
firms as “green contractors.” Being
“green” would entail curtailing activities
on “spare the air” days, mitigating emis-
sions using ULSD or emulsified fuel,
and replacing/retrofitting engines using
Carl Moyer incentive funds or Sacra-
mento Emergency Clean Air Trans-
portation Funds (SECATF), which at
one point totaled $28 million. “Green
contractors” would then receive bidding
bonuses that would give them a com-
petitive advantage in the contract bid-
ding process. “Green contractors” would
also be subject to detailed monitoring of
construction equipment.261

Excerpts from Section 3. of the
Model “Green Contracting” Ordinance:

Within 90 days of adoption of this Chapter,
the (insert name of local agency) shall
designate a Program Manager (such as the
agency’s manager responsible for procure-
ment) and shall develop and implement a
Green Contracting Program. The Green
Contracting Program must include a
description of the plan to encourage
contractors operating within the (insert
name of local agency) to procure and to
operate low-emission vehicles and to
obtain low-emission fleet status for off-
road equipment fleets and heavy-duty
on-road vehicle fleets. The (insert name
of local agency)’s Green Contracting
Program must focus on fleet owners that
have contracts for (insert name of local
agency) business.

The (insert name of local agency) must
include contract bid language that would
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implement the following Green Contract-
ing Program requirements. See (c) for the
exception to this requirement.

Sample contract specifications
BOSTON BIG DIG
Excerpt from Section 721.562 of the
Big Dig Contract Specifications.

Methods that shall be used by the Con-
tractor to control nuisance odors associated
with diesel emissions from construction
equipment include:

Turning off diesel combustion engines
on construction equipment not in active
use and on dump trucks that are idling
while waiting to load or unload material
for 5 minutes or more.

Establishing a staging zone for trucks
that are waiting to load or unload material
at the contract area, in a location where
the diesel emissions from the trucks will
not be noticeable to the public.

Locating combustion engines away
from sensitive receptors such as fresh
air intakes, air conditioners, and windows.
In addition to the above diesel emission con-
trol measures, all off-road diesel powered
equipment used for this contract shall con-
tain oxidation catalyst emission control
equipment on the exhaust system side of
the equipment. (emphasis added)

Please note that when the Boston
Big Dig contract specifications were
drafted, ULSD fuel (sulfur content of
15 ppm) was not available in the Boston
region. For that reason, DPFs could not
be used as retrofit technology and
DOCs only were used.

CONNECTICUT I-95 NEW HAVEN
HARBOR CROSSING CORRIDOR
IMPROVEMENT PROGRAM
(NHCC PROJECT)
Connecticut’s Department of Trans-
portation (ConnDOT), the Connecti-

cut Department of Environmental Pro-
tection, the Connecticut Department of
Motor Vehicles, and the Connecticut
Construction Industry Association
worked together to create a contract
specification to improve quality of life
during the long-lasting I-95 New
Haven Harbor Crossing Corridor
Improvement Program.

Notice To Contractors (NTC)—Diesel
Vehicle Emission Controls
All diesel powered construction equipment
with engine horsepower (HP) ratings of
60 HP and above, that are on the project or
are assigned to the contract for a period in
excess of 30 days shall be retrofitted with
Emission Control Devices and/or use Clean
Fuels in order to reduce diesel emissions.
In addition, all motor vehicles and/or con-
struction equipment shall comply withal
pertinent State and Federal regulations
relative to exhaust emission controls and
safety. (emphasis added)

Truck staging zones
The contractor shall establish truck-staging
zones that are waiting to load or unload
material at the contract area. Such zones
shall be located where the diesel emissions
from the trucks will have minimum impact
on abutters and the general public.

Idling
Idling of delivery and/or dump trucks, or
other diesel powered equipment shall not
be permitted during periods of non-active
use, and it should be limited to three
minutes in accordance with the Regula-
tions of Connecticut State Agencies
Section 22a-174-18(a)(5).262

Environmental performance
commitments in environmental
impact statements
An Environmental Impact Statement
(EIS) is a document required for major
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federal actions (or regional, state, or local
actions funded with substantial federal
monies) that may significantly affect the
environment. Describing the positive
and negative effects of the major project
and citing alternative actions, an EIS
serves as a tool for decision-making.

When a governmental agency plans
a construction project, Environmental
Defense strongly encourages the use of
the cleanest possible fuel and pollution
control technology in the Environmental
Performance Commitments (EPC)
section of the project’s Environmental
Impact Statement (EIS). This puts
interested parties on notice that there
will probably be future contract speci-
fications that follow the guidelines
established in the EIS. Thus, require-
ments for clean diesel equipment and
clean diesel fuel can come out of the
EIS and bidding process. Although the
following two examples include the type
of language that a government seeking
cleaner diesel fuel and technology use
might include in an Environmental
Impact Statement’s EPC section, Envi-
ronmental Defense also recommends that:

• Emissions-reductions steps such as the
use of ULSD or best available reduc-
tions technologies (BART) should be
extended to onroad trucks servicing
the construction site and all stationary
diesel generators used in connection
with construction.

• Emissions standards should cover non-
road vehicles of 50 HP and greater.

• Anti-idling measures include a power-
ful enforcement plan and mechanism.

• Regular emissions testing be conducted
at construction sites, and that the results
of these tests be made publicly available,
to ensure compliance and accountability.

• Trucks and construction equipment
be marked with a label or sticker that

certifies that they are using ULSD fuel
as well as retrofit technology.

• Truck staging zones should be estab-
lished for diesel-powered vehicles wait-
ing to load or unload materials. The
zones should be located where diesel
emissions will have the least impact on
abutters and the general public.

• Idling should limited to three minutes
for delivery and dump trucks and other
diesel-powered equipment (with some
exceptions).

• All work should be conducted to ensure
that no harmful effects are caused to
adjacent sensitive receptors, such as
schools, hospitals, and elderly housing.

• Diesel-powered engines should be
located away from fresh air intakes,
air conditioners, and windows.

New York’s Route 9A Draft
Supplemental Environmental Impact
Statement263 can serve as a sample for
how diesel emissions impacts can be
mitigated and addressed in an EIS.

Excerpt from New York’s Route 9A
Draft Supplemental EIS, page 10:

All diesel construction engines—excluding
trucks—would use ultra low-sulfur diesel
(ULSD) fuel; where practicable, engines
larger that 60 horsepower (HP) would in-
clude emissions reduction measures to
reduce emissions of PM and volatile organic
compounds (VOCs). For the purpose of this
study, it was assumed that PM emissions
from all such engines would be reduced by
40 percent—the average reduction achieved
by using diesel oxidation catalysts (DOC).
PM emissions may be further reduced in
cases where diesel particle filters (DPF)
would be used—85 percent reductions or
higher can be achieved with this technology.
Since it is uncertain at this time what
emission reduction technologies would be
most efficient with each equipment type,
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and since DOCs reduce more VOCs, which
are ozone precursors and are of regional
concern, the environmental performance
commitments (EPCs) provide the flexibility
to utilize either DOC or DPF control tech-
nologies. Therefore, the minimum PM
emissions reduction of DOCs was assumed
for the local impact analyses.264

Similarly, the Fulton Street Transit
Center Draft EIS265 also contains
language suggesting the use of ULSD
fuel and retrofit technology to mitigate
the impact of unhealthy diesel emissions.

Excerpts from the Fulton Street
Transit Center Draft EIS, page 2:

The Build Alternatives would be imple-
mented with incorporation of Environ-
mental Performance Commitments
(EPCs). The EPCs consist of onsite
measures that would include the use
of ultra-low sulfur diesel (ULSD), with
sulfur content less than 15–30 parts
per million (ppm) fuel and retrofit
technology in heavy-duty engines and
off-road construction vehicles operating
during the construction of the FSTC,
including during year 2005/2006, the
peak period of construction. Other
EPCs include a dust control plan for
the construction site including a soil
erosion sediment control plan which
would be part of the Construction Environ-
mental Protection Program (CEPP).
The dust control plan could include:
spraying of a (non-hazardous, biodegrad-
able) suppressing agent on disturbed
soil and other surfaces; containment of
fugitive dust; and adjustment of work
practices to reflect meteorological
conditions as appropriate.266

Community Benefit Agreements
Community Benefit Agreements
(CBAs) can also serve as a tool to
improve air quality. CBAs are project-

specific contracts between developers
of a major project and community
organizations. CBAs are safeguards
to ensure that local community resi-
dents share in the benefits of major
developments. They allow community
groups to have a voice in shaping a
project, press for community benefits
that are tailored to their particular
needs, and enforce developer’s promises.

The CBA process begins with inter-
ested members of the community, who
identify how a proposed development
project can benefit residents and workers.
Once a list of potential benefits is deter-
mined, community members meet with
the developer and/or representatives of
the city to negotiate a CBA. Each CBA
is unique, reflecting the needs of a par-
ticular community.

The first full-fledged CBA came
in 2001, when a large coalition of com-
munity groups negotiated a far-reaching
agreement with the developer of the
Staples Center for the Los Angeles
Sports and Entertainment District.
This was followed by four more CBAs
on projects across Los Angeles. A dozen
additional projects in Los Angeles have
community benefits provisions incor-
porated into their respective develop-
ment agreements.

Many communities across the
country are now using the community
benefits model. In San Jose, two
projects have incorporated community
benefits provisions into the develop-
ment agreements, while groups in
at least six cities—Denver, Seattle,
Milwaukee, Miami, New York and
New Haven—are actively pursuing
community benefits.267

In 2004, community groups, environ-
mental organizations, and labor unions
joined together and reached a CBA
with Los Angeles World Airports
(LAWA), the government entity that
operates LAX.
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Excerpts from the LAX CBA
regarding reducing harmful diesel
emissions via cleaner fuels and retrofits:

F. Construction Equipment.
1. Best Available Emissions Control
Devices Required. LAWA shall require
that all diesel equipment used for con-
struction related to the LAX Master Plan
Program be outfitted with the best avail-
able emission control devices primarily to
reduce diesel emissions of PM, including
fine PM, and secondarily, to reduce emis-
sions of NOx. This requirement shall
apply to diesel-powered off-road equip-
ment (such as construction machinery),
on-road equipment (such as trucks)
and stationary diesel engines (such
as generators). The emission control
devices utilized for the equipment at
the LAX Master Plan Program construc-
tion shall be: (i) verified or certified for
use by CARB for on-road or off-road
vehicles or engines; or (ii) verified for
use by EPA for on-road or off-road vehicles
or engines. Devices certified or verified
for mobile engines may be effective for
stationary engines and that technology
from EPA/CARB on-road verification lists

may be used in the off-road context. (em-
phasis added)

5. ULSD and Other Fuels.
a. ULSD and Other Fuel Requirements.
All construction equipment used for con-
struction related to the LAX Master Plan
Program shall use only Ultra-Low Sulfur
Diesel fuel (15 ppm or lower), so long as
there are adequate supplies of ULSD in the
Southern California area. If adequate
supplies of ULSD are not available in the
Southern California area, then other fuels
may be used, provided that the other fuels
do not result in an greater emissions of
fine PM or nitrogen oxides than that which
would be produced by use of ULSD at 15
ppm or lower. Cost of ULSD shall not be a
consideration in determining “adequate
supplies.” (emphasis added)

For more information on the
LAX CBA go to: http://www
.environmentaldefense.org/documents/
4174_LAX_CBA_Summary.pdf. For
the exact language of the LAX CBA go
to: http://www.environmentaldefense
.org/documents/4201_LAX_CBA
_full.pdf.



51

BART Best Available Retrofit
Technology 

CARB California Air Resources Board

CA/T Project Central Artery Tunnel
Project (Big Dig, Boston)

CCIA Connecticut Construction
Industries Association

CNG Compressed Natural Gas 

CO Carbon monoxide 

CIAQC Construction Industry Air
Quality Coalition

CPO Catalytic Particulate Oxidizer

CCRT Catalyzed Continuous
Regenerating Technology 

CRT Continuous Regenerating
Technology

CWMF Catalyzed Wire Mesh Filter 

DMV Department of Motor Vehicles

DOC Diesel Oxidation Catalyst

DOT Department of Transportation

DPF Diesel Particulate Filter

DTF Diesel Technology Forum

EGR Exhaust Gas Recirculation

EIS Environmental Impact Statement 

EPA United States Environmental
Protection Agency

EPC Environmental Performance
Commitments

FBC Fuel Borne Catalyst

HC Hydrocarbon

LNG Liquefied Natural Gas

LSD Low sulfur diesel fuel (500 ppm)

APPENDIX A
Acronyms

MECA Manufacturers of Emissions
Control Association 

MOA Memorandum of Agreement

MTA Massachusetts Turnpike
Authority

NAAQS National Ambient Air Quality
Standards 

NESCAUM Northeast States for
Coordinated Air Use Management 

NOx Nitrogen oxides

OEM Original Equipment Manufacturer

OTAQ Office of Transportation and Air
Quality

PHA Port of Houston Authority

PM Particulate matter 

PM2.5 Particulate matter smaller than
2.5 microns

PM10 Particulate matter smaller than
10 microns

SCAQMD South Coast Air Quality
Management District 

SCR Selective Catalytic Reduction

SIP State Implementation Plan

SOF Soluble Organic Fraction

TCEQ Texas Commission on
Environmental Quality

TERP Texas Emission Reduction
Program

TNRCC Texas Natural Resource
Conservation Commission

ULSD Ultra low sulfur diesel fuel
(15 ppm)

VOC Volatile organic compound
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APPENDIX B
Retrofit manufacturers contact information

Manufacturer PM, HC, CO control NOx control Contact information

Argillon LLC
http://www.argillon.com

SCR SCR Mr. Gary D. Keefe
Argillon
5895 Shiloh Rd. Suite 101
Alpharetta, GA 30005
678.341.7532
404.409.3492 (Mobile)
678.341.7509 (Fax)
gary.keefe@argillon.com

Caterpillar, Inc.
http://www.caterpillar.com

EPA Verified Technology for Heavy
Duty Highway Use
http://www.epa.gov/otaq/retrofit/
retroverifiedlist.htm

DOC (CCM: Catalyzed
Converter Muffler

DPF

SCR Mr. Steve Hurd
Mos 10 PO Box 610
Mossville, IL 61552-0610
309.578.6088
309.578.7152 (Fax)
hurd_stephen_s@cat.com

Cleaire Advanced Emission Controls,
LLC
http://www.cleaire.com

Longview® CARB and EPA Verified
Technology for Heavy Duty Highway
Use

Longview®
Lonestar™

Longview®
Lonestar™

John Egan
14775 Wicks Blvd.
San Leandro, CA 94577
510.347.6163
800.308.2111
510.347.6181 (Fax)
john.egan@cleaire.com

Tim Taylor
Director of Strategic Market
Development
916.296.7049
707.220.7260 (Fax)
tim.taylor@cleaire.com

Clean Air Power, Inc.
www.cleanairpower.com

Catalytic Particulate
Oxidizer (CPO)

Mobile SCR

DOX SCAT
(reduces
NO-)

Frits Tan
9837 Whithorn Drive
Houston, TX  77095
832-731-7372 (mobile)
281-463-8883
281-463-8951 fax
ftan@cleanairpower.com

Clean Diesel Technologies Inc.

http://www.cdti.com

EPA Verified Technology for Heavy
Duty Highway Usea

SCR

FBC Platinum Plus®
Purifier System (fuel
borne catalyst plus DOC)

FBC Platinum Plus®
Purifier System and
Catalyzed Wire Mesh
Filter (FBC/CWMF)
System

SCR Mr. Glen Reid
300 Atlantic Street, Ste 702
Stamford, CT 06901
203.327.7050
203.323.0461
greid@cdti.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

Combustion Components Associates
Inc.

http://www.combustioncomponents
.com

Mobile SCR Mr. T.J. Tarabulski
884 Main Street
Monroe, CT 06468
203.268.3139
203.223.8246 (Mobile)
203.261.7697 (Fax)
tarabulski@cca-inc.net

DCL International Inc.
http://www.dcl-inc.com

DOC, DPF (active and
passive)

Gerry Wilson
P.O. Box 90 Concord
Ontario, Canada L4K1B2
905.660.6450, ext. 292
gwilson@dcl-inc.com

Donaldson Company, Inc.
http://www.donaldson.com

EPA Verified Technology for Heavy
Duty Highway Useb

DOC,
DPF

(also offers crankcase
emissions filtration
system)

Mr. Fred Schmidt
1400 West 94th Street
Minneapolis, MN 55440
952.887.3835
952.887.3008 (Fax)
fschmidt@mail.donaldson
.com

Engelhard Corporation

http://www.engelhard.com

EPA Verified Technology for Heavy
Duty Highway Usec

DOC, DPF Mr. Barry Bambo
101 Wood Avenue
Iselin, NJ 08830
732.205.7277
732.205.5687 (Fax)
Barry.Bambo@engelhard.c
om

Engine Control Systems, a Division of
Lubrizol
http://www.lubrizol.com/
enginecontrol

EPA Verified Technology for Heavy
Duty Highway Used

DOC AZ Purimuffler™,
DPF Purifilter™

Ms. Michelle Bellamy
165 Pony Drive
Newmarket, Ontario
L3Y 7V1
800-661-9963 or
905-853-5800 (customer
service)
905-853-5801 (Fax)
ecs@lubrizol.com

Environmental Solutions Worldwide,
Inc. Catalyst Division
http://www.cleanerfuture.com/
products/

EPA and CARB verification pending

Metallic (high
performance—
50% plus PM reduction)
DOCe

Mr. Frank Haas
571 Chrislea Rd. #5
Woodbridge, Ontario,
Canada
L4L8A2
905.850.9970
905.850.9925 Fax
fhaas@cleanerfuture.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

Extengine Transport Systems, LLC

http://www.extengine.com/index
.html

Mobile and Stationary
SCR (ADEC System)

DOC

Hybrid DPF-C (Diesel
Particulate Filter and
Catalyst)

DPF (passive and active)

Mobile and
Stationary
SCR (ADEC
System)

Mr. Phillip Roberts
1370 S. Acacia Ave
Fullerton, CA 92831
714.774.3569
714.774.4036 (Fax)
roberts@extengine.com

Fleetguard Emission Solutions DOC (50% pm
reduction), DPF

Western U.S.:
Rob Ferguson
2931 Elm Hill Pike
Nashville, TN  37214
615.366.9855
812.377.7137 (Fax)
rob.r.ferguson@fleetguard.
com

Eastern U.S.:
Jennifer Kain
2931 Elm Hill Pike
Nashville, TN  37214
812-377-3132
812-377-7137 (Fax)
jennifer.kain@fleetguard
.com

International Truck and Engine
Corporation

http://www.greendieseltechnology
.com

DOC, DPX Green Diesel
Technology

Mr. Peter Reba
International Truck and
Engine Corporation
4201 Winfield Road
Warrenville, IL 60555
630-753-6537 (Office)
630-753-6537 (FAX)
peter.reba@nav-international
.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

Johnson Matthey – Environmental
Catalysts and Technologies
http://www.jmcsd.com/html/crt
.html

http://www.matthey.com/divisions/ca
talytic.html

EPA Verified Technology for Heavy
Duty Highway Usef

DOC,
DPF (CRT or CCRT)

SCRT(tm)
systems (SCR+DPF)

EGRT(tm) systems
(EGR+DPF). 

SCR

SCRT(tm)
systems (SC
R+DPF)

EGRT(tm)
systems
(EGR+DPF). 

Mr.  Brett Alkins
380 Lapp Road
Malvern, PA 19355
610.341.8356
484.354.8159 (Mobile)
610.971.3116 (Fax)
alkinbd@jmusa.com

or

Mr. Jim Hale
380 Lapp Road
Malvern, PA 19355
610.476.0161 (Mobile)
717.246.6049 (Home Office)
610.971.3116 (Fax)
halejr@jmusa.com

or

Marty Lassen
434 Devon Park Drive
Wayne, PA 19087
610.341.3404
610.971.3116 (F)
610.476.0131 (M)
lassen@jmusa.com

Nett Technologies, Inc.

http://www.nett.ca

DOC:
D-Series (low
temperature DOC)
M-Series
(high performance, very
low back pressure)
NETT Series (standard
DOC)
 
DPF:
SF Catalyzed
SK Catalyzed
(lower temperatures)
SE Catalyzed (sulfur
tolerant)
SJ Catalyzed (lower
temperature, sulfur
tolerant)

For technical information:
Mr. Wayne Borean
6707 Goreway Drive
Mississauga, Ontario
800.361.6388
905.672.5949 (Fax)
sales@nett.ca

or

Ms. Laura McBurney

or

Mr. Jorge Santos
800.631.6388

PuriNOx PuriNOx PuriNOx Ron O. Dunfee
29400 Lakeland Blvd.
Wickliffe, Ohio 44092
Office: (440) 347-6116
Fax: (440) 347-6978
Cell: (440) 463-2038
Email: rod@lubrizol.com

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Manufacturer PM, HC, CO control NOx control Contact information

RYPOS Inc.

http://www.rypos.com/html/index
.html

Regular or catalyzed
DPF

Active DPF (Rypos
Trap™)

Mr. Frank DePetrillo
3 Industrial Park Road
Medway, MA 02053
Phone: 508.533-9655
Fax: 508.533-9656
Sales: fd@rypos.com

Engine Manufacturer Contacts
http://www.epa.gov/otaq/retrofit/cont_engmfrs.htm

EPA Verified Retrofit Technologies
http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm

CARB Verified Retrofit Technologies
http://www.arb.ca.gov/diesel/verdev/verdev.htm

a  EPA, "Verified Products."  August 11, 2004.  Online resource, available at: http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm Last accessed
03/01/05.
b Ibid.
c Ibid.
d Ibid.
e DOC specifically designed for use on small compression ignition engines. Examples of these are small generators and construction equipment such as
mixers and concrete floats.  Environmental Technology Verification (ETV) Canada Inc. "Current Program Graduates and Licenses." Online resource,
available at: http://www.etvcanada.com/English/e_progGrad.htm Last accessed 03/01/05.
f  EPA, "Verified Products."  August 11, 2004.  Online resource, available at: http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm Last accessed
03/01/05.

DISCLAIMER: Environmental Defense does not endorse any particular retrofit technology, retrofit technology manufacturer, or any of the companies listed here.
This is not a comprehensive list of retrofit manufacturers and is intended to serve only to illustrate that there is a wide variety of choices available. This list was
last updated in April 2005.
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Please check with your local Ultra
Low Sulfur Diesel (ULSD) fuel
distributor whether your fleet needs
ULSD fuel No. 1 or No. 2. For example,
if a fleet has been using Low Sulfur
Diesel (500 ppm) No. 1 then ULSD
No. 1 is needed. If only ULSD No. 2
is available and Low Sulfur Diesel
No. 1 has been previously used, the
engine needs to be tuned accordingly.

1. ULSD Fuel Brokerage

Ultra Low Sulfur Diesel Fuel Brokerage
Ultraco LLC
Mr. Timothy J. Niles
101 Farren Ct, Suite 100
Cary, NC 27511-4559
866.857.3487 or 919.380.0778
http://ultraco.us

2. ULSD Distributors

Northeast

Connecticut, Delaware, Maine,
Maryland, Massachusetts, New
Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, Vermont,
Washington, D.C.

Mr. David Wright, ConocoPhillips 
600 North Dairy Ashford (77079-1175)
P.O. Box 2197
Houston, TX 77252-2197
Phone 281.293.1544
Fax 281.293.6113
David.W.Wright@conocophillips.com
http://www.conocophillips.com/
products/ultralowsulfur/index.htm

or

APPENDIX C
Distributors of ultra low sulfur diesel fuel, emulsified
fuels, fuel additives, and synthetic engine oil

Mr. Steven J. Levy, Sprague
4 New King Street
White Plains, NY 10604
Phone 914.328.6770 Fax
914.701.2819
914.284.2188 (Pager)
slevy@radenergy.com
www.spragueenergy.com

or

Ms. Debbie McNeal, Sunoco
Ten Penn Center
1801 Market Street
Philadelphia, PA 19103
800.842.0339 Ext. 1
Phone 215.977.3000
Fax 215.246.8119
DLMCNEAL@sunocoinc.com
http://www.sunocoinc.com/

Midwest, West Coast

Oregon, Washington, California, Arizona
(Phoenix area), all Midwest States,
Chicago area, Detroit area, Toledo area,
Cleveland and Columbus area.

Ms. Renee Marchese, BP America Inc.a
28100 Torch Parkway 4th Fl.
Warrenville, IL 60555
Phone: 630.836.5504
Fax 630.836.5500
marcher2@bp.com

Pacific Northwest
Washington State, California.
Mr. David Wright, ConocoPhillips 
600 North Dairy Ashford (77079-1175)
P.O. Box 2197
Houston, TX 77252-2197
Phone 281.293.1544
Fax 281.293.6113
David.W.Wright@conocophillips.com
http://www.conocophillips.com/
products/ultralowsulfur/index.htm

DISCLAIMER: Environmental Defense does not endorse any particular fuel or fuel additive supplier.  This is not a comprehensive list of fuel suppliers and is
intended to serve only to illustrate that there is a wide variety of choices available.This list was last updated in April 2005.
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South and Southwest

Texas, Colorado, Oklahoma, (southern)
California, New Mexico, Kansas,
Louisiana, Georgia, and Florida.

Mr. Ray Hernandez
Valero Energy Corporation
One Valero Place
San Antonio, TX 78212
Phone 210.345.2757
Fax 210.345.5930
Raymond.Hernandez@valero.com
http://www.valero.com/About+Valero/

3. Distributors of emulsified fuel

For further information or to purchase
emulsified fuel, contact your local fuel
distributor.

Mr. Thomas M. Sopko 
The Lubrizol Corporation
29400 Lakeland Boulevard
Wickliffe, OH 44092-2298
Phone 440.943.4200
Fax 440.943.5337
tms@lubrizol.com

To purchase PuriNOxTM in the Cali-
fornia and Texas area you may also
contact:

Mr. Bill Alford 
J.A.M. Distributingb
711 W.Bay Area Blvd   Suite 310
Webster, Texas 77598
800.228.3848
Phone 713.844.7788
Fax 713.844.7789
jam@jamdistributing.com

or

Ms. Debbie McNeal
Sunococ
800.842.0339 Ext. 1
Phone 215.977.3000
Fax 215.246.8119

4. Fuel additives
Mr. Glen Reid
Clean Diesel Technologies, Inc.d 
300 Atlantic Street, Ste 702
Stamford, CT 06901
Phone 203.327.7050
Fax 203.323.0461
greid@cdti.com

or

Mr. Jim Baumert 
AMSOIL Inc.e
AMSOIL Building
Superior, WI 54880-1527
Phone 631.587.5896 Fax
715.392.5225
http://www.lubedealer.com/baumert

or

The Stricklin Companiesf
1415 Stratford Crt.
Del Mar, CA 92014
Phone 858-794-5700 Fax 848-794-
2666
stricklin@worldnet.att.net

a BP America Inc. offers the users of BP’s ULSD
fuel (ECD®) risk management solutions enabling
construction companies to manage their annual
budget while reducing emissions at the same time.
Construction companies can set a fixed fuel price
over a set time period avoiding the risk of increas-
ing fuel prices. For more information go to:
http://www.ecdiesel.com/business/contruction.asp
and http://www.bpdirect.com/products/risk.html

b J.A.M. Distributing also provides assistance with
the installation of filters (EMISSION
CONTROL TECHNOLOGY) to help further
reduce emissions.

c AquaMix(tm) is Sunoco’s emulsified fuel which
has been verified by the EPA as an emission
reduction diesel fuel. AquaMixTM emulsified diesel
fuel is blended with Lubrizol’s PuriNOxTM additive
technology. AquaMixTM has been verified to
reduce diesel particulate matter typically by 50%
and NOx emissions by 20%.

d Clean Diesel Technologies, Inc. sells a fuel borne
catalyst called Platinum Plus.

e Amsoil Diesel Fuel Additive. AMSOIL also sells
synthetic motor oil for heavy duty diesel engines
(SAE 15W-40 or SAE 5W-30). Please contact
Mr. Baumert for more information.

f Stricklin sells fuel additive called Blue MarbleTM.
Please contact Stricklin for more information.

DISCLAIMER: Environmental Defense does not endorse any particular fuel or fuel additive supplier.  This is not a comprehensive list of fuel suppliers and is
intended to serve only to illustrate that there is a wide variety of choices available.This list was last updated in April 2005.
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Known Known In
to be to be development

CARB or EPA CARB or EPA In use pursuing pursuing
verified for verified for in nonroad onroad nonroad

Status onroad use nonroad use engines* verification verification

Retrofit technologies
PM control
Diesel Particulate Filter " " Verified
(DPF)
Active DPF " " Verified
Flow-through filters " " Verified " "

(including CWMF)
Diesel Oxidation Catalyst " " " Verified Verified
(DOC)
Closed Crankcase Filter " " " Verified Verified
System with DOC—
Donaldson Spiracle with 
DOC Muffler
NOx control
Selective Catalytic " " "

Reduction (SCR)
NOx Adsorbers "

Lean NOx Catalysts " (w/ DPF) " Verified
PM and NOx control
Low Pressure Exhaust "

Gas Recirculation (EGR)
SCR System with PM " " Verified
Emission Control
Lean NOx Catalyst with " " Verified "

DPF—Cleaire Longview
Lean NOx Catalyst with " "

DOC—Cleaire Lonestar
Retrofit technologies and cleaner fuels
Fuel Borne Catalyst (FBC) " " Verified "

with DOC—Platinum Plus
FBC with Catalyzed Wire " Verified
Mesh Filter (CWMF)—
Platinum Plus
Emulsified Diesel Fuel " " Verified
with DOC
Cleaner fuels and additives
Emulsified Diesel Fuel— " " " Verified Verified
PuriNOx
Biodiesel " " Verified
*In order for a technology to be considered “in use,” it must: 1) be commercially available, and 2) have been used in at least 2 projects with varying

locations.

APPENDIX D
Summary of retrofit technology status

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This is not intended to be comprehensive and is presented for
informational purposes only. This list was last updated in April 2005.



60

Cost (excluding installation) NOx PM HC CO

Retrofit technologies and 
emissions reductions
PM control
Diesel Particulate Filter $7,000–$12,000 0% Up to 90% Up to 90% Up to 90%
(DPF)
Active DPF $10,000–$30,000 0% 85% 0% 0%
Flow-through Filters $5,000–$7,000 0-9% 55–76% 75–89% 50–66%
(including CWMF)
Diesel Oxidation Catalyst $1,200–$2,500 0% 20–30% 50–90% 70–90%
(DOC)
Closed Crankcase Filter $1,900 0% 25–33% 12–34% 42–52%
System with DOC—
Donaldson Spiracle with 
DOC Muffler
NOx control
Selective Catalytic Mobile: $12,500–$15,000 60–80% 25% 50–90% 70–90%
Reduction (SCR) Stationary: up to $80,000
NOx adsorbers In development 90% or more 10–30% 90% 90%
Lean NOx Catalysts $6,500–$15,000+ 10–40% Up to 80% 0% 0%
PM and NOx control
Low Pressure Exhaust Gas $13,000–$15,000 40% or more 90% or more 90% or more 90% or more
Recirculation (EGR)
SCR System with PM $14,500 80% 25% 50–90% 50–90%
Emission Control
Lean NOx Catalyst with DPF - Cleaire Longview $18,500–$21,000 25% 85% 90%
90%
Lean NOx Catalyst with $12,500 25–30% 50–70% 40–60% 40–60%
DOC—Cleaire Lonestar
Retrofit technologies and cleaner fuels
Fuel Borne Catalyst (FBC) Cost of DOC. Fuel 0–5% 25–50% 16–50% 25–50%
with DOC—Platinum Plus economy gains from use 

of Platinum Plus are 
expected to outweigh its 
incremental cost.

FBC with Catalyzed Wire Cost of CWMF. Fuel 0–9% 55–76% 75–89% 50–66%
Mesh Filter (CWMF)— economy gains from use 
Platinum Plus of Platinum Plus are 

expected to outweigh its 
incremental cost.

Emulsified Diesel Fuel $0.25 per gallon 25% 95% 85% 75%
with DOC + $1,500–$2,500
Cleaner fuels and additives
Emulsified Diesel Fuel— $0.25 per gallon 9–20% 16.8–58% (35%)–33% (20–120%)
PuriNOx
Biodiesel (20) $0.15 per gallon (2%) 10% 21% 11%
Biodiesel (100) $0.50 per gallon (10%) 47% 67% 48%
Emissions reductions data derived from CARB or EPA verified reduction levels where possible.
(Parenthesis denote increase)

APPENDIX E
Retrofit technology cost and emissions reductions summary

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This was last updated in April 2005.
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In use 
in nonroad

Status engines* Two projects/sites in which the technology/fuel has been used

Retrofit technologies
PM control
Diesel Particulate Filter " 1. World Trade Center, NYC, NY—Caterpillar 966 Wheel loaders
(DPF) 2. American Asphalt, CA—Caterpillar 966GII Wheel loader
Active DPF " 1. World Trade Center, NYC, NY—Rypos trap installed on a diesel 

600 kW electrical generator
2. Riverside, CA—three Caterpillar backup generators (100, 225, and

350 kw) retrofit with Rypos trap
Flow-through Filters " 1. Nationwide - many non-metal mining applications on Deutz and
(including CWMF) Caterpillar engines, 100-275 hp

2. World Trade Center Site, NYC, NY—Two cranes retrofit with an ESW
particulate reactor

Diesel Oxidation Catalyst " 1. World Trade Center, NYC, NY—Komatsu PC200 5.9 liter engine 
(DOC) Excavator

2. Big Dig, Boston, MA—more than 200 pieces of equipment
successfully retrofit

Closed Crankcase Filter " Between the Port of Los Angeles and the Port of Long Beach in CA, 
System with DOC— this system has been successfully installed on approximately 400 yard 
Donaldson Spiracle with hustlers, top picks/side picks, and rubber tired gantry-cranes.
DOC Muffler
NOx control
Selective Catalytic " 1. Richmond, CA—Caterpillar modular SCR installed on a gas power 
Reduction (SCR) module, model G3516B LE

2. Palm Desert, CA—Mobile SCRs installed on seven construction
vehicles

NOx Adsorbers Not in commercial use for non-road engines
Lean NOx Catalysts " See Lean NOx Catalyst with DOC, below.
PM and NOx control
Low Pressure Exhaust " Not in commercial use for non-road engines
Gas Recirculation (EGR)
SCR System with PM " 1. Houston, TX—Houston City has retrofit Cummins 6BTA 5.9L 
Emission Control engines on 6 Gradall excavators

2. Port of Houston, TX—GR Birdwell has retrofit several pieces of
construction equipment

Lean NOx Catalyst with " 1.  Fresno, CA—Case IH STX 375 wheel lower and a Komatsu WA450 
DPF—Cleaire Longview wheel loader

2. CADOT, California - John Deere672 CH motor grader
Lean NOx Catalyst with " 1. Concord, CA—Onan stationary 300 DGFC generator
DOC—Cleaire Lonestar 2. Sacramento, CA—Caterpillar 8W2517 (16G) motor grader
Retrofit technologies and 
cleaner fuels
Fuel Borne Catalyst (FBC) " 1. Q-Bridge Project, CT—Starr construction excavator, Samsung 280LC
with DOC—Platinum Plus 2. New York City, NY—Vergona crane, unknown model
FBC with Catalyzed Wire Not in commercial use for non-road engines
Mesh Filter (CWMF)—
Platinum Plus

APPENDIX F
Examples of nonroad retrofit technology use

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This was last updated in April 2005.
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In use 
in nonroad

Status enginesa Two projects/sites in which the technology/fuel has been used

Emulsified Diesel Fuel " Between the Port of Los Angeles and the Port of Long Beach in CA, 
with DOC approximately 250 yard hustlers, top picks/side picks, and rubber

tired gantry-cranes, etc have DOCs and use PuriNOx.
Cleaner fuels and additives
Emulsified Diesel Fuel— " 1. Port of Houston, TX—approximately 50+ pieces of cargo-handling 
PuriNOx equipment use PuriNOx

2. Extensive, multi-engine/model testing conducted by USEPA and by
Air Improvement Resources

Biodiesel " 1. Hutchinson Salt Co, KA—uses B100 in all underground diesel
machinery, 32,000 gallons/year

2. Pioneer Hi-Bred Intl., Charlotte, NC—uses biodiesel on all farm
and tractor equipment

*In order for a technology to be considered “in use,” it must: 1) be commercially available, and 2) have been used in at least 2 projects with varying locations.

DISCLAIMER: Environmental Defense does not endorse any particular product on this list. This was last updated in April 2005.
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Dear [Decision Maker].
I write to direct your attention to the growing health and environmental impacts

associated with diesel engines, and to encourage you to address this problem. Diesel
engines, the workhorses of America’s economy, are a significant source of air pollu-
tion in many communities across the country. Fortunately, cost-effective technology
exists to reduce harmful diesel emissions by as much as 90%. Your help is needed to
ensure that this technology is taken advantage of.

Emissions from diesel engines contain almost 40 toxic substances and contribute
to a laundry list of adverse health effects including: asthma, cardiovascular and
respiratory problems, strokes, heart attacks, lung cancer and premature death. Of
special concern are two main pollutants: fine particulate matter, which lodges deep in
the lung, and oxides of nitrogen (NOx), which are precursors to smog. Diesel engines
are a significant source of fine particulates and NOx, and recent EPA data shows that
about half of all Americans live in places that fail to meet basic health standards for
one or both of these pollutants.

Nonroad diesel engines are, quite literally, engines that power vehicles that do
not normally operate on roads. They include, for example, locomotives, agricultural
equipment (i.e., tractors), construction and mining equipment (i.e., graders and back
hoes), and ships. Collectively, nonroad engines discharge more dangerous fine sooty
particles than any other source in the transportation sector.

The EPA recently established rigorous emissions standards for new nonroad diesel
engines. Unfortunately, the full pollution reduction and public health benefits of the
non-road rule will not be realized for decades because they only apply to new non-
road diesel engines and not to older, dirtier diesel engines, which have a long life
span. A child born today may still be breathing soot from a backhoe in her neigh-
borhood when she graduates from college—unless that backhoe is replaced with a
newer, cleaner one, or is retrofit with emissions controls.

Public and private leadership is needed to ensure that dirty diesel engines in our
community are replaced or retrofit to reduce their polluting potential. As a com-
munity leader, I am asking you to implement programs to reduce pollution from
dangerous diesel engine exhaust from vehicles in use in our community. Environmental
Defense’s Cleaner Diesel Handbook, available at: www.environmentaldefense.org/go/
dieselhandbook, is a good starting point. The handbook shows that there is a cost-
effective way to reduce the adverse health effects of diesel pollution.

The Cleaner Diesel Handbook outlines some simple ways to reduce diesel pollu-
tion, like enforcing idling laws, using clean fuels (like ultra-low sulfur diesel), and
best available retrofit technologies that can reduce diesel emissions by up to 90%. It
also offers a variety of methods for implementing successful diesel retrofit programs.
With your leadership, these tools can reduce air pollution from diesel engines and
protect public health in our community. Thank you.

Sincerely,
[Your name]
[Your address]

APPENDIX G
Sample action letter
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1 Environmental Defense is a national non-
profit environmental organization, head-
quartered in New York City, with 400,000
members around the country and over
50,000 members and activists in New York.
The Living Cities program at Environ-
mental Defense is focused specifically on
actions that will help to improve water and
air quality, clean up contaminated lands,
support sound transportation investments
and will reduce greenhouse gases (GHGs).
Environmental Defense is not affiliated with
any manufacturer or supplier identified in
this handbook, and Environmental Defense
does not endorse any particular supplier,
retrofit or fuel technology manufacturer.
This handbook provides only a general
overview of commercialized nonroad retrofit
technology and cleaner fuel technology
options. We provide information about
specific companies or suppliers for informa-
tional purposes only, but inclusion in, or
omission from, this handbook should not be
interpreted as a judgment about a particular
technology or company. Questions about
specific products, applications, emerging
technologies, or next steps should be taken
up directly with appropriate private sector
companies or consultants.

2 EPA, “Clean Air Nonroad Diesel Rule
Summary.” June 8, 2004. Office of
Transportation and Air Quality. Online
resource, available at:
http://www.epa.gov/otaq/regs/nonroad/equi
p-hd/2004fr/420f04029.htm Last accessed
03/01/05.

3 EPA, “Press Release: New Clean Diesel
Rule Major Step in a Decade of Progress.”
May 11, 2004. Online resource, available at:
http://yosemite.epa.gov/opa/admpress.nsf/b
1ab9f485b098972852562e7004dc686/f20d2
478833ea3bd85256e91004d8f90?OpenDoc
ument Last accessed 03/01/05.

4 Ibid.
5 EPA, “8-Hour Ground-level Ozone Desig-

nations.” 08/13/04. Online resource,
available at: www.epa.gov/ozonedesignations
Last accessed 03/01/05.
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Preface 

The draft of the Air Toxics Hot Spots Program Guidance Manual for Preparation of 
Health Risk Assessments (Guidance Manual) is a description of the algorithms, 
recommended exposure variates, cancer and noncancer health values, and the air 
modeling protocols needed to perform a health risk assessment (HRA) under the Air 
Toxics Hot Spots Information and Assessment Act of 1987(Health and Safety Code 
Section 44300 et seq., see Appendix B). The Children’s Environmental Health 
Protection Act of 1999 (Health and Safety Code Section 39606, also contained in 
Appendix B), which requires explicit consideration of infants and children in assessing 
risks from air toxics, necessitated revisions of the methods for both noncancer and 
cancer risk assessment, and of the exposure variates.  This draft version of the 
Guidance Manual updates the previous version (OEHHA, 2003), and reflects advances 
in the field of risk assessment along with explicit consideration of infants and children. 

The information presented in the draft manual is compiled from three technical support 
documents (TSDs) released by the Office of Environmental Health Hazard Assessment 
(OEHHA) for the Hot Spots Program. The three TSDs (which are also revised versions, 
replacing the original four Hot Spots TSDs adopted between 1999 and 2003) underwent 
public comment and peer review and were adopted for use in the Air Toxics Hot Spots 
program by the Director of OEHHA. The Technical Support Document for the 
Derivation of Noncancer Reference Exposure Levels (June, 2008) addressed the 
methodology for deriving acute, chronic and eight hour Reference Exposure Levels.  
The Technical Support Document for Cancer Potency Factors (May 2009) addresses 
the methodology for deriving cancer potency factors and adjusting cancer potency to 
account for the increased sensitivity of early-in-life exposure to carcinogens. The 
Technical Support Document for Exposure Assessment and Stochastic Analysis (June 
2012) presents the exposure model for the Hot Spots program and reviews the 
available literature on exposure and relevant fate and transport variates.  All three TSDs 
are available on OEHHA’s web site at: 
http://www.oehha.ca.gov/air/hot_spots/index.html. Excerpts of these three TSDs are 
presented in this document. There is relatively little new information in the Guidance 
Manual since the adoption of the TSDs. 

The draft Guidance Manual was released for public review.  Public comments were 
received and changes were made in response to some comments. Responses were 
developed to all public comments. Both the Guidance Manual and OEHHA's response 
to comments were then reviewed by the State's Scientific Review Panel on Toxic Air 
Contaminants (SRP), who previously reviewed the three TSDs upon which this 
guidance is based.  Following review by the SRP, OEHHA finalized this Guidance 
Manual. This Guidance Manual supersedes the risk assessment methods presented in 
the Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk 
Assessments (OEHHA, 2003), which in turn replaced earlier guidance provided by the 
California Air Pollution Control Officer’s Association (CAPCOA, 1993). This manual 
updates health effects values, exposure pathway variates (e.g., breathing rates), and 
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continues to use a tiered approach for performing HRAs based on current science and 
policy assessment. The Technical Support Document for Cancer Potency Factors 
(OEHHA, 2009) recommends a tenfold early-in-life potency factor adjustment for the 
third trimester and ages zero to less than two, and a threefold adjustment factor for 
ages two to less than sixteen.  In addition, we recommend evaluating residency periods 
of nine, thirty and seventy years.  This means that exposure variates are needed for the 
third trimester, ages zero to less than two, ages two to less than nine, ages two to less 
than 16, ages 16 to less than 30, and ages 16 to 70. 

The tiered approach presented in this draft manual provides a risk assessor with 
flexibility and allows consideration of site-specific differences.  Furthermore, risk 
assessors can tailor the level of effort and refinement of an HRA by using the point-
estimate exposure variates or the stochastic treatment of distributions of exposure 
variates.  The four-tiered approach to risk assessment primarily applies to residential 
cancer risk assessment. Compared to the OEHHA 2003 document, the exposure 
pathways in the Guidance Manual remain the same. The exposure and risk algorithms 
are similar, but they have been revised to accept new data or variables that are used in 
the tiered risk assessment approach. 

The draft manual also contains example calculations and an outline for a modeling 
protocol and an HRA report.  A software program, the Hot Spots Analysis and Reporting 
Program (HARP), has been developed by the Air Resources Board in consultation with 
OEHHA and Air Pollution Control/Air Quality Management District representatives. The 
HARP software, which is being updated with the new exposure variates and health 
values, is the recommended model for calculating and presenting HRA results for the Hot 
Spots Program.  Information on obtaining the HARP software can be found on the ARB’s 
web site at www.arb.ca.gov under the Hot Spots Program. 

The intent of the Guidance Manual and the HARP software is to incorporate children’s 
health concerns, update risk assessment practices, and to provide consistent risk 
assessment procedures. The use of consistent risk assessment methods and report 
presentation has many benefits, such as expediting the preparation and review of HRAs, 
minimizing revision and resubmission of HRAs, allowing a format for facility comparisons, 
and cost-effective implementation of HRAs and the Hot Spots Program. Risk 
assessments prepared with this Guidance Manual may be used for permitting new or 
modified stationary sources, or public notification, and risk reduction requirements of the 
Hot Spots Program. The use of uniform procedures allows comparison of risks from 
different facilities and enables identification of facilities that are problematic from a public 
health perspective. OEHHA reviews the HRAs to insure they are adequate for decision 
making, but does not play a role in permitting decisions that may result from the HRAs. 
OEHHA will provide advice to the Districts when requested on any of the risk assessment 
methods or health values they have used. 
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1 - Introduction
 

1.1 Development of Guidelines 

The Air Toxics Hot Spots Information and Assessment Act is designed to provide 
information to state and local agencies and to the general public on the extent of 
airborne emissions from stationary sources and the potential public health impacts of 
those emissions. The Hot Spots Act requires that the Office of Environmental Health 
Hazard Assessment (OEHHA) develop risk assessment guidelines for the Hot Spots 
program (Health and Safety Code (HSC) Section 44360(b)(2)) (see Appendix B for the 
text of the HSC).  In addition, the Hot Spots Act specifically requires OEHHA to develop 
a “likelihood of risks” approach to health risk assessment.  In response, OEHHA 
developed a tiered approach to risk assessment where a point estimate approach is first 
employed.  If a more detailed analysis is needed, OEHHA has developed a stochastic, 
or probabilistic, approach using exposure factor distributions that can be applied in a 
stochastic estimate of the exposure. A detailed presentation of the tiered approach, risk 
assessment algorithms, selected exposure variates (e.g., breathing rate), and 
distributions with a literature review is presented in the Air Toxics Hot Spots Program 
Risk Assessment Guidelines; Technical Support Document for Exposure Assessment 
and Stochastic Analysis (OEHHA, 2012).  A summary of this information can be found 
in Chapter 5 of this document. 

The Technical Support Document for the Derivation of Noncancer Reference Exposure 
Levels (OEHHA, 2008) addresses dose response relationships for noncancer health 
effects and the methodology for deriving acute, chronic and 8-hour Reference Exposure 
Levels (RELs).  Currently there are 53 acute RELs, 82 chronic RELs, and 10 eight-hour 
RELs. Review and revision of RELs to take into account new information and sensitive 
subpopulations including infants and children is an ongoing process. All draft RELs for 
individual chemicals revised under the current noncancer methodology will undergo 
public comment and peer review, as mandated by the Hot Spots Act.  The Technical 
Support Document for Cancer Potency Factors (OEHHA, 2009) addresses the 
methodology for deriving cancer potency factors and adjusting cancer potency to 
account for the increased sensitivity to early-in-life exposure to carcinogens.  This 
document contains inhalation cancer potency factors and oral cancer potency factors for 
142 toxicants and toxicant compound classes developed by OEHHA or developed by 
other authoritative bodies and endorsed by OEHHA. The OEHHA website 
(www.oehha.ca.gov) should be consulted for the most current adopted chronic, acute 
and 8-hour RELs and cancer potency factors.  In addition, for a small subset of these 
substances that are subject to airborne deposition and hence human oral and dermal 
exposure, oral chronic RELs and oral cancer potency factors have been developed by 
OEHHA.  A summary of cancer and noncancer health effects values can be found in 
Appendix L and Chapters 6 and 7 of the Guidance Manual.  All three Technical Support 
Documents have undergone public and peer review and have been approved by the 
state’s Scientific Review Panel on Toxic Air Contaminants and adopted by OEHHA. 
The Guidance Manual is undergoing the same public and peer review process. 

1-1 

http:www.oehha.ca.gov


       

 

 
 

  
  

  
    

 

 

   
    

 
 

   
    

 
  

  
  

 

   

  
    

  
  

        
  

 
  

  
    

   
   

  
   

 
   

  
 

    
  

  

Air Toxics Hot Spots Program Guidance Manual February 2015 

The Guidance Manual contains a description of the algorithms, recommended exposure 
variates, and cancer and noncancer health values, and modeling protocols needed to 
perform a Hot Spots risk assessment under the Hot Spots Act (see Appendix B).  The 
information for the Guidance Manual is taken from the three TSDs.  The Guidance 
Manual supersedes the risk assessment methods presented in the Air Toxics Hot Spots 
Program Guidance Manual for Preparation of Health Risk Assessments (OEHHA, 
2003).  

The Guidance Manual is intended to address health risks from airborne contaminants 
released by stationary sources. Some of the methodology used is common to other 
regulatory risk assessment applications, particularly for California programs.  However, if 
the reader needs to prepare a Health Risk Assessment (HRA) under another program, 
the HRA may need additional analyses. Therefore, appropriate California and federal 
agencies should be contacted.  For example, if a facility must comply with HRA 
requirements under the Resource Conservation and Recovery Act (RCRA) or the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), the 
California Department of Toxic Substances Control (DTSC) must be contacted to 
determine if an HRA written to comply with AB 2588 will also satisfy RCRA/CERCLA 
requirements. 

1.2 Use of the Guidance Manual 

The intent in developing this Guidance Manual is to provide HRA procedures for use in 
the Air Toxics Hot Spots Program or for the permitting of existing, new, or modified 
stationary sources. The Air Resources Board (ARB) website (www.arb.ca.gov) provides 
more information on the Hot Spots Program and risk management guidelines, including 
recommendations for permitting existing, new, or modified stationary sources. The use of 
consistent risk assessment procedures and report presentation allows comparison of one 
facility to another, expedites the review of HRAs by reviewing agencies, and minimizes 
revision and resubmission of HRAs. 

OEHHA recognizes that no one risk assessment procedure or set of exposure variates 
could perfectly address the many types of stationary facilities in diverse locations in 
California. Therefore a tiered risk assessment approach was developed to provide 
flexibility and allow consideration of site-specific differences. The tiered approach to risk 
assessment is discussed in detail in Chapter 8 of this Guidance. 

These guidelines should be used in conjunction with the emission data collected and 
reported pursuant to requirements of the ARB’s Emission Inventory Criteria and 
Guidelines Regulations (Title 17, California Code of Regulations, 
Sections 93300-93300.5), and the Emission Inventory Criteria and Guidelines Report for 
the Air Toxics “Hot Spots” Program (EICG Report), which is incorporated by reference 
therein (see ARB’s web site: http://www.arb.ca.gov/ab2588/2588guid.htm for the most 
current version, which was approved on August 27, 2007).  This regulation outlines 
requirements for the collection of emission data, based on an inventory plan, which must 
be approved by the Air Pollution Control or Air Quality Management District (District).  The 
emissions reported under this program are routine or predictable and include continuous 
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and intermittent releases and predictable process upsets or leaks. Emissions for 
unpredictable releases (e.g., accidental catastrophic releases) are not reported under this 
program. 

For landfill sites, these guidelines should be applied to the results of the landfill testing 
required under Health and Safety Code Section 41805.5 as well as to any emissions 
reported under the emission inventory requirements of the Air Toxics Hot Spots Act 
(e.g., from flares or other on-site equipment).  Districts should be consulted to determine 
the specific landfill testing data to be used. 

1.3 Who is Required to Conduct a Risk Assessment 

The Hot Spots Act requires that each local Air Pollution Control District or Air Quality 
Management District (hereinafter referred to as District) determine which facilities will 
prepare an HRA.  As defined under the Hot Spots Act, an HRA includes a comprehensive 
analysis of the dispersion of hazardous substances in the environment, their potential for 
human exposure, and a quantitative assessment of both individual and population-wide 
health risks associated with those levels of exposure. 

Districts are to determine which facilities will prepare an HRA based on a prioritization 
process outlined in the law.  The process by which Districts identify priority facilities for 
risk assessment involves consideration of potency, toxicity, quantity of emissions, and 
proximity to sensitive receptors such as hospitals, daycare centers, schools, work-sites, 
and residences. The District may also consider other factors that may contribute to an 
increased potential for significant risk to human receptors.  As part of this process 
Districts categorize facilities as high, intermediate, or low priority. The District 
prioritization process is described in the CAPCOA Air Toxics Hot Spots Program Facility 
Prioritization Guidelines, July 1990 (CAPCOA, 1990), although some Districts may have 
adopted their own method for prioritizing facilities for the purposes of AB2588, permitting, 
etc. Consult the District for updates to the Prioritization Guidelines.  See the Hot Spots 
Program on ARB’s web site at www.arb.ca.gov for more information on facility 
prioritization procedures. 

Facilities designated by a District as “high priority” are required to submit an HRA to the 
District within 150 days of designation.  Districts may grant a 30-day extension.  However, 
a District may require any facility to prepare and submit an HRA according to the District 
priorities established for purposes of the Hot Spots Act. 
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1.4	 The Hot Spots Analysis and Reporting Program (HARP) Software 

The ARB and the Districts have identified a critical need for software to assist with the 
programmatic aspects of the Hot Spots Program. HARP is computer software used by 
the ARB, OEHHA, Districts, and facility operators to promote statewide consistency, 
efficiency, and cost-effective implementation of HRAs and the Hot Spots Program. The 
HARP software package includes: 1) an Emissions Inventory Database Module, 2) an Air 
Dispersion Modeling Module, and 3) a Risk Analysis Module. The user-friendly 
Windows-based package provides for: 

1.	 Electronic implementation of the risk assessment methods presented in the
OEHHA guidelines (Guidance Manual);

2.	 Electronic data transfer from facilities and Districts;

3.	 The production of reports;

4.	 Facility prioritization;

5.	 Air dispersion modeling (AERMOD) of multiple emission releases or facilities
for cumulative impact evaluations;

6.	 A summary report of acute, 8-hour, and chronic health hazard quotients or
indices, and cancer risk at the point of maximum impact (PMI), maximally
exposed individual resident (MEIR), maximally exposed individual worker
(MEIW) and other receptors to be evaluated as needed;

7.	 Mapping displays of facility property boundaries, risk isopleths, and elevation
contours;

8.	 The ability to display combined risk contours from multiple emission sources;

9.	 Output of data for use in other “off-the-shelf” Geographic Information Systems
(GIS) programs for additional types of analysis; and

10.	 Census data for determining population-related health impacts showing the
number of people exposed at various cancer risk levels and cancer burden.

1.5	 Risk Assessment Review Process 

The Hot Spots Act risk assessments are reviewed by the local District and by OEHHA. 
The Districts focus their review on the emissions data and the air dispersion modeling. 
OEHHA provides comments on the HRA’s general concordance with the Guidelines 
Manual and the completeness of the reported health risks. The District, taking into 
account the comments of OEHHA, approves the HRA or returns it to the facility for 
revision and resubmission.  If the HRA is not revised and resubmitted by the facility 
within 60 days, the District may modify the HRA and approve it as modified.  Based on 
the approved HRA, the District determines if there is a significant health risk associated 
with emissions from the facility.  If the District determines that facility emissions pose a 
significant health risk, the facility operator provides notice to all exposed individuals 
regarding the results of the HRA and may be required to take steps to reduce emissions 
by implementing a risk reduction audit and plan.  Notification is to be made according to 
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procedures specified by the District.  Each District determines its own levels of 
significance for cancer and noncancer health effects for notification and risk reduction. 
See the Hot Spots Program on ARB’s web site at www.arb.ca.gov for more information 
on significance levels selected by each District. 

1.6 Uncertainty in Risk Assessment 

OEHHA has striven to use the best science available in developing these risk 
assessment guidelines.  However, there is a great deal of uncertainty associated with 
the process of risk assessment. The uncertainty arises from lack of data in many areas 
necessitating the use of assumptions. The assumptions used in these guidelines are 
designed to err on the side of health protection in order to avoid underestimation of risk 
to the public. Sources of uncertainty, which may overestimate or underestimate risk, 
include: 1) extrapolation of toxicity data in animals to humans, 2) uncertainty in the 
estimation of emissions, 3) uncertainty in the air dispersion models, and 4) uncertainty 
in the exposure estimates.  In addition to uncertainty, there is a natural range or 
variability in measured parameters defining the exposure scenario. Scientific studies 
with representative sampling and large enough sample sizes can characterize this 
variability. In the specific context of a Hot Spots risk assessment, the source of 
variability with the greatest quantitative impact is variation among the human population 
in such properties as height, weight, food consumption, breathing rates, and 
susceptibility to chemical toxicants. OEHHA captures at least some of the variability in 
exposure by developing data driven distributions of intake rates, where feasible, in the 
TSD for Exposure Assessment (OEHHA, 2012). 

Interactive effects of exposure to more than one carcinogen or toxicant are addressed in 
the risk assessment with default assumptions of additivity.  Cancer risks from all 
carcinogens addressed in the HRA are added. Similarly, non-cancer hazard quotients 
for substances impacting the same target organ/system are added to determine the 
hazard index (HI).  Although such effects of multiple chemicals are assumed to be 
additive by default, several examples of synergism (interactive effects greater than 
additive) are known.  For substances that act synergistically, the HRA could 
underestimate the risks.  Some substances may have antagonistic effects (lessen the 
toxic effects produced by another substance). For substances that act antagonistically, 
the HRA could overestimate the risks. 

Other sources of uncertainty, which may underestimate or overestimate risk, can be 
found in exposure estimates where little or no data are available (e.g., soil half-life and 
dermal penetration of some substances from a soil matrix). 

The differences among species and within human populations usually cannot be easily 
quantified and incorporated into risk assessments.  Factors including metabolism, target 
site sensitivity, diet, immunological responses, and genetics may influence the response 
to toxicants. The human population is much more diverse both genetically and 
culturally (e.g., lifestyle, diet) than inbred experimental animals.  The intraspecies 
variability among humans is expected to be much greater than in laboratory animals. 
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In most cases, cancer potency values have been estimated only for the single most 
affected tumor site. This represents a source of uncertainty in the cancer risk 
assessment. Adjustment for tumors at multiple sites induced by some carcinogens 
may result in a higher potency.  Some recent assessments of carcinogens include such 
adjustments. Other uncertainties arise 1) in the assumptions underlying the 
dose-response model used, and 2) in extrapolating from large experimental doses, 
where other toxic effects may compromise the assessment of carcinogenic potential, to 
usually much smaller environmental doses. 

When occupational epidemiological data are used to generate a carcinogenic potency 
or a health protective level for a non-carcinogen, less uncertainty is involved in the 
extrapolation from workplace exposures to environmental exposures. When using 
human data, no interspecies extrapolation is necessary eliminating a significant source 
of uncertainty.  However, children are a subpopulation with hematological, nervous, 
endocrine, and immune systems that are still developing and may be more sensitive to 
the effects of toxicants. The worker population and risk estimates based on 
occupational epidemiological data are more uncertain for children than adults. Current 
risk assessment guidelines include procedures designed to address the possibly greater 
sensitivity of infants and children, but there are only a few compounds for which these 
effects have actually been measured experimentally.  In most cases, the adjustment 
relies on default assumptions which may either underestimate or overestimate the true 
risks faced by infants and children exposed to toxic substances or carcinogens. 

Risk estimates generated by an HRA should not be interpreted as the expected rates of 
disease in the exposed population but rather as estimates of potential for disease, 
based on current knowledge and a number of assumptions. 

In the Hot Spots program, cancer risk is often expressed as the maximum number of 
new cases of cancer projected to occur in a population of one million people due to 
exposure to the cancer-causing substance over a 30-year residential period. However, 
there is uncertainty associated with the cancer risk estimate.  An individual’s risk of 
contracting cancer from exposure to facility emissions may be less or more than the risk 
calculated in the risk assessment. An individual’s risk not only depends on the 
individual’s exposure to a specific chemical but also on his or her genetic background, 
health, diet, lifestyle choices and other environmental and workplace exposures. 
OEHHA uses health-protective exposure assumptions to avoid underestimating risk. For 
example, the risk estimate for airborne exposure to chemical emissions uses the health-
protective assumption that the individual has a high breathing rate and exposure began 
early in life when cancer risk is highest. 

A Reference Exposure Level (REL) is the concentration level at or below which no 
adverse non-cancer health effects are anticipated for the specified exposure duration. 
RELs are based on the most sensitive, relevant, adverse health effect reported in the 
medical and toxicological literature. RELs are designed to protect the most sensitive 
individuals in the population by the inclusion of factors that account for uncertainties as 
well as individual differences in human susceptibility to chemical exposures. The 
factors used in the calculation of RELs are meant to err on the side of public health 
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protection in order to avoid underestimation of non-cancer hazards.  Exceeding the REL 
does not automatically indicate an adverse health impact.  However, increasing 
concentrations above the REL value increases the likelihood that the health effect will 
occur. 

Risk assessments under the Hot Spots program are often used to compare one source 
with another and to prioritize concerns. Consistent approaches to risk assessment are 
necessary to fulfill this function. 

1.7 Tiered Approach to Risk Assessment 

OEHHA developed a tiered approach to accommodate consideration of site-specific 
data that may be more appropriate for a given facility than the default variate. The first 
tier is the simplest point estimate approach to estimating exposure to facility emissions. 
Tier 1 is the first step in conducting a comprehensive risk assessment using algorithms 
and point estimates of input values described in the Technical Support Document for 
Exposure Assessment and Stochastic Analysis.  (OEHHA, 2012)  Each facility conducts 
a Tier 1 risk assessment to promote consistency across the state in facility risk 
assessments and facilitate comparisons across facilities. To be health-protective, high-
end estimates for the key intake exposure variates are used for the dominant exposure 
pathways. 

Tier 2 allows use of site-specific point estimates of exposure variates as long as these 
estimates can be justified.  For example, if there are data indicating that consumption of 
fish from an impacted body of water is lower than the OEHHA-recommended fish 
consumption rate, then the facility can use that data to generate a point estimate for 
sport-fish consumption from that body of water. The risk assessor must supply the data 
and methods used for the site-specific estimates, and the site-specific estimates must 
be reproducible and approved by both the District and OEHHA. 

Tier 3 risk assessment involves stochastic analysis of exposure using data-based 
distributions for the key exposure variates compiled in the OEHHA (2012) Technical 
Support Document. Since a stochastic approach to risk assessment provides more 
information about the range of risk estimates based on the range of exposures, Tier 3 
can serve as a useful supplement to the Tier 1 and 2 approaches. Variance 
propagation methods (e.g., Monte Carlo analysis) are used to derive a range of cancer 
risk estimates reflecting the known variability in the inputs. Finally, a Tier 4 approach 
would use distributions of exposure variates that may be more appropriate for a site, 
such as the distribution of fish consumption rates for a specific body of water impacted 
by a facility.  As in a Tier 2 approach, the risk assessment must supply the data and 
methods used for the site-specific distributions for exposure variates, and the site-
specific estimates must be justified to and reproducible by the Districts and OEHHA. 

1.8 References 

CAPCOA, 1990. CAPCOA Air Toxics Hot Spots Program Facility Prioritization 
Guidelines. California Air Pollution Control Officers Association, July 1990. 
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2 - Overview of Health Risk Assessment 

2.1 The Model for Risk Assessment 

The standard approach currently used for health risk assessment (HRA) was originally 
proposed by the National Academy of Sciences in the 1983 book: Risk Assessment in 
the Federal Government: Managing the Process (NAS, 1983) and was updated in the 
Academy’s 1994 book: Science and Judgment in Risk Assessment (NAS, 1994).  In 
2009 the National Academy published Science and Decisions: Advancing Risk 
Assessment (NAS, 2009), in which a number of recommendations are made on 
improving the risk assessment process and expanding it to include community concerns 
and cumulative risks. The four steps involved in the risk assessment process are 
1) hazard identification, 2) exposure assessment, 3) dose-response assessment, and 
4) risk characterization. These four steps are briefly discussed below. 

2.2 Hazard Identification 

For air toxics sources, hazard identification involves the pollutant(s) of concern emitted 
by a facility, and the types of adverse health effects associated with exposure to the 
chemical(s), including whether a pollutant is a potential human carcinogen or is 
associated with other types of adverse health effects. For the Air Toxics Hot Spots 
Program (Hot Spots), the emitted substances that are addressed in a risk assessment 
are found in the list of substances designated in the ARB’s Emission Inventory Criteria 
and Guidelines Regulations (Title 17, California Code of Regulations, Sections 93300-
93300.5), and the Emission Inventory Criteria and Guidelines Report (EICG Report), 
which is incorporated by reference therein (ARB, 2007). This list of substances is 
contained in Appendix A of this document and the EICG Report. The list of substances 
also identifies those substances that are considered human carcinogens or potential 
human carcinogens. 

2.3 Exposure Assessment 

The purpose of the exposure assessment is to estimate the extent of public exposure to 
emitted substances.  For the Hot spots program, in practice this means estimating 
exposures for those emitted substances for which potential cancer risk or noncancer 
health hazards for acute, repeated 8-hour, and chronic exposures will be evaluated. 
This involves emission quantification, modeling of environmental transport, evaluation of 
environmental fate, identification of exposure routes, identification of exposed 
populations, and estimation of short-term (e.g., 1-hour maximum), 8-hour average, and 
long-term (annual) exposure levels.  These activities are described in Chapters 4 and 5. 
Chapter 5 also discusses the tiered approach to risk assessment. 

The ARB’s Emission Inventory Criteria and Guidelines (EICG) Report provides 
assistance in determining those substances that must be evaluated in an HRA and the 
reporting requirements of facilities, while the Hot Spots Analysis and Reporting Program 
(HARP) software can be used to model ground level concentrations at specific off-site 
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locations resulting from facility emissions. The United States Environmental Protection 
Agency (U.S. EPA) has adopted the AERMOD air dispersion model into its list of 
regulatory approved models, in place of the previously used ISCST3 model.  AERMOD 
is a steady-state plume model that incorporates air dispersion based on planetary 
boundary layer turbulence structure and scaling concepts, including treatment of both 
surface and elevated sources, and both simple and complex terrain (U.S. EPA, 2009).  
The Air Resources Board recommends AERMOD for Hot Spots risk assessments. The 
AERMOD air modeling software will be incorporated into the HARP software, which 
allows the user to input all dispersion parameters directly into the program to generate 
air dispersion data. Alternatively, the air dispersion data may be generated separately 
from HARP using other air dispersion models, and then imported into HARP to generate 
risk estimates.  Data imported into HARP must already be in the format required by 
HARP. HARP has the flexibility to generate a summary of the risk data necessary for 
an HRA by either of the above approaches. 

Most of the toxicants assessed under the Hot Spots program are volatile organic 
compounds that remain as gases when emitted into the air. These chemicals are not 
subject to appreciable deposition to soil, surface waters, or plants.  Therefore, human 
exposure via ingestion or dermal exposure, at least at concentrations typically 
encountered in the ambient air, is not considered for volatile organic compounds in the 
Hot Spots risk assessments. While some models indicate potential for dermal exposure 
to certain volatile organic compounds, at this time, the Hot spots program does not 
consider this pathway. Significant exposure to volatile organic toxicants emitted into the 
air occurs through the inhalation pathway, and this pathway is the primary consideration 
in the Hot Spots risk assessments.  A small subset of Hot Spots substances consists of 
semi-volatile organic and metal toxicants emitted partially or totally as particles subject 
to deposition.  Ingestion and dermal pathways as well as the inhalation pathway must 
be evaluated for these chemicals.  A few of these semi-volatile organic and metal 
toxicants must also include the breast milk ingestion pathway.  Additional ingestion 
pathways may also need to be evaluated depending on the pathways of exposure for 
the specific receptor of interest. Table 5.1 in Chapter 5, Table 6.4 in Chapter 6, and 
Table 7.1 in Chapter 7 list the substances that must be evaluated for multipathway 
impacts.  HARP is designed to assess potential health impacts posed by substances 
that must be analyzed by a multipathway approach. 

2.4 Dose-Response Assessment 

Dose-response assessment is the process of characterizing the relationship between 
exposure to an agent and incidence of an adverse health effect in exposed populations. 
In quantitative carcinogenic risk assessment, the dose-response relationship is 
expressed in terms of a potency slope that is used to calculate the probability or risk of 
cancer associated with an estimated exposure.  Cancer potency factors are expressed 
as the 95th percent upper confidence limit of the slope of the dose response curve 
estimated assuming continuous lifetime exposure to a substance. Typically, potency 
factors are expressed as units of inverse dose (e.g., (mg/kg BW/day)-1) or inverse 

)-1concentration (e.g., (µg/m3 ). It is assumed in cancer risk assessments that risk is 
directly proportional to dose and that there is no threshold for carcinogenesis.  
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The Office of Environmental Health Hazard Assessment (OEHHA) has compiled cancer 
potency factors, which should be used in risk assessments for the Hot Spots program, 
in Table 7.1.  Cancer potency factors listed in Table 7.1 were derived either by the U.S. 
EPA or by OEHHA, underwent public and peer-review, and were adopted for use in the 
program.  Chapter 8 describes procedures for use of potency values in estimating 
excess cancer risk.  For a detailed description of cancer potency factors, refer to the 
Technical Support Document for Cancer Potency Factors (OEHHA, 2009). 

For noncarcinogenic effects, dose-response data developed from animal or human 
studies are used to develop acute, 8-hour, and chronic noncancer Reference Exposure 
Levels (RELs). The acute, 8-hour and chronic RELs are defined as the concentration at 
which no adverse noncancer health effects are anticipated even in sensitive members 
of the general population, with infrequent one hour exposures, repeated 8-hour 
exposures over a significant fraction of a lifetime, or continuous exposure over a 
significant fraction of a lifetime, respectively. The most sensitive health effect is chosen 
to develop the REL if the chemical affects multiple organ systems. Unlike cancer health 
effects, noncancer health effects are generally assumed to have thresholds for adverse 
effects.  In other words, injury from a pollutant will not occur until exposure to that 
pollutant has reached or exceeded a certain concentration (i.e., threshold) and/or dose. 
The acute, 8-hour, and chronic RELs are air concentrations intended to be below the 
threshold for health effects for the general population. 

The actual threshold for health effects in the general population is generally not known 
with any precision.  Uncertainty factors are applied to the Lowest Observed Adverse 
Effects Level (LOAEL) or No Observed Adverse Effects Level (NOAEL) or Benchmark 
Concentration values from animal or human studies to help ensure that the chronic, 
8-hour and acute REL values are below the threshold for human health for nearly all 
individuals.  This guidance manual provides the acute, 8-hour, and chronic Reference 
Exposure Levels in Tables 6.1 through 6.3. Some substances that pose a chronic or 
repeated 8-hour inhalation hazard may also present a chronic hazard via non-inhalation 
routes of exposure (e.g., ingestion of contaminated water, foods, or soils, and dermal 
absorption).  The oral RELs for these substances are presented in Table 6.4. The 
methodology and derivations for acute, 8-hour, and chronic, RELs are described in the 
Technical Support Document for the Derivation of Noncancer Reference Exposure 
Levels (OEHHA, 2008). 

2.5 Risk Characterization 

This is the final step of risk assessment. In this step, modeled concentrations and 
exposure information, which are determined through exposure assessment, are 
combined with potency factors and RELs that are developed through dose-response 
assessment. The use of cancer potency factors to assess total cancer risk and the use 
of the hazard index approach for evaluating the potential for noncarcinogenic health 
effects are described in Chapter 8.  Example calculations for determining (inhalation) 
cancer risk and noncancer acute, 8-hour, and chronic hazard quotients and hazard 
indices are presented in Appendix I.  Chapter 9 provides an outline that specifies the 
content and recommended format of HRA results. 
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Under the Hot Spots Act, health risk assessments are to quantify both individual and 
population-wide health impacts (Health and Safety Code, Section 44306) (Appendix B).  
The health risk assessments are facility specific and the calculated risk should be 
combined for all pollutants emitted by a single facility.  For example, cancer risk from 
multiple carcinogens is considered additive. For exposures to multiple non-carcinogen 
pollutants, a hazard index approach is applied for air contaminants affecting the same 
organ system. All substances emitted by the facility that are on the Hot Spots Act list of 
substances must be identified in the HRA, including those on the list that do not have a 
potency value or REL. 

For assessing risk, OEHHA has developed two methods for determining dose via 
inhalation, dermal absorption, and ingestion pathways.  These two methods, the point 
estimate approach and the stochastic exposure assessment approach, are described 
below and in Chapters 5 and 8.  Detailed presentations of these methods can be found 
in: Technical Support Document for Exposure Assessment and Stochastic Analysis 
(OEHHA, 2012). 

2.5.1 Point Estimate Approach 

OEHHA provides information in this document on average and high-end values for key 
exposure pathways (e.g., breathing rate for the inhalation exposure pathway).  The 
average and high-end of point estimates in this document are defined in terms of the 
probability distribution of values for that variate. The mean represents the average 
values for point estimates and the 95th percentiles represent the high-end point 
estimates from the distributions identified in OEHHA (2012).  Thus, within the limitations 
of the data, average and high-end point estimates are supported by the distribution. 

Tier 1 of the tiered approach to risk assessment, which is briefly discussed in Section 
2.5.3 and presented in more detail in Chapter 8, utilizes a combination of the average 
and high-end point estimates to more realistically estimate exposure in multipathway 
risk assessments. This method uses high-end exposure estimates for the pathways 
that are the main drivers of exposure and the average point estimate for the other 
non-driving exposure pathways.  This approach will lessen the issue of compounding 
high-end exposure estimates, while retaining a health-protective approach for the more 
important exposure pathways.  It is unlikely that an individual receptor would be on the 
high-end of exposure for all exposure pathways.  See Chapter 8 for detailed discussions 
of how this multipathway methodology is applied to cancer and noncancer calculations. 
The HARP software can perform this analysis (referred to as the derived approach in 
the HARP software). 

In addition to using an estimate of average and high-end consumption rates, cancer risk 
evaluations at individual receptors are presented for 9, 30, and 70-year exposure 
durations. The 9 and 30-year durations correspond to the average and high-end of 
residency time recommended by U.S. EPA (1997).  The California data presented in 
Appendix L of the Exposure TSD (OEHHA, 2012) are generally supportive of the 
nationwide data. The 9 and 70-year exposure durations present potential impacts over 
the range of residency periods, while the 30-year exposure duration is recommended 
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for use as the basis for estimating cancer risk at the MEIR in all HRAs.  Population-wide 
impacts should use the 70-year exposure duration. 

The parameters used for all exposure durations assume exposure begins in the last 
trimester of pregnancy and progresses through the exposure duration of interest 
(e.g., 9, 30, or 70 years).  These assumptions are thus protective of children.  Children 
have higher intake rates on a per kilogram body weight basis (e.g., they breathe, drink 
and eat more per kg body weight than adults) and thus receive a higher dose from 
contaminated media. See Chapter 5 for the point estimates that can be used to 
estimate impacts for children.  Chapters 5 and 8 discuss how to calculate cancer risk 
based on various exposure durations and point estimates. Appendix I contains an 
example calculation and Chapter 9 clarifies how to present the findings in an HRA. 

2.5.2 Stochastic Exposure Assessment 

OEHHA was directed under the Air Toxics “Hot Spots” program (SB 1731, Calderon, 
stat. 1992; Health and Safety Code Section 44360(b)(2)) to develop a “likelihood of risk” 
approach to risk assessment. To satisfy this requirement, OEHHA developed a 
stochastic approach to risk assessment that utilizes distributions for exposure variates 
such as breathing rate and water consumption rate rather than a single point estimate. 
The variability in exposure can be propagated through the risk assessment model using 
the distributions as input and a Monte Carlo or similar method. The result of such an 
analysis is a range of risks that at least partially characterizes variability in exposure. 

Distributions of key exposure variates that are presented in the Technical Support 
Document for Exposure Assessment and Stochastic Analysis (OEHHA, 2012) were 
taken from the literature, if adequate, or developed from raw data of original studies. 
Intake variates such as vegetable consumption are relatively data rich; for these 
variates reasonable probability distributions can be constructed.  However, the data 
necessary to characterize the variability in risk assessment variates are not always 
available. For example, for the fate and transport variates (e.g., fish bioaccumulation 
factors), there are only a few measurements for a given chemical available which 
precludes the adequate characterization of a probability distribution. We only 
developed distributions for those key exposure variates that were adequately 
characterized by data. Development of distributions is described in detail in the 
Technical Support Document for Exposure Assessment and Stochastic Analysis 
(OEHHA, 2012).  
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2.5.3 Tiered Approach to Risk Assessment 

OEHHA recommends using a tiered approach to risk assessment. Tier 1 is a standard 
point estimate approach using the recommended point estimates presented in this 
document. If site-specific information is available to modify some point estimates 
developed in the Technical Support Document for Exposure Assessment and 
Stochastic Analysis (OEHHA, 2012) and is more appropriate to use than the 
recommended point estimates in this document, then Tier 2 allows use of that 
site-specific information.  Site-specific information should be presented to the District 
before being used. The District may contact OEHHA for additional advice. Note that all 
non-default variates need to be adequately justified to OEHHA and the Districts to be 
used. In Tier 3, a stochastic approach to exposure assessment is used with the data 
distributions developed in the TSD (OEHHA, 2012) and presented in this document. 
Tier 4 is also a stochastic approach but allows for utilization of site-specific distributions, 
if they are justifiable (to OEHHA and the Districts) and more appropriate for the site 
under evaluation than those recommended in this document.  Persons preparing an 
HRA that has a Tier 2 through Tier 4 evaluation must also include the results of a Tier 1 
evaluation. Tier 1 evaluations are required for all HRAs prepared for the Hot Spots 
Program to promote consistency across the state for all facility risk assessments and 
allow comparisons across facilities. Chapter 8 provides a summary of the tiered 
approach and the TSD (OEHHA, 2012) discusses it in detail.  Chapter 9 provides an 
outline that specifies the content and recommended format of HRA results. 

2.6 References 

ARB, 2007. Emission Inventory Criteria and Guidelines Regulations (Title 17, California 
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report). 

NAS, 1983.  National Academy of Sciences. Risk Assessment in the Federal 
Government: Managing the Process.  National Research Council. National Academy 
Press, Washington D.C. 

NAS, 1994.  National Academy of Sciences. Science and Judgment in Risk 
Assessment. National Research Council.  National Academy Press, Washington D.C. 

NAS, 2009.  National Academy of Sciences. Science and Decisions: Advancing Risk 
Assessment.  National Academy Press, Washington DC. 

OEHHA, 2008. Air Toxics Hot Spots Risk Assessment Guidelines Technical Support 
Document for the Derivation of Noncancer Reference Exposure Levels.  Available 
online at: http://www.oehha.ca.gov 

OEHHA, 2009. Technical Support Document for Cancer Potency Factors: 
Methodologies for derivation, listing of available values, and adjustments to allow for 
early life stage exposures. May 2009.  Available online at: http://www.oehha.ca.gov 

2-6
 

http://www.oehha.ca.gov/
http://www.oehha.ca.gov/


       

 

 
 

   
 

      

  
  

  
    

 

Air Toxics Hot Spots Program Guidance Manual February 2015 

OEHHA, 2012.  Air Toxics Hot Spots Program Risk Assessment Guidelines; Technical 
Support Document for Exposure Assessment and Stochastic Analysis.  Available online 
at http://www.oehha.ca.gov 

U.S. EPA (2009). AERMOD Implementation Guide. Last Revised: March 19, 2009. 

U.S. EPA, 1997. Exposure Factors Handbook, Volume I, General Factors. EPA/600/P-
95/002Fa. 

AERMOD Implementation Workgroup, U. S. Environmental Protection Agency. Online 
at: http://www.epa.gov/ttn/scram/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf 

2-7
 

http://www.oehha.ca.gov/
http://www.epa.gov/ttn/scram/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf


       

 

 

   

    

  
 

   
  

  
  

 
    

    

  

 
   

   

   

  

   

   
 

     
  

    
 

   
 

 
  

   
   

  
  

     
  

    
 

  
  

Air Toxics Hot Spots Program Guidance Manual February 2015 

3 - Hazard Identification - Air Toxics Hot Spots Emissions 

3.1 The Air Toxics Hot Spots List of Substances and Emissions Inventory 

For air toxics sources, hazard identification involves identifying pollutants of concern 
and whether these pollutants are potential human carcinogens or associated with other 
types of adverse health effects.  For the Air Toxics Hot Spots (Hot Spots) Program, the 
emitted substances that are addressed in a health risk assessment (HRA) are found in 
the list of hazardous substances designated in the Air Resources Board’s (ARB’s) 
Emission Inventory Criteria and Guidelines Regulations (Title 17, California Code of 
Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report), which is incorporated by reference therein (ARB, 
2007).  This list of substances is contained in both Appendix A of this document and the 
EICG Report.  The list of substances also identifies those substances that are 
considered human carcinogens or potential human carcinogens. 

The substances included on the Hot Spots Program list of substances are defined in the 
statute as those substances found on lists developed by the following sources: 

 International Agency for Research on Cancer (IARC); 

 U.S. Environmental Protection Agency (U.S. EPA); 

 U.S. National Toxicology Program (NTP); 

 ARB Toxic Air Contaminant Identification Program List; 

 Hazard Evaluation System and Information Service (HESIS) (State of 
California); 

 Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of 1986) list 
of carcinogens and reproductive toxicants (State of California); 

 Any additional substance recognized by the State Board as presenting a 
chronic or acute threat to public health when present in the ambient air. 

All substances emitted by the facility that are on the Hot Spots Act list of substances 
must be identified in the HRA. 

The ARB EICG Report (ARB, 2007) specifies that each facility subject to the Hot Spots 
Act must submit an Emission Inventory Report to the local air pollution control or air 
quality management district. This Emission Inventory Report must identify and account 
for all listed substances used, manufactured, formulated, or released by the facility.  All 
routine, predictable releases must be reported. These inventory reports include the 
emission data necessary to estimate off-site levels of facility-released Hot Spots 
substances. These inventory reports will be discussed in further detail in Chapter 4. 
See Chapter 9 for an outline that specifies the content and recommended format for 
presenting the air dispersion modeling and HRA results. As presented in Appendix A, 
the EICG Report divides the list into three groups for reporting purposes. Potency or 
severity of toxic effects and potential for facility emission were considered in placing 
compounds into the three groups. 
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For the first group (listed in these guidelines in Appendix A-I), all emissions of these 
substances must be quantified in the HRA. For substances in the second group (listed 
in these guidelines in Appendix A-II), emissions are not quantified; however, facilities 
must report whether the substance is used, produced, or otherwise present on-site 
(i.e., these substances are simply listed in a table in the HRA).  Lastly, substances in 
the third group (Appendix A-III) also only need to be reported in a table in the HRA if 
they are manufactured by the reporting facility. 

Facilities that must comply with the Resource Conservation and Recovery Act and 
Comprehensive Environmental Response, Compensation and Liability Act 
(RCRA/CERCLA) requirements for risk assessment need to consult the California 
Department of Toxic Substances Control (DTSC) Remedial Project Manager to 
determine which substances must be evaluated in their risk assessment. Some 
RCRA/CERCLA facilities may emit substances which are not currently listed under the 
Hot Spots Program but which may require evaluation in a RCRA/CERCLA risk 
assessment. 

3.2 References 

ARB, 2007. Emission Inventory Criteria and Guidelines Regulations (Title 17, California 
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report). 
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4 - Air Dispersion Modeling 

The information contained in this section is primarily an abbreviated version of the 
material found in Chapter 2 of the Air Toxics Hot Spots Risk Assessment Guidelines; 
Exposure Assessment and Stochastic Analysis Technical Support Document (OEHHA, 
2012).  Several references have been included in this section to indicate those areas 
that are covered in more detail in Chapter 2 of the Technical Support Document.  
However, some air dispersion concepts and procedures have been added to assist the 
reader in the health risk assessment (HRA) process.  In particular, a brief summary of 
the Hot Spots Analysis and Reporting Program (HARP) software applicability to air 
dispersion analysis has been included. The HARP software has been developed by the 
Air Resources Board (ARB), in consultation with OEHHA and Air Pollution Control or Air 
Quality Management District (District) representatives. The HARP software is the 
recommended model for calculating and presenting HRA results for the Air Toxics Hot 
Spots Program (Hot Spots).  Information on obtaining the HARP software can be found 
under the Hot Spots Program on the ARB’s web site at www.arb.ca.gov. See Chapter 9 
for an outline that specifies the content and recommended format for presenting the air 
dispersion modeling and HRA results. 

The U.S. EPA has adopted the AERMOD air dispersion model into their list of 
regulatory approved models, in place of the previously used ISCST3 model.  AERMOD 
is a steady-state plume model that incorporates air dispersion based on planetary 
boundary layer turbulence structure and scaling concepts, including treatment of both 
surface and elevated sources, and both simple and complex terrain (U.S. EPA, 2009).  
The Air Resources Board recommends AERMOD for Hot Spots risk assessments. 

4.1 Air Dispersion Modeling in Exposure Assessment: Overview 

Estimates of air concentrations of emitted toxicants in the surrounding community from 
a facility’s air emissions are needed in order to determine cancer and noncancer risks.  
One approach to determining the concentration of air pollutants emitted from the facility 
is to do air monitoring in the surrounding community.  However, there are a number of 
disadvantages to this approach. Ambient air monitoring is costly because good 
estimates of an annual average concentration typically require monitoring at least one 
day in six over a year.  Because it is costly, monitoring is usually limited to a select 
number of pollutants, and a limited number of sites. There can be significant risks from 
some chemicals at or even below the monitoring detection limit, which can add 
considerable uncertainty to risk estimates if many of the measurements are below or 
near the detection limit.  Monitoring measures not only facility emissions but also 
general ambient background as well.  It can be difficult and expensive to distinguish 
between the two using monitoring, particularly if general ambient background levels are 
high relative to the contribution of facility emissions. These limitations often make it 
impractical to use monitoring in a program such as the Air Toxics Hot Spots program 
with hundreds of facilities. 
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Air dispersion models have several advantages over monitoring.  Modeling can provide 
greater spatial detail and the costs are relatively cheap by comparison.  For example, 
dispersion models can estimate the pollutant concentration in air at many receptor 
locations (hundreds to thousands) and for a multitude of averaging periods.  Air 
dispersion models have been validated using air monitoring. 

There are, however, uncertainties associated with the typical usage of air dispersion 
modeling. The use of meteorological data from the nearest airport may not ideally be 
the best representation of localized conditions.  Gaussian plume air dispersion models 
ignore calm hours. This can bias model predictions towards underestimation. Some 
dispersion models offer limited chemical reactions within the algorithms; however, we 
generally assume the pollutant is inert for the near-field atmospheric travel time. This 
may bias estimated concentrations towards over-prediction for those pollutants that are 
highly reactive in the atmosphere.  Air dispersion model results are only as good as the 
emissions estimates and emissions estimates can be uncertain. However, on the 
whole, the advantages of air dispersion modeling for a program like the Air Toxics Hot 
Spots far outweigh the disadvantages. 

Professional judgment is required throughout the dispersion modeling process. The 
local air quality district has final authority on modeling protocols.  The following 
guidance is intended to assist in the understanding of dispersion modeling for risk 
assessments. 

Air dispersion modeling includes the following steps (see Figure 1): 

1.	 Create an emission inventory of the toxic releases (Section 4.2)

2.	 Identify the source types (Section 4.3)

3.	 Identify the terrain type and land use (Section 4.4)

4.	 Determine the detail needed for the analysis: screening or refined (Section 4.5)

5.	 Identify the population exposure (Section 4.6)

6.	 Identify the receptor network (Section 4.7)

7.	 Obtain meteorological data (for refined air dispersion modeling only) (Section 4.8)

8.	 Select an air dispersion model (Section 4.9)

9.	 Prepare a modeling protocol and submit to the local Air District (hereafter referred to
as “the District”) (Section 4.14)

10.Complete the air dispersion analysis

11. If necessary, redefine the receptor network and return to Step 10
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12.Complete the risk assessment

13. If necessary, refine the inputs and/or the model selection and return to Step 8

14.Present the HRA results (Chapter 9 provides an outline that specifies the content
and recommended format of HRA results).

The output of the air dispersion modeling analysis includes a receptor field of ground 
level concentrations of the pollutant in ambient air. These concentrations can be used 
to estimate an inhaled or ingested dose for the estimation of multipathway cancer risk, 
or used to determine a hazard index for acute (inhalation), and chronic noncancer 
multipathway risks.  It should be noted that in the Air Toxics “Hot Spots” program, 
facilities simulate the dispersion of the chemical emitted as an inert compound, and do 
not model any atmospheric transformations or dispersion of products from such 
reactions. The U.S. EPA Guideline on Air Quality Models (U.S. EPA, 2005) should be 
consulted when evaluating reactive pollutants for other regulatory purposes. 
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Figure 1 Overview of the Air Dispersion Modeling Process. 

1. Create the Emissions Inventory (Section 4.2)

2. Identify the Source Types (Section 4.3)

3. Identify the Terrain Type (Section 4.4)

4. Determine Level of Detail for Analysis:  Screening or Refined (Section 4.5)

5. Identify  Population Exposure (Section 4.6)

6. Identify Receptor Network (Section 4.7)

7. Obtain Meteorological Data (Section 4.8)*

8. Select an Air Dispersion Model (Section 4.9)

9. Prepare Modeling Protocol and Submit to District (Chapter 9)**

10. Complete Air Dispersion Modeling

Obtain Concentration Field

12. Estimate Health Risks

13. If Necessary, Refine Inputs for Analysis

14. Prepare HRA Report and Submit to District (Chapter 9)

11. If Necessary, Change Level

of Detail for Analysis

Reference Exposure Levels

Cancer Potency Factors

Other Survey data

* Some screening models do not require any meteorological data.

** Optional but strongly recommended.
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4.2 Emission Inventories 

The Emission Inventory Reports (Inventory Reports) developed under the Hot Spots 
Program provide data to be used in the HRA and in the air dispersion modeling process. 
The Inventory Reports contain information regarding emission sources, emitted 
substances, emission rates, emission factors, process rates, and release parameters 
(area and volume sources may require additional release data beyond that generally 
available in Emissions Inventory reports). This information is developed according to 
the ARB’s Emission Inventory Criteria and Guidelines Regulations (Title 17, California 
Code of Regulations, Sections 93300-93300.5), and the Emission Inventory Criteria and 
Guidelines Report (EICG Report), which is incorporated by reference therein 
(ARB, 2007). 

Updated emission data for process changes, emission factor changes, material/fuel 
changes, or shutdown must be approved by the District prior to the submittal of the 
health risk assessment (HRA).  Ideally, the District review of updated emissions could 
be completed within the modeling protocol. In addition, it must be stated clearly in the 
risk assessment if the emission estimates are based on updated or revised emissions 
(e.g., emission reductions). This section summarizes the requirements that apply to the 
emission data which are used for Air Toxics “Hot Spots” Act risk assessments. 

4.2.1 Air Toxics Hot Spots Emissions 

As noted in Chapter 3, Hazard Identification, the HRA should identify all substances 
emitted by the facility, which are on the Hot Spots Act list of substances (see Appendix 
A of the Guidance Manual or the EICG Report).  The EICG Report specifies that 
Inventory Reports must identify and account for all listed substances used, 
manufactured, formulated, or released by the facility.  All routine, predictable releases 
must be reported. Under the regulations, the list is divided into three groups for 
reporting purposes. The first group (listed in Appendix A-I of the Inventory Guidelines 
Report) has all pollutants whose emissions must be quantified. The second group 
(listed in Appendix A-II of the Inventory Guidelines Report) includes substances where 
emissions do not need to be quantified; however, facilities must report whether the 
substance is used, produced, or otherwise present on-site. The third group (listed in 
Appendix A-III of the Emissions Inventory Guidelines Report) includes substances 
whose emissions need not be reported unless the substance is manufactured by the 
facility.  Chemicals or substances in the second and third groups should be listed in a 
table in the risk assessment. 

Facilities that must comply with the Resource Conservation and Recovery Act and 
Comprehensive Environmental Response, Compensation and Liability Act 
(RCRA/CERCLA) requirements for risk assessment need to consult the Department of 
Toxic Substances Control (DTSC) Remedial Project Manager to determine which 
substances must be evaluated in their risk assessment in addition to the list of “Hot 
Spots” chemicals. Some RCRA/CERCLA facilities may emit chemicals that are not 
currently listed under the “Hot Spots” Program. Chapter 9 provides an outline that 
specifies the content and recommended format of HRA results. 
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4.2.1.1 Emission Estimates Used in the Risk Assessment 

The HRA must include emission estimates for all substances that are required to be 
quantified in the facility’s emission inventory report.  Specifically, HRAs should include 
both annual average emissions and maximum 1-hour emissions for each pollutant. 
Maximum 1-hour emissions are used for acute noncancer health impacts while annual 
emissions are used for chronic exposures (i.e., chronic and 8-hour noncancer health 
impacts or cancer risk assessment). 

Emissions for each substance must be reported for individual emitting processes 
associated with unique devices within a facility.  Total facility emissions for an individual 
air contaminant will be the sum of emissions, reported by process, for that facility. 
Information on daily and annual hours of operation, and relative monthly activity, must 
be reported for each emitting process.  Devices and emitting processes must be clearly 
identified and described and must be consistent with those reported in the emissions 
inventory report. 

The HRA should include tables that present the emission information (i.e., emission 
rates for each substance released from each process) in a clear and concise manner.  
The District may allow the facility operator to base the HRA on more current emission 
estimates than those presented in the previously submitted emission inventory report 
(i.e., actual enforceable emission reductions realized by the time the HRA is submitted 
to the District).  If the District allows the use of more current emission estimates, the 
District must review and approve the new emissions estimates prior to use in the HRA. 
The HRA report must clearly state what emissions are being used and when any 
reductions became effective.  Specifically, a table presenting emission estimates 
included in the previously submitted emission inventory report as well as those used for 
the HRA should be presented. The District should be consulted concerning the specific 
format for presenting the emission information.  Chapter 9 provides an outline that 
specifies the content and recommended format of HRA results. A revised emission 
inventory report must be submitted to the District prior to submitting the HRA and 
forwarded by the District to the ARB, if revised emission data are used. 

4.2.1.1.1 Molecular Weight Adjustments for the Emissions of Metal Compounds 

For most of the Hot Spots toxic metals, the OEHHA cancer potency factors, acute and 
chronic RELs apply to the weight of the toxic metal atom contained in the overall 
compound.  Some of the Hot Spots compounds contain various elements along with the 
toxic metal atom (e.g., “Nickel hydroxide”, CAS number 12054-48-7, has a formula of 
H2NiO2). Therefore, an adjustment to the reported pounds of the overall compound is 
needed before applying the OEHHA cancer potency factor for “Nickel and compounds” 
to such a compound. This ensures that the cancer potency factor, acute or chronic REL 
is applied only to the fraction of the overall weight of the emissions that are associated 
with health effects of the metal.  In other cases, the Hot Spots metals are already 
reported as the metal atom equivalent (e.g., CAS 7440-02-0, “Nickel”), and these cases 
do not use any further molecular weight adjustment.  (Refer to Note [7] in Appendix A, 
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List of Substances in the EICG Report for further information on how the emissions of 
various Hot Spots metal compounds are reported.) 

The appropriate molecular weight adjustment factors (MWAF) to be used along with the 
OEHHA cancer potency factors, acute and chronic RELs for Hot Spots metals can be 
found in the MWAF column1 of the table containing OEHHA/ARB Approved Health 
Values for use in Hot Spots Facility Risk Assessments that is in Appendix L of this 
document. 

As an example, the compound “Nickel hydroxide” has a molecular formula of H2NiO2. 
The atomic weight of each of the elements in this compound, and the fraction they 
represent of the total weight, are therefore as follows: 

Element Number 
of 

atoms 

Atomic 
Weight 

Fraction of Total Weight = 
MWAF 

1 x Nickel (Ni) 1 x 58.70 

58.70 / 92.714 = 0.6332 
(MWAF for Nickel) 

2 x Oxygen (O) 2 x 15.999 

2 x Hydrogen (H) 2 x 1.008 

Total Molecular Weight of H2NiO2: 92.714 

So, for example, assume that 100 pounds of “Nickel hydroxide” emissions are reported 
under CAS number 12054-48-7. To get the Nickel atom equivalent of these emissions, 
multiply by the listed MWAF (0.6332) for Nickel hydroxide: 

 100 pounds x 0.6332 = 63.32 pounds of Nickel atom equivalent.

This step should be completed prior to applying the OEHHA cancer potency factor for 
“Nickel and compounds” in a calculation for a prioritization score or risk assessment 
calculation. (Note - The HARP software automatically applies the appropriate MWAF 
for each Hot Spots chemical (by CAS number), so the emissions should not be 
manually adjusted when using HARP.  Therefore, if using HARP, you would use 100 
pounds for Nickel hydroxide and HARP will make the MWAF adjustment for you. If not 
using HARP, you would use 63.32 pounds.) 

1 
The value listed in the MWAF column for Asbestos is not a molecular weight adjustment.  This is a 

conversion factor for adjusting mass and fibers or structures.  See Appendix C for more information on 
Asbestos reporting and risk assessment information or see the EICG report for reporting guidance. 
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4.2.1.2 Release Parameters 

Emission release parameters (e.g., stack height and inside diameter, stack gas exit 
velocity, release temperature and emission source location in UTM coordinates) are 
needed as inputs to the air dispersion model. The Inventory Guidelines specify the 
release parameters that must be reported for each stack, vent, ducted building, exhaust 
site, or other site of exhaust release. Additional information may be required to 
characterize releases from non-stack (volume and area) sources; see U.S. EPA 
dispersion modeling guidelines or specific user's manuals. This information should also 
be included in the air dispersion section of the risk assessment. This information must 
be presented in tables included in the risk assessment.  Note that some dimensional 
units needed for the dispersion model may require conversion from the units reported in 
the Inventory Report (e.g., Kelvin (K) vs. degrees Fahrenheit (°F)). Chapter 9 provides 
an outline that specifies the content and recommended format of HRA results. 

4.2.1.3 Operation Schedule 

The HRA should include a discussion of the facility operation schedule and daily 
emission patterns. For AB2588 purposes, emissions should be reported based on 
routine and predictable operations. Weekly or seasonal emission patterns may vary 
and should be discussed. This is especially important in a refined HRA. Diurnal 
emission patterns should be simulated in the air dispersion model because of diurnal 
nature of meteorological observations. Diurnal evaluations are important to include 
since diurnal weather patterns and emission releases may cause significant differences 
in the concentration at a receptor of interest. 

A table should be included listing the emission schedule on an hourly and yearly basis.  
In addition, the emission schedule and exposure schedule should corroborate any 
exposure adjustment factors used for approximating an inhaled dose.  For more 
information about exposure adjustment factors, see Section 4.8.1. Alternatively, 
exposure adjustments can be made through refining the air dispersion analysis.  See 
Section 4.11.1.2(h) for special case modeling or Appendix M. An alternative to 
including modeling that addresses diurnal influences would be to include a sensitivity 
study showing, and/or text explaining, the reason(s) why there are no significant 
differences due to diurnal influences on the emissions from the facility or at the 
receptor(s) of interest.  For more guidance, you can contact the district or reviewing 
authority. Chapter 9 provides an outline that specifies the content and recommended 
format of HRA results. 

4.2.1.4 Emission Controls 

The HRA should include a description of control equipment, the emitting processes it 
serves, and its efficiency in reducing emissions of substances on the Air Toxics “Hot 
Spots” list. The EICG Report requires that this information be included in the Inventory 
Reports, along with the emission data for each emitting process.  If the control 
equipment did not operate full-time throughout the year, then the reported overall 
control efficiency must be adjusted to account for any predictable downtime of the 
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control equipment.  Any entrainment of toxic substances to the atmosphere from control 
equipment should be accounted for; this includes fugitive releases during maintenance 
and cleaning of control devices (e.g., baghouses and cyclones).  Contact the District for 
guidance with control equipment adjustments. Recommended default deposition rates 
that are used when calculating potential noninhalation health impacts are listed in 
Section 5.3.2. Chapter 9 provides an outline that specifies the content and 
recommended format of HRA results. 

4.2.2 Landfill Emissions 

Emission estimates for landfill sites should be based on testing required under Health 
and Safety Code, Section (HSC) 41805.5 (AB 3374, Calderon) and any supplemental 
AB 2588 source tests or emission estimates used to characterize air toxics emissions 
from landfill surfaces or through off-site migration. The District should be consulted to 
determine the specific Calderon data to be used in the HRA. The “Hot Spots” Program 
HRA for landfills should also include emissions of listed substances for all applicable 
power generation and maintenance equipment at the landfill site.  Processes that need 
to be addressed include stationary internal combustion engines, flares, evaporation 
ponds, composting operations, boilers, and gasoline dispensing systems. 

4.3 Source Characterization 

Pollutants are released into the atmosphere in many different ways.  The release 
conditions need to be properly identified and characterized to appropriately use the air 
dispersion models. 

4.3.1 Source Type 

Source types can be identified as point, line, area, or volume sources for input to the air 
dispersion model.  Several air dispersion models have the capability to simulate more 
than one source type. 

4.3.1.1 Point Sources 

Point sources are probably the most common type of source and most air dispersion 
models have the capability to simulate them. Typical examples of point sources include 
exhaust stacks.  Isolated vents from buildings are special examples of point sources. 

4.3.1.2 Line Sources 

The version 12345 or newer of the AERMOD can accommodate line sources.  Line 
sources can be also treated as a special case of either an area or a volume source. 
Examples of line sources include: conveyor belts and rail lines, freeways, and busy 
roadways.  Not all mobile sources may be subject to the Hot Spots program; however, 
non-motor vehicles that operate within a facility (e.g., ships, trains, and cranes, etc.) are 
subject to the Hot Spots program. For more information, see the ARB’s Emission 
Inventory and Criteria Guidelines document or ARB’s interpretation and guidance 
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memorandum to CAPCOA regarding mobile sources which are subject to the “Hot 
Spots” program. This memo can be found at http://www.arb.ca.gov/ab2588/motorv.pdf. 

Mobile sources and rail lines are required to be evaluated under SB 352. SB 352 
requires a risk assessment performed under the Hot Spots risk assessment guidance 
for proposed school sites within 500 feet of a busy roadway.  Dedicated air dispersion 
models are available for motor vehicle emissions from roadways which are a special 
type of line source. These models (i.e., CALINE3, CAL3QHCR, and CALINE4) are 
designed to simulate the mechanical turbulence and thermal plume rise due to the 
motor vehicle activity on the roadway.  However, these dedicated models use the 
Pasquill-Gifford dispersion stability classes for dispersion; the AERMOD dispersion 
model uses a more advanced continuous stability estimation method based on 
observations. The limitation with AERMOD is that the user needs to estimate initial 
mixing (Szo and Syo) for mechanical turbulence and thermal plume rise. Consult with 
the District prior to conducting roadway modeling to determine model use. 

For practical information on how to simulate roadway emission dispersion using these 
models, see the California Air Pollution Control Officer’s Association (CAPCOA) website 
at http://www.capcoa.org or the Sacramento Metropolitan AQMD (SMAQMD) website at 
http://www.airquality.org/ceqa/RoadwayProtocol.shtml. The SMAQMD has a document 
titled, “Recommended Protocol for Evaluating the Location of Sensitive Land Uses 
Adjacent to Major Roadways”(January, 2010). The ARB recommends this document for 
SB-352 risk assessments. 

4.3.1.3 Area Sources 

Emissions that are to be modeled as area sources are typical of fugitive sources 
characterized by non-buoyant emissions containing negligible vertical extent (e.g., no 
plume rise or emissions distributed over a large horizontal area). 

Fugitive particulate (PM2.5, PM10, TSP) emission sources include areas of disturbed 
ground (e.g., open pits, parking lots) which may be present during operational phases of 
a facility’s life.  Also included are areas of exposed material (e.g., storage piles and slag 
dumps) and segments of material transport where potential fugitive emissions may 
occur (uncovered haul trucks or rail cars, emissions from unpaved roads).  Fugitive 
emissions may also occur during stages of material handling where particulate material 
is exposed to the atmosphere (uncovered conveyors, hoppers, and crushers). 

Other fugitive emissions emanating from many points of release may be modeled as 
area sources.  Examples include fugitive emissions from valves, flanges, venting, and 
other connections that occur at ground level or at an elevated level or deck if on a 
building or structure. Modern dispersion models include an option for an initial vertical 
extent (Szo) where needed. 

Modeling portable equipment as an area source is a case-by-case situation that should 
be discussed with the District or reviewing authority.  Situations may exist where this 
type of operation is best represented as another type of release. 
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4.3.1.4 Volume Sources 

Non-point sources with emissions containing an initial vertical extent should be modeled 
as volume sources. The initial vertical extent may be due to plume rise or a vertical 
distribution of numerous smaller sources over a given area. Examples of volume 
sources include buildings with natural fugitive or passive ventilation, and line sources 
such as conveyor belts and rail lines. 

4.3.2 Quantity of Sources 

The number of sources at a facility may influence the selection of the air dispersion 
model.  Some dispersion models are capable of simulating only one source at a time, 
and are therefore referred to as single-source models (e.g., AERSCREEN). 

In some cases, for screening purposes, single-source models may be used in situations 
involving more than one source using one of the following approaches: 

• Combining all sources into one single “representative” source

In order to be able to combine all sources into one single source, the individual sources 
must have similar release parameters. For example, when modeling more than one 
stack as a single “representative” stack, the stack gas exit velocities and temperatures 
must be similar.  In order to obtain a conservative estimate, the values leading to the 
higher concentration estimates should typically be used (e.g., the lowest stack gas exit 
velocity and temperature, the height of the shortest stack, and a receptor distance and 
spacing that will provide maximum concentrations, etc.). 

• Running the model for each individual source and superimposing results

Superimposition of results of single sources of emissions is the actual approach 
followed by all the Gaussian models capable of simulating more than one source. 
Simulating sources in this manner may lead to conservative estimates if worst-case 
meteorological data are used or if the approach is used with a model that automatically 
selects worst-case meteorological conditions, especially wind direction. The approach 
will typically be more conservative the farther apart the sources are because each run 
would use a different worst-case wind direction. 

Additional guidance regarding source merging is provided by the U.S. EPA (1995a). It 
should be noted that depending upon the population distribution, the total burden can 
actually increase when pollutants are more widely dispersed. If the total burden from 
the facility or zone of impact (see Section 4.6.1) could increase for the simplifying 
modeling assumptions described above, the District should be consulted. 

4.4 Terrain Type 

Two types of terrain characterizations are required to select the appropriate model. 
One classification is made according to land type and another one according to terrain 
topography. 
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4.4.1 Terrain Type – Land Use 

Some air dispersion models (e.g., CALINE) use different dispersion coefficients 
(sigmas) depending on the land use over which the pollutants are being transported. 
The land use type is also used by some models to select appropriate wind profile 
exponents. Traditionally, the land type has been categorized into two broad divisions 
for the purposes of dispersion modeling: urban and rural.  Accepted procedures for 
determining the appropriate category are those suggested by Irwin (1978): one based 
on land use classification and the other based on population. 

The land use procedure is generally considered more definitive. Population density 
should be used with caution and should not be applied to highly industrialized areas 
where the population density may be low.  For example, in low population density areas 
a rural classification would be indicated, but if the area is sufficiently industrialized the 
classification should already be “urban” and urban dispersion parameters should be 
used. 

If the facility is located in an area where land use or terrain changes abruptly, for 
example, on the coast, the District should be consulted concerning the classification.  If 
need be, the model should be run in both urban and rural modes and the District may 
require a classification that biases estimated concentrations towards over prediction. 
As an alternative, the District may require that receptors be grouped according to the 
terrain between source and receptor. 

AERMOD is the U.S. EPA’s preferred dispersion model for a wide range of applications 
in rural or urban conditions. The users should refer to section 5.0 of the AERMOD 
Implementation Guide to determine urban or rural conditions. 

The Land Use and the Population Density Procedures discussed above are described 
as follows. 

4.4.1.1 Land Use Procedure 

(1) Classify the land use within the total area A, circumscribed by a 3 km radius circle 
centered at the source using the meteorological land use typing scheme proposed 
by Auer (1978) and shown in Table 4.1. 

(2) If land use types I1, I2, C1, R2 and R3 account for 50 percent or more of the total 
area A described in (1), use urban dispersion coefficients. Otherwise, use 
appropriate rural dispersion coefficients. 

4.4.1.2 Population Density Procedure 

(1) Compute the average population density (p) per square kilometer with A as defined 
in the Land Use procedure described above.  (Population estimates are also 
required to determine the exposed population; for more information see 
Section 4.6.3.) 
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(2) If p is greater than 750 people/km2 use urban dispersion coefficients, otherwise, use
appropriate rural dispersion coefficients. 

Table 4.1 Identification and classification of land use types 
(Auer, 1978) 

Used to define rural and urban dispersion coefficients in certain models. 
Type	 Use and Structures 
I1	 Heavy Industrial 

Major chemical, steel and fabrication 
industries; generally 3-5 story 
buildings, flat roofs 

I2	 Light-moderate industrial 
Rail yards, truck depots, warehouses, 
industrial parks, minor fabrications; 
generally 1-3 story buildings, flat roofs 

C1	 Commercial 
Office and apartment buildings, hotels; 
>10 story heights, flat roofs 

R1	 Common residential 
Single family dwelling with normal 
easements; generally one story, 
pitched roof structures; frequent 
driveways 

R2	 Compact residential 
Single, some multiple, family dwelling 
with close spacing; generally <2 story, 
pitched roof structures; garages (via 
alley), no driveways 

R3	 Compact residential 
Old multi-family dwellings with close 
(<2 m) lateral separation; generally 2 
story, flat roof structures; garages (via 
alley) and ashpits, no driveways 

R4	 Estate residential 
Expansive family dwelling on multi-
acre tracts 

A1	 Metropolitan natural 
Major municipal, state, or federal 
parks, golf courses, cemeteries, 
campuses; occasional single story 
structures 

A2	 Agricultural rural 

A3	 Undeveloped 
Uncultivated; wasteland 

A4 Undeveloped rural 
A5 Water surfaces 

Rivers, lakes 

Vegetation 
Grass and tree growth extremely 
rare; <5% vegetation 

Very limited grass, trees almost 
totally absent; <5% vegetation 

Limited grass and trees; <15% 
vegetation 

Abundant grass lawns and light-
moderately wooded; >70% 
vegetation 

Limited lawn sizes and shade 
trees; <30% vegetation 

Limited lawn sizes, old established 
shade trees; <35% vegetation 

Abundant grass lawns and lightly 
wooded; >80% vegetation 

Nearly total grass and lightly 
wooded; >95% vegetation 

Local crops (e.g., corn, soybean); 
>95% vegetation 
Mostly wild grasses and weeds, 
lightly wooded; >90% vegetation 
Heavily wooded; >95% vegetation 
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4.4.2 Terrain Type - Topography 

Surface conditions and topographic features generate turbulence, modify vertical and 
horizontal winds, and change the temperature and humidity distributions in the 
boundary layer of the atmosphere. These in turn affect pollutant dispersion and models 
differ in their need to take these factors into account. 

The classification according to terrain topography should ultimately be based on the 
topography at the receptor location with careful consideration of the topographical 
features between the receptor and the source.  Differentiation of simple versus complex 
terrain is unnecessary with AERMOD.  In complex terrain, AERMOD employs the 
well-known dividing-streamline concept in a simplified simulation of the effects of 
plume-terrain interactions.  For other plume models, topography can be classified as 
follows: 

4.4.2.1 Simple Terrain (also referred to as “Rolling Terrain”) 

Simple terrain is all terrain located below stack height including gradually rising terrain 
(i.e., rolling terrain).  Note that Flat Terrain also falls in the category of simple terrain. 

4.4.2.2 Intermediate Terrain 

Intermediate terrain is terrain located above stack height and below plume height. The 
recommended procedure to estimate concentrations for receptors in intermediate terrain 
is to perform an hour-by-hour comparison of concentrations predicted by simple and 
complex terrain models. The higher of the two concentrations should be reported and 
used in the risk assessment. 

4.4.2.3 Complex Terrain 

Complex terrain is terrain located above plume height. Complex terrain models are 
necessarily more complicated than simple terrain models.  There may be situations in 
which a facility is “overall” located in complex terrain but in which the nearby 
surroundings of the facility can be considered simple terrain. In such cases, receptors 
close to the facility in this area of simple terrain will “dominate” the risk analysis and 
there may be no need to use a complex terrain model. It is unnecessary to determine 
which terrain dominates the risk analysis for users of AERMOD. 

4.5 Level of Detail: Screening vs. Refined Analysis 

Air dispersion models can be classified according to the level of detail which is used in 
the assessment of the concentration estimates as “screening” or “refined”.  Refined air 
dispersion models use more robust algorithms capable of using representative 
meteorological data to predict more representative and usually less conservative 
estimates.  Refined air dispersion models are, however, more resource intensive than 
their screening counterparts.  It is advisable to first use a screening model to obtain 
conservative concentration estimates and calculate health risks.  If the health risks are 
estimated to be above the threshold of concern, then use of a refined model to calculate 
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more representative concentration and health risk estimates would be warranted.  There 
are situations when screening models represent the only viable alternative (e.g., when 
representative meteorological data are not available). The district or reviewing authority 
should be consulted to determine the appropriate method for determining the level of 
detail in the modeling analysis.  The HARP software will incorporate the capability of 
using either representative meteorological data from AERMOD or the default 
meteorological conditions from the AERSCREEN model. 

It is acceptable to use a refined air dispersion model in a “screening” mode for this 
program’s health risk assessments. In this case, a refined air dispersion model is used: 

• with worst-case meteorology instead of representative meteorology; 

• with a conservative averaging period conversion factor to calculate longer term 
concentration estimates (see Section 4.10 for more discussion on screening air 
dispersion models and adjustments factors). 

Note that use of worst case meteorology in a refined model is not the normal practice in 
New Source Review or Ambient Air Quality Standard evaluation modeling. 

4.6 Population Exposure 

The level of detail required for the analysis (e.g., screening or refined), and the 
procedures to be used in determining geographic resolution and exposed population 
require case-by-case analysis and professional judgment. The District should be 
consulted before beginning the population exposure estimates, and as results are 
generated, further consultation may be necessary.  Some suggested approaches and 
methods for handling the breakdown of population and performance of a screening or 
detailed risk analysis are provided in this section. 

In addition to estimating individual cancer risk at specific points such as the MEI 
(maximally exposed individual), OEHHA recommends determining the number of 
people who reside within the 1 x 10-6, 1 x 10-5, 1x 10-4, and higher cancer risk isopleths. 
For noncancer population evaluations, the number of people who reside within the 0.5, 
one, five, or higher hazard index isopleths should be reported. The HARP software can 
provide population exposure estimates as cancer burden or as the number of persons 
exposed to a selected (user identified) health risk/impact level.  Information on obtaining 
the HARP software can be found under the Hot Spots Program on the ARB’s web site 
at www.arb.ca.gov.  Chapter 9 provides an outline that specifies the content and 
recommended format of HRA results. 

4.6.1 Zone(s) of Impact 

As part of the estimation of the population exposure for the cancer risk analysis, it is 
necessary to determine the geographic area affected by the facility’s emissions. An 
initial approach to define a “zone of impact” surrounding the source is to generate an 
isopleth where the total excess lifetime cancer risk from inhalation exposure to all 
emitted carcinogens is greater than 10-6 (one in 1,000,000).  
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For noncarcinogens, a second, third, and fourth isopleth (to represent the chronic, 
8-hour, and acute impacts) should be created to define the zone of impact for the 
hazard index from both inhalation and noninhalation pathways greater than or equal to 
1.0.  For clarity these isopleths may need to be presented on separate maps in the 
HRA. 

Contact the District or reviewing authority to discuss inclusion of isopleth maps if all 
potential health risks fall within the facility boundary and no receptors have, or will ever, 
be present within the boundary (also see Section 4.7.1 for a discussion of on-site 
receptors). 

The initial “zone of impact” can be determined as follows: 

•	 Use a screening dispersion model (e.g., AERSCREEN) to obtain concentration
estimates for each emitted pollutant at varying receptor distances from the source.
Several screening models feature the generation of an automatic array of receptors
which is particularly useful for determining the zone of impact. In order for the model
to generate the array of receptors the user needs to provide some information
normally consisting of starting distance, increment and number of intervals.

•	 Calculate total cancer risk and hazard index (HI) for each receptor location by using
the methods provided in the risk characterization sections in Chapter 8 of the Air
Toxics Hot Spots Risk Assessment Guidance Manual.

•	 Find the distance where the total inhalation cancer risk is equal to 10-6; this may
require redefining the receptor array in order to have two receptor locations that
bound a total cancer risk of 10-6 . Next, find the distance where the chronic, 8-hour,
and acute health hazard indices are declared significant by the District (e.g., acute,
8-hour, or chronic HI = 1.0).

Some Districts may prefer to use a cancer risk of 10-7 or an HI of 0.5 as the zone of
 
impact. Therefore, the District should be consulted before modeling efforts are initiated. 

If the zone of impact is greater than 25 km from the facility at any point, then the District 

should be consulted. The District may specify limits on the area of the zone of impact.
 
Ideally, these preferences would be presented in the modeling protocol (see
 
Section 4.14).
 

Note that when depicting the risk assessment results, risk isopleths must present the
 
total cancer and noncancer risk from both inhalation and noninhalation pathways.  The
 
zone of impact should be clearly shown on a map with geographic markers of adequate
 
resolution (see Section 4.6.3.1). The text below discusses methodology for defining the
 
zone of impact and has format recommendations.  Chapter 9 provides an outline that 

specifies the content and recommended format of all HRA results. 


The zone of impact can be defined once the exposure assessment (air dispersion
 
modeling) process has determined the pollutant concentrations at each designated
 
off-site receptor and a risk analysis (see Chapter 8) has been performed.  For clarity, 

the cancer and noncancer zone(s) of impact should be presented on separate maps. A
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map illustrating the carcinogenic zone of impact is required. The District may at its 
discretion ask for the map illustrating the potential carcinogenic zone of impact to 
identify the zone of impact for the minimum exposure pathways (inhalation, soil, dermal, 
and mother’s milk) and the zone of impact for all applicable pathways of exposure 
(minimum pathways plus site/route dependent pathways).  Two maps may be needed to 
accomplish this.  The legend of these maps should state the level(s) used for the zone 
of impact and identify the exposure pathways that were included in the assessment. 

The noncancer maps should also clearly identify the noncancer zones of impact. These 
include the acute (inhalation) zone of impact, 8-hour (inhalation) zone of impact and the 
chronic (including both inhalation, multipathway) zone of impact.  The District may at its 
discretion require separate chronic inhalation and chronic multipathway zones of impact 
maps.  For clarity, presentation of the two chronic zones of impact may also require two 
or more maps. The legend of these maps should state the level(s) used for the zone of 
impact and identify the exposure pathways (and target organs) that were included in the 
assessment.  Further information regarding the methods for determination of hazard 
indices and cancer risk are discussed in Chapter 8 and Appendix I. 

4.6.2 Screening Population Estimates for Risk Assessments 

A screening risk assessment should include an estimate of the maximum exposed 
population.  For screening risk assessments, a detailed description of the exposed 
population is not required. The impact area to be considered should be selected to be 
health protective (i.e., will not underestimate the number of exposed individuals). A 
health-protective assumption is to assume that all individuals within a large radius of the 
facility are exposed to the maximum concentration. If a facility must also comply with 
the RCRA/CERCLA risk assessment requirements, health effects to on-site workers 
may also need to be addressed. The DTSC’s Remedial Project Manager should be 
consulted on this issue. The District should be consulted to determine the population 
estimate that should be used for screening purposes. Guidance for one screening 
method is presented here. 

1.	 Use a screening dispersion model (e.g., AERSCREEN) to obtain concentration
estimates for each emitted pollutant at varying receptor distances from the
source. Several screening models feature the generation of an automatic array
of receptors that is particularly useful for determining the zone of impact. In order
for the model to generate the array of receptors, the user needs to provide some
information normally consisting of starting distance, increment, and number of
intervals.

2.	 Calculate the potential cancer risk and hazard index for each receptor location by
using the methods provided in the risk characterization sections of this document
(Chapter 8).

3.	 Find the distance where the potential cancer risk is equal to District specified
levels (e.g., 10-6); this may require redefining the receptor array in order to have
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two receptor locations that bound a total cancer risk of 10-6 . This exercise should 
be repeated for the noncancer health impacts. 

4.	 Calculate cancer burden by estimating the number of people in the grid and
stipulate that all are exposed at the highest level.

4.6.3 Refined Population Estimates for Risk Assessments 

The refined HRA requires a detailed analysis of the population exposed to emissions 
from the facility. Where possible, a detailed population exposure analysis provides 
estimates of the number of individuals in residences and offsite workplaces, as well as 
at sensitive receptor sites such as schools, daycare centers and hospitals.  The District 
may require that locations with high densities of sensitive individuals be identified 
(e.g., schools, daycare centers, hospitals). These population analyses can include 
exposure estimates for workers and residents through the use of land use maps or 
other tools. The overall exposed residential and worker populations should be 
apportioned into smaller geographic subareas. The information needed for each 
subarea is: 

1.	 The number of exposed persons, and

2.	 The receptor location at which the calculated ambient air concentration is
assumed to be representative of the exposure to the entire population in the
subarea.

A multi-tiered approach is suggested for the population analysis.  Census tracts, which 
the facility could significantly impact, should be identified (see Section 4.6.3.1).  A 
census tract should be divided into smaller subareas if it is close to the facility where 
ambient concentrations vary widely.  The District may determine that census tracts 
provide sufficient resolution near the facility to adequately characterize population 
exposure or they may prefer the census information to be evaluated using smaller 
blocks. Further downwind where ambient concentrations are less variable, the census 
tract level may be acceptable to the District. The District may determine that the 
aggregation of census tracts (e.g., when the census tracts making up a city are 
combined) is appropriate for receptors that are considerable distances from the facility. 

If a facility must also comply with the RCRA/CERCLA HRA requirements, health effects 
to on-site workers may also need to be addressed. The DTSC’s Remedial Project 
Manager should be consulted on this issue. In some cases it may be appropriate to 
evaluate risks to on-site receptors.  The district should be consulted about special cases 
for which evaluation of on-site receptors is appropriate, such as facilities frequented by 
the public or where people may reside (e.g., military facilities). 

4.6.3.1 Census Tracts 

For a refined risk assessment, the boundaries of census tracts can be used to define 
the geographic area to be included in the population exposure analysis.  Digital maps 
showing the census tract boundaries in California can be obtained from “The Thomas 
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Guide”® on the World Wide Web. Statistics for each census tract can be obtained from 
the U.S. Census Bureau. The website address for the U.S. Census Bureau is 
http://www.census.gov.  Numerous additional publicly accessible or commercially 
available sources of census data can be found on the World Wide Web. A specific 
example of a census tract is given in Appendix K.  The HARP software includes U.S. 
census data and is a recommended tool for performing population exposure estimates. 

The two basic steps in defining the area under analysis are: 

(1) Identify the “zone of impact” (as defined previously in Section 4.6.1) on a map 
detailed enough to provide for resolution of the population to the subcensus tract level.  
(The U.S. Geological Survey (USGS) 7.5-minute series maps and the maps within the 
HARP software provide sufficient detail.)  This is necessary to clearly identify the zone 
of impact, location of the facility, and sensitive receptors within the zone of impact. If 
significant development has occurred since the USGS survey, this should be indicated. 
A specific example of a 7.5-minute series map is given in Appendix K. 

(2) Identify all census tracts within the zone of impact using a U.S. Bureau of Census 
or equivalent map (e.g., Thomas Brothers, HARP Software). If only a portion of the 
census tract lies within the zone of impact, then only the population that falls within the 
isopleth should be used in the population estimate or burden calculation. To determine 
this level of detail, local planning and zoning information may need to be collected. 
When this more detailed information is not available, then a less refined approach is to 
include the census data if the centroid of the census block falls within the isopleths of 
interest. The census tract boundaries should be transferred to a map, such as a USGS 
map (referred to hereafter as the “base map”.) 

An alternative approach for estimating population exposure in heavily populated urban 
areas is to apportion census tracts to a Cartesian grid cell coordinate system.  This 
method allows a Cartesian coordinate receptor concentration field to be merged with the 
population grid cells. This process can be computerized and minimizes manual 
mapping of centroids and census tracts. The HARP software includes this function and 
will provide population estimates that are consistent with the methodology discussed 
here. 

The District may determine that aggregation of census tracts (e.g., which census tracts 
making up a city can be combined) is appropriate for receptors that are located at 
considerable distances from the facility.  If the District permits such an approach, it is 
suggested that the census tract used to represent the aggregate be selected in a 
manner to ensure that the approach is health protective. For example, the census tract 
included in the aggregate that is nearest (downwind) to the facility should be used to 
represent the aggregate. 

4.6.3.1.1 Subcensus Tract 

Within each census tract are smaller population units. These units [urban block groups 
(BG) and rural enumeration districts (ED)] contain about 1,100 persons. BGs are 

4-19
 

http:http://www.census.gov


       

 

 
 

    
    

  
   

 
  

   
   

 
   

   
  

  

  
  

   

 
   

 
 

  
  

   
  

  
 

  
   

     

   

   

  
    

 

    

   

  
   

Air Toxics Hot Spots Program Guidance Manual February 2015 

further broken down into statistical units called blocks. Blocks are generally bounded by 
four streets and contain an average of 70 to 100 persons.  However, this range in 
population is an average and population units may vary significantly.  In some cases, 
the EDs are very large and identical to a census tract. 

The area requiring detailed (subcensus tract) resolution of the exposed residential and 
worker population will need to be determined on a case-by-case basis through 
consultation with the District. The District may determine that census tracts provide 
sufficient resolution near the facility to adequately characterize population exposure. 

Employment population data can be obtained at the census tract level from the U.S. 
Census Bureau or from local planning agencies. This degree of resolution will generally 
not be sufficient for most risk assessments. For the area requiring detailed analysis, 
zoning maps, general plans, and other planning documents should be consulted to 
identify subareas with worker populations. 

The boundaries of each residential and employment population area should be 
transferred to the base map. 

4.6.4 Sensitive Receptor Locations 

Individuals who may be more sensitive to toxic exposures than the general population 
are distributed throughout the total population.  Sensitive populations may include 
young children and chronically ill individuals.  The District may require that locations 
with high densities of sensitive individuals be identified (e.g., schools, nursing homes, 
residential care facilities, daycare centers, and hospitals). The HRA should state what 
the District requirements are regarding identification of sensitive receptor locations. 

Although protection of sensitive individuals is incorporated into OEHHA’s risk 
assessment methodology in both cancer risk and noncancer risk assessment, the 
assessment of risk at the specific location of such sensitive individuals (e.g., schools, 
hospitals, or nursing homes) may be useful to assure the public that such individuals 
are being considered in the analysis.  For some chemicals (e.g., mercury and 
manganese) children have been specifically identified as the sensitive subpopulation for 
noncancer health impacts, so it can be particularly appropriate to assess school sites. 

4.7 Receptor Siting 

4.7.1 Receptor Points 

The modeling analysis should contain a network of receptor points with sufficient detail 
(in number and density) to permit the estimation of the maximum concentrations. 
Locations that must be identified include: 

 The maximum estimated off-site impact or point of maximum impact (PMI), 

 The maximum exposed individual at an existing residential receptor (MEIR), 

 The maximum exposed individual at an existing occupational worker receptor 
(MEIW). 
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Note that some situations may also require that on-site receptor (worker or residential) 
locations be evaluated. The risk assessor can contact the District or reviewing authority 
for guidance if on-site exposure situations are present at the emitting facility. However, 
these on-site locations should be included in the HRA. Some examples where the 
health impacts of on-site receptors may be appropriate could be military base housing, 
prisons, universities, day care facilities, or locations where the public may have regular 
access for the appropriate exposure period (e.g., a lunch time café or museum for acute 
exposures).  When a receptor lives and works on the facility, site, or property, then 
these receptors should be evaluated and reported under both residential and worker 
scenarios and the one that is most health protective should be used for risk 
management decisions. The cancer risk estimates for the onsite residents may use a 
30-year exposure duration while the 25-year exposure duration is used for a worker.  
Under a Tier 2 analysis, alternate exposure durations may be evaluated and presented 
with all assumptions supported. 

All of these locations (i.e., PMI, MEIR, and MEIW) must be identified for potential 
multipathway carcinogenic and noncarcinogenic effects. It is possible that the 
estimated PMI, MEIR, and MEIW risk for cancer, chronic noncancer, 8-hour, and acute 
noncarcinogenic risks occur at different locations or that some of these evaluations may 
not be necessary (e.g., the receptor does not exist). For example, some facilities will 
not have off-site workers in the vicinity of the facility and will not need to evaluate worker 
exposure, or the exposure situation may only require the evaluation of short-term 
carcinogenic or acute noncancer impacts (see Section 8.2.10 for a discussion of short-
term projects). The approval to revise the exposure assessment for a receptor, or to 
omit the MEIW receptor, should be verified in writing with the District or reviewing 
authority and included in the HRA. 

Other sensitive receptor locations may also be of interest and required to be included in 
the HRA. The District or reviewing authority should be consulted to determine which 
sensitive receptor locations must be included. 

The results from a screening model (if available) can be used to identify the area(s) 
where the maximum concentrations are likely to occur.  Receptor points should also be 
located at the population centroids (see Section 4.7.2) and sensitive receptor locations 
(see Section 4.6.4).  The exact configuration of the receptor array used in an analysis 
will depend on the topography, population distribution patterns, and other site-specific 
factors.  All receptor locations should be identified in the HRA using UTM (Universal 
Transverse Mercator) coordinates and receptor number.  The receptor numbers in the 
summary tables should match receptor numbers in the computer output (e.g., HARP 
output files).  In addition to actual UTM coordinates, the block/street locations (i.e., north 
side of 3,000 block of Smith Street) should be provided in the HRA for the PMI, MEIR, 
and MEIW for carcinogenic and noncarcinogenic health effects. Chapter 9 provides an 
outline that specifies the content and recommended format of HRA results. 
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4.7.1.1 Receptor Height 

To evaluate localized impacts, receptor height should be taken into account at the point 
of maximum impact on a case-by-case basis.  For example, receptor heights may have 
to be included to account for receptors significantly above ground level.  Flagpole 
receptors at the height of the breathing zone of a person may need to be considered 
when the source receptor distance is less than a few hundred meters.  Consideration 
must also be given to the noninhalation pathway analysis which requires modeling of 
chemical deposition onto soil or water at ground level.  For the inhalation pathway, a 
health protective approach is to select a receptor height from 0 meters to 1.8 meters 
that will result in the highest predicted downwind concentration.  Final approval of this 
part of the modeling protocol should be with the District or reviewing authority. 

4.7.2 Centroid Locations 

For each subarea analyzed, a centroid location (the location at which a calculated 
ambient concentration is assumed to represent the entire subarea) should be 
determined. When population is uniformly distributed within a population unit, a 
geographic centroid based on the shape of the population unit can be used. If only a 
portion of the census tract lies within the isopleth or area of interest, then only the 
population that falls within the isopleth should be used in the calculation for population 
exposure. To determine this level of detail, local planning and zoning information may 
need to be collected. Where populations are not uniformly distributed, a population-
weighted centroid may be used.  Another alternative uses the concentration at the point 
of maximum impact within that census tract as the concentration to which the entire 
population of that census tract is exposed. While this less refined approach is 
commonly accepted, Districts should be contacted to approve this method prior to its 
use in a risk assessment. 

The centroids represent locations that should be included as receptor points in the 
dispersion modeling analysis.  Annual average concentrations should be calculated at 
each centroid using the modeling procedures presented in this chapter. 

For census tracts and BG/EDs, judgments can be made using census tracts maps and 
street maps to determine the centroid location.  At the block level, a geographic centroid 
is sufficient. 

4.7.3 Spatial Averaging 

Since the inception of the “Hot Spots” and California’s Air Toxics Programs, HRA results 
for an individual receptor have typically been based on air dispersion modeling results 
at a single point or location. With a few exceptions, this method has been traditionally 
used for all types of receptors (e.g., PMI, MEIR, MEIW, pathway receptors, etc.). The 
assumptions used in risk assessment are designed to prevent underestimation of health 
impacts to the public resulting in a health protective approach. However, basing risk 
estimates on a single highest point (PMI, MEIR, or MEIW) does not take into account 
that a person does not remain at one location on their property, or in one location at the 
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workplace over an extended period of time. Therefore, the average air concentration 
over a small area is likely to be more representative than using the air concentration at 
a single point, particularly in those situations where concentrations fall off rapidly around 
that single point. The concept of averaging air concentrations over a small area is 
known as spatial averaging. 

In order to understand how spatial averaging can impact air dispersion modeling results 
with various types of facilities, the ARB, in conjunction with the OEHHA, performed 
sensitivity analyses to evaluate the impacts of spatially averaging air dispersion 
modeling results (see Appendix C of the Air Toxics Hot Spots Program Risk 
Assessment Guidelines: Technical Support Document for Exposure Assessment and 
Stochastic Analysis (EASA)).  Based on these sensitivity analyses, it is reasonable and 
appropriate to include spatial averaging techniques in air toxic risk assessments as 
supplemental information to Tier 1 information (i.e., modeling results that are based on 
the air concentration from a single point or location).  While all risk assessments must 
include results based on Tier 1 methodology, the spatially averaged concentrations 
around the point of interest (e.g., PMI, MEIR, MEIW, multipathway exposure 
evaluations, etc.) could also be included as an option in risk assessments and 
acceptable for risk management decisions subject to approval by the District or 
reviewing agency.  Spatial averaging is an option for the purpose of additional 
refinement to the risk assessment. 

A few reasons that support the inclusion of spatially averaged modeled concentrations 
in risk assessment include the following: 

	 Averaging results over a small domain will give a more representative picture of 
individual exposure and risk than an estimate based on one single location within 
their property. 

	 Spatial averaging will allow air dispersion modeling and risk assessment results 
to be characterized as the estimated concentration and risk in a discrete area of 
interest, rather than an exact value for a single location. 

	 From a risk communication standpoint, the ARB and OEHHA feel it is more 
appropriate to present the modeling output and the calculated health impacts as 
the potential impacts within a small or discrete area, rather than an exact value at 
a specific point on a grid or map. 

	 Spatial averaging is the recommended procedure in ARB’s Lead Risk 
Management Guidelines (2001) and has been used in several complex source 
HRAs [e.g., Roseville Railyard (2004), Ports of LA/LB (2006), Port of Oakland 
(2008)]. 

	 Spatially averaging the deposition concentrations over pasture land, a garden, or 
a water body for multipathway exposure scenarios is a planned upgrade for the 
HARP Software. This will provide an option that will refine multipathway 
exposure assessments.  Average deposition on these types of areas (e.g., a 
water body) is not necessarily well represented by the single highest point of 
deposition, or deposition at the geographic center of the water body.  Likewise, 
since produce is grown over the entire surface of the garden and cows graze the 
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entire pasture, deposition is better estimated by evaluating the entire area rather 
than using a single point. 

4.7.3.1 Spatial Averaging Methodology 

The spatial averaging sensitivity study in Appendix C of the EASA is based on 
simulating emissions from point, volume, area, and line sources. Most source types 
(e.g., point) are simulated as a small, medium or large source. Line sources are only 
simulated as small and large.  In addition, meteorological data collected at five different 
locations in California were used.  Nested spatial average grids of various domains 
were used to study the differences on the spatial average concentration.  In the case of 
the 20 meter by 20 meter spatial average nested grid, the spatial average concentration 
showed little change over the PMI for medium and large sources.  In the case for small 
sources, the spatial average concentration is approximately 45% to 80% of the PMI 
concentration.  Individual source type and meteorological conditions will cause 
variations in these results. 

The results of the spatial averaging sensitivity study in Appendix C of the EASA shows 
that sources with low plume rise that result in a PMI, MEIW, or MEIR located at or near 
the property fence line are most sensitive to spatial averaging.  Source types with high 
plume rise (e.g., tall stacks) show a PMI far downwind where the concentration gradient 
is more gradual and therefore spatial averaging has a lesser effect. While spatial 
averaging can be used regardless of source size or the location of the PMI, the 
following conditions generally apply when a source is a good candidate for spatial 
averaging: 

	 The MEIR, MEIW, or PMI is located at the fence line or close to the emission
source.

	 The concentration gradient is high near the PMI.  This is more associated with
low level plumes such as fugitive, volume, area, or short stacks.

	 A long term average is being calculated to represent a multi-year risk analysis
based on one to five years of meteorological data.  Note that spatial
averaging should not be used for short term (acute) calculations.

In general, the method for calculating the spatial average in air toxic risk assessments 
includes the following steps: 

1.	 Locate the point(s) of interest and receptor(s) (i.e., PMI, MEIW, MEIR, and
any additional receptor locations of interest or concern) with a grid resolution
spacing of no greater than five meters.  To achieve this, two or more
modeling runs with successively finer nested grid resolutions may be needed
to find the final location where the nested grid that will be used for spatial
averaging will be placed.
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2.	 Center the spatial average nested grid on the each receptor’s location of 
interest determined in step 1. Limit the nested grid to no larger than 
20 meters by 20 meters or 400 square meters.  Note that if a portion of the 
centered and nested grid falls within the facility boundary and the receptor 
location of interest is outside of the boundary, then adjustments to the nested 
grid to obtain the spatially-averaged concentration for the offsite receptor are 
reasonable. This may be done by either repositioning the nested grid to 
cover 400 square meters of off-boundary area surrounding the receptor or 
center the nested grid and delete any on-site grid points so that only the 
offsite grid points surrounding the receptor are used in the spatially averaged 
concentration. The grid resolution spacing should be no greater than five 
meters.  With a five meter grid resolution, the 20 meter by 20 meter domain 
will result in 25 receptors.  The size, shape, and placement of the domain and 
the resolution of points are subject to approval by the District, ARB, or other 
reviewing authority.  See the Sections 4.7.3.1.2 and 4.7.3.1.3 below for 
additional discussion on domain sizing and grid spacing at worksites, 
pastures, gardens, and water bodies. 

3.	 Some configurations of source activity and meteorological conditions result in 
a predominant downwind plume center line that is significantly askew from 
one of the four ordinate directions.  In this case, a tilted nested grid is 
necessary to coincide with the dominant plume centerline. Polar receptors 
are easier to implement than a tilted rectangular grid.  The domain of the 
polar receptor field should be limited to a 15 meter radius. See Appendix C of 
the EASA for detailed instructions on tilted polar receptors. 

4.	 Calculate the arithmetic mean of the long term period average concentration 
(e.g., annual average) of the nested grid of receptors to represent the spatial 
average.  This average is used in the risk calculations. 

5.	 Document and include all methods, assumptions, data, maps, and files used 
in the spatial averaging analysis and clearly present this information in the 
risk assessment following the requirements of the District or reviewing 
authority.  Note that in the update to the HARP software, functionality will be 
included that will assist with spatial averaging and the methodology 
discussed. 

The following sections discuss the use of spatial averaging for various receptor types and 
exposure pathways. 

4.7.3.1.1 Residential Receptors 

Follow the steps in Section 4.7.3 outlining the spatial averaging methodology.  To 
remain health protective when evaluating a residential receptor, spatial averaging 
should not take place using large nested domains. The domain used for spatial 
averaging should be no larger than 20 meters by 20 meters with a maximum grid 
spacing resolution of equal to or less than five meters. This domain represents an area 
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that is approximately the size of a small urban lot. The size of the domain and 
resolution of points shall be subject to approval by the District, ARB, or other reviewing 
authority. 

4.7.3.1.2 Worker Receptors 

Offsite worker locations (e.g. MEIW) may also be a candidate for spatial averaging.  
However, workers can be at the same location during almost their entire daily work shift 
(e.g., desk/office workers). When this is the situation, then the traditional method of 
using a single location and corresponding modeled concentration is appropriate.  If 
spatial averaging is used, care should be taken to determine the proper domain size 
and grid resolution. Follow the steps in Section 4.7.3 outlining the spatial averaging 
methodology.  To be consistent with the residential receptor assumptions and remain 
health protective, a modeling domain size no larger than 20 meters by 20 meters is 
recommended with a grid spacing resolution of equal to or less than five meters. 
However, if workers routinely and continuously move throughout the worksite over a 
space greater than 20 meters by 20 meters, then a larger domain may be considered. 

The HRA or modeling protocol shall support all assumptions used, including, but not 
limited to, documentation for all workers showing the area where each worker routinely 
performs their duties and the percentage of time spent in those areas. The final domain 
size should not be greater than the smallest area of worker movement.  Other 
considerations for determining domain size and grid spacing resolution may include an 
evaluation of the concentration gradients across the worker area. The grid spacing 
used within the domain to find the concentration that will be used to calculate health 
impacts should be sufficient in number and detail to obtain a representative 
concentration across the area of interest.  The size of the domain and resolution of 
points shall be subject to approval by the District, ARB, or other reviewing authority. 

4.7.3.1.3 Pastures, Gardens, or Water Bodies 

The simplified approach of using the concentration (deposition rate) at the centroid, a 
specific point of interest, or the PMI location for an area being evaluated for 
noninhalation exposures (e.g., a body of water used for fishing, a pasture used for 
grazing, area of a garden, etc.) is acceptable for use in HRA. However, evaluating 
deposition concentrations over pasture land, a garden, or a water body for multipathway 
exposure scenarios using spatial averaging could give more representative estimates of 
the overall deposition rate.  Use of spatial averaging in this application is subject to 
approval by the District, ARB, or other reviewing authority. 

If spatial averaging will be done, follow the steps in Section 4.7.3.1 outlining the spatial 
averaging methodology. When using spatial averaging over the deposition area, care 
should be taken to determine the proper domain size to make sure it includes all 
reasonable areas of potential deposition. The size and shape of the area of interest 
(e.g., pasture or water body) should be identified and used for the modeling domain. 
The grid spacing or resolution used within the domain should be sufficient in detail to 
obtain a representative deposition concentration across the area of interest. One way 
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to determine the grid resolution is to include an evaluation of the concentration 
gradients across the deposition area. The HRA or modeling protocol shall support all 
assumptions used, including, but not limited to, documentation of the deposition area 
(e.g., size and shape of the pasture, garden, or water body, maps, representative 
coordinates, grid resolution, concentration gradients, etc.).  The size of the domain and 
grid resolution is subject to approval by the reviewing authority. 

In lieu of following the details in the paragraph above, the approach used for the other 
receptors (e.g., MEIR, MEIW) that uses a domain size not greater than 20 meters by 
20 meters, located on the PMI within the area of interest, with a maximum grid spacing 
resolution of five meters, can be used. This default refined approach would apply to 
deposition areas greater than 20 meters by 20 meters.  For smaller deposition areas, 
the simplified approach of using the PMI for the area, the concentration at the centroid 
or a specific point of interest, or averaging over the actual smaller domain can be used. 
This again is subject to approval by the reviewing authority. 

The HRA or modeling protocol shall support all assumptions used, including, but not 
limited to, documentation of the deposition area (e.g., size and shape of the water body, 
pasture, or garden; all data; maps; representative coordinates, and etc.), and the details 
clarifying how and where the averaging was done (e.g., location and magnitude of 
concentration gradients, the grid spacing used). 

4.8 Meteorological Data 

Refined air dispersion models require hourly meteorological data. The first step in 
obtaining meteorological data should be to check with the District and the ARB for data 
availability.  Other sources of data include the National Weather Service (NWS), 
National Climatic Data Center (NCDC), Asheville, North Carolina, ARB meteorological 
database (METDB), military stations and private networks.  Meteorological data for a 
subset of NWS stations are available from the U.S. EPA Support Center for Regulatory 
Air Models (SCRAM).  The SCRAM can be accessed at 
www.epa.gov/scram001/main.htm.  All meteorological data sources should be approved 
by the District.  Data not obtained directly from the District or the ARB should be 
checked for quality, representativeness, and completeness.  It should be approved by 
the District before use. U.S. EPA provides guidance (U.S. EPA, 1995e) for these data. 
Meteorological data may need further processing.  Data users can consult with the 
District or the ARB on how to process the raw meteorological data. The risk 
assessment should indicate if the District required the use of a specified meteorological 
data set. All memos indicating District approval of meteorological data should be 
attached in an appendix.  If no representative meteorological data are available, 
screening procedures should be used as indicated in Section 4.10. 

The analyst should acquire enough meteorological data to ensure that the worst-case 
meteorological conditions are represented in the model results. The US-EPA Guideline 
on Air Quality Models (U.S. EPA 2005) prefers that the latest five years of consecutive 
meteorological data be used to represent long term averages (i.e., cancer and chronic 
impacts). Previous OEHHA guidance allowed the use of the worst-case year to save 
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computer time. The processing speed of modern computers has increased to the point 
where processing five years of data over one year is no longer burdensome.  However, 
the District may determine that one year of representative meteorological data is 
sufficient to adequately characterize the facility’s impact. This may especially be the 
case when five years of quality consecutive data are not available. 

To determine long term average concentrations the data can be averaged.  For 
calculation of the one-hour maximum concentrations needed to evaluate acute effects, 
the worst-case year should be used in conjunction with the maximum hourly emission 
rate.  For example, the long term average concentration and one-hour maximum 
concentration at a single receptor for five years of meteorological data are calculated 
below: 

Year 
Annual Average 

(g/m3) 

Maximum One-Hour 

(g/m3) 

1 7 100 

2 5 80 

3 9 90 

4 8 110 

5 6 90 

5-year average 7 

In the above example, the long-term average concentration over five years is 7 g/m3. 

Therefore, 7 g/m3 should be used to evaluate carcinogenic and chronic effects 
(i.e., annual average concentration).  The one-hour maximum concentration is the 

highest one-hour concentration in the five-year period. Therefore, 110 g/m3 is the 
peak one-hour concentration that should be used to evaluate acute effects. 

The higher hourly concentration usually occurs when meteorological dispersion 
conditions become worse, such as, calm or light wind, inversion, etc.  Inversion usually 
happens in late afternoon through early morning.  As the sun goes down, the 
atmospheric temperature near surface starts to fall, usually faster than the temperature 
in the upper atmosphere causing a temperature inversion layer to form and extend 
downward.  This inversion layer usually sustains throughout the night, and remains until 
early morning.  Because of the inversion (cold air sitting on warm air at the top of the 
inversion layer), pollutant vertical mixing is very low in the morning. 

When predicted concentrations are high and the mixing height is very low for the 
corresponding averaging period, the modeling results deserve additional consideration. 
For receptors in the near field, it is within the model formulation to accept a very low 
mixing height for short durations.  However, it would be unlikely that the very low mixing 
height would persist long enough for the pollutants to travel into the far field. In the 
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event that the analyst identifies any of these time periods, they should be discussed 
with the District on a case-by-case basis. 

4.8.1 Meteorological Data Formats 

Most short-term dispersion models require input of hourly meteorological data in a 
format which depends on the model.  U.S. EPA provides software for processing 
meteorological data for use in U.S. EPA recommended dispersion models.  U.S. EPA 
recommended meteorological processors include the Meteorological Processor for 
Regulatory Models (MPRM), PCRAMMET, and AERMET. Use of these processors will 
ensure that the meteorological data used in an U.S. EPA recommended dispersion 
model will be processed in a manner consistent with the requirements of the model. 

Meteorological data for a subset of NWS stations are available on the World Wide Web 
at the U.S. EPA SCRAM address, http://www.epa.gov/scram001. 

4.8.2 Treatment of Calms 

Calms are hours when the wind speed is below the starting threshold of the 
anemometer.  Gaussian plume models require a wind speed and direction to estimate 
plume dispersion in the downwind direction. 

U.S. EPA’s policy is to disregard calms until such time as an appropriate analytical 
approach is available. The recommended U.S. EPA models contain a routine that 
eliminates the effect of the calms by nullifying concentrations during calm hours and 
recalculating short-term and annual average concentrations.  Certain models lacking 
this built-in feature can have their output processed by U.S. EPA’s CALMPRO program 
(U.S. EPA, 1984a) to achieve the same effect.  Because the adjustments to the 
concentrations for calms are made by either the models or the postprocessor, actual 
measured on-site wind speeds should always be input to the preprocessor.  These 
actual wind speeds should then be adjusted as appropriate under the current U.S. EPA 
guidance by the preprocessor. 

Following the U.S. EPA methodology, measured on-site wind speeds of less than 
1.0 m/s, but above the instrument threshold, should be set equal to 1.0 m/s by the 
preprocessor when used as input to Gaussian models. Calms are identified in the 
preprocessed data file by a wind speed of 1.0 m/s and a wind direction equal to the 
previous hour.  For input to AERMOD, no adjustment should be made to the site 
specific wind data. AERMOD can produce model estimates for conditions when the 
wind speed may be less than 1 m/s but still greater than the instrument threshold. 
Some air districts provide pre-processed meteorological data for use in their district that 
treats calms differently.  Local air districts should be consulted for available 
meteorological data. In addition, to reduce the number of calms and missing winds in 
the surface data, EPA has developed a pre-processor – AERMINUTE – to process 1
minute ASOS wind data for generating hourly average wind speed and directions for 
input to AERMET in Stage 2. The details can be found in the EPA’s AERMINUTE 
User’s Instructions at: 
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http://www.epa.gov/ttn/scram/models/aermod/aerminute_userguide_v11059_draft.pdf 

If the fraction of calm hours is excessive, then an alternative approach may need to be 
considered to characterize dispersion. The Calpuff model modeling system can 
simulate calm winds as well as complex wind flow and therefore is a viable alternative. 
The local air district should be consulted for alternative approaches. 

4.8.3 Treatment of Missing Data 

Missing data refer to those hours for which no meteorological data are available from 
the primary on-site source for the variable in question. When missing values arise, they 
should be handled in one of the following ways listed below, in the following order of 
preference: 

(1) If there are other on-site data, such as measurements at another height, they may 
be used when the primary data are missing.  If the height differences are significant, 
corrections based on established vertical profiles should be made. Site-specific 
vertical profiles based on historical on-site data may also be appropriate to use if 
their determination is approved by the reviewing authority.  If there is question as to 
the representativeness of the other on-site data, they should not be used. 

(2) If there are only one or two missing hours, then linear interpolation of missing data 
may be acceptable, however, caution should be used when the missing hour(s) 
occur(s) during day/night transition periods. 

(3) If representative off-site data exist, they may be used.	 In many cases this approach 
may be acceptable for cloud cover, ceiling height, mixing height, and temperature. 
This approach will rarely be acceptable for wind speed and direction. The 
representativeness of off-site data should be discussed and agreed upon in advance 
with the reviewing authority. 

(4) An imputation methodology may be acceptable, provided it is well-documented, 
sufficiently justified, and properly applied. 

(5) Failing any of the above, the data field should be coded as missing using missing 
data codes appropriate to the applicable meteorological pre-processor. 

Appropriate model options for treating missing data, if available in the model, should be 
employed.  Substitutions for missing data should only be made in order to complete the 
data set for modeling applications, and should not be used to attain the “regulatory 
completeness” requirement of 90%. That is, the meteorological data base must be 
90% complete on a monthly basis (before substitution) in order to be acceptable for use 
in air dispersion modeling. The use of any data substitution technique should be 
thoroughly documented to provide the District or reviewing authority with all the 
information necessary to determine its approvability. 
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If the recommended methods for addressing missing meteorological data cannot be 
achieved as described, then alternative approaches should be discussed and 
developed in conjunction with the District or reviewing authority. 

4.8.4 Representativeness of Meteorological Data 

The atmospheric dispersion characteristics at an emission source need to be evaluated 
to determine if the collected meteorological data can be used to adequately represent 
atmospheric dispersion for the project. 

Such determinations are required when the available meteorological data are acquired 
at a location other than that of the proposed source. In some instances, even though 
meteorological data are acquired at the location of the pollutant source, they still may 
not correctly characterize the important atmospheric dispersion conditions. 

Considerations of representativeness are always made in atmospheric dispersion 
modeling whether the data base is "on-site" or "off-site." These considerations call for 
the judgment of a meteorologist or an equivalent professional with expertise in 
atmospheric dispersion modeling. If in doubt, the District should be consulted. 

4.8.4.1 Spatial Dependence 

The location where the meteorological data are acquired should be compared to the 
source location for similarity of terrain features.  For example, in complex terrain, the 
following considerations should be addressed in consultation with the District: 

 Aspect ratio of terrain, i.e., ratio of:

o Height of valley walls to width of valley;
o Height of ridge to length of ridge; and
o Height of isolated hill to width of hill at its base

 Slope of terrain

 Ratio of terrain height to stack/plume height

 Distance of source from terrain (i.e., how close to valley wall, ridge, isolated hill)

 Correlation of terrain feature to prevailing meteorological conditions

Likewise, if the source is located on a plateau or plain, the source of meteorological 
data used should be from a similar plateau or plain. 

Judgments of representativeness should be made only when sites are climatologically 
similar.  Sites in nearby, but different air sheds, often exhibit different weather patterns. 
For instance, meteorological data acquired along a shoreline are not normally 
representative of inland sites and vice versa. 
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Meteorological data collected need to be examined to determine if drainage, transition, 
and synoptic flow patterns are characteristics of the source, especially those critical to 
the regulatory application.  Consideration of orientation, temperature, and ground cover 
should be included in the review. 

An important aspect of space dependence is height above the ground. Where practical, 
meteorological data should be acquired at the release height, as well as above or 
below, depending on the buoyancy of the source's emissions.  AERMOD at a minimum 
requires wind observations at a height above ground between seven times the local 
surface roughness height and 100 meters. 

4.8.4.2 Temporal Dependence 

To be representative, meteorological data must be of sufficient duration to define the 
range of sequential atmospheric conditions anticipated at a site.  As a minimum, one full 
year of on-site meteorological data is necessary to prescribe this time series.  Multiple 
years of data are used to describe variations in annual and short-term impacts. 
Consecutive years from the most recent, readily available 5-year period are preferred to 
represent these yearly variations. 

4.8.4.3 Further Considerations 

It may be necessary to recognize the non-homogeneity of meteorological variables in 
the air mass in which pollutants disperse. This non-homogeneity may be essential in 
correctly describing the dispersion phenomena. Therefore, measurements of 
meteorological variables at multiple locations and heights may be required to correctly 
represent these meteorological fields.  Such measurements are generally required in 
complex terrain or near large land-water body interfaces. 

It is important to recognize that, although certain meteorological variables may be 
considered unrepresentative of another site (for instance, wind direction or wind speed), 
other variables may be representative (such as temperature, dew point, cloud cover). 
Exclusion of one variable does not necessarily exclude all.  For instance, one can argue 
that weather observations made at different locations are likely to be similar if the 
observers at each location are within sight of one another - a stronger argument can be 
made for some types of observations (e.g., cloud cover) than others.  Although by no 
means a sufficient condition, the fact that two observers can “see” one another supports 
a conclusion that they would observe similar weather conditions. 

Other factors affecting representativeness include change in surface roughness, 
topography and atmospheric stability.  Currently there are no established analytical or 
statistical techniques to determine representativeness of meteorological data.  The 
establishment and maintenance of an on-site data collection program generally fulfills 
the requirement for “representative” data.  If in doubt, the District should be consulted. 
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4.8.5 Alternative Meteorological Data Sources 

It is necessary, in the consideration of most air pollution problems, to obtain data on 
site-specific atmospheric dispersion. Frequently, an on-site measurement program 
must be initiated. As discussed in Section 4.8.3, representative off-site data may be 
used to substitute for missing periods of on-site data.  There are also situations where 
current or past meteorological records from a National Weather Service station may 
suffice. These considerations call for the judgment of a meteorologist or an equivalent 
professional with expertise in atmospheric dispersion modeling.  More information on 
Weather Stations including: National Weather Service (NWS), military observations, 
supplementary airways reporting stations, upper air and private networks, is provided in 
“On-Site Meteorological Program Guidance for Regulatory Modeling Applications” 
(U.S. EPA, 1995e). 

4.8.5.1 Recommendations 

On-site meteorological data should be processed to provide input data in a format 
consistent with the particular models being used. The input format for U.S. EPA short-
term regulatory models is defined in U.S. EPA’s MPRM.  The input format for AERMOD 
is defined in the AERMET meteorological pre-processor.  Processors are available on 
the SCRAM web site. The actual wind speeds should be coded on the original input 
data set. Wind speeds less than 1.0 m/s but above the instrument threshold should be 
set equal to 1.0 m/s by the preprocessor when used as input to Gaussian models.  Wind 
speeds below the instrument threshold of the cup or vane, whichever is greater, should 
be considered calm, and are identified in the preprocessed data file by a wind speed of 
1.0 m/s and a wind direction equal to the previous hour.  For input to AERMOD, no 
adjustment should be made to the site specific wind data. AERMOD can produce 
model estimates for conditions when the wind speed may be less than 1 m/s but still 
greater than the instrument threshold. 

If data are missing from the primary source, they should be handled as follows, in order 
of preference: (1) substitution of other representative on-site data; (2) linear 
interpolation of one or two missing hours; (3) substitution of representative off-site data; 
(4) use of a well-documented and justified imputation methodology; or (5) coding as a 
missing data field, according to the discussions in Section 4.8.3. The use of any data 
substitution technique should be thoroughly documented to provide the District or 
reviewing authority with all the information necessary to determine its approvability. 

If the data processing recommendations in this section cannot be achieved, then 
alternative approaches should be discussed and developed in conjunction with the 
District or reviewing authority. 

4.8.6 Quality Assurance and Control 

The purpose of quality assurance and maintenance is the generation of a representative 
amount (90% of hourly values for a year on a monthly basis) of valid data.  For more 
information on data validation consult reference U.S. EPA (1995e).  Maintenance may 
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be considered the physical activity necessary to keep the measurement system 
operating as it should.  Quality assurance is the management effort to achieve the goal 
of valid data through plans of action and documentation of compliance with the plans. 

Quality assurance (QA) will be most effective when following a QA Plan which has been 
signed-off by appropriate project or organizational authority.  The QA Plan should 
contain the following information (paraphrased and particularized to meteorology from 
Lockhart): 

1. Project description - how meteorology data are to be used
2. Project organization - how data validity is supported
3. QA objective - how QA will document validity claims
4. Calibration method and frequency - for data
5. Data flow - from samples to archived valid values
6. Validation and reporting methods - for data
7. Audits - performance and system
8. Preventive maintenance
9. Procedures to implement QA objectives - details
10. Management support - corrective action and reports

It is important for the person providing the quality assurance (QA) function to be 
independent of the organization responsible for the collection of the data and the 
maintenance of the measurement systems.  Ideally, the QA auditor works for a separate 
company. 

4.9 Model Selection 

There are several air dispersion models that can be used to estimate pollutant 
concentrations and new ones are likely to be developed.  U.S. EPA added AERMOD, 
which incorporates the PRIME downwash algorithm, to the list of preferred models in 
2005 as a replacement to ISCST3.  CalPuff was added in 2003. The latest version of 
the U.S. EPA recommended models can be found at the SCRAM Bulletin board located 
at http://www.epa.gov/scram001.  However, any model, whether a U.S. EPA guideline 
model or otherwise, must be approved for use by the local air district. Recommended 
models and guidelines for using alternative models are presented in this section. All air 
dispersion models used to estimate pollutant concentrations for risk assessment 
analyses must be in the public domain.  Classification according to terrain, source type 
and level of analysis is necessary before selecting a model (see Section 4.4).  The 
selection of averaging times in the modeling analysis is based on the health effects of 
concern. Annual average concentrations are required for an analysis of carcinogenic or 
other chronic effects. One-hour maximum concentrations are required for analysis of 
acute effects. 

4.9.1 Recommended Models 

Recommended air dispersion models to estimate concentrations for risk assessment 
analyses are generally referenced in US EPA’s Guideline on Air Quality Models 
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available at http://www.epa.gov/scram001.  Currently AERMOD is recommended for 
most refined risk assessments in flat or complex terrain and in rural or urban 
environments1.  In addition, CalPuff is available where spatial wind fields are highly 
variable or transport distances are large (e.g., 50 km).  AERSCREEN is a screening 
model based on AERMOD.  AERSCREEN can be used when representative 
meteorological data are unavailable. CTSCREEN is available for screening risk 
assessments in complex terrain. The most current version of the models should be 
used for risk assessment analysis.  Some facilities may also require models capable of 
special circumstances such as dispersion near coastal areas. For more information on 
modeling special cases see Sections 4.12 and 4.13. 

Most air dispersion models contain provisions that allow the user to select among 
alternative algorithms to calculate pollutant concentrations. Only some of these 
algorithms are approved for regulatory application such as the preparation of health risk 
assessments. The sections in this guideline that provide a description of each 
recommended model contain information on the specific switches and/or algorithms that 
must be selected for regulatory application. 

To further facilitate the model selection, the District should be consulted for additional 
recommendations on the appropriate model(s) or a protocol submitted for District review 
and approval (see Section 4.14.1). 

4.9.2 Alternative Models 

Alternative models are acceptable if applicability is demonstrated or if they produce 
results identical or superior to those obtained using one of the preferred models 
referenced in Section 4.9.1.  For more information on the applicability of alternative 
models refer to the following documents: 

 U.S. EPA (2005). “Guideline on Air Quality Models” Section 3.2.2 
 U.S. EPA (1992). “Protocol for Determining the Best Performing Model” 
 U.S. EPA (1985a). “Interim Procedures for Evaluating Air Quality Models – 

Experience with Implementation” 
 U.S. EPA (1984b). “Interim Procedures for Evaluating Air Quality Models

(Revised)” 

4.10 Screening Air Dispersion Models 

A screening model may be used to provide a maximum concentration that is biased 
toward overestimation of public exposure.  Use of screening models in place of refined 
modeling procedures is optional unless the District specifically requires the use of a 
refined model.  Screening models are normally used when no representative 
meteorological data are available and may be used as a preliminary estimate to 
determine if a more detailed assessment is warranted. 

1 
AERMOD was promulgated by U.S. EPA as a replacement to ISCST3 on November 9, 2006. 
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Some screening models provide only 1-hour average concentration estimates. Other 
averaging periods can be estimated based on the maximum 1-hour average 
concentration in consultation and approval of the responsible air district.  Because of 
variations in local meteorology, the exact factor selected may vary from one district to 
another.  Table 4.2 provides guidance on the range and typical values applied. The 
conversion factors are designed to bias predicted longer term averaging periods 
towards overestimation. 

Table 4.2 Recommended Factors to Convert Maximum 1-hour Avg. 
Concentrations to Other Averaging Periods (U.S. EPA, 2011, 1995a; 
ARB, 1994). 

Averaging Time Range Typical SCREEN3 AERSCREEN 
Recommended Recommended 

3 hours 0.8 - 1.0 0.9 1.0 

8 hours 0.5 - 0.9 0.7 0.9 

24 hours 0.2 - 0.6 0.4 0.6 

30 days 0.2 - 0.3 0.3 

Annual 0.06 - 0.1 0.08 0.1 

AERSCREEN automatically provides the converted concentration for longer than 1-hour 
averaging periods.  For area sources, the AERSCREEN 3, 8, and 24-hour average 
concentration are equal to the 1-hour concentration.  No annual average concentration 
is calculated. SCREEN3 values are shown for comparison purposes. 

4.10.1 AERSCREEN 

The AERSCREEN (U.S. EPA, 2011) model is now available and should be used in lieu 
of SCREEN3 with approval of the local District. AERSCREEN is a screening level air 
quality model based on AERMOD. AERSCREEN does not require the gathering of 
hourly meteorological data.  Rather, AERSCREEN requires the use of the MAKEMET 
program which generates a site specific matrix of meteorological conditions for input to 
the AERMOD model. MAKEMET generates a matrix of meteorological conditions 
based on local surface characteristics, ambient temperatures, minimum wind speed, 
and anemometer height. 

AERSCREEN is currently limited to modeling a single point, capped stack, horizontal 
stack, rectangular area, circular area, flare, or volume source.  More than one source 
may be modeled by consolidating the emissions into one emission source. 
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4.10.2 Valley Screening 

The Valley model is designed to simulate a specific worst-case condition in complex 
terrain, namely that of a plume impaction on terrain under stable atmospheric 
conditions. The algorithms of the VALLEY model are included in other models such as 
SCREEN3 and their use is recommended in place of the VALLEY model.  The 
usefulness of the VALLEY model and its algorithms is limited to pollutants for which only 
long-term average concentrations are required.  For more information on the Valley 
model consult the user’s guide (Burt, 1977). 

4.10.2.1 Regulatory Options 

Regulatory application of the Valley model requires the setting of the following values 
during a model run: 

 Class F Stability (rural) and Class E Stability (urban)

 Wind Speed = 2.5 m/s

 6 hours of occurrence of a single wind direction (not exceeding a 22.5 deg
sector)

 2.6 stable plume rise factor

4.10.3 CTSCREEN 

The CTSCREEN model (Perry et al., 1990) is the screening mode of the Complex 
Terrain Dispersion Model (CTDMPLUS).  CTSCREEN can be used to model single 
point sources only.  It may be used in a screening mode for multiple sources on a case 
by case basis in consultation with the District. CTSCREEN is designed to provide 
conservative, yet theoretically sounder, worst-case 1-hour concentration estimates for 
receptors located on terrain above stack height. Internally-coded time-scaling factors 
are applied to obtain other averages (see Table 4.3). These factors were developed by 
comparing the results of simulations between CTSCREEN and CTDMPLUS for a 
variety of scenarios and provide conservative estimates (Perry et al., 1990).  
CTSCREEN produces identical results as CTDMPLUS if the same meteorology is used 
in both models.  CTSCREEN accounts for the three-dimensional nature of the plume 
and terrain interaction and requires detailed terrain data representative of the modeling 
domain.  A summary of the input parameters required to run CTSCREEN is given in 
Table 4.4. The input parameters are provided in three separate text files. The terrain 
topography file (TERRAIN) and the receptor information file (RECEPTOR) may be 
generated with a preprocessor that is included in the CTSCREEN package.  In order to 
generate the terrain topography file the analyst must have digitized contour information. 
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Table 4.3 Time-scaling factors internally coded in CTSCREEN
 

Averaging Period Scaling Factor 

3 hours 0.7 

24 hour 0.15 

Annual 0.03 

Table 4.4 Input Parameters Required to Run CTSCREEN
 

Parameter File 

Miscellaneous program switches CTDM.IN 

Site Latitude and Longitude (degrees) CTDM.IN 

Site TIME ZONE CTDM.IN 

Meteorology Tower Coordinates (user CTDM.IN 
units) 

Source Coordinates: x and y (user CTDM.IN 
units) 

Source Base Elevation (user units) CTDM.IN 

Stack Height (m) CTDM.IN 

Stack Diameter (m) CTDM.IN 

Stack Gas Temperature (K) CTDM.IN 

Stack Gas Exit Velocity (m/s) CTDM.IN 

Emission Rate (g/s) CTDM.IN 

Surface Roughness for each Hill (m) CTDM.IN 

Meteorology: Wind Direction (optional) CTDM.IN 

Terrain Topography TERRAIN 

Receptor Information (coordinates and RECEPTOR 
associated hill number) 
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4.11 Refined Air Dispersion Models 

Refined air dispersion models are designed to provide more representative 
concentration estimates than screening models.  In general, the algorithms of refined 
models are more robust and have the capability to account for site-specific 
meteorological conditions. For more information regarding general aspects of model 
selection see Section 4.9. 

4.11.1 AERMOD 

For a wide variety of applications in all types of terrain, the recommended model is 
AERMOD.  AERMOD is a steady-state plume dispersion model for assessment of 
pollutant concentrations from a variety of sources.  AERMOD simulates transport and 
dispersion from multiple point, area, or volume sources based on an up-to-date 
characterization of the atmospheric boundary layer.  Sources may be located in rural or 
urban areas and receptors may be located in simple or complex terrain. AERMOD 
accounts for building wake effects (i.e., plume downwash) based on the PRIME building 
downwash algorithms.  The model employs hourly sequential preprocessed 
meteorological data to estimate concentrations for averaging times from one hour to 
one year (also multiple years).  AERMOD is designed to operate in concert with two 
pre-processor codes: AERMET processes meteorological data for input to AERMOD, 
and AERMAP processes terrain elevation data and generates receptor information for 
input to AERMOD.  Guidance on input requirements may be found in the AERMOD 
Users Guide. 

4.11.1.1 Regulatory Options 

U.S. EPA regulatory application of AERMOD requires the selection of specific switches 
(i.e., algorithms) during a model run. All the regulatory options can be set by selecting 
the DFAULT keyword.  The U.S. EPA regulatory options, automatically selected when 
the DFAULT keyword is used, are: 

 Stack-tip downwash

 Incorporates the effects of elevated terrain

 Includes calms and missing data processing routines

 Does not allow for exponential decay for applications other than a 4-hour half life
for SO2

Additional information on these options is available in the AERMOD User’s Guide. 

4.11.1.2 Special Cases 

a.	 Building Downwash:
AERMOD automatically determines if the plume is affected by the wake region of
buildings when their dimensions are given.  The specification of building
dimensions does not necessarily mean that there will be downwash.  See
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Section 4.13.1 for guidance on how to determine when downwash is likely to 
occur. 

b.	 Area Sources: 
The area source algorithm in AERMOD estimates source emission strength by 
integrating an area upwind of the receptor location. Receptors may be placed 
within the area itself, downwind of the area or adjacent to the area. However, 

since the vertical distribution parameter (z) goes to zero as the downwind 
distance goes to zero, the plume function solution is infinite for a downwind 
receptor distance of zero.  In order to avoid such singularity in the plume function 
solution, the AERMOD model arbitrarily sets the plume function to zero when the 
receptor distance is less than one meter.  As a result, the area source algorithm 
will not provide reliable solutions for receptors located within or adjacent to very 
small areas, with dimensions on the order of a few meters across. In these 
cases, the receptor should be placed at least one meter outside of the area. 

c.	 Volume Sources: 
The volume source algorithms in AERMOD require an estimate of the initial 
distribution of the emission source. The initial distribution of emissions for a 
volume source is in the horizontal and vertical directions. When modeling 

volume source emissions, one needs to provide initial horizontal (y0) and vertical 

(z0) dimensions as accurate as possible so that pollutant buoyancy and 
dispersion are also calculated accurately.  US EPA’s AERMOD User Guide 
provides suggested procedures to estimate these initial dimensions based on 
source type (Table 3-1) (U.S. EPA, 2004a). 

d.	 Line Sources: 
Examples of line sources include conveyor belts or roads.  Depending on the 
source, these can be modeled three ways; as a line source, as a series of 
volume sources, or as an elongated area source. Where the emission source is 
neutrally buoyant, such as a conveyor belt, AERMOD can be used according to 
the user guide. In the event that the line source is a roadway, then additional 
considerations are required. 

At the present time, CALINE (CALINE3, CAL3QHCR, and CALINE4) is the only 
model dedicated to modeling the enhanced mechanical and thermal turbulence 
created by motor vehicles traveling on a roadway.  Of these, CAL3QHCR is the 
only model that accepts hourly meteorological data and can estimate annual 
average concentrations.  However, CALINE uses the Pasquill-Gifford stability 
categories which are used in the ISCST model.  AERMOD is now the preferred 
plume model over ISCST3 with continuous plume dispersion calculations based 
on observations but AERMOD does not include the enhanced roadway 
turbulence. Therefore, in the case where roadway emissions dominate the risk 
assessment, it may be most important to simulate the enhanced thermal and 
mechanical turbulence from motor vehicles with the CAL3QHCR model.  
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In the case where roadway emissions are a subset of all emissions for the risk 
assessment, including roadway emissions along with facility emissions, it may be 
best to use AERMOD for all emissions, roadway and facility, in order to maintain 
continuity with one dispersion model for the risk assessment. If AERMOD is 
used, it is important to consider that a major freeway may act similar to a large 
building which can cause some mixing and therefore initial vertical dispersion. 
This dispersion could be estimated with sensitivity studies based on wind speed, 
wind angle, roadway orientation, roadway width, and etc. This could be a 
complex estimation and needs very adept modeling skills. Roadway modeling 
should be evaluated on a case-by-case basis in consultation with the District or 
the reviewing authority. 

Line sources inputs include a composite fleetwide emission factor, roadway 
geometry, hourly vehicle activity (i.e., diurnal vehicle per hour pattern), hourly 
meteorological data, and receptor placement. For practical information on how to 
simulate roadway emissions using these models, see CAPCOA’s website at 
http://www.capcoa.org or the Sacramento Metropolitan AQMD (SMAQMD) 
website at http://www.airquality.org/ceqa/RoadwayProtocol.shtml. The 
SMAQMD has a document titled, “Recommended Protocol for Evaluating the 
Location of Sensitive Land Uses Adjacent to Major Roadways”(January, 2010). 

e.	 Complex Terrain:
AERMOD uses the Dividing Streamline (Hc) concept for complex terrain. Above
Hc, the plume is assumed to be “terrain following” in the convective boundary 
layer.  Below Hc, the plume is assumed to be “terrain impacting” in the stable
boundary layer.  AERMOD computes the concentration at any receptor as a
weighted function between the two plume states (U.S. EPA, 2004b).

f.	 Deposition:
AERMOD contains algorithms to model settling and deposition and requires
additional information to do so including particle size distribution. For more
information consult the AERMOD User’s Guide (U.S. EPA, 2004a). 

g.	 Diurnal Considerations:
Systematic diurnal changes in atmospheric conditions are expected along the
coast (or any large body of water) or in substantially hilly terrain. The wind speed
and direction are highly dependent on time of day as the sun rises and begins to
heat the Earth. The sun heats the surface of the land faster than the water
surface. Therefore the air above the land warms up sooner than over water.
This creates a buoyant effect of warm air rising over land and the cool air from
over water moves in to fill the void. Near large bodies of water (e.g., the ocean)
this is known as a sea breeze.  In complex terrain this is known as upslope flow
as the hot air follows the terrain upwards. When the sun sets and the surface of
the land begins to cool, the air above also cools and creates a draining effect.
Near the water this is the land breeze; in complex terrain this is known as
downslope or drainage flow.  In addition, for the sea breeze, the atmospheric
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conditions change rapidly from neutral or stable conditions over water to unstable 
conditions over land. 

Near the large bodies of water the sea breeze is typical in the afternoon and the 
land breeze is typical for the early morning before sunrise.  In complex terrain 
upslope flow is typical in the afternoon, while drainage flow is typical at night. 
Diurnal profiles need to be evaluated in conjunction with the facility emissions 
since sources can have varied emission profiles (e.g., some sources are 
continuously emitting while others are intermittent).  These intermittent emission 
profiles may be influenced by diurnal patterns; therefore, they need to be 
evaluated to properly estimate potential exposures. For these reasons, it is 
especially important to simulate facility emissions with a hourly diurnal pattern 
reflective of source activity so that the risk assessment is representative of daily 
conditions. 

h.	 8-hour Modeling for the Offsite Worker’s Exposure and Residential Exposure: 
If the ground level air concentrations from a facility operating 5 days a 
week, 8 hours per day have been estimated by a 24 hour per day annual 
average, an adjustment factor can be applied to estimate the air concentration 
that an offsite worker with the same schedule would be exposed to. The 24-hour 
annual average concentration is multiplied times 4.2. 

If the meteorology during the time that the facility is emitting is used, hourly 
model simulations need to be post-processed to cull out the data needed for the 
offsite worker exposure.  See Appendix M for information on how to calculate the 
refined offsite worker concentrations using the hourly raw results from the 
AERMOD air dispersion model. For more discussion on worker exposure, see 
Section 4.8.1. 

Eight-hour exposure modeling can be used to evaluate the potential for health 
impacts (including effects of repeated exposures) in children and teachers 
exposed during school hours.  Although not required in the HRA, 8-hour 
exposure modeling could also be performed at the discretion of the District to a 
residential scenario (i.e., the MEIR) where a facility operates only a portion of the 
day and exposure to residences are not adequately reflected by averaging 
concentrations over a 24 hour day. 

4.11.1.3 HARP Dispersion Analysis 

It is highly recommended that air dispersion analysis be performed using the HARP 
software.  HARP can perform refined dispersion analysis by utilizing the U.S. EPA 
standard program AERMOD.  In the future, the updated version of HARP will link the 
AERMOD outputs with risk assessment modules. 

4.11.2 CTDMPLUS 

CTDMPLUS is a Gaussian air quality model for use in all stability conditions in complex 
terrain. In comparison with other models, CTDMPLUS requires considerably more 
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detailed meteorological data and terrain information that must be supplied using 
specifically designed preprocessors. CTDMPLUS was designed to handle up to 
40 point sources. 

4.12 Modeling to Obtain Concentrations used for Various Health Impacts 

The following section outlines how emissions and air dispersion modeling results are 
used or adjusted for a receptor that is exposed to either a non-continuous or 
continuously emitting source. 

4.12.1 Emission Rates for Cancer, Chronic, and Acute Health Impacts 

As discussed in Section 4.2.1.1, the HRA should include both annual average 
emissions and maximum 1-hour emissions for each pollutant emitted by the facility. 
Maximum 1-hour emissions are used for acute noncancer health impacts while annual 
emissions are used for chronic exposures (i.e., chronic and 8-hour noncancer health 
impacts or cancer risk assessment). When applying the emission rates in the air 
dispersion analysis, it is important not to artificially inflate or deplete the reported 
emission inventory. 

For annual average emissions, the emissions are spread evenly over the entire year for 
continuous emitting sources. However, for sources where the emission patterns vary 
(i.e., non-continuous emitting sources), the emission rate should also account for the 
facility’s emission schedule.  If appropriate, the variable emissions rate option 
(e.g., hour-of-day) should be used in the air dispersion analysis.  For more information 
consult the AERMOD User’s Guide (U.S. EPA, 2004a). Also, when calculating 
emission rates for acute health impacts, it is important the emission rates never exceed 
the reported maximum 1-hour emissions. 

4.12.2 Modeling and Adjustments for Inhalation Cancer Risk at a Worksite 

Modeled long-term averages are typically used for cancer risk assessments for 
residents and workers.  In an inhalation cancer risk assessment for an offsite worker, 
the long-term average should represent what the worker breathes during their work 
shift. However, the long-term averages calculated from AERMOD typically represent 
exposures for receptors that were present 24 hours a day and seven days per week 
(i.e., the schedule of a residential receptor). To estimate the offsite worker’s 
concentration, there are two approaches. The more refined, complex, and time 
consuming approach is to post-process the hourly raw dispersion model output and 
examine the hourly concentrations that fall within the offsite worker’s shift. See 
Appendix M for information on how to simulate the long-term concentration for the 
offsite worker that can be used to estimate inhalation cancer risk.  

In lieu of post-processing the hourly dispersion model output, the more typical approach 
is to obtain the long-term average concentration as you would for modeling a residential 
receptor and approximate the worker’s inhalation exposure using an adjustment factor. 
The actual adjustment factor that is used to adjust the concentration may differ from the 
example below based on the specifics of the source and worker receptor 
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(e.g., work-shift overlap).  Once the worker’s inhalation concentration is determined, the 
inhalation dose is calculated using additional exposure frequency and duration 
adjustments. See Chapter 5 for more information on the inhalation dose equation. 

4.12.2.1 Non-Continuous Sources 

When modeling a non-continuously emitting source (e.g., operating for eight hours per 
day and five days per week), the modeled long-term average concentrations are based 
on 24 hours a day and seven days per week for the period of the meteorological data 
set. Even though the emitting source is modeled using a non-continuous emissions 
schedule, the long-term concentration is still based on 24 hours a day and seven days 
per week. Thus, this concentration includes the zero hours when the source was not 
operating.  For the offsite worker inhalation risk, we want to determine the long-term 
concentration the worker is breathing during their work shift. Therefore, the long-term 
concentration needs to be adjusted so it is based only on the hours when the worker is 
present.  For example, assuming the emitting source and worker’s schedules are the 
same, the adjustment factor is 4.2 = (24 hours per day/8 hours per shift)x(7 days in a 
week/5 days in a work week).  In this example, the long term residential exposure is 
adjusted upward to represent the exposure to a worker.  Additional concentration 
adjustments may be appropriate depending on the work shift overlap. These 
adjustments are discussed below. 

The calculation of the adjustment factor from a non-continuous emitting source is 
summarized in the following steps. 

a.	 Obtain the long-term concentrations from air dispersion modeling as is
typical for residential receptors (all hours of a year for the entire period of
the meteorological data set).

b.	 Determine the coincident hours per day and days per week between the
source’s emission schedule and the offsite worker’s schedule. 

c.	 Calculate the worker adjustment factor (WAF) using Equation 4.1. When
assessing inhalation cancer health impacts, a discount factor (DF) may
also be applied if the offsite worker’s schedule partially overlaps with the 
source’s emission schedule. The discount factor is based on the number
of coincident hours per day and days per week between the source’s 
emission schedule and the offsite worker’s schedule (see Equation 4.2).
The DF is always less than or equal to one.

Please note that worker adjustment factor does not apply if the source’s emission 
schedule and the offsite worker’s schedule do not overlap.  Since the worker is not 
present during the time that the source is emitting, the worker is not exposed to the 
source’s emission (i.e., the DF in Equation 4.2 becomes 0). 

DF
D

D

H

H
WAF

source

lresidentia

source

lresidentia
 Eq. 4.1 
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Where: 
WAF = the worker adjustment factor 
Hresidential= the number of hours per day the long-term residential concentration is based 
on (always 24 hours) 
H source = the number of hours the source operates per day 
Dresidential = the number of days per week the long-term residential concentration is based 
on (always 7 days) 
D source= the number of days the source operates per week 
DF = a discount factor for when the offsite worker’s schedule partially overlaps the 
source’s emission schedule.  Use 1 if the offsite worker’s schedule occurs within the 
source’s emission schedule.  If the offsite worker’s schedule partially overlaps with the 
source’s emission schedule, then calculate the discount factor using Equation 4.2 below. 

worker

coincident

worker

coincident

D

D

H

H
DF  Eq. 4.2 

Where:
 
DF = the discount factor for assessing cancer impacts
 
H coincident = the number of hours per day the offsite worker’s schedule and the source’s 
emission schedule overlap 
D coincident= the number of days per week the offsite worker’s schedule and the source’s 
emission schedule overlap 
H worker = the number of hours the offsite worker works per day 
D worker= the number of days the offsite worker works per week 

d.	 The final step is to estimate the offsite worker’s inhalation concentration by 
multiplying the worker adjustment factor with the long-term residential 
concentration. The worker’s concentration is then plugged into the dose 
equation and risk calculation. 

The HARP software has the ability to calculate worker impacts using an approximation 
factor and, in the future, it will have the ability to post-process refined worker 
concentrations using the hourly raw results from an air dispersion analysis. 

4.12.2.2 Continuous Sources 

If the source is continuously emitting, then the worker is assumed to breathe the 
long-term annual average concentration during their work shift.  Equation 4.1 becomes 
one and no concentration adjustments are necessary in this situation when estimating 
the inhalation cancer risk.  Note however, if an assessor does not wish to apply the 
assumption the worker breathes the long-term annual average concentration during the 
work shift, then a refined concentration can be post-processed as described in 
Appendix M.  All alternative assumptions should be approved by the reviewing authority 
and supported in the presentation of results. 

4.12.3 Modeling and Adjustments for Noncancer 8-Hour RELs 

For 8-hour noncancer health impacts, we evaluate if the receptor (e.g., worker or 
resident) is exposed to an 8 hour average concentration, occurring daily, that exceeds 
the 8-hour REL. The 8 hour RELs were derived primarily for the offsite worker scenario. 
Although not required in an HRA, residential receptors can be evaluated with an 8-hour 
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REL at the discretion of the District or Reviewing authority. For ease, we use a worker 
receptor in this discussion and in the discussion below for a non-continuously emitting 
source. The daily average concentration is intended to represent the long-term average 
concentration the worker is breathing during the work shift.  In general, there are two 
approaches for estimating the concentration used for the 8-hour hazard index.  The 
more refined, complex, and time consuming approach is to post-process the hourly 
dispersion model output and use only the hourly concentrations that are coincident with 
the offsite worker hours to obtain the long-term concentration.  See Appendix M for 
information on how to simulate the daily average concentration through air dispersion 
modeling. 

Before proceeding through a refined analysis described in Appendix M, the assessor 
may wish to approximate the long-term concentration, as described below, and 
calculate the 8-hour hazard index.  In lieu of post-processing the hourly dispersion 
model output described in Appendix M, the more typical approach is to obtain the 
long-term average concentration as you would for modeling a residential receptor and 
approximate the worker’s inhalation concentration using an adjustment factor. The 
method for applying the adjustment factor is described in the section below. 

The results from the 8-hour hazard index calculations should not be combined with the 
chronic or acute hazard indices. Each of the potential noncancer health impacts should 
be reported independently.  See Chapter 8 for more discussion on calculating health 
impacts. 

4.12.3.1 Non-Continuous Sources 

When modeling a non-continuously emitting source (e.g., operating for eight hours per 
day and five days per week), the modeled long-term average concentrations are based 
on 24 hours a day and seven days per week for the period of the meteorological data 
set. Even though the emitting source is modeled using a non-continuous emissions 
schedule, the long-term concentration is still based on 24 hours a day and seven days 
per week. Thus, this concentration includes the zero hours when the source was not 
operating.  For the offsite worker 8-hour hazard index, we want to determine the 
long-term average daily concentration the worker may be breathing during their work 
shift. This is similar to the cancer approximation adjustment method with one 
difference; there is no adjustment for partial overlap between the worker’s schedule and 
the source’s emission schedule. The reason for this difference in methodology is 
because the 8-hour REL health factors are designed for repeated 8-hour exposures and 
cannot readily be adjusted to other durations of exposure. The 8-hour RELs should be 
used for typical daily work shifts of 8-9 hours.  For further questions, assessors should 
contact OEHHA, the District, or reviewing authority to determine if the 8-hour RELs 
should be used in your HRA. Any discussions or directions to exclude the 8-hour REL 
evaluation should be documented in the HRA. 

When calculating the long-term average daily concentration for the 8-hour REL 
comparison, the long-term residential concentration needs to be adjusted so it is based 
only on the operating hours of the emitting source with the assumption the offsite 
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worker’s shift falls within the emitting source’s schedule.  For example, assuming the 
emitting source operates 8 hours per day, 5 days per week and the offsite worker’s 
schedules falls anywhere within this period of emissions, then the adjustment factor is 
4.2 = (24 hours per day/8 hours of emissions per day)x(7 days in a week/5 days of 
emissions per week).  In this example, the long term residential exposure is adjusted 
upward to represent the 8-hour exposure to a worker.  No adjustments are applied for 
partial work shift overlap with the emitting source. If the source emits at night, then see 
Appendix N for additional recommendations. 

Using the approximation factor is a screening method.  If the 8-hour hazard index is 
above a threshold of concern with this method, the district or assessor should contact 
OEHHA for further guidance regarding the substance of concern.  If necessary, further 
evaluation can be performed using the refined daily average modeling methodology 
discussed in Appendix M. 

The calculation of the adjustment factor from a non-continuous emitting source is 
summarized in the following steps. 

b.	 Obtain the long-term concentrations from air dispersion modeling as is typical
for residential receptors (all hours of a year for the entire period of the
meteorological data set).

c.	 Calculate the worker adjustment factor (WAF) using Equation 4.3. The
source’s emission schedule is assumed to overlap offsite worker’s schedule. 
Note that the worker adjustment factor and the 8-hour inhalation REL do not
apply if the source’s emission schedule and the offsite worker’s schedule do 
not overlap at some point.

source

lresidentia

source

lresidentia

D

D

H

H
WAF  Eq. 4.3 

Where: 

WAF = the worker adjustment factor 
Hresidential= the number of hours per day the long-term residential concentration is 
based on (always 24 hours) 
H source = the number of hours the source operates per day 
Dresidential = the number of days per week the long-term residential concentration 
is based on (always 7 days). 
D source= the number of days the source operates per week. 

d.	 The final step is to estimate the offsite worker’s daily average inhalation 
concentration by multiplying the WAF with the long-term residential
concentration. The worker’s concentration is then used to calculate the 
8-hour hazard index. This method using the approximation factor is a
screening method.  If the 8-hour hazard index is above a threshold of
concern, the district or assessor should contact OEHHA for further guidance
regarding the substance of concern.
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In the future, the HARP software will have the ability to use 8-hour RELs, calculate 
worker impacts using an approximation factor, and to post-process worker 
concentrations using the hourly raw results from an air dispersion analysis. 

4.12.3.2 Continuous Sources 

If the source is continuously emitting, then the worker is assumed to breathe the 
long-term annual average concentration during their work shift and no concentration 
adjustments are made when estimating 8-hour health impacts. Note however, if an 
assessor does not wish to assume the worker breathes the long-term annual average 
concentration during the work shift, then a refined concentration can be post-processed 
as described in Appendix M.  All alternative assumptions should be approved by the 
reviewing authority and supported in the presentation of results. 

Note that 8-hour RELs are not typically used for continuously emitting sources for 
residential receptors. In this situation it is only necessary to estimate a chronic Hazard 
Index using the annual average concentrations and chronic RELs.  However, there may 
be situations where the District may wish to assess an 8-hour Hazard Index, for 
example, where there are significant differences in modeled concentration of emissions 
during the day due to diurnal wind patterns. 

4.12.4 Modeling and Adjustment Factors for Noncancer Chronic RELs 

Potential chronic noncancer health impacts use the long-term annual average 
concentration regardless of the emitting facility’s schedule. No adjustment factors 
should be used to adjust this concentration. Chronic RELs are used to assess not only 
residential health impacts, but in many cases worker health impacts as well.  There are 
currently only a limited number of substances with an 8-hour inhalation REL, and a 
facility may emit only, or mostly, substances that currently have just a chronic REL. 
Until there are 8-hour RELs for all the Hot Spots substances emitted from a specified 
facility, we recommend determining the chronic HI for the MEIW to adequately protect 
the offsite worker.  

The results from the chronic hazard index calculations are not combined with the 8-hour 
or acute hazard indices.  All potential noncancer results should be reported 
independently. See Chapter 8 for more discussion on calculating health impacts. 

4.12.5 Modeling and Adjustments for Oral Cancer Potencies and Oral RELs 

When estimating the cancer risk or noncancer health impacts from noninhalation 
pathways, no adjustment is made to the long-term annual average concentration 
regardless of the emitting facility’s schedule. Since the media (e.g., soil) at the receptor 
location where deposition takes place for noninhalation pathways is continuously 
present, the concentrations used for all noninhalation pathways are not adjusted (up or 
down) by an adjustment factor.  However, some adjustments are made to the 
concentration once the pollutants reach the media, for example, pollutants undergo 
decay in soils. In addition, when the dose for each pathway is calculated, exposure 
adjustments may also be made. See Chapter 5 of this document and the Technical 
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Support Document for Exposure Assessment and Stochastic Analysis (OEHHA, 2012) 
to get more information on these types of adjustments. Oral cancer potencies and oral 
RELs are used to assess both residential or worker health impacts. 

4.12.6	 Modeling One-Hour Concentrations using Simple and Refined Acute 
Calculations 

Modeled one-hour concentrations are needed for the acute health hazard index 
calculations.  HARP has two methods to calculate this concentration: Simple and 
Refined.  As an aid to understanding the differences between Simple and Refined, 
Figure 2 shows three possible conditions showing how wind direction may vary and 
impact a downwind receptor (i,j) differently from just two sources (A and B).  

For the Simple calculation, HARP stores only the maximum one-hour concentration at 
each receptor (i,j) from each source (A and B) as the dispersion model marches down 
each hour of the simulation (e.g., one to five years of hourly data).  At the end of the 
simulation period, HARP reports back only the maximum impacts at each receptor from 
each source regardless of which hour of the simulation period this occurred.  For 
example, the Simple Maximum Acute Impacts would be the summation of Source A 
impacts from Wind Direction 1 and Source B impacts from Wind Direction 2 as shown in 
Figure 2. 

For the Refined simulation, HARP stores each hourly concentration at each receptor (i,j) 
from each source.  At the end of the simulation period, HARP evaluates the coincident 
impact at each receptor from all sources for each hour of the simulation period. In this 
case the maximum impacts will be identified by a particular hour of the period with 
associated wind speed, direction, and atmospheric conditions. For example, the 
Refined Maximum Acute impact from Sources A and B on receptor (i,j) could be from 
any wind direction (1,2, or 3) as shown in Figure 2. Since HARP stores all simulations 
for all sources – at all receptors – for all hours to calculate the refined impacts, there is 
great potential to fill large amounts of disk storage space. The Refined simulation 
provides a more representative picture of the maximum acute hazard index from a 
facility.  The Simple calculation will provide an upper bound to the acute hazard index. 
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Figure 2 Acute Scenarios
 

Source BSource A Source B Source BSource A Source A

Wind Direction 1 Wind Direction 2 Wind Direction 3

Receptor (i,j) Receptor (i,j) Receptor (i,j)

4.13 Modeling Special Cases; Specialized Models 

Special situations arise in modeling some sources that require considerable 
professional judgment; a few are outlined below.  It is recommended that the reader 
consider retaining professional consultation services if the procedures are unfamiliar. 
The following sections, taken mostly from the document “On-Site Meteorological 
Program Guidance for Regulatory Modeling Applications” (U.S. EPA, 1995e), provide 
general information on data formats and representativeness.  Some Districts may have 
slightly different recommendations from those given here. 

4.13.1 Building Downwash 

The entrainment of a plume in the wake of a building can result in the “downwash” of 
the plume to the ground. This effect can increase the maximum ground-level 
concentration downwind of the source. Therefore, stack sources must be evaluated to 
determine whether building downwash is a factor in the calculation of maximum ground-
level concentrations. 

The PRIME algorithm, included with AERMOD, has several advances in modeling 
building downwash effects including enhanced dispersion in the wake, reduced plume 
rise due to streamline deflection and increased turbulence, and continuous treatment of 
the near and far wakes (Schulman, 2000).  

Complicated situations involving more than one building may necessitate the use of the 
Building Profile Input Program (BPIP) which can be used to generate the building 
dimension section of the input file of the ISC models (U.S. EPA, 1993).  The BPIP 
program calculates each building’s direction-specific projected width. The Building 
Profile Input Program for PRIME (BPIPPRM) is the same as BPIP but includes an 
algorithm for calculating downwash values for input into the PRIME algorithm which is 
contained in such models as AERMOD. The input structure of BPIPPRM is the same 
as that of BPIP. 
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4.13.2 Deposition 

There are two types of deposition: wet deposition and dry deposition. Wet deposition is 
the incorporation of gases and particles into rain-, fog- or cloud water followed by a 
precipitation event and also rain scavenging of particles during a precipitation event. 
Wet deposition of gases is therefore more important for water soluble chemicals; 
particles (and hence particle-phase chemicals) are efficiently removed by precipitation 
events (Bidleman, 1988).  Dry deposition refers to the removal of gases and particles 
from the atmosphere. 

In the Air Toxics “Hot Spots” program, deposition is quantified for particle-bound 
pollutants and not gases. Wet deposition of water-soluble gas phase chemicals is thus 
not considered. When calculating pollutant mass deposited to surfaces without 
including depletion of pollutant mass from the plume, airborne concentrations remaining 
in the plume and deposition to surfaces can be overestimated, thereby resulting in 
overestimates of both the inhalation and multi-pathway risk estimates.  However, 
neglecting deposition in the air dispersion model, while accounting for it in the 
multipathway health risk assessment, is a conservative, health protective approach 
(CAPCOA, 1987; Croes, 1988).  Misapplication of plume depletion can also lead to 
possible underestimates of multi-pathway risk and for that reason no depletion is the 
default assumption.  If plume depletion is incorporated, then some consideration for 
possible resuspension is warranted.  An alternative modeling methodology accounting 
for plume depletion can be discussed with the Air District and used in an approved 
modeling protocol. 

Although not generally used, several air dispersion models can provide downwind 
concentration estimates that take into account the upwind deposition of pollutants to 
surfaces and the consequential reduction of mass remaining in the plume. Air 
dispersion models having deposition and plume depletion algorithms require particle 
distribution data that are not always readily available.  These variables include particle 
size, mass fraction, and density for input to AERMOD.  In addition, the meteorological 
fields need to include additional parameters including relative humidity, precipitation, 
cloud cover, and surface pressure.  Consequently, depletion of pollutant mass from the 
plume often is not taken into account. 

In conclusion, multipathway risk assessment analyses normally incorporate deposition 
to surfaces in a screening mode, specifically by assigning a default deposition velocity 
of 2 cm/s for controlled sources and 5 cm/s for uncontrolled sources in lieu of actual 
measured size distributions (ARB, 1989).  For particles (and particle-phase chemicals), 
the deposition velocity depends on particle size and is minimal for particles of diameter 
approximately 0.1-1 micrometer; smaller and larger particles are removed more rapidly. 

4.13.3 Short Duration Emissions 

Short-duration emissions (i.e., much less than an hour) require special consideration. In 
general, “puff models” provide a better characterization of the dispersion of pollutants 
having short-duration emissions.  Continuous Gaussian plume models have traditionally 
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been used for averaging periods as short as about 10 minutes and are not 
recommended for modeling sources having shorter continuous emission duration. 

4.13.4 Fumigation 

Fumigation occurs when a plume that was originally emitted into a stable layer in the 
atmosphere is mixed rapidly to ground-level when unstable air below the plume reaches 
plume level.  Fumigation can cause very high ground-level concentrations. Typical 
situations in which fumigation occurs are: 

•	 Breaking up of a nocturnal radiation inversion by solar warming of the ground 
surface (rising warm unstable air); note that the break-up of a nocturnal radiation 
inversion is a short-lived event and should be modeled accordingly. 

•	 Shoreline fumigation caused by advection of pollutants from a stable marine 
environment to an unstable inland environment 

•	 Advection of pollutants from a stable rural environment to a turbulent urban 
environment 

SCREEN3 incorporates concentrations due to inversion break-up and shoreline 
fumigation and is limited to maximum hourly evaluations. The Offshore and Coastal 
Dispersion Model incorporates overwater plume transport and dispersion as well as 
changes that occur as the plume crosses the shoreline – hourly meteorological data are 
needed from both offshore and onshore locations. 

4.13.5 Raincap on Stack 

The presence of a raincap or any obstacle at the top of the stack hinders the 
momentum of the exiting gas.  The extent of the effect is a function of the distance from 
the stack exit to the obstruction and of the dimensions and shape of the obstruction. 

On the conservative side, the stack could be modeled as having a non-zero, but 
negligible exiting velocity, effectively eliminating any momentum rise.  Such an 
approach would result in final plume heights closer to the ground and therefore higher 
concentrations nearby.  There are situations where such a procedure might lower the 
actual population-dose and a comparison with and without reduced exit velocity should 
be examined. 

Plume buoyancy is not strongly reduced by the occurrence of a raincap. Therefore, if 
the plume rise is dominated by buoyancy, it is not necessary to adjust the stack 
conditions.  (The air dispersion models determine plume rise by either buoyancy or 
momentum, whichever is greater.) 

The stack conditions should be modified when the plume rise is dominated by 
momentum and in the presence of a raincap or a horizontal stack. Sensitivity studies 
with the SCREEN3 model, on a case-by-case basis, can be used to determine whether 
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plume rise is dominated by buoyancy or momentum. The District should be consulted 
before applying these procedures. 

• Set exit velocity to 0.001 m/sec 
• Turn stack tip downwash off 
• Reduce stack height by 3 times the stack diameter 

Stack tip downwash is a function of stack diameter, exit velocity, and wind speed. The 
maximum stack tip downwash is limited to three times the stack diameter in the 
AERMOD air dispersion model. In the event of a horizontal stack, stack tip downwash 
should be turned off and no stack height adjustments should be made. Note: This 
approach may not be valid for large (several meter) diameter stacks. 

An alternative, more refined, approach could be considered for stack gas temperatures 
which are slightly above ambient (e.g., ten to twenty degrees Fahrenheit above 
ambient).  In this approach, the buoyancy and the volume of the plume remain constant 
and the momentum is minimized. 

• Turn stack tip downwash off 
• Reduce stack height by 3 times the stack diameter (3Do) 
• Set the stack diameter (Db) to a large value (e.g., 10 meters) 
• Set the stack velocity to Vb = Vo (Do/Db)

2 

Where Vo and Do are the original stack velocity and diameter and Vb and Db are the 
alternative stack velocity and diameter for constant buoyancy.  This approach is 
advantageous when Db >> Do and Vb << Vo and should only be used with District 
approval. 

In the presence of building downwash and in the event that PRIME downwash is being 
utilized in AERMOD, an alternative approach is recommended. PRIME algorithms use 
the stack diameter to define initial plume radius and to solve conservation laws.  The 
user should input the actual stack diameter and exit temperature but set the exit velocity 
to a nominally low value (e.g., 0.001 m/s).  Also since PRIME does not explicitly 
consider stack-tip downwash, no adjustments to stack height should be made. 

Currently U.S. EPA is BETA testing options for capped and horizontal releases in 
AERMOD.  It is expected that these options will replace the above guidance when 
BETA testing is complete. 

4.13.6 Landfill Sites 

Landfills should be modeled as area sources. The possibility of non-uniform emission 
rates throughout the landfill area should be investigated.  A potential cause of 
non-uniform emission rates would be the existence of cracks or fissures in the landfill 
cap (where emissions may be much larger). If non-uniform emissions exist, the landfill 
should be modeled with several smaller areas assigning an appropriate emission factor 
to each one of them, especially if there are nearby receptors (distances on the same 
order as the dimensions of the landfill). 
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4.14 Specialized Models 

Some models have been developed for application to very specific conditions. 
Examples include models capable of simulating sources where both land and water 
surfaces affect the dispersion of pollutants and models designed to simulate emissions 
from specific industries. 

4.14.1 Buoyant Line and Point Source Dispersion Model (BLP) 

BLP is a Gaussian plume dispersion model designed for the unique modeling problems 
associated with aluminum reduction plants, and other industrial sources where plume 
rise and downwash effects from stationary line sources are important. 

4.14.1.1 Regulatory Application 

Regulatory application of BLP model requires the selection of the following options: 

	 rural (IRU=l) mixing height option;

	 default (no selection) for all of the following: plume rise wind shear (LSHEAR),
transitional point source plume rise (LTRANS), vertical potential temperature
gradient (DTHTA), vertical wind speed power law profile exponents (PEXP),
maximum variation in number of stability classes per hour (IDELS), pollutant
decay (DECFAC), the constant in Briggs' stable plume rise equation (CONST2),
constant in Briggs' neutral plume rise equation (CONST3), convergence criterion
for the line source calculations (CRIT), and maximum iterations allowed for line
source calculations (MAXIT); and

	 terrain option (TERAN) set equal to 0.0, 0.0, 0.0, 0.0, 0.0, 0.0.

For more information on the BLP model consult the user’s guide (Schulman and Scire, 
1980). 

4.14.2 Offshore and Coastal Dispersion Model (OCD) 

OCD (DiCristofaro and Hanna, 1989) is a straight-line Gaussian model developed to 
determine the impact of offshore emissions from point, area or line sources on the air 
quality of coastal regions.  OCD incorporates “over-water” plume transport and 
dispersion as well as changes that occur as the plume crosses the shoreline. Hourly 
meteorological data are needed from both offshore and onshore locations. Additional 
data needed for OCD are water surface temperature, over-water air temperature, mixing 
height, and relative humidity. 

Some of the key features include platform building downwash, partial plume penetration 
into elevated inversions, direct use of turbulence intensities for plume dispersion, 
interaction with the overland internal boundary layer, and continuous shoreline 
fumigation. 
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4.14.2.1 Regulatory Application 

OCD has been recommended for use by the Minerals Management Service for 
emissions located on the Outer Continental Shelf (50 FR 12248; 28 March 1985).  OCD 
is applicable for over-water sources where onshore receptors are below the lowest 
source height. Where onshore receptors are above the lowest source height, offshore 
plume transport and dispersion may be modeled on a case-by-case basis in 
consultation with the District. 

4.14.3 Shoreline Dispersion Model (SDM) 

SDM (PEI, 1988) is a hybrid multipoint Gaussian dispersion model that calculates 
source impact for those hours during the year when fumigation events are expected 
using a special fumigation algorithm and the MPTER regulatory model for the remaining 
hours. 

SDM may be used on a case-by-case basis for the following applications: 

 tall stationary point sources located at a shoreline of any large body of water; 

 rural or urban areas; 

 flat terrain; 

 transport distances less than 50 km; 

 1-hour to 1-year averaging times. 

4.15 Interaction with the District 

The risk assessor must contact the District to determine if there are any specific 
requirements.  Examples of such requirements may include, but are not limited to: 
specific receptor location guidance, specific usage of meteorological data, and specific 
report format (input and output). See Chapter 9 for more information on the format and 
content of modeling protocols and HRAs. 

4.15.1 Submittal of Modeling Protocol 

It is strongly recommended that a modeling protocol be submitted to the District for 
review and approval prior to extensive analysis with an air dispersion model.  The 
modeling protocol is a plan of the steps to be taken during the air dispersion modeling 
process.  Following is an example of the format that may be followed in the preparation 
of the modeling protocol.  Consult with the District to confirm format and content 
requirements or to determine the availability of District modeling guidelines 
before submitting the protocol. 
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Outline for a Modeling Protocol 

I. Introduction 

Include the facility name, address, and a brief overview describing the 
facility’s operations. 

	 Provide a description of the terrain and topography surrounding the facility 
and potential receptors. 

	 Indicate the format in which data will be provided.  Ideally, the report and 
summary of data will be on paper and all data and model input and output 
files will be provided electronically (e.g., compact disk or CD). 

	 Identify the guidelines used to prepare the protocol (e.g., District Guidelines). 

II. Emissions 

For each pollutant and process whose emissions are required to be 
quantified in the HRA, list the annual average emissions (pounds/year and 
grams/second) and the maximum one-hour emissions (pounds/hour and 
grams/second)2.  Maximum 1-hour emissions are used for acute noncancer 
health impacts while annual emissions are used for chronic exposures 
(i.e., chronic and 8-hour noncancer health impacts or cancer risk 
assessment). 

	 Identify the reference and method(s) used to determine emissions 
(e.g., source tests, emission factors, etc.).  Clearly indicate any emission data 
that are not reflected in the previously submitted emission inventory report.  In 
this event, a revised emission inventory report will need to be submitted to the 
District. 

	 Identify if this will be a multipathway assessment based on emitted 
substances. 

III. Models / Modeling Assumptions 

Specify the model and modeling assumptions 

	 Identify the model(s) to be used, including the version number. 

	 Identify the model options that will be used in the analysis. 

Except radionuclides, for which annual and hourly emissions are reported in Curies/year and
 
millicuries/hour, respectively.
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	 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid 
spacing should be sufficient in number and detail to capture the concentration 
at all of the receptors of interest. 

	 Indicate complex terrain options that may be used, if applicable. 

	 Identify the source type(s) that will be used to represent the facility’s 
operations (e.g., point, area, or volume sources, flare options or other). 

	 Indicate the preliminary source characteristics (e.g., stack height, gas 
temperature, exit velocity, dimensions of volume source, etc.). 

	 Identify and support the use of urban or rural dispersion coefficients for those 
models that require dispersion coefficients.  For other models, identify and 
support the parameters required to characterize the atmospheric dispersion 
due to land characteristics (e.g., surface roughness, Monin-Obukhov length). 

IV. Meteorological Data 

Specify the type, source, and year(s) of hourly meteorological data 
(e.g., hourly surface data, upper air mixing height information). 

	 State how the data are representative for the facility site. 

	 Describe QA/QC procedures. 

	 Identify any gaps in the data; if gaps exist, describe how the data gaps are 
filled. 

V. Deposition 

	 Specify the method to calculate deposition (if applicable). 

VI. Receptors 

Specify the type and location of receptors. Include all relevant information 
describing how the individual and population-related receptors will be 
evaluated. 

	 Identify and describe the location(s) of known or anticipated potential 
sensitive receptors, the point of maximum impact (PMI), and the maximum 
exposed individual residential (MEIR) and worker (MEIW) receptors.  Identify 
any special considerations or grids that will be used to model these receptors.  
This information should correspond with information provided in Section III 
(e.g., fine receptor spacing of 20 meters at the fence line and centered on the 
maximum impacts; coarse receptor spacing of 100 meters out to 2,000 
meters; extra coarse spacing of 1,000 meters out to 20,000 meters). 
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	 Identify if spatial averaging will be used.  Include necessary background
information on each receptor including how the domain and spacing will be
determined for each receptor or exposure pathway.

	 Describe how the cancer burden or population impact estimates are
calculated.  Clarify the same information for the presentation of noncancer
population impacts (e.g., centroids of the census tracts in the area within the
zone of impact).

	 Specify that actual UTM coordinates and the block/street locations (i.e., north
side of 3,000 block of Smith Street), where possible, will be provided for
specified receptor locations.

	 Identify and support the use of any exposure adjustments (e.g., time a
location, diurnal).

	 Include the list of anticipated exposure pathways that will be included and
indicate which substance will be evaluated in the multipathway assessment.
Identify if sensitive receptors are present and which receptors will be
evaluated in the HRA.

VII. Maps

Identify how the information will be graphically presented.

	 Indicate which cancer risk isopleths will be plotted for the cancer zone of
impact (e.g., 10-7, 10-6 see Section 4.6.1).

	 Indicate the hazard quotients or hazard indices to be plotted for the
noncancer acute, 8 hour, and chronic zones of impact (e.g., 0.5, 1.0, etc.).

4.16 Health Risk Assessment Report 

This section describes the information related to the air dispersion modeling process 
that needs to be reported in the risk assessment. This section is also presented in 
Chapter 9, Summary of the Requirements for a Modeling Protocol and a Health Risk 
Assessment Report, in Section 9.2. The District may have specific requirements 
regarding format and content (see Section 4.15).  Sample calculations should be 
provided at each step to indicate how reported emissions data were used. Reviewing 
agencies must receive input, output, and supporting files of various model analyses on 
computer-readable media (e.g., CD).  

4.16.1 Information on the Facility and its Surroundings 

Report the following information regarding the facility and its surroundings: 

	 Facility Name
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	 Location (UTM coordinates and street address) 

	 Land use type (see Section 2.4) 

	 Local topography 

	 Facility plot plan identifying: 
o	 source locations 
o	 property line 
o	 horizontal scale 
o	 building heights 
o	 emission sources 

4.16.2 Source and Emission Inventory Information3 

4.16.2.1 Release Parameters 

Report the following information for each release location in table format: 

	 Release location identification number 

	 Release name 

	 Release type (e.g., point, volume, area, line, pit, etc.) 

	 Source identification number(s) used by the facility that emit out of this release 
location 

	 Release location using UTM coordinates 

	 Release parameters by release type (e.g., shown for point source): 
o	 Stack height (m), stack diameter (building dimensions for downwash), 

exhaust gas exit velocity (m/s), exhaust gas volumetric flow rate (ACFM), 
exhaust gas exit temperature (K), etc. 

4.16.2.2 Source Description and Operating Schedule 

The description and operating schedule for each source should be reported in table 
form including the following information: 

	 Source identification number used by the facility 

	 Source name 

	 Number of operating hours per day and per year (e.g., 0800-1700, 2700 hr/yr) 

	 Number of operating days per week (e.g., Mon-Sat) 

	 Number of operating days or weeks per year (e.g., 52 wk/yr excluding major 
holidays) 

	 Release point identification number(s) for where source emissions are released 

3 
Health and Safety Code section 44346 authorizes facility operators to designate certain "Hot Spots" 

information as trade secret.  Section 44361(a) requires districts to make health risk assessments 
available for public review upon request.  Section 44346 specifies procedures to be followed upon receipt 
of a request for the release of trade secret information.  See also the Inventory Guidelines Report 
regarding the designation of trade secret information in the Inventory Reports. 
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	 Fraction of source emissions emitted at each release point by release point ID 
number 

4.16.2.3 Emission Control Equipment and Efficiency 

Report emission control equipment and efficiency by source and by substance 

4.16.2.4 Emissions Data Grouped By Source 

Report emission rates for each toxic substance, grouped by source (i.e., emitting device or 
process identified in Inventory Report), in table form including the following information: 

 Source name
 
 Source identification number
 
 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

4.16.2.5 Emissions Data Grouped by Substance 

Report facility total emission rate by substance for all emitted substances listed in the 
Air Toxics “Hot Spots” Program including the following information: 

 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

4.16.2.6 Emission Estimation Methods 

Report the methods used in obtaining the emissions data indicating whether emissions 
were measured or estimated.  Clearly indicate any emission data that are not reflected 
in the previously submitted emission inventory report and submit a revised emission 
inventory report to the district. A reader should be able to reproduce the risk 
assessment without the need for clarification. 

4.16.2.7 List of Substances 

Include tables listing all "Hot Spots" Program substances which are emitted, plus any 
other substances required by the District.  Indicate substances to be evaluated for 
cancer risks and noncancer health impacts. 

4.16.3 Exposed Population and Receptor Location 

Report the following information regarding exposed population and receptor locations. 
See Chapter 9 and specific sections within this chapter for more detailed information. 
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	 Description of zone of impact including map showing the location of the facility, 
boundaries of zone of impact, census tracts, emission sources, sites of maximum 
exposure, and the location of all appropriate receptors.  This should be a true 
map (one that shows roads, structures, etc.), drawn to scale, and not just a 
schematic drawing.  USGS 7.5 minute maps or GIS based maps are usually the 
most appropriate choices. (If significant development has occurred since the 
user’s survey, this should be indicated.) 

	 Separate maps for the cancer risk zone of impact and the hazard index 
(noncancer) zone of impact(s). The cancer zone of impact should include 
isopleths down to at least the 1/1,000,000 risk level.  Because some districts use 
a level below 1/1,000,000 to define the zone of impact, the District should be 
consulted.  Three separate maps (to represent both chronic, 8-hour, and acute 
HI) should be created to define the zone of impact for the hazard index from both 
inhalation and noninhalation pathways greater than or equal to 0.5. The point of 
maximum impact (PMI), maximum exposed individual at a residential receptor 
(MEIR), the maximum exposed individual worker (MEIW), and any other 
locations of interest for both cancer and noncancer risks should be located on the 
maps. 

	 Tables identifying population units and sensitive receptors (UTM coordinates, 
receptor IDs, and street addresses of specified receptors). 

	 Heights or elevations of the receptor points. 

	 For each receptor type (e.g., PMI, MEIR, MEIW, and any other location(s) of 
interest) that will utilize spatial averaging, the domain size and grid resolution 
must be clearly identified. If another domain or grid resolution other than 
20 meters by 20 meters with 5-meter grid spacing will be used for a receptor, 
then care should be taken to determine the proper domain size and grid 
resolution that should be used. For a worker, the HRA shall support all 
assumptions used, including, but not limited to, documentation for all workers 
showing the area where each worker routinely performs their duties. The final 
domain size should not be greater than the smallest area of worker movement. 
Other considerations for determining domain size and grid spacing resolution 
may include an evaluation of the concentration gradients across the worker area. 
The grid spacing used within the domain should be sufficient in number and 
detail to obtain a representative concentration across the area of interest. When 
spatial averaging over the deposition area of a pasture, garden, or water body, 
care should be taken to determine the proper domain size to make sure it 
includes all reasonable areas of potential deposition.  The size and shape of the 
pasture, garden, or water body of interest should be identified and used for the 
modeling domain. The grid spacing or resolution used within the domain should 
be sufficient in detail to obtain a representative deposition concentration across 
the area of interest. One way to determine the grid resolution is to include an 
evaluation of the concentration gradients across the deposition area. The HRA 
shall support all assumptions used, including, but not limited to, documentation of 
the deposition area (e.g., size and shape of the pasture or water body, maps, 
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representative coordinates, grid resolution, concentration gradients, etc.).  The 
use or spatial averaging is subject to approval by the reviewing authority.  This 
includes the size of the domain and grid resolution that is used for spatial 
averaging of a worksite or multipathway deposition area. 

4.16.4 Meteorological Data 

If meteorological data were not obtained directly from the District, then the report must 
clearly indicate the data source and time period used. Meteorological data not obtained 
from the District must be submitted in electronic form along with justification for their use 
including information regarding representativeness and quality assurance. 

The risk assessment should indicate if the District required the use of a specified 
meteorological data set. All memos indicating the District’s approval of meteorological 
data should be attached in an appendix. 

4.16.5 Model Selection and Modeling Rationale 

The report should include an explanation of the model chosen to perform the analysis 
and any other decisions made during the modeling process. The report should clearly 
indicate the name of the models that were used, the level of detail (screening or refined 
analysis) and the rationale behind the selection. 

Also report the following information for each air dispersion model used: 

 version number

 selected options and parameters in table form

 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid spacing
should be sufficient in number and detail to capture the concentration at all
receptors of interest.

4.16.6 Air Dispersion Modeling Results 

- Maximum hourly and annual average concentrations of chemicals at appropriate 
receptors such as the residential and worker MEI receptors 

- Annual average and maximum one-hour (and 30-day average for lead only) 
concentrations of chemicals at appropriate receptors listed and referenced to 
computer printouts of model outputs 

- Model printouts (numbered), annual concentrations, maximum hourly
 
concentrations
 

- Disk with input/output files for air dispersion program (e.g., the AERMOD input 
file containing the regulatory options and emission parameters, receptor 
locations, meteorology, etc.) 

- Include tables that summarize the annual average concentrations that are 
calculated for all the substances at each site. The use of tables that present the 
relative contribution of each emission point to the receptor concentration is 
recommended.  (These tables should have clear reference to the computer 
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model which generated the data. It should be made clear to any reader how data 
from the computer output were transferred to these tables.)  [As an alternative, 
the above two tables could contain just the values for sites of maximum impact 
(i.e., PMI, MEIR and MEIW), and sensitive receptors, if required. All the values 
would be found in the Appendices.] 
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5 - Exposure Assessment 
Estimation of Concentration and Dose 

5.1 Introduction 

This chapter provides a summary of how toxicant ground level air concentrations 
estimated from air dispersion modeling or monitoring results are used to determine dose 
at receptors of interest. This chapter includes all the algorithms and data (e.g., point 
estimates, distributions, and transfer factors) that are needed to determine the 
substance-specific concentration in exposure media and the dose at a receptor of 
interest. The determination of exposure concentration and dose precedes the 
calculations of potential health impacts. See Chapter 8 and Appendix I for information 
on calculating potential health impacts. 

At a minimum, three receptors are evaluated in Hot Spots health risk assessments 
(HRA) (see Section 4.7); these are: 

 the Point of Maximum Impact (PMI),

 the Maximally Exposed Individual Resident (MEIR), and

 the Maximally Exposed Individual Worker (MEIW).

The PMI is defined as the receptor point(s) with the highest acute, 8-hour, chronic, or 
cancer health impact outside the facility boundary.  The facility boundary is defined as 
the property line. Often the fence is on the property line. The MEIR is typically defined 
as the existing off-site residence(s) (i.e., house, apartment or other dwelling) with the 
highest acute, chronic, or cancer health impact. Calculating an 8-hour hazard index is 
not required for the MEIR, but can be performed at the discretion of the District. The 
MEIW is typically defined as the existing offsite workplace with the highest acute, 
8-hour, chronic, or cancer health impact. 

In addition, it may be necessary to determine risks at sensitive receptors (e.g., schools, 
day care centers, elder care centers, and hospitals). The District or reviewing authority 
should be consulted in order to determine the appropriate sensitive receptors for 
evaluation. Some situations may require that on-site receptor (worker or residential) 
locations be evaluated. Some examples where the health impacts of on-site receptors 
may be appropriate could be military base housing, prisons, universities, or locations 
where the public may have regular access for the appropriate exposure period (e.g., a 
lunch time café or museum for acute exposures). The risk assessor should contact the 
Air Pollution Control or Air Quality Management District (the District) for guidance about 
any on-site exposure situations at the emitting facility.  These on-site locations should 
be included in the health risk assessment (HRA). If the facility emits multiple 
substances from two or more stacks, the acute, 8-hour, chronic, and cancer health 
impacts at the PMI may be located at different physical locations. The MEIR or MEIW 
cancer, acute, 8-hour, and chronic receptors may also be at different locations. 
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The process for determining dose at the receptor location, and ultimately potential 
health impacts, will likely include air dispersion modeling, and, with less frequency, air 
monitoring data. Air dispersion modeling combines the facility emissions and release 
parameters and uses default or site-specific meteorological conditions to estimate 
downwind, ground-level concentrations at various (user-defined) receptor locations.  Air 
dispersion modeling is described in Chapter 4 and is presented in detail in the Air 
Toxics Hot Spots Program Risk Assessment Guidelines; Technical Support Document 
for Exposure Assessment and Stochastic Analysis (OEHHA, 2012a). 

In summary, the process of using air dispersion modeling results as the basis of an 
HRA follows these four steps: 

	 Air dispersion modeling is used to estimate annual average and maximum
one-hour ground level concentrations (GLC).  The air dispersion modeling results
are expressed as an air concentration or in terms of (Chi over Q) for each
receptor point.  (Chi over Q) is the modeled downwind air concentration (Chi)
based on an emission rate of one gram per second (Q).  (Chi over Q) is
expressed in units of micrograms per cubic meter per gram per second, or

(g/m3)/(g/s).  (Chi over Q) is sometimes written as (/Q) and is sometimes
referred to as the dilution factor.

	 When multiple substances are evaluated, the /Q is normally utilized since it is

based on an emission rate of one gram per second. The /Q at the receptor
point of interest is multiplied by the substance-specific emission rate (in g/s) to

yield the substance-specific ground-level concentration (GLC) in units of g/m3.
The following equations illustrate this point.

  rate emissionunit   withresults model from,

s
g

m
g

 inQoverChi
Q

3






















 substanceQx
Q

GLC 
















s
g

rate emission specific substanceQ substance

 The applicable exposure pathways (e.g., inhalation, soil contact, fish
consumption) are identified for the emitted substances, and the receptor
locations are identified. This determines which exposure algorithms in this
chapter are ultimately used to estimate dose. After the exposure pathways are
identified, the fate and transport algorithms described in this chapter are used to
estimate concentrations in the applicable exposure media (e.g., soil or water) and
the exposure algorithms are used to determine the substance-specific dose.

 The dose is used with cancer and noncancer health values to calculate the
potential health impacts for the receptor (Chapter 8).  An example calculation
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using the high-end point-estimates for the inhalation (breathing) exposure 
pathway can be found in Appendix I. Appendix I and Chapters 5 (this Section) 
and 8 also contain information on how the annual average and maximum 
one-hour ground level concentrations are used for chronic, 8-hour, and acute 
health risk calculations. 

The algorithms in this chapter are also used to calculate media concentrations and dose 
in the rare instance, for the Hot Spots program, when monitoring equipment was used 
rather than air dispersion modeling to obtain a receptor’s substance-specific GLC.  One 
situation that is specific to monitored data is the treatment of results below the sampling 
method level of detection (LOD). In short, it is standard risk assessment practice when 
monitoring results are reported both above and below the LOD to use one-half of the 
LOD for those sample concentrations reported below the LOD.  If all testing or 
monitoring results fall below the LOD, then assessors should contact the District for 
appropriate procedures.  For more information about reporting emissions under the Hot 
Spots Program, see the ARB’s Emission Inventory Criteria and Guidelines Regulations 
(Title 17, California Code of Regulations, Sections 93300-93300.5), and the Emission 
Inventory Criteria and Guidelines Report (EICG Report), which is incorporated by 
reference therein (ARB, 2007). 

The recommended model for calculating and presenting HRA results for the Hot Spots 
Program is the HARP software, available from the Air Resources Board (ARB).  More 
information on HARP and directions for downloading the software can be found on the 
ARB’s web site at http://www.arb.ca.gov/toxics/harp/downloads.htm. 

5.2 Criteria for Exposure Pathway Evaluation 

In order to determine total dose to the receptor the applicable pathways of exposure 
need to be identified. The inhalation pathway must be evaluated for all Hot Spots 
substances emitted by the facility.  A small subset of Hot Spots substances is subject to 
deposition onto soil, plants, and water bodies. These substances need to be evaluated 
by the appropriate noninhalation pathways, as well as by the inhalation pathway, and 
the results must be presented in all HRAs. These substances include semi-volatile 
organic chemicals and heavy metals.  Such substances are referred to as multipathway 
substances. Two steps are necessary to determine if a substance should be evaluated 
for multipathway impacts: 

1.	 Determine whether the substance or its group (e.g., dioxins, PAHs) is listed in
Table 5.1.

2.	 Determine if the substance has an oral reference exposure level (REL) listed in
Table 6.4, or if it has an oral cancer slope factor listed in Table 7.1.  Two other
references for checking the presence of oral health factors are OEHHA’s website 
(OEHHA, 2012b) and the Consolidated Table of OEHHA/ARB Approved Risk
Assessment Health Values on the Air Resources Board website (ARB, 2012).
Oral or noninhalation exposure pathways include the ingestion of soil, angler-
caught fish, drinking water from surface water sources, mother’s milk,
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homegrown produce, beef, pork, chicken, eggs and cow’s milk. The dermal 
pathway is also evaluated via contact with contaminated soil. 

For all multipathway substances, the minimum exposure pathways that must be 
evaluated at every residential site (in addition to inhalation) are soil ingestion and 
dermal exposure. If dioxins, furans, PCBs, PAHs or lead are emitted, then the breast-
milk consumption pathway also becomes mandatory.  The other exposure pathways 
(e.g., the ingestion of homegrown produce or angler-caught fish) are evaluated on a 
site-by-site basis.  If the resident can be exposed through an impacted exposure 
pathway, then it must be included in the HRA.  However, if there are no vegetable 
gardens or fruit trees within the zone of impact for a facility, for example, then the 
produce pathways need not be evaluated.  Note that on-site residential receptors are 
potentially subject to inhalation and noninhalation exposure pathways. Table 8.2 
identifies the residential and worker receptor exposure pathways that are mandatory 
and those that are dependent on the site-specific decisions. While residents can be 
exposed though several exposure pathways, worker receptors are only evaluated for 
inhalation, soil ingestion, and dermal exposure using point estimates. 

Table 5.1 shows the multipathway substances that, based on available scientific data, 
can be considered for each noninhalation exposure pathway.  The exposure pathways 
that are evaluated for a substance depend on two factors: 1) whether the substance is 
considered a multipathway substance for the Hot Spots Program (Table 5.1), and 2) 
what the site-specific conditions are.  A multipathway substance may be excluded from 
a particular exposure pathway because its physical-chemical properties can preclude 
significant exposure via the pathway.  For example, some water-soluble substances do 
not appreciably bioaccumulate in fish; therefore, the fish pathway is not appropriate. In 
addition, if a particular exposure pathway is not impacted by the facility or is not present 
at the receptor site, then the pathway is not evaluated.  For example, if a fishable water 
body is not impacted by the facility, or the water source is impacted but no receptor 
uses it for fishing, then the angler-caught fish pathway is not evaluated. 
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Table 5.1 Specific Pathways to be Analyzed for Each
 
Multipathway Substance
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Inorganic chemicals 
Arsenic & compounds X X X X X X X X X 

Beryllium & compounds X X X X X X X X X 

Cadmium & compounds X X X X X X X X X 

Chromium VI & compounds X X X
a 

X X X X X X 

Fluorides (soluble 
compounds) 

X X X X X X X X 

Lead & compounds X X X X X X X X X X 

Mercury & compounds X X X X X X X X X 

Nickel & compounds X X X X X X X X X 

Selenium & compounds X X X X X X X X X 

Organic chemicals 
Creosotes X X X X X X X X 

Diethylhexylphthalate X X X X X X X 

Hexachlorobenzene X X X X X X X 

Hexachlorocyclohexanes X X X X X X X 

4,4'-Methylene dianiline X X X X X 

Pentachlorophenolb 

PCBs X X X X X X X X 

Polychlorinated dibenzo-p
dioxins and dibenzofurans 

X X X X X X X X 

PAHs X X X X X X X X 
a 

Cow’s milk only; no multipathway analysis for meat and egg ingestion 
b 

To be evaluated by pathway in future amendments to the Hot Spots Program 

5.3 Estimation of Concentrations in Air, Soil, and Water 

Once emissions exit the source, the substances emitted will be dispersed in the air. 
The substances in the exhaust gas with high vapor pressures will remain largely in the 
vapor phase, and substances with lower vapor pressures will tend to adsorb to fly ash 
or other particulate matter.  The emission plume may contain both vapor phase 
substances and particulates. A semivolatile organic toxicant can partition into both 
vapor and particulate phases. Particulates will deposit on vegetation, on soil, and in 
water at a rate that is dependent on the particle size. Use the 0.02 m/s deposition rate 
for emission sources that have verifiable particulate matter control devices or for 
emission sources that may be uncontrolled but only emit particulate matter that is less 
than 2.5 microns (e.g., internal combustion engines). The following algorithms are used 
to estimate concentrations in environmental media including air, soil, water, vegetation, 
and animal products. 
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5.3.1 Air 

The ground level concentration (GLC, or Cair as shown in EQ 5.3.1) of a substance in air 

is a function of the facility emission rate and the dilution factor (/Q) at the points under
evaluation. 

 
A. Equation 5.3.1: Cair = Qsubstance × /Q 

1. Cair = Ground level concentration (g/m3) 
2. Qsubstance = Substance emission rate (g/sec)

 
3. /Q = Dilution factor provided by dispersion modeling (g/m3/g/sec) 

a. Recommended values for EQ 5.3.1:

1. Qsubstance = Facility-specific, substance emission rate
 

2. /Q = For point of interest, site specific, from dispersion modeling 

b. Assumptions for EQ 5.3.1:

1. No plume depletion
2. Emission rate is constant, i.e., assumes steady state

5.3.2 Soil 

The average concentration of the substance in soil (Cs) is a function of the deposition, 
accumulation period, chemical specific soil half-life, mixing depth, and soil bulk density. 
For simplicity and health protection, the Tier 1 default assumes 70-year soil deposition 
for the accumulation period at end of 70-year facility lifetime. The risk assessor may 
also choose a supplemental Tier 2 approach, subject to District approval or reviewing 
authority approval, in which the assessor applies a soil accumulation period based on 
the facility’s start date of operation (e.g., historical date when emissions began), or the 
current exposure conditions, and the expected duration of operation. 

A. Equation 5.3.2 A: Cs = Dep × X / (Ks × SD × BD × Tt) 

1. Cs = Average soil concentration over the evaluation period (g/kg) 

2. Dep = Deposition on the affected soil area per day (g/m2-d)
3. X = Integral function for soil accumulation (d), see EQ 5.3.2 C below 
4. Ks = Soil elimination constant (d-1) 
5. SD = Soil mixing depth (m) 
6. BD = Soil bulk density (kg/m3) 
7. Tt = Soil exposure duration or soil accumulation period (d) 
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a:	 Recommended default values for EQ 5.3.2 A: 

1. Dep =	 Calculated in EQ 5.3.2 B
2. X =	 Calculated in EQ 5.3.2 C 
3. Ks =	 Calculated in EQ 5.3.2 D 
4.	 SD = 0.01 (m) for playground setting (soil ingestion and dermal 

pathways) and 0.15 (m) for agricultural setting (produce and 
meat pathways) 

5. BD =	 1,333 (kg/m3) 
6. Tt =	 25,550 (d) = 70 years 

b:	 Assumptions for EQ 5.3.2 A: 

1.	 Substances are uniformly mixed in soil.
2.	 Substances are not leached or washed away, except where evidence

exists to the contrary.
3.	 It is assumed that toxicants accumulate in the soil for 70 years from

deposition over the 70 year lifespan of the facility.  Use 70-year soil
accumulation (Tt) for Tier 1 estimation of 9-, 30- and 70-year residential
exposure, and 25-year off-site worker exposure.

4.	 For a receptor ingesting mother's milk, the mother is exposed from birth to
25 years of age; the infant is then born and receives mother’s milk for one 
year.  Default assumes 70-year soil accumulation for mother’s milk
pathway.  See Table 5.1 for information on which substances or groups of
substances must be evaluated by the mother’s milk pathway.

B. 	Equation 5.3.2 B: Dep = Cair × Dep-rate × 86,400 

1.	 Cair = Ground level concentration (g/m3) 
2.	 Dep-rate = Vertical rate of deposition (m/sec)
3.	 86,400 = Seconds per day conversion factor (sec/d) 

a:	 Recommended default values for EQ 5.3.2 B: 

1.	 Cair = Calculated above in EQ 5.3.1 A 
2.	 Dep-rate = Use 0.02 meters/second for controlled sources, or 0.05

meters/second for uncontrolled sources. 

b: Assumptions for EQ 5.3.2 B: 

1.	 Deposition rate remains constant. A deposition rate must be used when
determining potential noninhalation health impacts.  In the absence of
facility specific information on the size of the emitted particles, the default
values for deposition rate should be used.  Currently, the default value of
0.02 meters per second is used for emission sources that have verifiable
particulate matter control devices or for emission sources that may be
uncontrolled but only emit particulate matter that is less than 2.5 microns

5-7
 



       

 

 

    
    

   
 

                    

     
     
        
      
      

 
  

 
  
       

  
 

 

      
 

   

         

       
      

   

      

  

 
 

    
   

     
 

                   

         

      

Air Toxics Hot Spots Program Guidance Manual February 2015 

(e.g., internal combustion engines). The 0.05 meters per second default 
value is used for risk assessment if the emissions are uncontrolled. If 
other deposition rate factors are used, sufficient support documentation 
must be included with the HRA. 

[{e-Ks * Tf -Ks * ToC. Equation 5.3.2 C: X = - e } / Ks] + Tt 

1. e = 2.718 
2. Ks = Soil elimination constant 
3. Tf = End of soil accumulation evaluation period (d) 
4. To = Beginning of soil accumulation evaluation period (d) 
5. Tt = Total days of soil exposure (soil accumulation period) Tf-To (d) 

a:  Recommended default values for EQ 5.3.2 C: 

1: Ks = Calculated in EQ 5.3.2 D 
2: Tf = 25,550 (d) = 70 years.  Total soil exposure time at end of facility 

operation 
3: To = 0 (d) The initial time (start period) of soil exposure to all receptors that 

are impacted by the soil pathway. 

Note:  Under a Tier 2 scenario, the risk assessor may also adjust Tf and Tt, subject to 
District approval, to replicate current soil accumulation and expected accumulation at 
the end of facility operation. 

D. Equation 5.3.2 D: Ks = 0.693 / t
1/2 

1. 0.693 = Natural log of 2 
2. t1/2 = Chemical specific soil half-life (d) 

a:  Recommended default values for EQ 5.3.2 D: 

1. t1/2 =  Chemical-specific.  See Table 5.2 

5.3.3 Water 

The water pathway is evaluated if a standing water body (e.g., pond or lake) is impacted 
by facility emissions and is used as a source for drinking water by food-producing 
animals or humans, or is a source of angler-caught fish. The average concentration of 
the substance in water (Cw) is a function of direct deposition and material carried in by 
surface run-off. However, only the contribution from direct deposition will be considered 
at this time. 

A. Equation 5.3.3 A: Cw = Cdepw 

1. Cw = Average concentration in water (g/kg) 

2. Cdepw = Contribution due to direct deposition (g/kg) 
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B. Equation 5.3.3 B: Cdepw = Dep × SA × 365 / (WV × VC) 

1. Dep =	 Deposition on water body per day (g/m2/d)
2. SA =	 Water surface area (m2) 
3. 365 =	 Days per year (d/yr)
4. WV =	 Water volume (kg)
5. VC =	 Number of volume changes per year 

a:	 Recommended default values for EQ 5.3.3 B: 

1. Dep =	 Calculated above in EQ 5.3.2 B
2. SA =	 Site specific water surface area (m2) 
3. WV =	 Site specific water volume in (kg) (1L = 1 kg)
4.	 VC = Site specific number of volume changes per year 

(SA, WV, and VC values can be obtained from the appropriate 
Department of Water Resources (DWR) Regional office) 

b:	 Assumptions for EQ 5.3.3 B: 

1.	 With the exception of dilution via number of volume changes per year, all
material deposited into the water remains suspended or dissolved in the
water column and is available for bioaccumulation in fish.

5.3.4 Estimation of Concentrations in Vegetation, Animal Products, and 
Mother’s Milk 

Estimates of the concentration of the substance in vegetation, animal products and 
mother’s milk require the use of the results of the air, water, and soil environmental fate 
evaluation.  Plants, animals and nursing mothers will be exposed to the substances at 
the concentrations previously calculated in Section 5.31 to 5.33 above. 

5.3.4.1 Vegetation 

The average concentration of a substance in and on vegetation (Cv) is a function of 
direct deposition of the substance onto the vegetation and of root translocation or 
uptake from soil contaminated by the substance. We currently recommend root 
translocation only for the inorganic compounds. 

A.	 Equation 5.3.4.1 A: Cv = Cdepv + Ctrans

1.	 Cv = Average concentration in and on specific types of vegetation 

(g/kg) 

2.	 Cdepv = Concentration due to direct deposition (g/kg) 
3.	 Ctrans = Concentration in vegetation due to root translocation or uptake 

(g/kg) – see EQ 5.3.4.1 C below 
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B. Equation 5.3.4.1 B: Cdepv = [Dep × IF / (k × Y)] × (1 - e-kT) 

1. Dep =	 Deposition on affected vegetation per day (g/m2/d) 
2. IF =	 Interception fraction 
3. k =	 Weathering constant (d-1) 
4. Y =	 Yield (kg/m2) 
5. e =	 Base of natural logarithm (2.718) 
6. T =	 Growth period (d) 

a:	 Recommended default values for EQ 5.3.4.1 B: 

1. Dep =	 Calculated above in EQ 5.3.2 B 
2. IF =	 Crop specific: 

a: 	 Root crops = 0.0 
b: 	 Leafy crops = 0.2 
c: 	 Protected crops = 0.0 
d: 	 Exposed crops = 0.1 
e:	 Pasture = 0.7 

3. k =	 0.1 (d-1 ) 
4.	 Y = 2 (kg/m2) for root, leafy, protected, exposed and pasture [CA 

Department of Food and Agriculture dot maps] 
5.	 T = 45 (d) for leafy crops
 

T = 90 (d) for exposed crops
 

b: Crop-type definitions for EQ 5.3.4.1 B: 

1.	 Leafy crop category consists of broad-leafed vegetables in which the leaf 
is the edible part. Examples include spinach, lettuce, cabbage, and kale. 

2.	 Root crop category includes vegetables in which the edible portion is 
underground. Examples are potato, radish, and carrot. 

3.	 Exposed produce category consists of crops with a small surface area 
subject to air deposition.  Examples include strawberries, tomato, 
cucumber, zucchini, green bean and bell pepper.  

4.	 Protected produce category consists of crops in which the edible part is 
not exposed to air deposition (e.g., the exposed skin of the crop is 
removed and not eaten).  Examples are corn, pea, pumpkin and oranges.  

Tables H-9 through H-15 in Appendix H provide more examples of various 
leafy, root, exposed and protected crop types. 

c:	 Assumptions for EQ 5.3.4.1 B: 

1.	 No deposition on root or protected crops 
2.	 No uptake and translocation of deposited chemicals onto crops 
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C. Equation 5.3.4.1 C: (for inorganic compounds) 

Ctrans = Cs × UF2

1. Cs = Average soil concentration (g/kg) 
2.	 UF2 = Uptake factor based on soil concentration

a:	 Recommended default values for EQ 5.3.4.1 C: 

1.	 Cs = Calculated above in EQ 5.3.2 A 
2.	 UF2 = See Table 5.2

D. Equation 5.3.4.1 D: (for organic compounds) 

0.77 
UF2 = [(0.03 × Kow ) + 0.82] / [(Koc)(Foc)] 

1.	 0.03 = Empirical constant
2.	 Kow = Octanol:water partition factor 
3.	 0.77 = Empirical constant
4.	 0.82 = Empirical constant
5.	 Koc = Organic carbon partition coefficient 
6.	 Foc = Fraction organic carbon in soil 

a:	 Recommended default values for EQ 5.3.4.1 D: 

1.	 Kow = Chemical specific, see Table 5.2 
2.	 Koc = Chemical specific, see Table 5.2 
3.	 Foc = 0.1 

b:	 Assumptions for EQ 5.3.4.1 D: 

1.	 OEHHA currently has no recommended root uptake factors for organic
compounds listed in Table 5.2. Evidence suggests this route is
insignificant compared to airborne deposition.  Nevertheless, if it becomes
necessary in specific cases to assess root uptake for an organic
compound, Equation 5.3.4.1 D would be the algorithm OEHHA
recommends using to assess root uptake.

5.3.4.2 Animal Products 

The average concentration of the substance in animal products (Cfa) depends on 
which routes of exposure exist for the animals.  Animal exposure routes include 
inhalation, soil ingestion, ingestion of contaminated feed and pasture, and 
ingestion of contaminated water. 
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A. Equation 5.3.4.2: 

Cfa = (Inhalation + Water ingestion + Feed ingestion + 
Pasture/Grazing ingestion + Soil ingestion) * Tco 

1. Cfa =	 Average concentration in farm animals and their products (g/kg) 
2.	 Inhalation, water ingestion, etc. = Dose through inhalation, water 

ingestion, etc. (g/d) 
3.	 Tco = Chemical-specific transfer coefficient of contaminant from diet to 

animal product (d/kg) 

a: Recommended default values for EQ 5.3.4.2: 

1. Tco =	 See Tables 5.3a and 5.3b 

b: Assumptions for EQ 5.3.4.2: 

1. The Tco for a given chemical is the same for all exposure routes 

5.3.4.2.1 Inhalation 

A. Equation 5.3.4.2.1: Inhalation = BRa × Cair 

1. Inhalation = Dose through inhalation (g/d) 
2. BRa = Breathing rate for animal (m3/d) 

3. Cair = Ground-level concentration (g/m3) 

a: Recommended default values for EQ 5.3.4.2.1: 

1. BRa =	 See Table 5.4 
2. Cair =	 Calculated above in EQ 5.3.1 A 

b: Assumptions for EQ 5.3.4.2.1: 

1. All material inhaled is 100% absorbed 

5.3.4.2.2 Water Ingestion 

The water ingestion pathway is applied if there are surface water sources of drinking 
water, such as springs, ponds or lakes, which are exposed to airborne deposition of 
facility emissions.  Due to the site-specific nature for this exposure pathway, OEHHA 
recommends that the risk assessor conduct a survey at the site to estimate the fraction 
of contaminated drinking water ingested by the animals, if such sources exist. 
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A. Equation 5.3.4.2.2: Water ingestion = WIa × FSW × Cw 

1. Water ingestion = Dose through water ingestion (g/d) 
2. WIa = Water ingestion for animal (kg/d) 
3.	 FSW = Fraction of water ingested from a contaminated body of 

water (site-specific) 

4.	 Cw = Average concentration in water (g/kg) 
For water 1 kg = 1 L 

a: Recommended default values for EQ 5.3.4.2.2: 

1. WIa =	 See Table 5.4 
2.	 FSW = Site specific fraction, need to survey water ingestion practices in 

affected area 
3. Cw =	 Calculated above in EQ 5.3.3 A 

5.3.4.2.3 Feed Ingestion 

The fraction of feed intake by cattle, pigs and poultry that is contaminated by facility 
emissions can vary considerably depending on the manner in which the animals are 
raised.  Due to the site-specific nature for this exposure pathway, OEHHA recommends 
that the risk assessor conduct a survey at the site to estimate the fraction of 
contaminated feed eaten by the animals. For a Tier 1 assessment, default values are 
provided by OEHHA (see Table 5.4 and Table 5.4 footnotes) for estimation of exposure 
to the animals. 

Agricultural mixing depth should be used for calculating soil concentration for feed and 
pasture contamination. 

5.3.4.2.3.1	 Feed Ingestion 

A. Equation 5.3.4.2.3.1: Feed ingestion = (1.0 - FG) × FI × L × Cv 

1.	 Feed ingestion = Dose through the ingestion of feed (g/d) that is 
harvested after it is impacted by source emissions 

2. FG =	 Fraction of diet provided by grazing (site-specific) 
3. FI =	 Feed ingestion rate (kg/d) 
4.	 L = Fraction of locally grown (source impacted) feed that is not 

pasture (site-specific) 

5. Cv =	 Concentration in feed (g/kg) 

5-13
 



       

 

 

   

      
    
 

      
      

 
  

      

   

  
  

     

          

     
       

      
      

   

         
  

       
       

   

   
   

   
      

                

     
       

     

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

a:	 Recommended default values EQ 5.3.4.2.3.1: 

1.	 FG = Default values in Table 5.4 footnote b, although a site-specific 
survey for the fraction of diet provided by grazing is 
recommended 

2. FI =	 See Table 5.4 
3.	 L = Default values in Table 5.4 footnote b, although a site-specific 

survey for fraction of locally grown (source impacted) feed that is 
not pasture is recommended 

4. Cv =	 As calculated above in EQ 5.3.4.1 A 

b:	 Assumptions for EQ 5.3.4.2.3.1: 

1.	 Feed (FI) transported from an off-site location (i.e., not grown locally) is
not contaminated by facility emissions.

5.3.4.2.3.2 Pasture/Grazing ingestion 

A.	 Equation 5.3.4.2.3.2: Pasture/Grazing ingestion = FG × Cv × FI 

1.	 Pasture/Grazing ingestion = Dose through pasture/grazing (g/d)
2. FG =	 Fraction of diet provided by grazing (site-specific) 

3. Cv =	 Concentration in pasture/grazing material (g/kg) 
4. FI =	 Feed ingestion rate (kg/d) 

a:	 Recommended default values EQ 5.3.4.2.3.2: 

1.	 FG = Default values in Table 5.4 for fraction of diet provided by 
grazing, although a site-specific survey is recommended 

2. Cv =	 As calculated above in EQ 5.3.4.1 A 
3. FI =	 See Table 5.4 

5.3.4.2.4 Soil ingestion 

The feeds provided to dairy and beef cattle may contain small quantities of soil. A 
larger fraction of soil by weight of food is taken up during grazing.  Rooting behavior by 
pigs with access to soil will result in soil ingestion. Likewise, poultry with free access to 
soil or pasture will also ingest soil.  Defaults for soil ingestion are shown in Table 5.4. 

A.	 Equation 5.3.4.2.4 A: Soil ingestion = SIa × Cs

1.	 Soil ingestion = Dose through soil ingestion (g/d)
2.	 SIa = Soil ingestion rate for animal (kg/d) 

3.	 Cs = Average soil concentration (g/kg) 
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a:	 Recommended default values for EQ 5.3.4.2.4 A: 

1.	 SIa = Calculated below 
2.	 Cs = Calculated above in EQ 5.3.2 A 

B. Equation 5.3.4.2.4 B: SIa = [(1 - FG) × FSf × FI] +[ FG × FSp × FI] 

1.	 FG = Fraction of  diet provided by grazing 
2.	 FSf = Soil ingested as a fraction of feed ingested 
3.	 FI = Feed ingestion rate (kg/d) 
4.	 FSp = Soil ingested as a fraction of pasture ingested 

a:	 Recommended default values for EQ 5.3.4.2.4 B: 

1.	 FG = Site specific fraction of diet provided by grazing 
2.	 FSf = See Table 5.4 
3.	 FI = See Table 5.4 
4.	 FSp = See Table 5.4 

b:	 Assumptions for EQ 5.3.4.2.4 B: 

1.	 The transfer coefficient is the same for all exposure routes. 
2.	 Soil ingested in feed (FSf) transported from an off-site location (i.e., not 

grown locally) is assumed not to be contaminated by facility emissions. 

5.3.4.3 Bioaccumulation in Angler-Caught Fish 

The average concentration in fish (Cf) is based on the concentration in water and a 
chemical-specific bioaccumulation factor. 

A.	 Equation 5.3.4.3: Ct = Cw × BAF 

1. Ct = Concentration in wet weight tissue (muscle) of fish (µg/kg) 
2. Cw = Concentration in water (µg/kg) 
3. BAF = Fish bioaccumulation factor (unitless) 

a:	 Recommended default values for Equation 5.3.4.3: 

1. Cw = As calculated above in Equation 5.3.3 A 
2. BAF = Chemical-specific; see Table 5.2 
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b:	 Assumptions for Equation 5.3.4.3: 

1.	 For conversion of a chemical concentration in a volume of water shown as 
µg/L, 1 L water = 1 kg water; thus, for concentration of chemical in water, 
µg/L = µg/kg. 

2.	 For organic chemicals, BAFs lipid-normalized to adult rainbow trout with 
4% lipid content in muscle tissue 

3.	 For organic chemicals, BAFs based on the freely dissolved fraction in 
water under conditions of average particulate organic carbon and 
dissolved organic carbon in U.S. lakes and other water bodies 

4.	 For inorganic compounds, BAFs based on wet weight muscle tissue 
concentration and on the total water concentration of the inorganic 
compound in water. 

5.	 Contaminant concentrations are uniform in water based on dispersion 

5.3.4.4 Bioaccumulation in Mother’s Milk 

The average concentration of a chemical in mother’s milk (Cm) is a function of the 
mother’s exposure through all exposure routes (i.e., inhalation, ingestion via food, 
drinking water, and soil, and dermal absorption via skin contact with soil contaminated 
with the chemical), the contaminant half-life in the mother’s body, and transfer of 
absorbed chemical to mother’s milk. The contaminant half-life in the body and transfer 
to mother’s milk is incorporated in biotransfer coefficients (Tco) in Equation 5.3.4.4. 
See the TSD (OEHHA, 2012a), Appendix J for details on development of biotransfer 
factors.  The substances assessed by the mother’s milk pathway are shown in Table 
5.1. 

A.	 Equation 5.3.4.4: Cm = [(Dinder x Tcom_inder) + (Ding x Tcom_ing)] x BW 

1.	 Cm = Concentration in mother’s milk (mg/kg-milk) 
2.	 Dinder = The sum of DOSEair + DOSEdermal through inhalation and 

dermal absorption (mg/kg-BW-day) 
3.	 Ding = The sum of DOSEfood + DOSEsoil + DOSEwater through 

ingestion (mg/kg-BW-day) 
4.	 Tcom_inder = Biotransfer coefficient from inhalation and dermal 

absorption to mother’s milk (d/kg-milk) 
5.	 Tcom_ing = Biotransfer coefficient from ingestion to mother’s 

milk (d/kg-milk) 
6.	 BW = Body weight of mother (Kg) 
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a:	 Recommended cancer risk default values for EQ 5.3.4.4: 

1.	 Ding = As calculated through ingestion of soil in EQ 5.4.3.1.1 + 
home-grown produce in EQ 5.4.3.2.1 + home-raised animal 
products in EQ 5.4.3.2.2 + drinking water in EQ 5.4.3.3.1 + 
angler-caught fish in EQ 5.4.3.4.1 

2.	 Dinder = As calculated through inhalation in EQ 5.4.1.1 + dermal 
exposure in EQ 5.4.2.1 

3. Tcom_inder =	 See Table 5.5
4. Tcom_ing =	 See Table 5.5 

b: Recommended noncancer risk default values for EQ 5.3.4.4: 

1.	 Ding = As calculated through ingestion of soil in EQ 5.4.3.1.2 + 
home-grown produce and home-raised animal products in 
EQ 5.4.3.2.3 + drinking water in EQ 5.4.3.3.2 + angler-
caught fish in EQ 5.4.3.4.2 

2.	 Dinder = As calculated through inhalation in EQ 5.4.1.1 + dermal 
exposure in EQ 5.4.2.2 

3. Tcom_inder =	 See Table 5.5
4. Tcom_ing =	 See Table 5.5 

c:	 Assumptions for EQ 5.3.4.4: 

1.	 Default age of mother at birth is 25 years of age, then nurses the infant for
1 year; Use 16<30 year old high-end (95th percentile) daily breathing rate
and intake rates for Ding and Dinder for estimating dose to mother.

2.	 For inhalation dose to mother’s milk, it is recommended that the EF variate 
in EQ 5.4.1.1 is left out for calculation of inhalation dose in the mother’s
milk pathway.

3.	 Biotransfer coefficient, Tcom_inder, the same for both inhalation and dermal
pathways based on lack of first-pass metabolism through the liver for both
of these pathways.

4.	 Biotransfer coefficient, Tcom_ing, the same for all ingestion pathways
based on first-pass metabolism through the liver.

5.	 For chemicals in Table 5.5 lacking either an oral or inhalation Tco, use the
oral Tco for the absent inhalation Tco (i.e., for PCDDs and PCDFs and
dioxin-like PCBs), or the inhalation Tco for the absent oral Tco (i.e., for
lead) in Equation 5.3.4.4.

6.	 The concentration in the mother’s milk is determined using the derived
approach to risk assessment. This method allows use of the high-end
dose point estimate for driving exposure pathways and the average dose
point estimates for other exposure pathways.  See Sections 8.2.6 (cancer)
and 8.3.3 (noncancer) for the description of the methodology on how to
implement the derived methodology.
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Table 5.2a Substance-Specific Default Values for Organic Multipathway Substances
 

Root Uptake Factors 

Multipathway 
Substance 

Log Koc 
Log 
Kow 

Fish 
BAF 

Root Leafy Exposed Protected GRAF
2 

Soil 
HalfLife 
(days) 

Creosotes NA NA 8 x 10+2 NA NA NA NA 1.0 4.3 x 10+2 

Diethylhexyl
phthalate 

5.34
1 

7.63
1 

4 x 10+1 NA NA NA NA 1.0 1.5 x 10+1 

Dioxins and Furans NA NA 3 x 10+5 NA NA NA NA 0.43 7.0 x 10+3 

Hexachlorobenzene NA NA 8 x 10+4 NA NA NA NA 1.0 1.0 x 10+8 

Hexachlorocyclo
hexanes 

NA NA 3 x 10+3 NA NA NA NA 1.0 9.4 x 10+1 

4,4’-Methylene 
dianiline 

2.24
3 

1.59
4 

NA NA NA NA NA 1.0 4.6 x 10+2 

Pentachlorophenol5 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

NA NA 8 x 10+2 NA NA NA NA 1.0 4.3 x 10+2 

Polychlorinated 
Biphenyls 

NA NA 2 x 10+6 NA NA NA NA 1.0 3.2 x 10+3 

(1) Averaged log Kow and Koc values determined by most reliable methods (Staples et al., 1997) 

(2) GRAF (Gastrointestinal Relative Absorption Factor).  The guidelines allow for adjusting for bioavailability where the evidence warrants.  For 
example, there are good data which indicate that dioxin is not as available to an organism when bound to soil or fly ash matrices relative to when it 
is in solution or in food.  Therefore, a bioavailability factor is incorporated into the model to account for this difference.  When information becomes 
available for other chemicals of concern, this type of bioavailability will be incorporated into the model. 

(3)  Measured by Hansch et al. (1985) 

(4)  Estimated according to methodology of Lyman et al. (1990) 

(5)  To be evaluated for specific default values in future amendments to the Hot Spots Program. 

NA - Data Not Available or Not Applicable 
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Table 5.2b Substance-Specific Default Values for Inorganic Multipathway Substances 

Root Uptake Factors 

Multipathway 
Substance 

Log 
Koc 

Log 
Kow 

Fish 
BAF 

Root Leafy Exposed Protected GRAF
1 

Soil 
HalfLife 
(days) 

Arsenic & Inorganic 
Compounds 

NA NA 2 x 10+1 8 x 10 -3 1 x 10 -2 2 x 10 -2 7 x 10 -2 1.0 1.0 x 10+8 

Beryllium & 
Compounds 

NA NA 4 x 10+1 5 x 10 -3 2 x 10 -4 8 x 10 -3 3 x 10 -4 1.0 1.0 x 10+8 

Cadmium & 
Compounds 

NA NA 4 x 10+1 8 x 10 -2 1 x 10 -1 2 x 10 -2 1 x 10 -2 1.0 1.0 x 10+8 

Chromium VI & 
Compounds 

NA NA 2 x 10+1 3 x 10+0 3 x 10 -1 2 x 10 -2 7 x 10 -2 1.0 1.0 x 10+8 

Fluorides (soluble 
compounds) 

NA NA NA 9 x 10 -3 4 x 10 -2 4 x 10 -3 4 x 10 -3 1.0 1.0 x 10+8 

Lead & Compounds NA NA 2 x 10+1 4 x 10 -3 8 x 10 -3 7 x 10 -3 3 x 10 -3 1.0 1.0 x 10+8 

Mercury & Inorganic 

Compounds
2 NA NA 8 x 10+1 2 x 10 -2 2 x 10 -2 9 x 10 -3 1 x 10 -2 1.0 1.0 x 10+8 

Nickel and 
compounds 

NA NA 2 x 10+1 6 x 10 -3 1 x 10 -2 3 x 10 -3 3 x 10 -2 1.0 1.0 x 10+8 

Selenium & 
compounds 

NA NA 1 x 10+3 7 x 10 -2 6 x 10 -2 4 x 10 -2 3 x 10 -1 1.0 1.0 x 10+8 

(1) GRAF (Gastrointestinal Relative Absorption Factor).  The guidelines allow for adjusting for bioavailability where the evidence warrants.  For 
example, there are good data which indicate that dioxin is not as available to an organism when bound to soil or fly ash matrices relative to when it 
is in solution or in food.  Therefore, a bioavailability factor is incorporated into the model to account for this difference.  When information becomes 
available for other chemicals of concern, this type of bioavailability will be incorporated into the model. 

(2) Methyl mercury (MeHg) is not represented in the category “mercury & inorganic compounds”.  The BAF for methyl mercury is orders of 
magnitude higher than for inorganic mercury. Assessment of MeHg for the fish pathway is not directly applicable to the Hot Spots program, as no 
facilities are known to emit MeHg directly into the air (OEHHA, 2012; OEHHA, 2006), but it may be formed by action of microbes in sediment.  
Assessing the methylation of mercury deposited into a water body is difficult, and is also very water body-specific. At this time OEHHA cannot 
address this issue in the Hot Spots program, but will consider addressing this problem in future amendments of the Guidance. 

NA - Data Not Available or Not Applicable. 
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Table 5.3a Animal Transfer Coefficients for Persistent 
Organic Chemicals 

Organic Chemical Tco (d/kg)
a 

Cow’s 
Milk 

Chicken 
Egg 

Chicken 
Meat 

Cattle 
Meat 

Pig 
Meat 

Diethylhexylphthalate 9 x 10 -5 0.04 0.002 6 x 10 -4 5 x 10 -4 

Hexachlorobenzene 0.02 20 10 0.2 0.08 

Hexachlorocyclohexanes 0.01 7 5 0.2 0.09 

PAHs 0.01 0.003 0.003 0.07 0.06 

Polychlorinated biphenyls 
Congener 77 0.001 6 4 0.07 0.4 

81 0.004 10 7 0.2 0.4 
105 0.01 10 7 0.6 0.7 
114 0.02 10 7 0.9 0.7 
118 0.03 10 7 1 0.7 
123 0.004 10 7 0.2 0.7 
126 0.04 10 7 2 0.7 
156 0.02 10 8 0.9 2 
157 0.01 10 8 0.5 2 
167 0.02 10 8 1 2 
169 0.04 10 8 2 2 
189 0.005 10 8 0.2 1 

Unspeciated (PCB 126)
b 0.04 10 7 2 0.7 

PCDD/Fs 
Congener 2,3,7,8-TCDD 0.02 10 9 0.7 0.1 

1,2,3,7,8-PeCDD 0.01 10 9 0.3 0.09 
1,2,3,4,7,8-HxCDD 0.009 10 6 0.3 0.2 
1,2,3,6,7,8-HxCDD 0.01 10 6 0.4 0.1 
1,2,3,7,8,9-HxCDD 0.007 7 3 0.06 0.02 
1,2,3,4,6,7,8-HpCDD 0.001 5 2 0.05 0.2 
OCDD 0.0006 3 1 0.02 0.1 
2,3,7,8-TCDF 0.004 10 6 0.1 0.02 
1,2,3,7,8-PeCDF 0.004 30 10 0.1 0.01 
2,3,4,7,8-PeCDF 0.02 10 8 0.7 0.09 
1,2,3,4,7,8-HxCDF 0.009 10 5 0.3 0.1 
1,2,3,6,7,8-HxCDF 0.009 10 6 0.3 0.09 
2,3,4,6,7,8-HxCDF 0.008 5 3 0.3 0.06 
1,2,3,7,8,9-HxCDF 0.009 3 3 0.3 0.03 
1,2,3,4,6,7,8-HpCDF 0.002 3 1 0.07 0.06 
1,2,3,4,7,8,9-HpCDF 0.003 3 1 0.1 0.02 
OCDF 0.002 1 0.6 0.02 0.03 

Unspeciated (2,3,7,8-TCDD)
b 0.02 10 9 0.7 0.1 

a 
All Tco values were rounded to the nearest whole number. 

b 
For unspeciated mixtures, use PCB 126 Tcos to represent the class of PCBs, and 2378-TCDD 

Tcos to represent the class of PCDDs/Fs. 
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Table 5.3b Animal Transfer Coefficients for Inorganic Chemicals
 

Inorganic Metals and 
Chemicals 

Tco (d/kg)a

Cow’s 
Milk 

Chicken 
Egg 

Chicken 
Meat 

Cattle 
Meat 

Pig 
Meat 

Arsenic 5 x 10 -5 0.07 0.03 2 x 10 -3 0.01b

Beryllium 9 x 10 -7 0.09 0.2 3 x 10 -4 0.001 

Cadmium 5 x 10 -6 0.01 0.5 2 x 10 -4 0.005 

Chromium (VI) 9 x 10 -6 NAc
NA NA NA 

Fluoride 3 x 10 -4 0.008 0.03 8 x 10 -4 0.004b

Lead 6 x 10 -5 0.04 0.4 3 x 10 -4 0.001b

Mercury 7 x 10 -5 0.8 0.1 4 x 10 -4 0.002b

Nickel 3 x 10 -5 0.02 0.02 3 x 10 -4 0.001 

Selenium 0.009 3 0.9 0.04 0.5 
a 

All Tco values were rounded to the nearest whole number. 
b 

The meat Tco was estimated using the metabolic weight adjustment ratio of 4.8 from cattle to pig 

NA – no data available or was not applicable 

Table 5.4 Point Estimates for Animal Pathway 

Parameter Beef 
Cattle 

Lactating 
Dairy 
Cattle 

Pigs Meat 
Poultry 

Egg-
laying 

Poultry 
BW (body weight in kg) 533 575 55 1.7 1.6 

BRa (inhalation rate in m3/d) 107 115 7 0.4 0.4 

WIa (water consumption in kg/d) 45 110 6.6 0.16 0.23 

FI (Food Intake in kg/d) 

DMI 
a 

and/or pasture grazing
b 9 22 2.4 0.13 0.12 

FSf (soil fraction of feed) 0.01 0.01 NA NA NA 

FSp (soil fraction of pasture) 0.05 0.05 0.04 0.02 0.02 
a 

Dry matter intake 
b 

For beef and dairy cattle, pasture grazing is assumed to be leafy vegetation (grasses, including 

greenchop) and accounts for half of the cattle’s diet (FG=0.5 in Section 5.3.4.2.3).  The default assumes 
on-site pasture grazing contaminated by facility emissions.  Fraction of feed or dry matter intake (e.g., 
hay, grain) grown on-site is assumed to be contaminated by facility emissions and fraction of feed that is 
grown off-site is not assumed to be contaminated. A default may be used that assumes all feed is grown 
off-site (L=0 in Section 5.3.4.2.3), but a survey is recommended to verify the fractions of feed grown on-
site and off-site. 
For pigs with access to soil, but usually confined to a pen, default assumes no pasture grazing (FG=0 in 

Section 5.3.4.2.3).  For feed, estimated intake consists of equal portions of all plant types including 
exposed, leafy, protected and root  in which 10% (L=0.1 in Section 5.3.4.2.3) of the diet is homegrown 
and contaminated by facility emissions.  The fraction of feed that was transported from an off-site location 
is assumed not to be contaminated by facility emissions.  
For poultry including egg-laying and broiler chickens that have access to soil, default assumes no 

pasture grazing (FG=0 in Section 5.3.4.2.3).  Estimated feed intake is composed of equal proportions of 
all plant types with 5% (L=0.05 in Section 5.3.4.2.3) homegrown and contaminated by facility emissions.  
The fraction of feed grown off-site and transported to the receptor was not contaminated by facility 
emissions. 

NA - Not applicable. Assume FSf is equal to zero. 
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)aTable 5.5 Mother’s Milk Transfer Coefficients (Tcom

Chemical/chem. group Tcom (day/kg-milk) 

PCDDs - oralb 
3.7 

PCDFs - oralb 
1.8 

Dioxin-like PCBs - oralb 
1.7 

PAHs – inhalationc 
1.55 

PAHs – oral 0.401 

Lead - inhalationd 
0.064 

a 
These compound classes represent the chemicals of greatest concern for the mother’s milk pathway 

under the Hot Spots program.  It is expected that additional transfer coefficients will be developed for 
other multipathway chemicals in the Hot Spots Program as data becomes available and is reviewed. 

b 
Use the oral Tcom for the inhalation and dermal pathways.  The PCDD, PCDF and dioxin-like PCB Tcos 

were derived using a Random-effects model from individual Tcom estimates for 7 PCDDs, 9 PCDFs and 
12 dioxin-like PCBs (See OEHHA, 2012, Appendix J). 

c 
Use the inhalation Tcom for the dermal pathway 

d 
Use the inhalation Tcom for the ingestion and dermal pathways 
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5.4 Estimation of Dose 

Once the concentrations of substances are estimated in air, soil, water, plants, and 
animal products, they are used to evaluate estimated exposure to people.  Exposure is 
evaluated by calculating the daily dose in milligrams per kilogram body weight per day 
(mg/kg/d).  The following algorithms calculate this dose for exposure through inhalation, 
dermal absorption, and ingestion pathways. All chemicals must be assessed for 
exposure through inhalation. If there are emissions of one or more of the subset of 
semi- or non-volatile multipathway substances, the soil ingestion pathway and the 
dermal soil exposure pathway are also assessed. The mother’s milk pathway may also 
be a mandatory pathway depending on the multipathway substance released (See 
Table 5.1). The other exposure pathways may also need to be assessed if a survey of 
the exposure site shows they are present (e.g., ingestion of water, home-grown crops, 
home-raised animal products, and angler-caught fish).  

This section contains average and high-end point estimates and data distributions for 
adults and children for many exposure pathways.  The point-estimates and data 
distributions for children fall within the 3rd trimester, 0<2, 2<9, and 2<16 year age 
groupings.  The point-estimates and data distributions for adults fall within the 16<30 
and 16-70 year age groupings.  When evaluating 9-, 30-, and 70-year exposure 
durations for cancer risk assessment, assessors will use distributions starting at the 
third trimester.  

Workers are assessed for cancer risk as adults using 8-hour breathing rate point 
estimates (See Table 5.8). Point estimates for workers are listed under “offsite worker.” 
OEHHA has not developed stochastic distributions for worker exposure. Therefore, 
there is no Tier 3 stochastic approach for offsite worker cancer risk assessment. 

5.4.1 Estimation of Exposure through Inhalation 

The dose through the inhalation route is estimated for cancer risk assessment and 
noncancer hazard assessment.  Both residential and offsite worker exposures are 
considered. Since residential exposure includes near-continuous long-term exposure at 
a residence and workers are exposed only during working hours (i.e., 8 hours/day), 
different breathing rate distributions are used. 

5.4.1.1 Residential Inhalation Dose for Cancer Risk Assessment 

Exposure through inhalation is a function of the breathing rate, the exposure frequency, 
and the concentration of a substance in the air. For residential exposure, the breathing 
rates are determined for specific age groups, so inhalation dose (Dose-air) is calculated 
for each of these age groups, 3rd trimester, 0<2, 2<9, 2<16, 16<30 and 16-70 years.  
OEHHA used the mother’s breathing rates to estimate dose for the 3rd trimester fetus 
assuming the dose to the fetus during the 3rd trimester is the same as the mother’s 
dose. These age-specific groupings are needed in order to properly use the age 
sensitivity factors for cancer risk assessment (see Chapter 8). A Tier 1 evaluation uses 
the high-end point estimate (i.e., the 95th percentiles) breathing rates for the inhalation 
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pathway in order to avoid underestimating cancer risk to the public, including children. 
A possible exception for using high-end breathing rates are when there is exposure to 
multipathway substances and two of the non-inhalation pathways drive the risk, rather 
than the inhalation pathway (see Chapter 8). 

A.	 Equation 5.4.1.1: Dose-air = Cair × {BR/BW} × A × EF × 10-6

1. Dose-air =	 Dose through inhalation (mg/kg/d)

2. Cair =	 Concentration in air (g/m3) 
3.	 {BR/BW} = Daily Breathing rate normalized to body weight (L/kg body

weight - day) 
4. A =	 Inhalation absorption factor (unitless) 
5.	 EF = Exposure frequency (unitless), days/365 days 

10-6 6.	 = Micrograms to milligrams conversion, liters to cubic meters 
conversion 

a:	 Recommended default values for EQ 5.4.1.1: 

1.	 {BR/BW} = Daily breathing rates by age groupings, see As supplemental
information, the assessor may wish to evaluate the inhalation 
dose by using the mean point estimates in Table 5.6 to 
provide a range of breathing rates for cancer risk assessment 
to the risk manager. 

2.	 Table (point estimates) and Table 5.7 (parametric model distributions for
Tier III stochastic risk assessment).  For Tier 1 residential 
estimates, use 95th percentile breathing rates in Table 5.6. 

3. A =	 1 
4. EF =	 0.96 (350 days/365 days in a year for a resident) 

b:	 Assumption for EQ 5.4.1.1: 

1.	 The fraction of chemical absorbed (A) is the same fraction absorbed in the
study on which the cancer potency or Reference Exposure Level is based.
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As supplemental information, the assessor may wish to evaluate the inhalation dose by 
using the mean point estimates in Table 5.6 to provide a range of breathing rates for 
cancer risk assessment to the risk manager. 

Table 5.6 Point Estimates of Residential Daily Breathing Rates for 
3rd trimester, 0<2, 2<9, 2<16, 16<30 and 16-70 years (L/kg BW-day) 

3rd 

Trimestera 
0<2 

years 
2<9 

years 
2<16 
years 

16<30 
years 

16<70 
years 

L/kg-day 

Mean 225 658 535 452 210 185 

95th Percentile 361 1090 861 745 335 290 
a 
3

rd 
trimester breathing rates based on breathing rates of pregnant women using the assumption that 

the dose to the fetus during the 3rd trimester is the same as that to the mother. 

Table 5.7 Daily Breathing Rate Distributions by Age Group for 
Residential Stochastic Analysis (L/kg BW-day) 

3rd 

Trimester 
0<2 

years 
2<9 

years 
2<16 
years 

16<30 
years 

16-70 
years 

Distribution Max 
extreme 

Max 
extreme 

Max 
extreme 

Log-
normal 

Logistic Logistic 

Minimum 78 196 156 57 40 13 

Maximum 491 2,584 1,713 1,692 635 860 

Scale 59.31 568.09 125.59 40.92 36.19 

Likeliest 191.50 152.12 462.61 

Location -144.06 

Mean 225 658 535 452 210 185 

Std Dev 72 217 168 172 75 67 

Skewness 0.83 2.01 1.64 1.11 0.83 1.32 

Kurtosis 3.68 10.61 7.88 6.02 5.17 10.83 

Percentiles 

5% 127 416 328 216 96 86 

10% 142 454 367 259 118 104 

25% 179 525 427 331 161 141 

50% 212 618 504 432 207 181 

75% 260 723 602 545 252 222 

80% 273 758 631 572 261 233 

90% 333 934 732 659 307 262 

95% 361 1090 861 745 335 290 

99% 412 1430 1140 996 432 361 
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5.4.1.2 Offsite Worker (MEIW) Inhalation Dose for Cancer Risk Assessment 

For worker exposure, the default assumes working age begins at 16 years, and that 
exposures to facility emissions occur during the work shift, typically up to 8 hours per 
day during work days. Breathing rates that occur over an 8-hour period vary depending 
on the intensity of the activity (See Table 5.8), and are used to estimate the inhalation 
dose. The 8-hour breathing rates may also be useful for cancer risk assessment of 
children and teachers exposed at schools during school hours.  

Another risk management consideration for the offsite worker scenario for cancer 
assessment of a Hot Spots facility is whether there are women of child-bearing age at 
the MEIW location and whether the MEIW has a daycare center.  Since the third 
trimester is only a short segment of the 25 year exposure duration used for the MEIW, 
the resulting risk estimate would not differ significantly.  An exception to this assumption 
is high exposure to carcinogens over a short period, as might occur during short-term 
projects (see Section 8.2.10).  In this case, risk assessment during the third trimester 
may be warranted.  However, if there is onsite daycare at the MEIW, then the risks to 
the children will be underestimated using the offsite adult worker scenario due to 
increased exposure (per kg body weight) and increased sensitivity to carcinogen 
exposure (see Section 8.2.1).  In this case, the Districts may wish to include a 
calculation of inhalation dose for the children in the onsite daycare, assuming they could 
be there from 0 to age 6 years. 

Exposed workers may be engaged in activities ranging from desk work, which would 
reflect breathing rates of sedentary/passive or light activities, to farm worker activities, 
which would reflect breathing rates of moderate intensity (See Table 5.9). OEHHA 
recommends default (Tier 1) point estimate 8-hour breathing rates in L/kg-8-hrs based 
on the mean and 95th percentile of moderate intensity activities, 170 and 230 L/kg-8-hrs, 
respectively, for adults 16-70 years old. 

Many facilities operate non-continuously, as in only 8-10 hours per day, but the air 
dispersion modeling is performed as if the emissions were uniformly emitted over 24 
hours a day, 7 days per week.  The air dispersion computer model used, including 
AERMOD and other models, typically calculate an annual average air concentration 
based on actual operating conditions but also include the hours of nonoperation in the 
average concentration. 

Therefore, there are two components that determine the worker exposure to facility 
emissions: 

1) What is the estimated concentration the worker is exposed to (i.e., breathes), 
during the work shift, and 

2) What is the amount of time the offsite worker’s schedule overlaps with the 
facility’s emission schedule? 

There are two approaches to estimating the modeled concentration the worker is 
breathing during the work shift.  The first approach uses a worker adjustment factor (i.e., 
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the WAF) to approximate what the worker is breathing based on the modeling run used 
for residential receptors. The second approach uses a special modeling run with the 
hourly raw results from an air dispersion analysis and is described in Appendix M. 

The first and more basic approach is to obtain the long term average concentration as 
you would for modeling a residential receptor, then adjusting this exposure 
concentration using the calculated WAF (EQ 5.4.1.2 B)  to estimate the concentration 
the offsite worker is exposed to during the work shift (shown as (Cair × WAF) in EQ 
5.4.1.2 A).  This method is characteristic of a default approach used in a Tier 1 
assessment.  Once the exposure concentration is determined, the worker’s inhalation 
dose (Dose-air) can be calculated as shown in EQ 5.4.1.2 A. 

The second approach for determining the air concentration the worker is exposed to 
uses a refined modeling run where the hourly raw dispersion model output are post 
processed to examine the hourly concentrations that fall within the offsite worker’s shift. 
This method provides a more representative estimate of the air concentration, but is 
more complex, and time consuming than the first method.  See Appendix M for 
information on how to simulate the long term concentration for the offsite worker that 
can be used to estimate inhalation cancer risk.  

The HARP software has the ability to calculate worker impacts using an approximation 
factor and, in the future, it will have the ability to post process refined worker 
concentrations using the hourly raw results from an air dispersion analysis. 

If the off-site worker’s shift does not completely overlap the emission schedule of the 
facility, then a Discount Factor (DF) may be applied to the WAF. Calculation of the DF 
is shown in EQ 5.4.1.2 C. The default assumption is that the offsite worker’s shift falls 
completely within the emission schedule of the facility, in which case DF=1.  Use of a 
DF less than 1 requires a survey at the MIEW to verify that some portion of the off-site 
worker shift is not subject to the facility emissions. 
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A.	 Equation 5.4.1.2 A: Dose-air = (Cair × WAF) × {BR/BW} × A × EF × 10-6 

1. Dose-air =	 Dose through inhalation (mg/kg/d) 

2. Cair =	 Annual average concentration in air (g/m3) 
3. WAF =	 Worker air concentration adjustment factor (unitless) 
4.	 {BR/BW} = Eight-hour breathing rate normalized to body weight (L/kg 

body weight - day) 
5. A =	 Inhalation absorption factor (unitless) 
6.	 EF = Exposure frequency (unitless), days/365 days)
 

10-6
 7.	 = Micrograms to milligrams conversion, Liters to cubic meters 
conversion 

a:	 Recommended default values for EQ 5.4.1.2 A: 

1.	 WAF = See EQ. 5.4.1.2 B for formula to calculate WAF, or App. M for 
refined post-processing modeling to calculate WAF. 

2.	 {BR/BW} = For workers, use age16-70 year, 95th percentile, moderate 
intensity 8-hour point estimate breathing rates (see Table 
5.8).  No worker breathing rate distributions exist for 
stochastic risk assessment. 

3. A =	 1 
4.	 EF = 0.68 (250 days / 365 days). Equivalent to working 5
 

days/week, 50 weeks/year.
 

b:	 Assumption for EQ 5.4.1.2 A: 

1.	 The fraction of chemical absorbed (A) through the lungs is the same 
fraction absorbed in the study on which the cancer potency factor is 
based. 

2.	 The source emits during the daylight hours. Calculate WAF (EQ 5.4.1.2 
B) if a special post-processing modeling run described in App. M was not 
completed. For nighttime emissions and exposure scenarios, see 
Appendix N. 
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B.  	Equation 5.4.1.2 B: WAF = (Hres / Hsource) × (Dres / Dsource) × DF 

1. WAF =	 Worker adjustment factor (unitless) 
2.	 Hres = Number of hours per day the annual average residential air 

concentration is based on (always 24 hours) 
3. Hsource =	 Number of hours the source operates per day 
4.	 Dres = Number of days per week the annual average residential air 

concentration is based on (always 7 days) 
5. Dsource =	 Number of days the emitting source operates per week 
6.	 DF = Discount factor, for when the offsite worker’s schedule 

partially overlaps the source’s emission schedule 

b: Recommended default values for EQ 5.4.1.2 B: 

1.	 DF = 1 for offsite worker’s schedule occurring within the source’s 
emission schedule. A site-specific survey may be used to 
adjust the DF using EQ 5.4.1.2 C. 

C.  Equation 5.4.1.2 C: DF = (Hcoincident / Hworker) × (Dcoincident / Dworker) 

1.	 Hcoincident = Number of hours per day the offsite worker’s schedule and 
the source’s emission schedule coincide 

2. Hworker =	 Number of hours the offsite worker works per day 
3.	 Dcoincident = Number of days per week the offsite worker’s schedule and 

the source’s emission schedule coincide 
4. Dworker =	 Number of days the offsite worker works per week 

Tier 2 adjustments for EQ 5.4.1.2 A-C may be used for: 

1.	 Eight-hour breathing rate. Point estimates in Table 5.8 for lower breathing rates 
of sedentary/passive and light intensity work activities may be substituted in site-
specific Tier 2 scenarios. Table 5.9 can be used to estimate breathing rate 
intensities for various job activities. Use of different breathing rates requires a 
survey of the exposed workplace and approval by Air District, ARB and OEHHA. 

2.	 Discount Factor (DF) in EQ 5.4.1.2 C. If a site-specific survey of the offsite 
worker schedule only partially overlaps with the source’s emission schedule, then 
a DF less than 1 may be calculated. Use of a DF less than 1 requires a survey of 
the exposed workplace and approval by the Air District or ARB. 

The 8-hour breathing rates are based on minute ventilation rates derived by U.S. EPA 
(2009). U.S. EPA employed a metabolic equivalent (METS) approach for estimating 
breathing rates.  This method determines daily time-weighted averages of energy 
expenditure (expressed as multipliers of the basal metabolic rate) across different levels 
of physical activity. The 8-hour breathing rates shown in Table 5.8 are divided into 
three categories: 
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Sedentary & Passive Activities (METS < 1.5) 

Light Intensity Activities (1.5 < METs < 3.0) 

Moderate Intensity Activities (3.0 < METs < 6.0) 

For example, a METS = 1 is roughly equivalent to energy expenditure during sleep and 
is close to the basal metabolic rate. A METS activity that is two to three times greater 
(METS = 2 to 3) is characteristic of light intensity activities, such as administrative office 
work or sales work as shown in Table 5.9. 

Under a Tier 1 scenario, the risk assessor may simply use the 95th percentile breathing 
rate for moderate intensity activities of 230 L/kg-8 hrs in Eq. 5.4.1.2 A to calculate the 
daily dose via the inhalation route to the worker.  In an example of a Tier 2 scenario, the 
risk assessor surveys the workplace and determines that the worker(s) at the MEIW 
receptor are primarily sitting at a desk performing administrative-type work on a 
computer. Referring to Table 5.9, this activity corresponds most closely to 
“administrative office work” with a mean activity level of 1.7 and a SD = 0.3. This level 
of activity is considered “light intensity activity” (i.e., 1.5 < METs < 3.0). With the prior 
approval of the Air District or ARB, the risk assessor may then use the 95th percentile 
breathing rate of 100 L/kg-8 hr for light intensity activities in Equation 5.4.1.2 A. 

Table 5.8. Eight-Hour Breathing Rate (L/kg per 8 Hrs) Point
 
Estimates for Males and Females Combineda,b
 

0<2 years 2<9 years 2<16 
years 

16<30 
years 

16-70 
years 

Sedentary & Passive Activities (METS < 1.5) 

Mean 200 100 80 30 30 

95th Percentile 250 140 120 40 40 

Light Intensity Activities (1.5 < METs < 3.0) 

Mean 490 250 200 80 80 

95th Percentile 600 340 270 100 100 

Moderate Intensity Activities (3.0 < METs < 6.0) 

Mean 890 470 380 170 170 

95th Percentile 1200 640 520 240 230 
a 

For pregnant women, OEHHA recommends using the mean and 95th percentile 8-hour 

breathing rates based on moderate intensity activity of 16<30 year-olds for 3rd trimester. 
b. Breathing rates in the table may be used for worker, school, or residential exposures 

5-30
 



       

 

 

          

      

  

      

      

      

      

      

      

      

      

      

      

  

       

       

      

      

      

      

      

       

      

      

      

      

      

      

      

  
      

    
  

  
  
    

  

  
   

 
 

Air Toxics Hot Spots Program Guidance Manual February 2015 

Table 5.9. METS Distributions for Workplace and Home Activities
 

Activity Description Mean Median SD Min Max 

Workplace Activities 

Administrative office work 1.7 1.7 0.3 1.4 2.7 

Sales work 2.9 2.7 1.0 1.2 5.6 

Professional 2.9 2.7 1.0 1.2 5.6 

Precision/production/craft/repair 3.3 3.3 0.4 2.5 4.5 

Technicians 3.3 3.3 0.4 2.5 4.5 

Private household work 3.6 3.5 0.8 2.5 6.0 

Service 5.2 5.3 1.4 1.6 8.4 

Machinists 5.3 5.3 0.7 4.0 6.5 

Farming activities 7.5 7.0 3.0 3.6 17.0 

Work breaks 1.8 1.8 0.4 1.0 2.5 

Household/Neighborhood Activities 

Sleep or nap 0.9 0.9 0.1 0.8 1.1 

Watch TV 1.0 1.0 - 1.0 1.0 

General reading 1.3 1.3 0.2 1.0 1.6 

Eat 1.8 1.8 0.1 1.5 2.0 

Do homework 1.8 1.8 - 1.8 1.8 

General personal needs and care 2.0 2.0 0.6 1.0 3.0 

Indoor chores 3.4 3.0 1.4 2.0 5.0 

Care of plants 3.5 3.5 0.9 2.0 5.0 

Clean house 4.1 3.5 1.9 2.2 5.0 

Home repairs 4.7 4.5 0.7 4.0 6.0 

General household chores 4.7 4.6 1.3 1.5 8.0 

Outdoor chores 5.0 5.0 1.0 2.0 7.0 

Walk/bike/jog (not in transit) age 20 5.8 5.5 1.8 1.8 11.3 

Walk/bike/jog (not in transit) age 30 5.7 5.7 1.2 2.1 9.3 

Walk/bike/jog (not in transit) age 40 4.7 4.7 1.8 2.3 7.1 

Table 5.10 lists some WAFs for a few typical scenarios.  For example, if the source is 
continuously emitting, then the offsite worker is assumed to breathe the long-term 
annual average concentration during their work shift. The WAF then becomes one and 
no concentration adjustments are necessary in this situation when estimating the 
inhalation cancer risk.  If the source is non-continuously emitting for 8 hours/day, 5 
days/week and the offsite worker’s shift completely overlaps the emitting facility’s 
operating schedule, then the WAF would be 4.2: 

(24 hrs/day / 8 hrs/day) x (7 days/week / 5 days/week) = 4.2 

If the offsite worker’s 8 hour/day shift only overlaps the emitting facility’s operation 
schedule for 4 hrs/day, then the WAF is 2.1 because the DF = 0.5 will reduce the WAF 
by half: DF = (4 hrs/day / 8 hrs/day) x (5 days/week / 5 days/week) = 0.5 
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Table 5.10: Example Worker Adjustment Factors (WAF) to Convert a 

Long-Term Daily Average Emission Concentration to an Off-Site
 

Worker Receptor Exposure
 

Off-Site Workers’ Shift 
Overlap with Facility’s 
Emission Schedulea 

Facility Operating Schedule Adjustment 
Factor 

8 hrs/day, 5 days/week Continuous (24 hrs/7 days/week) 1.0 

8 hrs/day, 5 days/weekb 
Non-continuous (8 hrs/5 days/week) 4.2 

4 hrs/day, 5 days/week Non-continuous (8 hrs/5 days/week) 2.1 
a Worker works 8 hours per day, 5 days per week 
b Workers’ work hours completely overlap the facilities operating hours 

5.4.1.3	 Inhalation Dose for Children at Schools and Daycare Facilities for Cancer Risk 
Assessment 

The 8-hour breathing rates and inhalation dose equations (EQ 5.4.1.2 A-C) may also be 
used to estimate risk to children when exposures occur while at school or at day care 
facilities. Breathing rate point estimates to use in Table 5.8 depend on the ages of the 
children at the exposed schools and day cares. As a Tier 1 default, moderate intensity 
breathing rates are recommended. Equations 5.4.1.2 A-C is used in the same way to 
estimate dose in children as it is for workers. 

5.4.1.4	 Non-Cancer Inhalation Exposure for Workers and Residents 

For typical daily work shifts of 8-9 hours, acute, 8-hour and chronic Reference Exposure 
Levels (RELs) described in Chapter 8 are used in health risk assessments to 
characterize the noncancer risks using the Hazard Index approach described in Chapter 
8 and in OEHHA (2008).  Uncertainty factors are already incorporated into the RELs 
used to assess noncancer risk, as explained in Chapter 8, so all that is needed to 
evaluate the noncancer hazard is the air concentration that the worker is exposed to. 
The modeled maximum 1-hour air concentration is determined for acute hazard 
assessment and the annual average air concentration is determined for chronic hazard 
assessment. The modeled average air concentration during a work shift is determined 
for 8-hour hazard assessment using the adjusted annual average air concentration 
described below. 

The 8-hour RELs are primarily designed to address offsite worker inhalation exposure at 
the MEIW because they better characterize the daily intermittent exposures of workers 
than the chronic RELs do. They are used in estimating the 8 hour Hazard Index for 
offsite workers.  The 8-hour RELs should be used for typical daily work shifts of 8-9 
hours.  For further questions, assessors should contact OEHHA, the District, or 
reviewing authority to determine if the 8-hour RELs should be used in your HRA.  Any 
discussions or directions to exclude the 8-hour REL evaluation should be documented 
in the HRA. 
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Note, however, there are only a handful of 8-hour RELs currently adopted for use in the 
Hot Spots program. Therefore, we also recommend performing chronic noncancer 
exposure assessment for the offsite worker (MEIW) based on the annual average air 
concentration at the MEIW.  Evaluation of the chronic Hazard Index should help protect 
workers who routinely work longer than 8 hour shifts.  Exposure to multipathway 
substances also requires noncancer hazard assessment for the dermal and oral soil 
exposure pathways for offsite workers.  Because there are few 8-hour RELs currently 
available, hazard assessment for the noninhalation pathways for multipathway 
substances is only applied when estimating the chronic Hazard Index. 

In addition, the Districts may wish to determine if there is an onsite daycare at the MEIW 
and include a calculation of the chronic and 8-hour inhalation dose for children, although 
onsite hazard assessment is not a requirement for a Hot Spots risk assessment. 

As explained in Section 5.4.1.2 for cancer risk, the modeled annual average air 
concentration is adjusted to the air concentration that the worker is actually exposed to 
if the facility operates non-continuously.  The typical method for this adjustment is by 
calculating the Worker Adjustment Factor (WAF) shown in EQ 5.4.1.4 B and multiplying 

this value by the annual average air concentration (Cair, in g/m3) in EQ 5.4.1.4 A.

Unlike cancer risk assessment, no discount factor (DF) is applied in noncancer 
assessment for partial overlap between the worker’s schedule and the source’s 
emission schedule. Adjustments for worker vacations, work shifts for shortened weeks 
(e.g., 1 - 4 days), and worker time away on weekends are also not appropriate. 

An alternative refined post-processing method, described in Appendix M, may be used 
to estimate the air concentration the worker is exposed to during their work schedule. 
OEHHA may be consulted about the particular chemical involved if it is important to 
make a more refined analysis. 

The equation to adjust the annual average air concentration to a worker 8-hour 
exposure concentration (i.e., the adjusted annual average ground level concentration) is 
expressed as: 

A.	 Equation 5.4.1.4 A: Adjusted Cair (g/m3) = Cair × WAF

Where WAF is determined as: 

B. 	Equation 5.4.1.4 B: WAF = (Hres / Hsource) × (Dres / Dsource) 

a: Assumptions for EQ 5.4.1.4 B: 

1.	 No adjustment of the WAF allowed for partial overlap of the worker’s
schedule and the source’s emission schedule. 

Alternatives for calculating off-site worker Adjusted Cair in EQ 5.4.1.4 A-B: 
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1.	 Rather than calculate the WAF for a non-continuous emitting facility, a 
post-processing of the hourly raw dispersion model output and examination of 
the hourly concentrations that fall within the offsite worker’s shift can be 
conducted to estimate the air concentration the worker is exposed to. This 
method is a more refined, complex, and time consuming approach, but should 
result in a more representative exposure concentration. See Appendix M for 
information on how to simulate the exposure concentration for the off-site worker. 

2.	 For continuously-emitting facilities (i.e., 24 hrs/day, 7 days/week), if an assessor 
does not wish to assume the worker breathes the long-term annual average 
concentration during the work shift, then a refined concentration can also be 
post-processed as described in Appendix M. All alternative assumptions should 
be approved by the reviewing authority and supported in the presentation of 
results. 

For residential exposure to non-continuously operating facilities, the modeled maximum 
1-hour and chronic air concentrations at the MEIR are determined for noncancer hazard 
assessment.  Hazard assessment for repeated 8-hour exposure at the MEIR is not 
required.  Chronic exposure assessment based on the annual average air concentration 
should adequately protect individuals, in part because residents are considered to be 
present at the MEIR at or near 24 hrs per day.  Many facilities operate for periods longer 
than 8 hours per day and the hazards are better characterized based on chronic 
exposure.  Nevertheless, differences between 8-hour and chronic exposures (i.e., 
higher daily 8-hour exposures vs. lower longer daily exposure 24 hrs/day) may result in 
different toxicological responses including potentially greater toxicological responses 
with either 8-hour or chronic exposure. There may also be cases such as special 
meteorological situations (e.g., significant diurnal-nocturnal meteorological differences) 
where the 8-hour REL will be more protective than the chronic REL. Thus, the air 
districts may also elect to have an 8-hour hazard assessment performed at the MEIR, 
using daily 8 hour exposures and the 8 hr RELs. 

Eight-hour exposure assessment is not recommended for continuously emitting sources 
for residential receptors.  In this situation it is only necessary to estimate chronic 
exposure based on the annual average concentration.  However, there may be 
situations where the air district may wish to assess an 8-hour residential exposure to 
continuously operating facilities, for example, where there are significant differences in 
modeled concentration of emissions during the day due to diurnal wind patterns. 

For estimating the air concentration from non-continuously operating facilities, EQ 
5.4.1.4.A is also used to adjust the annual average concentration to what the residents 
are exposed to. This is the air concentration that the 8-hour REL will be compared to as 
discussed in Chapter 8. The alternative refined post-processing method described in 
Appendix M may also be used to estimate residential exposure. 

In summary, the requirements for noncancer hazard assessment using the Hazard 
Index approach at the MEIW and MEIR are as follows. 
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For offsite worker exposure: 

	 Acute hazard assessment based on the maximum 1-hour air concentrations and
1-hour RELs

	 Eight-hour hazard assessment based on daily average 8-hour exposure
(estimated using adjusted annual average air concentration in EQ 5.4.1.4 A and
B or by post-processing method in App. M) for those substances with 8-hour
RELs

	 Chronic hazard assessment based on annual average exposure and chronic
RELs, and oral chronic RELs for noninhalation routes of multipathway
substances

For residential exposure: 

	 Acute hazard assessment based on the maximum 1-hour air concentration and
1-hour RELs

	 Eight-hour hazard assessment based on daily average 8-hour exposure not
required, but can be performed at the discretion of the air districts for exposure to
non-continuously operating facilities based on the adjusted annual average air
concentration (EQ 5.4.1.4 A and B or method in App. M).  Eight-hour
assessments not recommended for exposure to continuously operating facilities

	 Chronic hazard assessment based on annual average exposure and chronic
RELs, and oral chronic RELs for noninhalation routes of multipathway
substances

5.4.1.5 Exposure Frequency and Age Groupings for Noncancer Hazard Assessment 

For cancer risk, the basic assumption is that risk is associated with cumulative dose of 
carcinogen. Thus, the dose used to estimate cancer risk can be adjusted for exposure 
frequency, as well as time spent within the MEIR or MEIW location. Chronic RELs are 
not necessarily related to cumulative dose. Thus, adjusting the estimated dose used to 
calculate hazard index for exposure frequency or time away from the MEIR or MEIW is 
not appropriate. 

The average daily dose for chronic noncancer assessment is based on exposure 
beginning at birth to 70 years of age, necessitating calculation of a time-weighted 
average for age 0-2, 2-16 and 16-70 years.  Since we are not applying Age Sensitivity 
Factors for assessing non-cancer hazard, the 3rd trimester is not explicitly called out for 
determining dose, as it is for cancer risk assessment. Rather adult exposure is 
considered, which would include pregnant women in any trimester. Both inhalation and 
oral RELs incorporate safety factors to protect sensitive human populations. 

5.4.2 Estimation of Exposure through Dermal Absorption 

Exposure through dermal absorption (dose-dermal) is a function of the soil or dust 
loading of the exposed skin surface, the amount of skin surface area exposed, and the 
concentration and availability of the substance. In the previous edition of OEHHA’s 
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exposure guidelines document (OEHHA, 2000), we recommended using specified 
average and high-end point estimate values for four of the variates (body weight, 
exposed surface area of skin, soil load on skin and frequency of exposure) in the 
stochastic analysis for dermal dose. This equation required multiplying values together, 
which could lead to overly conservative exposure estimates when high-end values were 
used. By combining information from the four variates into one composite distribution, 
over-conservatism may be avoided. 

To this end, OEHHA created a new variate, “annual dermal load”, or ADL, which is a 
composite of the body surface area (BSA) per kg body weight, exposure frequency, and 
soil adherence variates.  Point estimates from the composite “annual dermal load” can 
be used for point estimate assessments while parameters and information on the type 
of distribution (e.g., lognormal) can be used for Tier III stochastic risk assessments. For 
details on the development of the ADL, refer to the Technical Support Document for 
Exposure and Stochastic Analysis (OEHHA, 2012). 

5.4.2.1 Dermal Dose for Cancer Risk Assessment 

The dose through residential dermal exposure to contaminated soil varies by age and is 
calculated for each age group (e.g., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 yrs, 16<30 
and 16-70 yrs).  These age-specific groupings are needed in order to properly use the 
age sensitivity factors for cancer risk assessment (see Chapter 8).  This pathway is also 
assessed for exposure to offsite workers; a separate ADL for offsite workers is 
presented in Table 5.11.  Children at a MEIW daycare, if present, may also be assessed 
for exposure if the District deems it advisable. 

A. 	 Equation 5.4.2.1: Dosedermal = ADL × Cs × ABS × 10-9 / 365 

1.	 Dosedermal = Exposure dose through dermal absorption (mg/kg-d) 
2.	 ADL = Annual dermal load (mg soil/kg BW-yr) 

3.	 Cs = Average soil concentration (g/kg) 
4.	 ABS = Fraction absorbed across skin (unitless) 

10-9 5. =	 Conversion factor for chemical & soil (µg to mg, mg to kg) 
6.	 1/365 = Conversion factor for ADL from yrs to days 

a:	 Recommended default values for EQ 5.4.2.1: 

1.	 ADL = See Table 5.11 (point estimates) & Table 5.12 a-d 
(distributions) 

2.	 Cs = Calculated above in EQ 5.3.2 A 
3.	 ABS = See Table 5.13 

b:	 Assumption for EQ 5.4.2.1: 

1.	 The ADL for the third trimester of the fetus is based on the ADL of the 
mother; when normalized to body weight, we assume that exposure to the 
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mother and the fetus will be the same. The mother’s exposure is based 
on that of adults 16-30 years of age in Table 5.11 and 5.12d. 

2.	 Exposure frequency (EF) for vacation time spent away from exposure 
does not appear as a variate in EQ 5.4.2.1, as it is incorporated in the ADL 
and includes a 2-week vacation per year away from dermal soil exposure 
for both residents and offsite workers. 

Climate will strongly influence people’s choice of clothing.  Due to California’s varied 
climatic regions and existing data on clothing choices at different temperatures, three 
levels of climatic conditions, warm, mixed, and cold, are used to describe California’s 
climate regions: 

1.	 A warm climate is characteristic of Southern California areas such as Los 

Angeles, which can have warm to hot temperatures throughout the year. 


2.	 A “mixed” climate is one that has warm-to-hot temperatures during much of the 
year (daily highs over 80 degrees are common), roughly from April to October, 
and cold temperatures (lows near or below freezing) during the remainder of the 
year.  The mountains and central valley are examples of a mixed climate. 

3.	 A cold climate is representative of San Francisco, Eureka, and other northern 
coastal communities, which have cool temperatures (daily highs of less than 65 
degrees) for the majority of the year and can receive a considerable amount of 
fog and rainfall. 

OEHHA recommends consulting the local air district for assistance on selecting the 
most appropriate climate. 

Table 5.11 Recommended Annual Dermal Load Point Estimates 
(in mg/kg-yr) for Dermal Exposure 

3rd 

Trimestera 
Children 
0<2 yrs 

Children 
2<9 yrs 

Children 
2<16 yrs 

Adultsb Offsite 
Workerc 

Warm climate 
Mean 
95 th percentile 

1.2 x 103 

2.6 x 103 
3.6 x 103 

4.3 x 103 
7.5 x 103 

9.1 x 103 
6.4 x 103 

8.5 x 103 
1.2 x 103 

2.6 x 103 
2.6 x 103 

5.0 x 103 

Mixed climate 
Mean 
95 th percentile 

1.1 x 103 

2.4 x 103 
2.2 x 103 

2.9 x 103 
6.6 x 103 

8.7 x 103 
5.7 x 103 

8.1 x 103 
1.1 x 103 

2.4 x 103 
2.6 x 103 

5.0 x 103 

Cold climate 
Mean 
95 th percentile 

0.7 x 103 

2.1 x 103 
1.2 x 103 

1.9 x 103 
3.1 x 103 

5.2 x 103 
2.8 x 103 

5.1 x 103 
0.7 x 103 

2.1 x 103 
2.6 x 103 

5.0 x 103 

a 
The ADL for the 3rd trimester of the fetus is based on the ADL of the mother; when normalized to body 

weight, we assume that exposure to the mother and the fetus will be the same 
b 

Residential adult ADLs are for both 16<30 and 16-70 year age groups 
c 

Assumes exposure only to face, hands and forearms regardless of climate region 
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Tables 5.12a - d Annual Dermal Load Distributions by Age Group 
and Climate for Stochastic Analysis 

Table 5.12a Annual Dermal Load (mg/kg-yr) Distributions for the 

0<2 Year Age Group
 

Climate Type Warm 
climate 

Mixed 
climate 

Cold 
climate 

Distribution Student’s t Logistic Triangular 

Minimum 0.2 x 103

Likeliest 0.7 x 103

Maximum 2.6 x 103

Scale 0.41 0.28 

Deg. freedom 3 

Midpoint 3.6 x 103

Mean 3.6 x 103 2.2 x 103 1.2 x 103

50th percentile 3.6 x 103 2.2 x 103 0.9 x 103

90 th percentile 4.1 x 103 2.8 x 103 1.9 x 103

95 th percentile 4.3 x 103 2.9 x 103 1.9 x 103

99 th percentile 4.7 x 103 3.1 x 103 2.1 x 103

Table 5.12b Annual Dermal Load (mg/kg-yr) Distributions for the 

2<9 Year Age Group
 

Climate Type Warm 
climate 

Mixed 
climate 

Cold 
climate 

Distribution Min extreme Min extreme Triangular 

Minimum 0.4 x 103

Likeliest 8.0 x 103 7.3 x 103 1.9 x 103

Maximum 6.9 x 103

Scale 0.1 1.3 

Mean 7.5 x 103 6.6 x 103 3.1 x 103

50 th percentile 7.7 x 103 6.5 x 103 2.3 x 103

90 th percentile 8.7 x 103 8.4 x 103 5.1 x 103

95 th percentile 9.1 x 103 8.7 x 103 5.2 x 103

99 th percentile 9.7 x 103 9.4 x 103 5.7 x 103
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Table 5.12c Annual Dermal Load (mg/kg-yr) Distributions for the 
2<16 Year Age Group 

Climate Type Warm 
climate 

Mixed 
climate 

Cold 
climate 

Distribution Min extreme Logistic Triangular 

Minimum 0.3 x 103 

Likeliest 7.2 x 103 1.6 x 103 

Maximum 6.9 x 103 

Scale 1.29 0.91 

Mean 6.4 x 103 5.7 x 103 2.8 x 103 

50 th percentile 6.6 x 103 5.7 x 103 2.2 x 103 

90 th percentile 8.1 x 103 7.7 x 103 4.8 x 103 

95 th percentile 8.5 x 103 8.1 x 103 5.1 x 103 

99 th percentile 9.3 x 103 8.9 x 103 5.6 x 103 

Table 5.12d Annual Dermal Load (mg/kg-yr) Distributions for
 
Residential Adults (Age 16-30 and 16-70 Years) a and
 

Offsite Workers
 

Receptor Residential Adult Offsite Worker 

Climate Type Warm Mixed Cold All Climatesb 

Distribution Beta Beta Gamma Lognormal 

Minimum 0.2 x 103 0.02 x 103 

Maximum 3.3 x 103 0.3 x 103 

Scale 0.07 

Mean 1.2 x 103 1.1 x 103 0.7 x 103 2.6 x 103 

50 th percentile 1.2 x 103 1.0 x 103 0.5 x 103 2.3 x 103 

90 th percentile 2.4 x 103 2.1 x 103 1.6 x 103 4.5 x 103 

95 th percentile 2.6 x 103 2.4 x 103 2.1 x 103 5.0 x 103 

99 th percentile 2.9 x 103 2.6 x 103 2.3 x 103 6.4 x 103 

a 
The ADL distribution for the 3rd trimester is based on the ADL distribution of the mother; we assume the 

same ADL distribution for residential adult (the mother) and the fetus 
b Face, hands and forearms are exposed only, regardless of climate 
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Table 5.13 Dermal Absorption Fraction Factors (ABS) as Percent 
from Soil for Semi-Volatile and Solid Chemicals under the OEHHA 

“Hot Spots” Program 

Chemical ABS 

Inorganic chemicals 

Arsenic 6 

Beryllium 3 

Cadmium 0.2 

Chromium (VI) 2 

Fluorides (soluble compounds) 3 

Lead 3 

Mercury 4 

Nickel 2 

Selenium 3 

Organic chemicals 

Creosotes 13 

Diethylhexylphthalate 9 

Hexachlorobenzene 4 

Hexachlorocyclohexanes 3 

4,4’methylene dianiline 10 

Pentachlorophenol 
a 

Polychlorinated biphenyls 14 

Polychlorinated dibenzo-p-dioxins and dibenzofurans 3 

Polycyclic aromatic hydrocarbons 13 
a 

To be determined in future amendments to the Hot Spots Program 

Skin permeability is related to the solubility or strength of binding of the chemical in the 
delivery matrix (soil or other particles) versus the receptor matrix, the skin’s stratum 
corneum. Fractional dermal absorption point estimate values were derived by OEHHA 
from available literature sources for the semi-volatile and nonvolatile chemicals in the 
“Hot Spots” program. The rationale for the chemical-specific dermal absorption fraction 
values, and the use of default values in cases where sufficient data are lacking, can be 
found in Appendix F of the Technical Support Document for Exposure and Stochastic 
Analysis (OEHHA, 2012). 

5.4.2.2 Chronic Noncancer Dermal Dose 

Dermal exposure, and thus annual dermal load (ADL), varies by age group. Therefore, 
a time-weighted average ADL for age 0-70 years (0-2, 2-16, and 16-70 years) is 
estimated for chronic residential exposure using ADL values in Table 5.12. This 
exposure pathway is also assessed for offsite workers using the offsite worker ADL 
values in Table 5.12d.  Children at a MEIW daycare, if present, may also be assessed 
for exposure if the District deems it advisable. The contribution to the dermal dose is 
determined for each age group in EQ 5.4.2.2: 
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A.	 Equation 5.4.2.2: Dosedermal = ADL × Cs × ABS × 10-9 × ED/AT × (1/350)

1.	 Dosedermal = Exposure dose through dermal absorption (mg/kg/d) 
2.	 ADL = Annual dermal load (mg/kg-yr), age-specific 

3.	 Cs = Average soil concentration (g/kg) 
4.	 ABS = Fraction absorbed across skin (unitless)
 

10-9
 5. =	 Conversion factor for chemical & soil (µg to mg, mg to kg) 
6.	 1/350 = Conversion factor for ADL from yrs to days (Note: this 

conversion is needed to remove EF, expressed as 
350 days/365 days, from the ADLs in Table 5.12a-d) 

7.	 ED = Exposure duration for specified age groups: 2 yrs for 0<2, 
14 yrs for 2<16, 54 yrs for 16-70 for residential exposure, 

8.	 AT = Averaging time for residential exposure – 70 yrs 

a:	 Recommended default values for EQ 5.4.2.2: 

1.	 ADL = See Table 5.11 for point estimates by age group, climate 
region and receptor type (resident or worker) 

2.	 Cs = Calculated above in EQ 5.3.2 A 
3.	 ABS = See Table 5.13 

b: Recommended off-site worker default modifications to EQ 5.4.2.2: 

1.	 Chronic dermal dose to the off-site worker assumes only adult exposure
and is incorporated into the off-site worker ADL in Table 5.12d.

2.	 A time-weighted average estimate of dose is not necessary and the ED
and AT variates are left out of EQ 5.4.2.2 for dermal dose to the worker.

c:	 Recommended nursing mother default modifications to EQ 5.4.2.2: 

1.	 For dermal dose to mother’s milk, use the ADL for age 16-30 years in
Table 5.12d.

2.	 The ED and AT variates in EQ 5.4.2.2 are left out for dermal dose in the
mother’s milk pathway. 

d:	 Assumptions for EQ 5.4.2.2: 

1.	 For cancer risk assessment, Exposure Frequency (EF) for vacation time
away from exposure is incorporated into the ADLs shown in Tables 5.11
and 5.12 using the basic assumption that cancer risk is associated with
cumulative dose of carcinogen. The dose used to estimate cancer risk
can be adjusted for EF, and for time spent within the MEIR or MEIW
location.  Chronic RELs are not necessarily related to cumulative dose.
Thus, adjusting the estimated dose for EF at the MEIR or MEIW is not
appropriate, and the unadjusted daily rate is used in EQ 5.4.2.2.

2.	 For worker exposure, the annual average concentration should not be
adjusted to account for worker and facility emission schedules, as done for
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inhalation cancer risk assessment. The pollutant will be deposited and 
accumulate in the soil in the absence or presence of the worker; therefore, 
the total deposition and soil concentration will be dependent on the annual 
average air concentration. 

For residential chronic exposure, the dermal dose contribution for each age group is 
summed together to obtain the time-weighted average daily dermal dose for chronic 
hazard assessment: 

(ADL age 0<2 × Cs × ABS × 10-9 × 2 / 70 × (1/350)) + 

(ADL age 2<16 × Cs × ABS × 10-9 × 14 / 70 × (1/350)) + 

(ADL age 16-70 × Cs × ABS × 10-9 × 54 / 70 × (1/350)) = Chronic Dosedermal 

5.4.3 Estimation of Exposure through Ingestion 

Exposure through ingestion is a function of the concentration of the substance in the 
ingested soil, water, and food, the gastrointestinal absorption of the substance, and the 
amount ingested. 

5.4.3.1 Exposure through Ingestion of Soil 

There are no distributions for soil ingestion currently recommended. Tier III stochastic 
risk assessments should include a high-end point estimate of soil ingestion, soil loading, 
exposure frequency and soil area. 

5.4.3.1.1 Soil Ingestion Dose for Cancer Risk 

The exposure dose through residential soil ingestion varies by age and is calculated for 

each age group ((e.g., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 yrs, 16<30 and 16-70 yrs). 

These age-specific groupings are needed in order to properly use the age sensitivity 

factors for cancer risk assessment (see Chapter 8). This pathway is also assessed for 

exposure to off-site workers.  Children at a MEIW daycare, if present, may also be 

assessed for exposure if the District deems it advisable. The dose from inadvertent soil 

ingestion can be estimated by the point estimate approach using the following general 

equation: 
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A. 	 Equation 5.4.3.1.1: DOSEsoil = Csoil x GRAF x SIR x 10-9 x EF 

1.	 DOSEsoil = Dose from soil ingestion (mg/kg BW-day) 

10-9 2. =	 Conversion factor (g to mg, mg to kg) 

3.	 Csoil = Concentration of contaminant in soil (g/kg) 
4.	 GRAF = Gastrointestinal relative absorption fraction, chemical-

specific (unitless) 
5.	 SIR = Soil ingestion rate (mg/kg BW-day) 
6.	 EF = Exposure frequency (unitless), (days/365 days) 

a:	 Recommended default values for EQ 5.4.3.1.1: 

1.	 Csoil = Calculated above in EQ 5.3.2 A 
2.	 GRAF = See Table 5.2 
3.	 SIR = See Table 5.14 
4.	 EF = 350 d/year resident, 250 d/year worker 

In this approach, it is assumed that the soil ingested contains a representative 

concentration of the contaminant(s) and the concentration is constant over the exposure 

period. 

The term GRAF, or gastrointestinal relative absorption factor, is defined as the fraction 

of contaminant absorbed by the GI tract relative to the fraction of contaminant absorbed 

from the matrix (feed, water, other) used in the study(ies) that is the basis of either the 

cancer potency factor (CPF) or the Reference Exposure Level (REL).  If no data are 

available to distinguish absorption in the toxicity study from absorption from the 

environmental matrix in question (i.e., soil), then GRAF = 1. The GRAF allows for 

adjustment for absorption from a soil matrix if it is known to be different from absorption 

across the GI tract in the study used to calculate the CPF or REL.  In most instances, 

the GRAF will be 1. 
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Table 5.14 Recommended Soil Ingestion Rate (SIR) Estimates for
 
Adults and Children (mg/kg-day)*
 

Age Groups (years) 
Mean 

(mg/kg-day) 
95th % 

(mg/kg-day) 

3rd Trimestera 0.7 3 

0<2 20 40 

2<9 5 20 

2<16 3 10 

16<30 0.7 3 

16 to 70 0.6 3 

PICA adult NR -
a 

Assumed to be the mother’s soil ingestion rate (adult age 16 <30) 
* Soil includes outdoor settled dust 


NR = No recommendation
 

5.4.3.1.2 Chronic Noncancer Dose for Soil Ingestion 

The soil ingestion rate varies by age.  A time-weighted average approach is used to 
combine soil intake rates of the age groupings (i.e., 0<2 yrs, 2<16 yrs, and 16-70 yrs) to 
determine the residential soil ingestion dose for chronic noncancer hazard assessment. 
This pathway is also assessed for exposure to offsite workers using the adult intake 
values for age 16-70 years in Table 5.14.  Children at a MEIW daycare, if present, may 
also be assessed for exposure if the District deems it advisable. The contribution to the 
soil ingestion dose by each age group is determined in EQ 5.4.3.1.2: 

A.	 Equation 5.4.3.1.2: DOSEsoil = Csoil x GRAF x SIR x 10-9 x ED/AT

1.	 DOSEsoil = Dose from soil ingestion (mg/kg BW-day)

10-9 2. =	 Conversion factor (g to mg, mg to kg) 

3.	 Csoil = Concentration of contaminant in soil (g/kg) 
4.	 GRAF = Gastrointestinal relative absorption fraction, unitless; 

chemical-specific 
5.	 SIR = Soil ingestion rate (mg/kg BW-day) 
6.	 ED = Exposure duration for a specified age group: 2 yrs for 0<2, 

14 yrs for 2<16, 54 yrs for 16-70 
7.	 AT = Averaging time for lifetime exposure – 70 yrs 

a:	 Recommended default values for EQ 5.4.3.1.2: 

1.	 Csoil = Calculated above in EQ 5.3.2 A 
2.	 GRAF = See Table 5.2
3.	 SIR = See Table 5.14; use 16-70 age group SIR for workers 
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b: Recommended off-site worker default modifications to EQ 5.4.3.1.2: 

1.	 A time-weighted average estimate of dose is not necessary and the ED 
and AT variates are left out of EQ 5.4.3.1.2 for oral soil dose to the worker. 

c:	 Recommended nursing mother default modifications to EQ 5.4.3.1.2: 

1.	 For mother’s ingested soil dose to milk, use the SIR for age 16-30 years in 
Table 5.14. 

2.	 The ED and AT variates in EQ 5.4.3.1.2 are left out for soil ingestion dose 
in the mother’s milk pathway. 

d:	 Assumptions for EQ 5.4.3.1.2: 

1.	 For worker exposure, the annual average concentration should not be 
adjusted to account for overlap of worker and facility emission schedules. 
The pollutant will be deposited and accumulate in the soil in the absence 
or presence of the worker; therefore, the total deposition and soil 
concentration will be dependent on the annual average air concentration. 

For residential exposure, the soil ingestion dose contribution for each age group is 
summed together to obtain the time-weighted average daily soil intake dose for chronic 
hazard assessment: 

(SIR for age 0<2 yrs × Csoil × GRAF × 10-9 × 2 / 70) + 

(SIR for age 2<16 yrs × Csoil × GRAF × 10-9 × 14 / 70) + 

(SIR for age 16-70 yrs × Csoil × GRAF × 10-9 × 54 / 70) = Chronic Dosesoil 

5.4.3.2 Exposure through Ingestion of Food 

The exposure through food ingestion can be through ingestion of home-grown plant 
products (categorized as leafy, protected, exposed and root produce), home-raised 
animals (categorized as meat, cow’s milk and eggs), angler-caught fish and mother's 
milk. When a specific food pathway is a dominant pathway (e.g., homegrown produce), 
and multiple pathways such as home raised meat, milk, and eggs categories all need to 
be assessed, the 95th percentile default consumption rate for the driving exposure 
pathway is used, while the mean consumption values for the remaining exposure 
pathways (i.e., food categories) are used. See Section 8.2.6 for a complete discussion 
of the methodology on how to implement the derived methodology. 

5.4.3.2.1 Dose for Cancer Risk from Home-Grown Produce 

Exposure through ingesting home-grown produce (DOSEp) is a function of the type of 
crop (i.e., exposed, leafy, protected, root), gastrointestinal relative absorption factor, 
bioavailability and the fraction of plant ingested that is homegrown.  The calculation is 
done for each type of crop, then summed to get total dose for this pathway.  The 
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exposure dose through ingestion of home-grown produce varies by age and is 
calculated for each age group (e.g., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 yrs, 16<30 
and 16-70 yrs).  These age-specific groupings are needed in order to properly use the 
age sensitivity factors for cancer risk assessment (see Chapter 8). 

A.	 Equation 5.4.3.2.1: DOSEp = Cv × IP × GRAF × L × EF × 10-6 

1.	 DOSEp = Exposure dose through ingestion of home-grown produce 
(mg/kg/d) 

2.	 Cv = Concentration in specific type of crop, i.e., exposed, leafy, 

protected, root (g/kg) 
3. IP =	 Consumption of specific type of crop (g/kg BW*day) 
4. GRAF =	 Gastrointestinal relative absorption factor (unitless) 
5.	 L = Fraction of plant type consumed that is home-grown or locally 

grown (unitless) 
6.	 EF = Exposure frequency (unitless, days/365 days) 

10-6 7. =	 Conversion factors (g/kg to mg/g) 

a: Recommended default values for Equation 5.4.3.2.1: 

1. Cv =	 Calculated above in EQ 5.3.4.1 A 
2. IP =	 See Table 5.15 (point estimates) and 5.16a-e (distributions) 
3. GRAF =	 See Table 5.2 
4. L =	 Site-specific survey is recommended. Otherwise, see Table 

5.17 for Tier I default values 
5. EF =	 0.96 (350 d/365 d in a yr) 

Once the dose for each type of crop that applies is calculated (See Section 5.3.4.1 for 
definition of crops types), the doses are summed to get the total dose for the home
grown produce pathway: 

Total DOSEp = DOSEp (leafy) + DOSEp (root) + DOSEp (exposed) + DOSEp (protected) 

The total home-grown produce dose will need to be calculated for each age group that 
applies. 

5.4.3.2.2 Dose for cancer risk from home-raised meat, eggs, and cow’s milk 

Exposure through ingesting home-raised or farm animal products (DOSEfa) is a function 
of the type of food (meat, eggs and cow’s milk), gastrointestinal relative absorption 
factor, bioavailability and the fraction of food ingested that is home-raised.  The only 
meat sources considered here are beef, pork and poultry.  Unlike the home-grown 
produce pathway, the dose is calculated and presented separately for each type of 
home-raised food. The age-specific groupings to determine dose (3rd trimester, 0<2 
yrs, 2<9 yrs, 2<16 yrs, 16<30 yrs or 16-70 yrs) is needed in order to properly use the 
age sensitivity factors for cancer risk assessment (see Chapter 8). 
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A.	 Equation 5.4.3.2.2: DOSEfa = Cfa × Ifa × GRAF × L × EF× 10-6

1.	 DOSEfa = Exposure dose through ingestion of home-raised animal
product (mg/kg/d) 

2.	 Cfa = Concentration in animal product, e.g., beef, pork, poultry, dairy, 

eggs (g/kg) 
3. Ifa =	 Consumption of animal product (g/kg BW-day) 
4. GRAF =	 Gastrointestinal relative absorption factor (unitless)
5.	 L = Fraction of animal product consumed that is home-raised or 

locally produced (unitless) 
6.	 EF = Exposure frequency (unitless, days/365 days) 

10-6 7. =	 Conversion factors (g/kg to mg/g) 

a: Recommended default values for EQ 5.4.3.2.2: 

1. Cfa =	 Calculated above in EQ 5.3.4.2 A 
2.	 Ifa = See Table 5.15 (point estimates) and Table 5.16a-e 

(distributions) 
3. GRAF =	 See Table 5.2
4. L =	 Site-specific survey is recommended. Otherwise, see Table 

5.17 for Tier I default values 
5. EF =	 0.96 (350 days / 365 days in a year) 

5.4.3.2.3 Chronic Noncancer Dose for Ingestion of Food 

For oral noncancer hazard assessment, a time-weighted average approach is used to 
combine food ingestion rates for the age groups (i.e., 0<2, 2<16 and 16-70 yrs) to 
estimate the chronic dose for residential exposure. The equation used to estimate dose 
through home-grown produce and home-raised meat/eggs/cow’s milk is similar and is 
shown below in one equation.  Similar to the cancer risk dose calculation, home-grown 
produce is presented as a total dose for all types of crops (See Section 5.4.3.2.1) and 
home-raised animal product dose is presented separately for each type of animal 
product that applies (See Section 5.4.3.2.2). 

The contribution to the food intake dose is determined for each age group in 
EQ 5.4.3.2.3: 
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A. Equation 5.4.3.2.3: DOSEfood = Cfood × Ifood × GRAF × L × 10-6 × ED/AT 

1.	 DOSEfood = Exposure dose through ingestion of home-grown produce or 
home-raised animal product (mg/kg/d) 

2.	 Cfood = Concentration (g/kg) in produce (e.g., exposed, leafy, 
protected, root) or animal product (e.g., beef, pork, poultry, 
dairy, eggs) 

3. Ifood =	 Consumption of produce or animal product (g/kg BW-day) 
4. GRAF =	 Gastrointestinal relative absorption factor (unitless) 
5. L =	 Fraction of produce or animal product consumed that is 

home-grown (unitless)
 
10-6
 6. =	 Conversion factors (g/kg to mg/g) 

7.	 ED = Exposure duration for a specified age group (2 yrs for 0<2, 
14 yrs for 2<16, 54 yrs for 16-70 

8. AT =	 Averaging time for lifetime exposure: 70 yrs 

a: Recommended default values for EQ 5.4.3.2.3: 

1.	 Cfood = Calculated above in EQ 5.3.4.1 A (for home-grown produce) 
or EQ 5.3.4.2 A (for home-raised animal products) 

2. Ifood =	 Age-specific, see Table 5.15 for point estimates 
3. GRAF =	 See Table 5.2 
4. L =	 Site-specific survey is recommended.  Otherwise, see Table 

5.17 for Tier I default values  

b: Recommended nursing mother default modifications to EQ 5.4.3.2.3: 

1.	 For the mother’s dose to milk through ingested food, use the food intake 
rates for age 16-30 years in Table 5.15 and 5.16d. 

2.	 The ED and AT variates in EQ 5.4.3.2.3 are left out for ingested food dose 
in the mother’s milk pathway. 

Following calculation of the intake dose contributions for each age group, the intake 
rates for home-grown produce and the intake rates for home-raised animal products are 
summed separately to obtain the residential time-weighted average intake dose for 
chronic residential exposure to home-grown produce and to home-raised animal 
products: 

(Ifood for age 0<2 yrs × Cfood × GRAF × L × 10-6 × 2 / 70) + 

(Ifood for age 2<16 yrs × Cfood × GRAF × L × 10-6 × 14 / 70) + 

(Ifood for age 16-70 yrs × Cfood × GRAF × L × 10-6 × 54 / 70)  = Chronic Dosefood 
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Table 5.15 Recommended Average and High End Point Estimate
 
Values for Home Produced Food Consumption (g/kg-day)
 

Food 
Category 

Third Trimester Ages 0<2 Ages 2<9 

Produce Avg. High End Avg. High End Avg. High End 

Exposed 1.9 5.9 11.7 30.2 7.4 21.7 

Leafy 0.9 3.2 3.8 10.8 2.5 7.9 

Protected 1.7 5.8 5.9 17.5 4.7 13.3 

Root 1.7 4.6 5.7 15.3 3.9 10.8 

Meat 

Beef 2.0 4.8 3.9 11.3 3.5 8.6 

Poultry 0.9 2.9 2.9 10.5 2.2 7.8 

Pork 1.8 4.7 4.5 11.4 3.7 9.0 

Milk 5.4 15.9 50.9 116 23.3 61.4 

Eggs 1.6 4.2 6.1 15.0 3.9 9.4 

Ages 2>16 Ages 16<30 Ages 16-70 

Produce Avg. High End Avg. High End Avg. High End 

Exposed 1.9 5.9 1.9 5.9 1.8 5.6 

Leafy 0.9 3.2 0.9 3.2 1.1 3.4 

Protected 1.7 5.8 1.7 5.8 1.6 5.2 

Root 1.7 4.6 1.7 4.6 1.5 4.2 

Meat 

Beef 2.0 4.8 2.0 4.8 1.7 4.4 

Poultry 0.9 2.9 0.9 2.9 0.9 2.8 

Pork 1.8 4.7 1.8 4.7 1.5 3.8 

Milk 5.4 15.9 5.4 15.9 4.3 13.2 

Eggs 1.6 4.2 1.6 4.2 1.3 3.4 

a Food consumption values for 3rd trimester calculated by assuming that the fetus receives the 
same amount of contaminated food on a per kg BW basis as the mother (adult age 16 to less 
than 30). 
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Table 5.16a - e Parametric Models of Per Capita Food Consumption 
by Age Group for Stochastic Analysis 

Table 5.16a Per Capita Food Consumption (g/kg-day) for Ages 0<2
 

Food 
Category 

Distrib. 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 
Like
liest 

Produce 

Exposed Gamma 60 0.01 6.56 0.830 

Leafy Gamma 167 0.01 3.30 1.161 

Protected LogN 67 6.03 7.31 

Root Gamma 83 0.06 4.44 1.28 

Meat 

Beef LogN 16 1.97 1.73 

Poultry LogN 58 4.5 4.08 

Pork LogN 230 3.00 4.46 

Dairy Max 
Ext. 

169 27.82 33.79 

Eggs LogN 172 6.11 4.21 

Table 5.16b Per Capita Food Consumption (g/kg-day) for Ages 2<9
 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape Rate 

Produce 

Exposed Exponential 206 0.14 

Leafy LogN 127 2.64 3.89 

Protected Weibull 68 0.02 4.76 1.063 

Root LogN 60 3.95 3.85 

Meat 

Beef LogN 35 3.55 2.79 

Poultry LogN 17 3.71 2.67 

Pork LogN 66 2.25 2.84 

Milk LogN 12 23.4 20.78 

Eggs LogN 38 3.93 3.00 
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Table 5.16c Per Capita Food Consumption (g/kg-day) for Ages 2<16
 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 

Produce 

Exposed Gamma 60 0.01 6.54 0.8325 

Leafy LogN 68 1.83 2.91 

Protected Gamma 47 0.00 3.69 0.9729 

Root LogN 51 3.10 3.44 

Meat 

Beef LogN 10 2.96 2.49 

Poultry LogN 27 2.98 2.52 

Pork LogN 48 1.84 2.79 

Milk LogN 35 16.8 19.2 

Eggs LogN 71 3.16 2.95 

Table 5.16d Per Capita Food Consumption (g/kg-day) for Ages 16-30a 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 

Produce 

Exposed Gamma 70 0.01 2.05 0.9220 

Leafy Weibull 191 0.00 0.88 0.8732 

Protected LogN 93 1.81 3.31 

Root LogN 43 1.69 1.69 

Meat 

Beef LogN 26 1.98 1.54 

Poultry LogN 26 1.80 1.42 

Pork LogN 242 1.01 1.74 

Milk Gamma 22 0.02 5.66 0.9421 

Eggs LogN 29 1.55 1.36 
a These distributions are also recommended for the third trimester. Food consumption values for 

3rd trimester are calculated by assuming that the fetus receives the same amount of 
contaminated food on a per kg BW basis as the mother (adult age 16<30). 
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Table 5.16e Per Capita Food Consumption (g/kg-day) for Ages 16-70
 

Food 
Category 

Distribution 
Type 

Anderson-
Darling 
Statistic 

Mean 
Std. 
Dev 

Location Scale Shape 

Produce 

Exposed Gamma 148 0.01 2.07 0.8628 

Leafy Gamma 83 0.00 1.15 0.9713 

Protected Gamma 78 0.01 1.90 0.8325 

Root Gamma 14 0.00 1.28 1.166 

Meat 

Beef LogN 20 1.75 1.40 

Poultry LogN 18 1.53 1.18 

Pork LogN 190 0.97 1.59 

Milk Gamma 20 0.00 4.50 0.9627 

Eggs LogN 30 1.3 1.01 

Table 5.17 Default Values for L in EQs 5.4.3.2.1., 5.4.3.2.2 and 
5.4.3.2.3: Fraction of Food Intake that is Home-Produced 

Food Type Households that Gardena Households that Farma

Avg. Total Veg & Fruits 0.137 0.235 

Households that 
Garden/Huntb

Households that Farmb

Beef 0.485 0.478 

Pork 0.242 0.239 

Poultry 0.156 0.151 

Eggs 0.146 0.214 

Total Dairy (Cow’s milk) 0.207 0.254 
a 

As a default for home-produced leafy, exposed, protected and root produce, OEHHA recommends 
0.137 as the fraction of produce that is home-grown.  The households that grow their own vegetables and 
fruits are the population of concern.  In rural situations where the receptor is engaged in farming, OEHHA 
recommends 0.235 as the default value for fraction of leafy, exposed, protected and root produce that is 
home-grown. 
b 

OEHHA recommends the fraction home-raised under “Households that raise animals/hunt” (for beef, 

pork, poultry (chicken), eggs and dairy (cow’s milk), with the exception of rural household receptors 
engaged in farming.  OEHHA recommends that the fractions listed under “Households that farm” be used 
for the rural household receptors. 

5.4.3.3 Exposure through Ingestion of Water 

Intake of drinking water varies by age on a ml per kg body weight per day basis 
resulting in differences in exposure dose by age.  The age-specific groupings to 
determine dose are needed in order to properly use the age sensitivity factors for 
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cancer risk assessment (see Chapter 8) and to calculate a time-weighted average dose 
for chronic noncancer assessment. 

5.4.3.3.1 Dose for Cancer Risk through Ingestion of Water 

DOSEwater is calculated for each age group (i.e., 3rd trimester, 0<2 yrs, 2<9 yrs, 2<16 
yrs, 16<30 yrs and 16-70 yrs), then incorporated into EQ 8.2.5 in Chapter 8 to 
determine cancer risk through exposure in drinking water.  

A. Equation 5.4.3.3.1: DOSEwater = Cw × WIR × ABSwa × Fdw × EF × 10-6

1.	 DOSEwater = Exposure dose through ingestion of water (mg/kg BW/d)

2.	 Cw = Water concentration (g/L) 
3.	 WIR = Water ingestion rate (ml/kg BW-day) 
4.	 ABSwa = Gastrointestinal relative absorption factor (unitless)
5.	 Fdw = Fraction of drinking water from contaminated source 
6.	 EF = Exposure frequency (unitless, days/365 days) 

10-6 7. =	 Conversion factors (mg/g)(L/ml) 

a:	 Recommended default values for EQ 5.4.3.3.1: 

1.	 Cw = Calculated above 5.3.3 A 
2.	 WIR = See 5.18 (point estimates) and Table 5.19 (distributions) 
3.	 ABSwa = Default set to 1
4.	 Fdw = Default set to 1, although a site-specific survey is 

recommended for this variate 
5.	 EF = 0.96 (350 days/365 days in a year) 

5.4.3.3.2 Chronic Noncancer Dose through Ingestion of Water 

Because water intake varies by age group, a time-weighted average intake approach is 
used to determine the daily water ingestion dose for chronic residential exposure. The 
contribution to the water ingestion dose is determined for each age group (i.e., 0<2, 
2<16 and 16-70 yrs) in EQ 5.4.3.3.2. 

5-53
 



       

 

 

      

                

     

     
     
      
     

 

      
     

  
       

  

      
      
     
    

  

    

   
  

    
   

    
 

        

          

        

 

Air Toxics Hot Spots Program Guidance Manual	 February 2015 

A.	 Equation 5.4.3.3.2: 

DOSEwater =	 Cw × WIR × ABSwa × Fdw × 10-6 × ED/AT

1.	 DOSEwater = Exposure dose through ingestion of water (mg/kg BW/d)

2. Cw =	 Water concentration (g/L) 
3. WIR =	 Water ingestion rate (ml/kg BW-day) 
4. ABSwa =	 Gastrointestinal absorption factor
5. Fdw =	 Fraction of drinking water from contaminated source (site-

specific)
 
10-6
 6. =	 Conversion factors (mg/g)(L/ml) 

7.	 ED = Exposure duration for a specified age group: 2 yrs for 0<2, 14 
yrs for 2<16, 54 yrs for 16-70 

8. AT =	 Averaging time for residential exposure: 70 yrs 

a:	 Recommended default values for EQ 5.4.3.3.2: 

1. Cw =	 Calculated above in 5.3.3 A 
2. WIR =	 See 5.18 (point estimates) 
3. ABSwa =	 Default set to 1
4.	 Fdw = Default set to 1, although a site-specific survey is 

recommended for this variate 

b: Recommended nursing mother default modifications to EQ 5.4.3.3.2: 

1.	 For the dose to mother’s milk through water ingestion, use the WIR for
age 16-30 years in Table 5.18.

2.	 The ED and AT variates in EQ 5.4.3.3.2 are left out for ingested water
dose in the mother’s milk pathway. 

The water intake dose contribution for each age group is summed together to obtain the 
time-weighted average daily residential water ingestion dose: 

(WIR for age 0<2 yrs × Cw × ABSwa × Fdw × 10-6 × 2 / 70) +

(WIR for age 2<16 yrs × Cw × ABSwa × Fdw × 10-6 × 14 / 70) +

(WIR for age 16-70 yrs × Cw × ABSwa × Fdw × 10-6 × 54 / 70) = Chronic Dosewater
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Table 5.18 Recommended Point Estimate
 
Tap Water Intake Rates (ml/kg-day)
 

Point Estimates 

Using Mean 
Values 

For the Age 
Period 

9-year 
scenario 

30-year 
scenario 

70-year 
scenario 

3rd trimester 18 18 18 

0<2 years 113 113 113 

2<9 years 26 - -

2<16 years - 24 24 

16-30 years - 18 -

16-70 years - - 18 

Using 95th -
percentile values 

For the Age 
Period 

9-year 
scenario 

30-year 
scenario 

70-year 
scenario 

3rd trimester 47 47 47 

0<2 years 196 196 196 

2<9 years 66 - -

2<16 years - 61 61 

16-30 years - 47 -

16-70 years - - 45 

Table 5.19 Recommended Distributions of Tap Water Intake Rates 
(ml/kg-day) for Stochastic Risk Assessment 

9-year scenario 30-year scenario 70-year scenario 

0<2 years Max Extreme 
Likeliest = 93 

Scale = 35 

Max Extreme 
Likeliest = 93 

Scale = 35 

Max Extreme 
Likeliest = 93 

Scale = 35 

2<9 years Weibull 
Location = 0.02 

Scale = 29 
Shape = 1.3 

2<16 years Gamma 
Location = 0.19 

Scale = 15.0 
Shape = 1.6 

Gamma 
Location = 0.19 

Scale = 15.0 
Shape = 1.6 

16-30 years Gamma 
location=0.49 

scale=13.6 
shape=1.26 

16-70 years Beta 
min=0.17 
max=178 
alpha=1.5 
beta= 12.9 
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5.4.3.4 Exposure through Ingestion of Angler-caught Fish 

Exposure through ingestion of angler-caught fish (DOSEfish) is a function of the fraction 
of fish ingested that is caught in the exposed water body, which differs for each age 
grouping, and the gastrointestinal absorption factor.  Ingestion of angler-caught fish on a 
mg/kg body weight per day basis varies by age resulting in differences in exposure dose 
by age.  The age-specific groupings to determine dose is needed primarily to properly 
use the age sensitivity factors for cancer risk assessment (see Chapter 8) and to 
calculate a time-weighted average dose for chronic noncancer assessment. 

5.4.3.4.1 Cancer Risk Dose via Ingestion of Angler-Caught Fish 

DOSEfish is calculated for each age group separately (i.e., 3rd trimester, 0<2 yrs, 2<9 
yrs, 2<16 yrs, 16<30 yrs and 16-70 yrs), then incorporated into EQ 8.2.5 in Chapter 8 to 
determine cancer risk through exposure to angler-caught fish. 

A.	 Equation 5.4.3.4.1: DOSEfish = Ct × Ifish × Gf × L × EF × 10-6

1.	 DOSEfish = Dose via ingestion of angler-caught fish (mg/kg BW-day)

2.	 Ct = Concentration in fish muscle tissue (g/kg) 
3.	 Ifish = Angler-caught fish ingestion rate (g/kg BW per day) 
4.	 Gf = Gastrointestinal absorption factor (unitless) 
5.	 L = Fraction of fish caught at exposed site (unitless) 
6.	 EF = Exposure frequency (days/365 days)
 

10-6
 7. =	 Conversion factor (mg/g, kg/g) 

a:	 Recommended default values for Equation 5.4.3.4.1: 

1.	 Ct = Calculated above in Equation 5.3.4.7 
2.	 Ifish = See Table 5.20 (point estimates) and Table 5.21 

(distributions) 
3.	 Gf = Default set to 1 
4.	 L = Default set to 1 for fraction of fish caught locally, although a 

site-specific survey is recommended for this variate 
5.	 EF = 0.96 (350 days/365 days in a yr) 

5.4.3.4.2 Chronic Noncancer Dose via Ingestion of Angler-Caught Fish 

Angler-caught fish consumption varies by age group. A time-weighted average intake 
for residential consumption over 70 years is used to determine dose for average and 
high-end exposure. The contribution to the angler-caught fish consumption dose is 
determined for each age group in EQ 5.4.3.4.2: 
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A.	 Equation 5.4.3.4.2: DOSEfish = Ct × Ifish × Gf × L × 10-6 × ED/AT 

1.	 DOSEfish = Dose via ingestion of angler-caught fish (mg/kg BW-day) 

2.	 Ct = Concentration in fish muscle tissue (g/kg) 
3.	 Ifish = Angler-caught fish ingestion rate (g/kg BW per day) 
4.	 Gf = Gastrointestinal absorption factor (unitless) 
5.	 L = Fraction of fish caught at exposed site (unitless) 

10-6 6. =	 Conversion factor (mg/g, kg/g) 
7.	 ED = Exposure duration for a specified age group: 2 yrs for 0<2, 

14 yrs for 2<16 and 54 yrs for 16-70 
8.	 AT = Averaging time for chronic exposure – 70 yrs 

a:	 Recommended default values for Equation 5.4.3.4.2: 

1.	 Ct = Calculated above in Equation 5.3.4.7 
2.	 Ifish = See Table 5.20 (point estimates) 
3.	 Gf = Default set to 1 
4.	 L = Default set to 1 for fraction of fish caught locally, although a 

site-specific survey is recommended for this variate 

b: Recommended nursing mother default modifications to EQ 5.4.3.4.2: 

1.	 For the dose to mother’s milk through fish consumption, use the Ifish for 
age 16-30 years in Table 5.20. 

2.	 The ED and AT variates in EQ 5.4.3.4.2 are left out for the dose via fish 
consumption in the mother’s milk pathway. 

Following calculation of the angler-caught fish consumption dose contribution for each 
age group, 0<2 yr, 2<16 yr and 16-70 yr fish consumption doses are summed together 
to obtain the residential chronic dose: 

(Ifish for age 0<2 yrs × Ct × Gf × L × 10-6 × 2 / 70) + 

(Ifish for age 2<16 yrs × Ct × Gf × L × 10-6 × 14 / 70) + 

(Ifish for age 16-70 yrs × Ct × Gf × L × 10-6 × 54 / 70)  = Chronic Dosefish 
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Table 5.20 Point Estimate Values for Angler-Caught Fish
 
Consumption (g/kg-day) by Age Group
 

Third 
Trimester 

0 <2 
Years 

2<9 
Years 

2<16 
Years 

16<30 
Years 

16-70 
Years 

Mean 0.38 0.18 0.36 0.36 0.38 0.36 

95th

Percentile 
1.22 0.58 1.16 1.16 1.22 1.16 

Table 5.21 Empirical Distribution for Angler-Caught Fish
 
Consumption (g/kg-day)
 

Mean 
Percentile 

10th 20th 30th 40th 50th 60th 70th 80th 90th 95th

Third trimester, 2<9, 2<16, 16<30 and 16-70-year age groups 

0.36 0.06 0.09 0.12 0.16 0.21 0.27 0.36 0.50 0.79 1.16 

0<2-year age group 

0.18 0.03 0.05 0.06 0.08 0.11 0.14 0.18 0.25 0.40 0.58 

5.4.3.5 Mother's Milk 

Exposure through mother's milk ingestion (Dose-Im) is a function of the average 
concentration of the substance in mother's milk and the amount of mother's milk 
ingested. The minimum pathways that the nursing mother is exposed to include 
inhalation, soil ingestion, and dermal, since the chemicals evaluated by the mother’s 
milk pathway are multipathway chemicals. Other pathways may be appropriate 
depending on site conditions (e.g., the presence of vegetable gardens or home grown 
chickens). The compounds currently considered for the mother’s milk pathway are: 

1. Dioxins and Furans (PCDDS and PCDFs)
2. Polychlorinated biphenyls (PCBs)
3. Polycyclic Aromatic Hydrocarbons (PAHs), including creosotes
4. Lead

These compound classes represent the chemicals of greatest concern for the mother’s 
milk pathway under the Hot Spots program, and for which data are available to estimate 
transfer coefficients.  It is expected that additional transfer coefficients will be developed 
for other multipathway chemicals in the Hot Spots Program as data becomes available 
and is reviewed.  The nursing mother in the mother’s milk pathway is not herself subject 
to the mother’s milk pathway.  The summed average daily dose (mg/kg BW-day) from 
all pathways is calculated for the nursing mother using the equations that follow. 
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5.4.3.5.1 Cancer Risk Dose to Infant via Mother’s Milk 

A.	 Equation 5.4.3.5.1: Dose-Im = Cm × BMIbw × EF × 10-3 

1.	 Dose-Im = Dose to infant through ingestion of mother’s milk 
(mg/kg BW per day) 

2. Cm =	 Concentration of contaminant in mother's milk (mg/kg milk) 
3. BMIbw =	 Daily breast-milk ingestion rate (g/kg BW-day) 
4.	 EF = Frequency of exposure (days / 365 days) 

10-3 5. =	 Conversion factor (kg to g) 

a: Recommended default values for EQ 5.4.3.5.1: 

1. Cm =	 See EQ 5.3.4.8 
2.	 BMIbw = See Table 5.22 for point estimates. For distribution 

(parametric model) for Tier 3 stochastic risk assessments 
see Table 5.23. 

3. EF =	 1 (all 365 days of the first year of birth) 

b:	 Assumptions for EQ 5.4.3.5.1: 

1.	 For the MEIR, mother is exposed from birth up to 25 years of age when 
the infant is born. The exposed infant is then fully breastfed only during 
the first year of life. 

2.	 For cancer risk assessment, exposure of breast-feeding infants to 
contaminants in breast milk applies only to the first year of the 0<2 yr age 
group for calculation of risk to this group, which then can be summed with 
the risk calculated for the other age groups (See Chapter 8). 

5.4.3.5.2 Chronic Noncancer Dose to Infant via Mother’s Milk 

For oral noncancer hazard assessment, exposure of the infant through mother’s milk 
ingestion occurs during the first year of life. After one year of age, the mother’s milk 
pathway is not a factor for noncancer assessment. 
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A.	 Equation 5.4.3.5.2: Dose-Im = Cm × BMIbw × 10-3

1.	 Dose-Im = Dose to infant through ingestion of mother’s milk 
(mg/kg BW/d) 

2. Cm =	 Concentration of contaminant in mother's milk (mg/kg milk) 
3.	 BMIbw = Daily breast-milk ingestion rate (g/kg BW-day) 

10-3 4. =	 Conversion factor (kg to g) 

a: Recommended default values for EQ 5.4.3.5.2: 

1. Cm =	 See EQ 5.3.4.8 
2. BMIbw =	 See Table 5.22 for point estimates 

Table 5.22 Default Point Estimates for Breast Milk Intake (BMIbw) 
for Breastfed Infants 

Infant Group Intake (g/kg-day) 

Fully breastfed over the first year (i.e., fed in accordance 
with AAP recommendations) 

Mean 
95th percentile 

101 
139 

Table 5.23 Recommended Distribution of Breast Milk Intake
 
Rates Among Breastfed Infants for Stochastic Assessment*
 

(Averaged Over an Individual’s First Year of Life)
 

Mean 
(SD) 

Percentile 

5 10 25 50 75 90 95 99 

Intake 
(g/kg-day) 

101 (23) 62 71 85 101 116 130 139 154 

* For stochastic analysis, the mother’s milk data are normally distributed.
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6 - Dose-Response Assessment for 
Noncarcinogenic Endpoints 

6.1 Derivation of Toxicity Criteria for Noncancer Health Effects 

Dose-response assessment describes the quantitative relationship between the amount 
of exposure to a substance (the dose) and the incidence or occurrence of an adverse 
health impact (the response).  Dose-response information for noncancer health effects 
is used to determine Reference Exposure Levels (RELs).  Inhalation RELs are air 
concentrations or doses at or below which adverse noncancer health effects are not 
expected even in sensitive members of the general population under specified exposure 
scenarios. The acute RELs are for infrequent 1 hour exposures that occur no more 
than once every two weeks in a given year, although this time frame of exposure does 
not necessarily apply to chemicals that can bioaccumulate (e.g., dioxins and furans, 
PCBs, and various metals). The chronic RELs are for 24 hour per day exposures for at 
least a significant fraction of a lifetime, defined as about 8 years (≥12 percent of a 70 
year lifespan).  The 8-hour RELs are for repeated 8-hour exposures for a significant 
fraction of a lifetime such as the exposures that offsite workers might typically receive. 
Eight-hour RELs are only available for 10 chemicals at present, but OEHHA will develop 
8-hour RELs as we re-evaluate our existing RELs to ensure they are protective of 
children’s health, and as we develop RELs for new chemicals. There are oral chronic 
RELs for some chemicals in the Hot Spots program that are semivolatile or nonvolatile 
and thus subject to deposition and oral ingestion or dermal exposure. The methodology 
for developing RELs is similar to that used by U.S. EPA in developing the inhalation 
Reference Concentrations (RfCs) and oral Reference Doses (RfDs). 

Review and revision of RELs to take into account new information and sensitive 
subpopulations including infants and children is an ongoing process. All draft RELs for 
individual chemicals revised under the current noncancer methodology will undergo 
public comment and peer review, as mandated by the Hot Spots Act. . 

The first step in determining an acute, 8-hour, or chronic REL is to determine a point of 
departure.  The point of departure is preferably determined by the benchmark 
concentration procedure applied to human or animal studies, but if this method of 
calculation cannot be used with a particular data set, a no observed adverse effect level 
(NOAEL) or lowest observed adverse effect level (LOAEL) may be used as the point of 
departure.  The benchmark concentration method (also referred to as the benchmark 
dose method for oral exposures) is a preferred method to estimate a point of departure 
because it takes all of the available dose-response data into account to statistically 
estimate, typically, a 5 percent response rate. 

Dosimetric or toxicokinetic adjustments are often made to the point of departure to 
adjust for differences in dosimetry or kinetics across species or among humans. Time 
adjustments are generally applied to adjust experimental exposure to the exposure of 
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interest for the REL (e.g., 1 hour for acute, continuous for chronic). A modified Haber’s 
equation is used where needed to adjust studies with different exposure times to the 
one-hour period needed for acute RELs. A simple Haber’s law (C x T) adjustment for 
exposure period duration is used for most 8-hour and chronic RELs. 

The time and dosimetry adjusted point of departure is divided by uncertainty factors that 
reflect the limitations in the current toxicology of the chemical.  For example, an 
interspecies uncertainty factor is applied to account for the differences between humans 
and animals when an animal study is used. An intraspecies uncertainty factor is usually 
included to account for differences in susceptibility among the human population.  In 
addition, where benchmark dose modeling is not suitable and a NOAEL is not available, 
a LOAEL to NOAEL uncertainty factor may be applied when the LOAEL serves as the 
point of departure.  If a chronic study is not available to serve as a basis for a chronic 
REL, then a subchronic uncertainty factor (for chronic and 8-hour RELs only) may also 
be applied.  Finally, if there are data deficiencies, for example, lack of a developmental 
toxicity study for a chemical, then a database deficiency factor may be applied. The 
individual uncertainty factors, which range from 2 to 10 depending on the limitations in 
the data, are multiplied together for a total uncertainty factor. The point of departure is 
then divided by the total UF to obtain the REL. 

The most sensitive toxicological end point is selected as the basis for the REL when 
there are multiple adverse health effects. The selection of the most sensitive endpoint 
as the basis for a REL helps ensure that the REL is protective for all health effects. The 
use of uncertainty factors helps ensure that the REL is protective for nearly all 
individuals, including sensitive subpopulations, within the limitations of current scientific 
knowledge.  For detailed information on the methodology and derivations for RELs, 
including guidance on selection of uncertainty factors, see the Air Toxics Hot Spots Risk 
Assessment Guidelines Technical Support Document for the Derivation of Noncancer 
Reference Exposure Levels (OEHHA, 2008). 

It should be emphasized that exceeding the acute or chronic REL does not necessarily 
indicate that an adverse health impact will occur.  The REL is not the threshold where 
population health effects would first be seen. However, levels of exposure above the 
REL have an increasing but undefined probability of resulting in an adverse health 
impact, particularly in sensitive individuals (e.g., depending on the toxicant, the very 
young, the elderly, pregnant women, and those with acute or chronic illnesses).  The 
significance of exceeding the REL is dependent on the seriousness of the health 
endpoint, the strength and interpretation of the health studies, the magnitude of 
combined safety factors, and other considerations.  In addition, there is a possibility that 
a REL may not be protective of certain small, unusually sensitive human 
subpopulations. Such subpopulations can be difficult to identify and study because of 
their small numbers, lack of knowledge about toxic mechanisms, and other factors.  It 
may be useful to consult OEHHA staff when a REL is exceeded (hazard quotient or 
hazard index is greater than 1.0).  Chapter 8 discusses the methods used for 
determining potential noncancer health impacts and Appendix I presents example 
calculations used to determine a hazard quotient (HQ) and hazard indices (HI). 
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Tables 6.1 through 6.3 list the currently adopted acute, 8-hour, and chronic inhalation 
RELs.  Some substances that pose a long-term inhalation hazard may also present a 
chronic hazard via non-inhalation (oral, dermal) routes of exposure.  The oral RELs for 
these substances are presented in Table 6.3. Appendix L provides a consolidated 
listing of all the acute, 8-hour, and chronic RELs with the respective target organs that 
are approved for use by OEHHA and ARB for the Hot Spots Program. Periodically, new 
or updated RELs are adopted by OEHHA and these guidelines will be updated to reflect 
those changes.  See OEHHA’s web site at www.oehha.ca.gov (look under “Air”, then 
select “Hot Spots Guidelines”) to determine if any new or updated RELs have been 
adopted since the last guideline update. 

6.2 Acute Reference Exposure Levels 

OEHHA developed acute RELs for assessing potential noncancer health impacts for 
short-term, one-hour peak exposures to facility emissions (OEHHA, 2008; 
http://www.oehha.ca.gov/air/allrels.html). By definition, an acute REL is an exposure 
that is not likely to cause adverse health effects in a human population, including 
sensitive subgroups, exposed to that concentration (in units of micrograms per cubic 

meter or g/m3) for the specified exposure duration on an intermittent basis. 

The target organ systems and the acute RELs for each substance are presented in 
Table 6.1.  Many acute RELs are based on mild adverse effects, such as mild irritation 
of the eyes, nose, or throat, or may result in other mild adverse physiological changes. 
For most individuals, it is expected that the mild irritation and other adverse 
physiological changes will not persist after exposure ceases.  For RELs that have been 
recently developed or revised, the notation “sensory irritation” has been added in 
parenthesis in Table 6.1 for those chemicals that have an acute REL based on sensory 
irritation of the respiratory system (i.e., nose , throat) and/or eyes. 

Other acute RELs are based on reproductive/developmental endpoints, such as 
teratogenicity or fetotoxicity, which are considered severe adverse effects. The 
inhalation pathway is the only pathway to assess for acute exposure.  Other non-
inhalation pathways of exposure are evaluated for worker and residential scenarios 
where the exposures are chronic or repeated daily in nature. The oral RELs are used to 
evaluate the non-inhalation pathways of exposure.  Noninhalation (oral) RELs are 
discussed in Section 6.5.  Chapter 8 discusses the methods used for determining 
noncancer acute health impacts.  Appendix I presents an example calculation used to 
determine an HQ and HI. 
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Table 6.1 Acute Inhalation Reference Exposure Levels (RELs) and
 
Acute Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Acute 
Inhalation 

REL 

(g/m
3
)

Acute Hazard Index 
Target Organ Systems(s) 

Acetaldehyde 75-07-0 4.7 x 10
+2 

Eyes; Respiratory System (sensory irritation) 

Acrolein 107-02-8 2.5 x 10
+0 

Eyes; Respiratory System (sensory irritation) 

Acrylic Acid 79-10-7 6.0 x 10
+3 

Eyes; Respiratory System 

Ammonia 7664-41-7 3.2 x 10
+3 

Eyes; Respiratory System 

Arsenic and Inorganic 
Arsenic Compounds 
(including arsine) 

7440-38-2 2.0 x 10 
-1 Development; Cardiovascular System; 

Nervous System 

Benzene 71-43-2 2.7 x 10
+1 Reproductive/Developmental; Immune 

System; Hematologic System 

Benzyl Chloride 100-44-7 2.4 x 10
+2 

Eyes; Respiratory System 

1,3-Butadiene 106-99-0 6.6 x 10
+2 

Development 

Caprolactam 105-60-2 5.0 x 10
+1 

Eyes (sensory irritation) 

Carbon Disulfide 75-15-0 6.2 x 10
+3 Nervous System; 

Reproductive/Developmental 

Carbon Monoxide 
a 

630-08-0 2.3 x 10
+4 

Cardiovascular System 

Carbon Tetrachloride 56-23-5 1.9 x 10
+3 Alimentary System (Liver); Nervous System 

Reproductive/Developmental 

Chlorine 7782-50-5 2.1 x 10
+2 

Eyes; Respiratory System 

Chloroform 67-66-3 1.5 x 10
+2 Nervous System; Respiratory System; 

Reproductive/Developmental 

Chloropicrin 76-06-2 2.9 x 10
+1 

Eyes; Respiratory System 

Copper and Compounds 7440-50-8 1.0 x 10
+2 

Respiratory System 

1,4-Dioxane 123-91-1 3.0 x 10
+3 

Eyes; Respiratory System 

Epichlorohydrin 106-89-8 1.3 x 10
+3 

Eyes; Respiratory System 

Ethylene Glycol 
Monobutyl Ether 

111-76-2 1.4 x 10
+4 

Eyes; Respiratory System 

Ethylene Glycol 
Monoethyl Ether 

110-80-5 3.7 x 10
+2 

Reproductive/Developmental 

Ethylene Glycol 
Monoethyl Ether Acetate 

111-15-9 1.4 x 10
+2 Nervous System; 

Reproductive/Developmental 

Ethylene Glycol 
Monomethyl Ether 

109-86-4 9.3 x 10
+1 

Reproductive/Developmental 

Formaldehyde 50-00-0 5.5 x 10
+1 

Eyes (sensory irritation) 

Hydrogen Chloride 7647-01-0 2.1 x 10
+3 

Eyes; Respiratory System 

Hydrogen Cyanide 74-90-8 3.4 x 10
+2 

Nervous System 

Hydrogen Fluoride 7664-39-3 2.4 x 10
+2 

Eyes; Respiratory System 

Hydrogen Selenide 7783-07-5 5.0 x 10
+0 

Eyes; Respiratory System 

Hydrogen Sulfide 
a 

7783-06-4 4.2 x 10
+1 

Nervous System 

Isopropanol 67-63-0 3.2 x 10
+3 

Eyes; Respiratory System 

Mercury and Inorganic 
Mercury Compounds 

7439-97-6 
6.0 x 10 

-1 
Nervous System; Development 

Methanol 67-56-1 2.8 x 10
+4 

Nervous System 

Methyl Bromide 74-83-9 3.9 x 10
+3 Nervous System; Respiratory System; 

Reproductive/Developmental 
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Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Acute 
Inhalation 

REL 

(g/m
3
) 

Acute Hazard Index 
Target Organ Systems(s) 

Methyl Chloroform 71-55-6 6.8 x 10
+4 

Nervous System 

Methyl Ethyl Ketone 78-93-3 1.3 x 10
+4 

Eyes; Respiratory System 

Methylene Chloride 75-09-2 1.4 x 10
+4 

Nervous System; Cardiovascular System 

Nickel and Nickel 
Compounds 

7440-02-0 2.0 x 10 
-1 

Immune System 

Nitric Acid 7697-37-2 8.6 x 10
+1 

Respiratory System 

Nitrogen Dioxide 
a 

10102-44-0 4.7 x 10
+2 

Respiratory System 

Ozone 
a 

10028-15-6 1.8 x 10
+2 

Eyes; Respiratory System 

Perchloroethylene 
(Tetrachloroethylene) 

127-18-4 2.0 x 10
+4 

Eyes; Nervous System; Respiratory System 

Phenol 108-95-2 5.8 x 10
+3 

Eyes; Respiratory System 

Phosgene 75-44-5 4.0 x 10
+0 

Respiratory System 

Propylene Oxide 75-56-9 3.1 x 10
+3 Eyes; Respiratory System; 

Reproductive/Developmental 

Sodium Hydroxide 1310-73-2 8.0 x 10
+0 

Eyes; Skin; Respiratory System 

Styrene 
100-42-5 

2.1 x 10
+4 

Eyes; Respiratory System; 
Reproductive/Developmental 

Sulfates 
a 

N/A 1.2 x 10
+2 

Respiratory System 

Sulfur Dioxide 
a 

7446-09-5 6.6 x 10
+2 

Respiratory System 

Sulfuric Acid and Oleum 
7664-93-9 
8014-95-7 

1.2 x 10
+2 

Respiratory System 

Tetrachloroethylene  
(Perchloroethylene) 

127-18-4 2.0 x 10
+4 

Eyes; Nervous System; Respiratory System 

Toluene 108-88-3 3.7 x 10
+4 Nervous System; Respiratory System; Eyes; 

Reproductive/Developmental 

Triethylamine 121-44-8 2.8 x 10
+3 

Nervous System; Eyes 

Vanadium Pentoxide 1314-62-1 3.0 x 10
+1 

Eyes; Respiratory System 

Vinyl Chloride 75-01-4 1.8 x 10
+5 

Nervous System; Eyes; Respiratory System 

Xylenes (m,o,p-isomers) 1330-20-7 2.2 x 10
+4 

Eyes; Respiratory System; Nervous System 

a 
California Ambient Air Quality Standard 

6.3 8-hour Reference Exposure Levels 

OEHHA has developed 8-hour RELs for assessing potential noncancer health impacts 
for exposures to the general public that occur on a recurrent basis, but only during a 
portion of each day (OEHHA, 2008; http://www.oehha.ca.gov/air/allrels.html).  
Eight-hour RELs are compared to air concentrations that represent an average (daily) 
8-hour exposure. They were designed to address off-site worker exposure at the 
MEIW, but may also be used at the Districts’ discretion to characterize 8-hour 
residential noncancer exposures, particularly for non-continuous facility operations 
where exposure is based on air concentrations during facility operation (i.e., the zero 
emission hours are not included) rather than averaged over 24-hours/day, 7 days/week 
as assessed for chronic exposure. The 8-hour RELs can also be used to assess 
exposure of students and teachers while at school (OEHHA, 2008).  These RELs were 
developed because of concerns that applying the chronic REL in some scenarios was 
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overly conservative.  By definition, an 8-hour REL is an exposure that is not likely to 
cause adverse health effects in a human population, including sensitive subgroups, 

exposed to that concentration (in units of micrograms per cubic meter or g/m3) for an 
8-hour exposure duration on a regular (including daily) basis.  

The RELs, target organ systems, and the averaging time for substances that can 
present a potential hazard from inhalation for 8 hours on a daily basis are presented in 
Table 6.2.  Chapter 8 discusses the methods used for determining noncancer 8-hour 
health impacts. Appendix I presents an example calculation used to determine an HQ 
and HI.  

Any substances in Table 6.2 with Development or Reproductive System as a target 
organ system are represented in HARP and in the Appendix L REL tables under the 
single endpoint “Reproductive/Development”. 

Table 6.2 Eight-Hour Inhalation Reference Exposure Levels 
(RELs) and 8-Hour Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
)

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Acetaldehyde 75-07-0 3.0 x 10
+2 

Respiratory System

Acrolein 107-02-8 7.0 x 10 
-1 

Respiratory System 

Arsenic & Inorganic Arsenic 
Compounds 

7440-38-2 1.5 x 10 
-2 

Cardiovascular System; Development; 
Nervous System; Respiratory System; 
Skin 

Benzene 71-43-2 3.0 x 10
+0 

Hematologic System

1,3-Butadiene 106-99-0 9.0 x 10
+0 

Reproductive System

Caprolactam 105-60-2 7.0 x 10
+0 

Respiratory System

Formaldehyde 50-0-0 9.0 x 10
+0 

Respiratory System

Manganese & Manganese 
Compounds 

7439-96-5 1.7 x 10 
-1 

Nervous System 

Mercury & Inorganic Mercury 
Compounds 

7439--97-6 6.0 x 10 
-2 

Nervous System; Development; Kidney 

Nickel & Nickel Compounds 7440-02-0 6.0 x 10 
-2 

Respiratory System; Immune System 

6.4 Chronic Reference Exposure Levels 

OEHHA has developed chronic RELs for assessing noncancer health impacts from 
long-term exposure.  (OEHHA, 2008; see also http://www.oehha.ca.gov/air/allrels.html)  
A chronic REL is a concentration level (expressed in units of micrograms per cubic 

meter (g/m3) for inhalation exposure and in a dose expressed in units of milligrams per 
kilogram-day (mg/kg-day) for oral exposures) at or below which no adverse health 
effects are anticipated following long-term exposure. Long-term exposure for these 
purposes has been defined by U.S. EPA as at least 12% of a lifetime, or about eight 
years for humans. Table 6.3 lists the chronic noncancer RELs that should be used in 
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the assessment of chronic health effects from inhalation exposure. Appendix L provides 
a consolidated listing of all the acute, 8-hour and chronic RELs and target organs that 
are approved for use by OEHHA and ARB for the Hot Spots Program. Periodically, new 
or updated RELs are adopted by OEHHA.  See OEHHA’s web site 
http://www.oehha.ca.gov/air/allrels.html to determine if any new or updated RELs have 
been adopted since the last guideline update. 

The organ system(s) associated with each chronic REL are also presented in Table 6.3. 
Any substances in Table 6.3 with Development or Reproductive System as a target 
organ system are represented in HARP and in the Appendix L REL tables under the 
single endpoint “Reproductive/Development”. Chapter 8 discusses the methods used 
for determining potential noncancer health impacts and Appendix I presents example 
calculations used to determine a HQ and HI. 

Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 
Chronic Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
) 

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Acetaldehyde 
a 

75-07-0 1.4 x 10
+2 

Respiratory System 

Acrolein 107-02-8 3.5 x 10 
-1 

Respiratory System 

Acrylonitrile 107-13-1 5.0 x 10
+0 

Respiratory System 

Ammonia 7664-41-7 2.0 x 10
+2 

Respiratory System 

Arsenic & Inorganic Arsenic Compounds 7440-38-2 1.5 x 10 
-2 

Cardiovascular System; Development; 
Nervous System; Respiratory System; 
Skin 

Benzene 71-43-2 3.0 x 10
+0 

Hematologic System 

Beryllium and Beryllium Compounds 7440-41-7 7.0 x 10 
-3 

Immune System; Respiratory System 

1,3-Butadiene 106-99-0 2.0 x 10
+0 

Reproductive System 

Cadmium and Cadmium Compounds 7440-43-9 2.0 x 10 
-2 

Kidney; Respiratory System 

Caprolactam 105-60-2 2.2 x 10
+0 

Respiratory System 

Carbon Disulfide 75-15-0 8.0 x 10
+2 Nervous System; Reproductive 

System 

Carbon Tetrachloride 56-23-5 4.0 x 10
+1 Alimentary System (Liver); 

Development; Nervous System 

Chlorine 7782-50-5 2.0 x 10 
-1 

Respiratory System 

Chlorine Dioxide 10049-04-4 6.0 x 10 
-1 

Respiratory System 

Chlorinated Dibenzo-p-dioxins 
b 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 
b 

1746-01-6 4.0 x 10 
-5 

Alimentary System (Liver); 
Development; Endocrine System; 
Hematologic System; Reproductive 
System; Respiratory System 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
b 

40321-76-4 4.0 x 10 
-5 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
b 

39227-28-6 4.0 x 10 
-4 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 
b 

57653-85-7 4.0 x 10 
-4 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
b 

19408-74-3 4.0 x 10 
-4 

1,2,3,4,6,7,8-Heptachlorodibenzo-p
dioxin 

b 35822-46-9 4.0 x 10 
-3 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p
dioxin 

b 3268-87-9 1.3 x 10 
-1 
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Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 

Chronic Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
)

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Chlorinated Dibenzofurans 
b

2,3,7,8-Tetrachlorodibenzofuran 
b 

5120-73-19 4.0 x 10 
-4 

Alimentary System (Liver); 
Development; Endocrine System; 
Hematologic System; Reproductive 
System; Respiratory System 

1,2,3,7,8-Pentachlorodibenzofuran 
b 

57117-41-6 1.3 x 10 
-3 

2,3,4,7,8-Pentachlorodibenzofuran 
b 

57117-31-4 1.3 x 10 
-4 

1,2,3,4,7,8-Hexachlorodibenzofuran 
b 

70648-26-9 4.0 x 10 
-4 

1,2,3,6,7,8-Hexachlorodibenzofuran 
b 

57117-44-9 4.0 x 10 
-4 

1,2,3,7,8,9-Hexachlorodibenzofuran 
b 

72918-21-9 4.0 x 10 
-4 

2,3,4,6,7,8-Hexachlorodibenzofuran 
b 

60851-34-5 4.0 x 10 
-4 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 
b 

67562-39-4 4.0 x 10 
-3 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 
b 

55673-89-7 4.0 x 10 
-3 

1,2,3,4,6,7,8,9-Octachlorodibenzofuran 
b 

39001-02-0 1.3 x 10 
-1 

Chlorobenzene 108-90-7 1.0 x 10
+3 Alimentary System (Liver); Kidney; 

Reproductive System 

Chloroform 67-66-3 3.0 x 10
+2 Alimentary System (Liver); 

Development; Kidney 

Chloropicrin 76-06-2 4.0 x 10 
-1 

Respiratory System

Chromium VI & Soluble Chromium VI 
Compounds (except chromic trioxide) 

18540-29-9 2.0 x 10 
-1 

Respiratory System 

Chromic Trioxide (as chromic acid mist) 1333-82-0 2.0 x 10 
-3 

Respiratory System

Cresol Mixtures 1319-77-3 6.0 x 10
+2 

Nervous System

1,4-Dichlorobenzene 106-46-7 8.0 x 10
+2 Alimentary System (Liver); Kidney; 

Nervous System; Respiratory System 

1,1-Dichloroethylene (Vinylidene 
Chloride) 

75-35-4 7.0 x 10
+1 

Alimentary System (Liver) 

Diesel Exhaust 
a 

N/A 5.0 x 10
+0 

Respiratory System

Diethanolamine 111-42-2 3.0 x 10
+0 Hematologic System; Respiratory 

System 

N,N-Dimethylformamide 68-12-2 8.0 x 10
+1 Alimentary System (Liver); Respiratory 

System 

1,4-Dioxane 123-91-1 3.0 x 10
+3 Alimentary System (Liver); 

Cardiovascular System; Kidney 

Epichlorohydrin 106-89-8 3.0 x 10
+0 

Eyes; Respiratory System

1,2-Epoxybutane 106-88-7 2.0 x 10
+1 Cardiovascular System; Respiratory 

System 

Ethylbenzene 100-41-4 2.0 x 10
+3 Alimentary System (Liver); Kidney; 

Development; Endocrine System 

Ethyl Chloride 75-00-3 3.0 x 10
+4 Alimentary System (Liver); 

Development 

Ethylene Dibromide 106-93-4 8.0 x 10 
-1 Reproductive System

Ethylene Dichloride 107-06-2 4.0 x 10
+2 

Alimentary System (Liver)

Ethylene Glycol 107-21-1 4.0 x 10
+2 Development; Kidney; Respiratory 

System 

Ethylene Glycol Monoethyl Ether 110-80-5 7.0 x 10
+1 Hematologic System; Reproductive 

System 

Ethylene Glycol Monoethyl Ether Acetate 111-15-9 3.0 x 10
+2 

Development
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Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 

Chronic Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
) 

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Ethylene Glycol Monomethyl Ether 109-86-4 6.0 x 10
+1 

Reproductive System 

Ethylene Glycol Monomethyl Ether 
Acetate 

110-49-6 9.0 x 10
+1 

Reproductive System 

Ethylene Oxide 75-21-8 3.0 x 10
+1 

Nervous System 

Fluorides (except hydrogen fluoride) N/A 1.3 x 10
+1 

Bone and Teeth; Respiratory System 

Formaldehyde 50-00-0 9.0 x 10
+0 

Respiratory System 

Glutaraldehyde 111-30-8 8.0 x 10 
-2 

Respiratory System 

Hexane (n-) 110-54-3 7.0 x 10
+3 

Nervous System 

Hydrazine 302-01-2 2.0 x 10 
-1 Alimentary System (Liver); Endocrine 

System 

Hydrogen Chloride 7647-01-0 9.0 x 10
+0 

Respiratory System 

Hydrogen Cyanide 74-90-8 9.0 x 10
+0 Cardiovascular System; Endocrine 

System; Nervous System 

Hydrogen Fluoride 7664-39-3 1.4 x 10
+1 

Bone and Teeth; Respiratory System 

Hydrogen Sulfide 7783-06-4 1.0 x 10
+1 

Respiratory System 

Isophorone 78-59-1 2.0 x 10
+3 Alimentary System (Liver); 

Development 

Isopropanol 67-63-0 7.0 x 10
+3 

Development; Kidney 

Maleic Anhydride 108-31-6 7.0 x 10 
-1 

Respiratory System 

Manganese & Manganese Compounds 7439-96-5 9.0 x 10 
-2 

Nervous System 

Mercury & Inorganic Mercury 
Compounds 

7439-97-6 3.0 x 10 
-2 Nervous System; Development; 

Kidney 

Methanol 67-56-1 4.0 x 10
+3 

Development 

Methyl Bromide 74-83-9 5.0 x 10
+0 Development; Nervous System; 

Respiratory System 

Methyl Chloroform 71-55-6 1.0 x 10
+3 

Nervous System 

Methyl Isocyanate 624-83-9 1.0 x 10
+0 Reproductive System; 

Respiratory System 

Methyl tertiary-Butyl Ether 1634-04-4 8.0 x 10
+3 Alimentary System (Liver); Eyes; 

Kidney 

Methylene Chloride 75-09-2 4.0 x 10
+2 Cardiovascular System; Nervous 

System 

4,4’-Methylene Dianiline (& its dichloride) 101-77-9 2.0 x 10
+1 

Alimentary System (Liver); Eyes 

Methylene Diphenyl Isocyanate 101-68-8 7.0 x 10 
-1 

Respiratory System 

Naphthalene 91-20-3 9.0 x 10
+0 

Respiratory System 

Nickel & Nickel Compounds 
(except nickel oxide) 

7440-02-0 1.4 x 10 
-2 Hematologic System; Respiratory 

System 

Nickel Oxide 1313-99-1 2.0 x 10 
-2 

Respiratory System 

Perchloroethylene (Tetrachloroethylene)
a 

127-18-4 3.5 x 10
+1 

Alimentary System (Liver); Kidney 

Phenol 108-95-2 2.0 x 10
+2 

Alimentary System (Liver); 
Cardiovascular System; Kidney; 
Nervous System 

Phosphine 7803-51-2 8.0 x 10 
-1 

Alimentary System (Liver); 
Hematologic System; Kidney; Nervous 
System; Respiratory System 
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Table 6.3 Chronic Inhalation Reference Exposure Levels (RELs) and 

Chronic Hazard Index Target Organ System(s)
 

Substance 

Chemical 
Abstract 
Service 
Number 
(CAS) 

Chronic 
Inhalation 

REL 

(g/m
3
)

Chronic Inhalation Hazard Index 
Target Organ System(s) 

Phosphoric Acid 7664-38-2 7.0 x 10
+0 

Respiratory System

Phthalic Anhydride 85-44-9 2.0 x 10
+1 

Respiratory System

Polychlorinated biphenyls (PCBs)
b 

3,3’,4,4’-Tetrachlorobiphenyl (77) 
b 

35298-13-3 4.0 x10 
-1 

Alimentary System (Liver); 
Developmental; Endocrine System; 
Hematologic System; Reproductive 
System; Respiratory System 

3,4,4’,5-Tetrachlorobiphenyl (81) 
b 

70362-50-4 1.3 x 10 
-1 

2,3,3’,4,4’- Pentachlorobiphenyl (105) 
b 

32598-14-4 1.3 x 10
+0 

2,3,4,4’5- Pentachlorobiphenyl (114) 
b 

74472-37-0 1.3 x 10
+0 

2,3’4,4’,5- Pentachlorobiphenyl (118) 
b 

31508-00-6 1.3 x 10
+0 

2’,3,4,4’,5- Pentachlorobiphenyl (123) 
b 

65510-44-3 1.3 x 10
+0 

3,3’,4,4’,5- Pentachlorobiphenyl (126) 
b 

57465-28-8 4.0 x 10 
-4 

2,3,3’,4,4’,5-Hexachlorobiphenyl (156) 
b 

38380-08-4 1.3 x 10
+0 

2,3,3’,4,4’,5’-Hexachlorobiphenyl (157) 
b 

69782-90-7 1.3 x 10
+0 

2,3’,4,4’,5,5’-Hexachlorobiphenyl (167) 
b 

52663-72-6 1.3 x 10
+0 

3,3’,4,4’5,5’- Hexachlorobiphenyl (169) 
b 

32774-16-6 1.3 x 10 
-3 

2,3,3’4,4’,5,5’-Heptachlorobiphenyl 
(189) 

b 
39635-31-9 

1.3 x 10
+0 

Propylene 115-07-1 3.0 x 10
+3 

Respiratory System

Propylene Glycol Monomethyl Ether 107-98-2 7.0 x 10
+3 

Alimentary System (Liver)

Propylene Oxide 75-56-9 3.0 x 10
+1 

Respiratory System

Selenium and Selenium compounds 
(other than Hydrogen Selenide) 

7782-49-2 2.0 x 10
+1 

Alimentary System (Liver); 
Cardiovascular System; Nervous 
System 

Silica (crystalline, respirable) N/A 3.0 x 10
+0 

Respiratory System

Styrene 100-42-5 9.0 x 10
+2 

Nervous System

Sulfuric Acid 7664-93-9 1.0 x 10
+0 

Respiratory System

Toluene 108-88-3 3.0 x 10
+2 Development; Nervous System; 

Respiratory System 

2,4-Toluene Diisocyanate 584-84-9 7.0 x 10 
-2 

Respiratory System

2,6-Toluene Diisocyanate 91-08-7 7.0 x 10 
-2 

Respiratory System

Trichloroethylene 
a 

79-01-6 6.0 x 10
+2 

Eyes; Nervous System

Triethylamine 121-44-8 2.0 x 10
+2 

Eyes

Vinyl Acetate 108-05-4 2.0 x 10
+2 

Respiratory System

Xylenes (m, o, p-isomers) 1330-20-7 7.0 x 10
+2 Nervous System; Respiratory System; 

Eyes 

a	 
These peer-reviewed values were developed under the Toxic Air Contaminant (TAC) Program 
mandated by AB1807 (California Health and Safety Code Sec. 39650 et seq.). 

b	 
The OEHHA has adopted the World Health Organization Toxicity Equivalency Factor (TEF) 
scheme for evaluating the cancer risk and noncancer hazard due to exposure to samples 
containing mixtures of polychlorinated dibenzo-p-dioxins (PCDD) (also referred to as chlorinated 
dioxins and dibenzofurans), polychlorinated dibenzofurans (PCDF) and polychlorinated biphenyls 
(PCBs).  The TEF values are revised from time to time to reflect new data and increased scientific 
knowledge.  Currently OEHHA recommends use of the 2005 revision to the WHO TEF values 
(WHO05-TEF). See Appendix E for more information about the scheme and for the methodology 
for calculating 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) equivalents for PCDD and PCDFs.  For 
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convenience, OEHHA has calculated chronic REL values for speciated PCDDs, PCDFs and PCBs 
based on the WHO05 TEF values and the chronic REL for 2,3,7,8-TCDD using the procedure 
discussed in Appendix E.  The chronic REL values can be used to calculate a hazard index when 
the mixtures are speciated from individual congener ground level concentrations. In those cases 
where speciation of dioxins and furans has not been performed, then 2,3,7,8-TCDD serves as the 
surrogate for dioxin and furan emissions. 

N/A Not Applicable 

6.5 Chronic Oral (Noninhalation) Reference Exposure Levels 

As specified throughout the guidelines, estimates of long-term exposure resulting from 
facility air emissions of specific compounds must be analyzed for both inhalation and 
noninhalation (multipathway) pathways of exposure for humans.  Facilities often emit 
substances under high temperature and pressure in the presence of particulate matter.  
While some of these substances are expected to remain in the vapor phase, other 
substances such as metals and semi-volatile organics can be either emitted as 
particles, form particles after emission from the facility, or adhere to existing particles. 
Some substances will partition between vapor and particulate phases.  Substances in 
the particulate phase can be removed from the atmosphere by settling and, thus, 
potentially present a significant hazard via noninhalation pathways.  

Particulate-associated chemicals can be deposited directly onto soil, onto the leaves or 
fruits of crops, or onto surface waters.  Exposure via the oral route is the predominant 
noninhalation pathway, resulting in the noninhalation RELs being referred to as ‘oral 
RELs’ in this document. The oral RELs are used for both ingestion and dermal 
exposures, and are applied using the chronic non-inhalation exposures in the residential 
scenario and the worker scenarios. The oral RELs are expressed as doses in milligrams 
of substance (consumed and dermally absorbed) per kilogram body weight per day 
(mg/kg-day).  

Table 6.4 lists the chronic noncancer RELs to be used in the assessment of chronic 
health effects from noninhalation pathways of exposure. Any substances in Table 6.4 
with Development or Reproductive System as a target organ system are represented in 
HARP and in the Appendix L REL tables under the single endpoint 
“Reproductive/Development”.  Appendix L provides a consolidated listing of all chronic 
RELs and target organs that are approved for use by OEHHA and ARB for the Hot 
Spots Program.  Periodically, new or updated RELs are adopted by OEHHA and these 
guidelines will be updated to reflect those changes.  See OEHHA’s web page at 
http://www.oehha.ca.gov/air/allrels.html to determine if any new or updated RELs have 
been adopted since the last guideline update.  Chapter 8 discusses the methods used 
for determining potential noncancer health impacts and Appendix I presents example 
calculations used to determine a HQ and HI. 
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Table 6.4 Chronic Noninhalation ‘Oral’ Reference Exposure Levels 
(RELs) and Chronic Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 

No. (CAS) 

Chronic 
Oral REL 

(mg/kg-day) 

Chronic Oral Hazard Index 
Target Organ System(s) 

Arsenic & Inorganic Arsenic Compounds 7440-38-2 3.5 x 10 
-6 

Development; Nervous 
System; Respiratory System; 
Cardiovascular System; Skin 

Beryllium and Beryllium Compounds 7440-41-7 2.0 x 10 
-3 Alimentary System 

(Gastrointestinal Tract) 

Cadmium and Cadmium Compounds 7440-43-9 5.0 x 10 
-4 

Kidney 

Chlorinated Dibenzo-p-dioxins 
a 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 
a 

1746-01-6 1.0 x 10 
-8 

Alimentary System (Liver); 
Developmental; Endocrine 
System; Hematologic System; 
Reproductive System; 
Respiratory System 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
a 

40321-76-4 1.0 x 10 
-8 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
a 

39227-28-6 1.0 x 10 
-7 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 
a 

57653-85-7 1.0 x 10 
-7 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
a 

19408-74-3 1.0 x 10 
-7 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 
a 

35822-46-9 1.0 x 10 
-6 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin 
a 

3268-87-9 3.3 x 10 
-5 

Chlorinated Dibenzofurans 
a 

2,3,7,8-Tetrachlorodibenzofuran 
a 

5120-73-19 1.0 x 10 
-7 

Alimentary System (Liver); 
Development; Endocrine 
System; Hematologic System; 
Reproductive System; 
Respiratory System 

1,2,3,7,8-Pentachlorodibenzofuran 
a 

57117-41-6 3.3 x 10 
-7 

2,3,4,7,8-Pentachlorodibenzofuran 
a 

57117-31-4 3.3 x 10 
-8 

1,2,3,4,7,8-Hexachlorodibenzofuran 
a 

70648-26-9 1.0 x 10 
-7 

1,2,3,6,7,8-Hexachlorodibenzofuran 
a 

57117-44-9 1.0 x 10 
-7 

1,2,3,7,8,9-Hexachlorodibenzofuran 
a 

72918-21-9 1.0 x 10 
-7 

2,3,4,6,7,8-Hexachlorodibenzofuran 
a 

60851-34-5 1.0 x 10 
-7 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 
a 

67562-39-4 1.0 x 10 
-6 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 
a 

55673-89-7 1.0 x 10 
-6 

1,2,3,4,6,7,8,9-Octachlorodibenzofuran 
a 

39001-02-0 3.3 x 10 
-5 

Chromium VI & Soluble Chromium VI 
Compounds (including chromic trioxide) 

18540-29-9 2.0 x 10 
-2 

Hematologic System 

Fluorides (including hydrogen fluoride) 7664-39-3 4.0 x 10 
-2 

Bone and Teeth 

Mercury & Mercury Inorganic Compounds 7439-97-6 1.6 x 10 
-4 Kidney; Nervous System; 

Development 

Nickel & Nickel Compounds (including nickel 
oxide) 

7440-02-0 1.1 x 10 
-2 

Development 

Polychlorinated biphenyls (PCBs) (speciated)
a 

3,3’,4,4’-Tetrachlorobiphenyl (77)
a 

35298-13-3 1.0 x 10 
-4 

Alimentary System (Liver); 
Developmental; Endocrine 
System; Hematologic System; 
Reproductive System; 
Respiratory System 

3,4,4’,5-Tetrachlorobiphenyl (81)
a 

70362-50-4 3.3 x 10 
-5 

2,3,3’,4,4’- Pentachlorobiphenyl (105)
a 

32598-14-4 3.3 x 10 
-4 

2,3,4,4’5- Pentachlorobiphenyl (114)
a 

74472-37-0 3.3 x 10 
-4 

2,3’4,4’,5- Pentachlorobiphenyl (118)
a 

31508-00-6 3.3 x 10 
-4 

2’,3,4,4’,5- Pentachlorobiphenyl (123)
a 

65510-44-3 3.3 x 10 
-4 

3,3’,4,4’,5- Pentachlorobiphenyl (126)
a 

57465-28-8 1.0 x 10 
-7 

2,3,3’,4,4’,5-Hexachlorobiphenyl (156)
a 

38380-08-4 3.3 x 10 
-4 

2,3,3’,4,4’,5’-Hexachlorobiphenyl (157)
a 

69782-90-7 3.3 x 10 
-4 

2,3’,4,4’,5,5’-Hexachlorobiphenyl (167)
a 

52663-72-6 3.3 x 10 
-4 

3,3’,4,4’5,5’- Hexachlorobiphenyl (169)
a 

32774-16-6 3.3 x 10 
-7 

2,3,3’4,4’,5,5’- Heptachlorobiphenyl (189)
a 

39635-31-9 3.3 x 10 
-4 
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Table 6.4 Chronic Noninhalation ‘Oral’ Reference Exposure Levels 
(RELs) and Chronic Hazard Index Target Organ System(s) 

Substance 

Chemical 
Abstract 
Service 

No. (CAS) 

Chronic 
Oral REL 

(mg/kg-day) 

Chronic Oral Hazard Index 
Target Organ System(s) 

Selenium and Selenium Compounds (other 
than hydrogen selenide) 

7782-49-2 5.0 x 10 
-3 

Alimentary System (Liver); 
Cardiovascular System; 
Nervous System 

a 
The OEHHA has adopted the World Health Organization Toxicity Equivalency Factor (TEF) scheme 

for evaluating the cancer risk and noncancer risk due to exposure to samples containing mixtures of 
polychlorinated dibenzo-p-dioxins (PCDD) (also referred to as chlorinated dioxins and dibenzofurans), 
polychlorinated dibenzofurans (PCDF), and polychlorinated biphenyls (PCBs).  The TEF values are 
revised from time to time to reflect new data and increased scientific knowledge. Currently OEHHA 
recommends use of the 2005 revision to the WHO TEF values (WHO05-TEF). See Appendix E for 
more information about the scheme and for the methodology for calculating 2,3,7,8-equivalents for 
PCDD and PCDFs.  For convenience, OEHHA has calculated chronic ‘oral’ REL values for speciated 
PCDDs, PCDFs, and PCBs based on the WHO05 TEF values and the chronic ‘oral’ REL for 2,3,7,8
tetrachlorodibenzo-p-dioxin using the procedure discussed in Appendix E.  The chronic ‘oral’ REL 
values can be used to calculate a hazard index when the mixtures are speciated from individual 
congener ground level concentrations. In those cases where speciation of dioxins and furans has not 
been performed, then 2,3,7,8-TCDD serves as the surrogate for dioxin and furan emissions. 

6.6 References 

OEHHA, 2008. Air Toxics Hot Spots Risk Assessment Guidelines Technical Support 
Document for the Derivation of Noncancer Reference Exposure Levels.  Available 
online at: http://www.oehha.ca.gov 
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7 - Dose-Response Assessment for Carcinogens 

7.1 Introduction 

Dose-response assessment characterizes the quantitative relationship between the 
amount of exposure to a substance (the dose) and the incidence or occurrence of injury 
(the response). The process often involves establishing a toxicity value or criterion to 
use in assessing potential health risk. The toxicity criterion, or health guidance value, 
for carcinogens is the cancer potency slope (potency factor), which describes the 
potential risk of developing cancer per unit of average daily dose over a 70-year lifetime. 
Cancer inhalation and oral potency factors have been derived by the Office of 
Environmental Health Hazard Assessment (OEHHA) or by the United States 
Environmental Protection Agency (U.S. EPA) and approved by the State’s Scientific 
Review Panel on Toxic Air Contaminants. They are available for many of the 
substances listed in Appendix A (List of Substances) as carcinogens. Table 7.1 and 
Appendix L list the inhalation and oral cancer potency factors that should be used in 
multipathway health risk assessments (HRAs) for the Hot Spots Program. 

The details on the methodology of dose-response assessment for carcinogens and the 
approved cancer potency factors are provided in the Air Toxics Hot Spots Risk 
Assessment Guidelines. Part II. Technical Support Document for Cancer Potency 
Factors: Methodologies for derivation, listing of available values, and adjustments to 
allow for early life stage exposures. May, 2009. (OEHHA, 2009; see 
http://www.oehha.ca.gov/air/hot_spots/tsd052909.html). 

7.2 Carcinogenic Potency 

Cancer potency factors used for both the inhalation and oral routes in the Hot Spots 
program are generally the 95% upper confidence limits (UCL) on the modeled dose-
response slope at the low dose range. The cancer slope factor assumes continuous 
lifetime exposure to a substance, and is expressed in units of inverse dose [i.e., 
(mg/kg/day)-1]. Another common potency expression is in units of inverse concentration 

)-1[(g/m3 )] when the slope is based on exposure concentration rather than dose; this is 
termed the unit risk factor.  To accommodate the use of age-specific exposure variates, 
the Hot Spots program has translated the unit risk factors based on concentration to 
units of inverse dose. This allows calculation of risk for age groupings, as exposure 
varies with age.  It also allows for application of Age Sensitivity Factors for early life 
exposures. 

It is assumed in cancer risk assessments that risk is directly proportional to dose and 
that, for most carcinogens, there is no threshold for carcinogenesis. The derivation of 
inhalation and oral cancer potency factors takes into account information on 
pharmacokinetics, when available, and on the mechanism of carcinogenic action. 
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Table 7.1 and Appendix L list inhalation and oral cancer potency factors that should be 
used in risk assessments for the Hot Spots Program.  Chapter 8 describes procedures 
for use of potency factors in estimating potential cancer risk. 

7.2.1 Inhalation Cancer Potency Factors 

The risk assessment methodology and algorithms presented in Chapter 8 express the 
inhalation cancer slope factors in units of inverse dose (i.e., (mg/kg/day)-1). Breathing 
rates, expressed in units of liters per kilogram of body weight-day (L/kg-day), are 
multiplied with the air concentrations, coupled with the appropriate unit conversion 
factor, to estimate dose in mg/kg-day.  This allows estimation of average and high-end 
cancer risk point estimates.  Estimation of a distribution of cancer risk based on 
variability in breathing rate can be obtained by Monte Carlo methods using the 
distributions of breathing rates in L/kg-day, which can then be converted to a dose 
distribution in mg/kg BW based on the intake rate. Unit risk factors [in the units of 

)-1inverse concentration (i.e., (g/m3 ], which were used in previous guidelines for the 
Hot Spots program, are still listed in the TSD (OEHHA, 2009) and may prove useful in 
other risk assessment applications. 

The average daily inhalation dose (mg/kg-day) multiplied by the cancer potency factor 
(mg/kg-day)-1 will give the inhalation cancer risk (unitless), which is an expression of the 
chemical’s cancer risk during a 70-year lifespan of exposure.  For example, an 
inhalation cancer risk of 5 x 10-6 is the same as stating that an individual has an 
estimated probability of developing cancer from their exposure of 5 chances per million 
people exposed. A more complete description of how potential cancer risk is calculated 
from the exposure dose and cancer potency factors is provided in Chapter 8. 
Appendix I presents an example calculation for determining cancer risk.  

A list of current inhalation potency factors is provided in Table 7.1. Periodically, new or 
revised cancer potency factors will be peer reviewed by the State’s Scientific Review 
Panel on Toxic Air Contaminants (SRP) and adopted by the Director of OEHHA. For 
new or updated numbers, consult the OEHHA web site at 
(http://www.oehha.ca.gov/air/hot_spots/tsd052909.html) to determine if any new or 
updated cancer potency factors have been adopted since this guideline update. New 
cancer potency factors that have been approved by the SRP and adopted by the 
Director of OEHHA should be incorporated into Hot Spots risk assessment for facilities 
that emit those chemicals. 

7.2.2 Oral Cancer Potency Factors 

Under the Hot Spots Program, a few substances are evaluated for exposure and risk 
from non-inhalation pathways – these are referred to as multipathway substances.  
Multipathway substances have the potential to impact a receptor through inhalation and 
noninhalation (oral and dermal) exposure routes. These substances include heavy 
metals and semi-volatile organic substances such as dioxins, furans, and polycyclic 
aromatic hydrocarbons (PAHs). These substances commonly exist in the particle 
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phase or partially in the particle phase when emitted into the air. They can therefore be 
deposited onto soil, vegetation, and water.  Noninhalation exposure pathways 
considered under the Hot Spots Program include the ingestion of soil, homegrown 
produce, meat, milk, surface water, breast milk, and fish as well as dermal exposure to 
contaminants deposited in the soil.  See Table 5.1 for a list of the multipathway 
substances. 

Table 7.1 and Appendix L list oral cancer potency factors in units of (mg/kg-day)-1 that 
should be used for assessing the potential cancer risk for these substances through 
noninhalation exposure pathways.  The cancer risk from these individual pathways is 
calculated by multiplying the dose (mg/kg-day) times the oral cancer potency factor 
(mg/kg-day)-1 to yield the potential cancer risk (unitless) from non-inhalation exposures.  
Chapter 5 provides all of the algorithms to calculate exposure dose through all of the 
individual exposure pathways.  Appendix I provides a sample calculation for dose and 
cancer risk using the inhalation exposure pathway. 

Three carcinogens (cadmium, beryllium, and nickel), although subject to deposition, are 
only treated as carcinogenic by the inhalation route and not by the oral route. 
Therefore, there are no oral cancer potency factors for these substances.  However, the 
oral doses of these substances need to be estimated because of their noncancer 
toxicity.  See Chapters 6 and 8, and Appendices I and L for dose-response factors, and 
calculations to address these substances. 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

Acetaldehyde 75-07-0 1.0 x 10 -2 

Acetamide 60-35-5 7.0 x 10 -2 

Acrylamide 79-06-1 4.5 x 10+0 

Acrylonitrile 107-13-1 1.0 x 10+0 

Allyl chloride 107-05-1 2.1 x 10 -2 

2-Aminoanthraquinone 117-79-3 3.3 x 10 -2 

Aniline 62-53-3 5.7 x 10 -3 

Arsenic (inorganic) 7440-38-2 1.2 x 10+1 1.5 x 10+0 

Asbestos # 1332-21-4 2.2 x 10+2 # 

Benz[a]anthracene BaP 56-55-3 3.9 x 10 -1 1.2 x 10+0 

Benzene 71-43-2 1.0 x 10 -1 

Benzidine 92-87-5 5.0 x 10+2 

Benzo[a]pyrene 50-32-8 3.9 x 10+0 1.2 x 10+1 

Benzo[b]fluoranthrene BaP 205-99-2 3.9 x 10 -1 1.2 x 10+0 

Benzo[j]fluoranthrene BaP 205-82-3 3.9 x 10 -1 1.2 x 10+0 

Benzo[k]fluoranthrene BaP 207-08-9 3.9 x 10 -1 1.2 x 10+0 

Benzyl chloride 100-44-7 1.7 x 10 -1 

Beryllium 7440-41-7 8.4 x 10+0 

Bis(2-chloroethyl) ether 111-44-4 2.5 x 10+0 

Bis(chloromethyl)ether 542-88-1 4.6 x 10+1 

1,3-Butadiene 106-99-0 6.0 x 10 -1 

Cadmium (and compounds) 7440-43-9 1.5 x 10+1 

Carbon tetrachloride 56-23-5 1.5 x 10 -1 

Chlorinated Dibenzo-p-dioxins A 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 1.3 x 10+5 1.3 x 10+5 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 1.3 x 10+5 1.3 x 10+5 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 39227-28-6 1.3 x 10+4 1.3 x 10+4 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653-85-7 1.3 x 10+4 1.3 x 10+4 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408-74-3 1.3 x 10+4 1.3 x 10+4 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 35822-46-9 1.3 x 10+3 1.3 x 10+3 

1,2,3,4,,6,7,8,9-Octachlorodibenzo-p-dioxin 3268-87-9 3.9 x 10+1 3.9 x 10+1 

Chlorinated Dibenzofurans A 

2,3,7,8-Tetrachlorodibenzofuran 5120-73-19 1.3 x 10+4 1.3 x 10+4 

1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6 3.9 x 10+3 3.9 x 10+3 

2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4 3.9 x 10+4 3.9 x 10+4 

1,2,3,4,7,8-Hexachlorodibenzofuran 70648-26-9 1.3 x 10+4 1.3 x 10+4 

1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-9 1.3 x 10+4 1.3 x 10+4 

1,2,3,7,8,9-Hexachlorodibenzofuran 72918-21-9 1.3 x 10+4 1.3 x 10+4 

2,3,4,6,7,8-Hexachlorodibenzofuran 60851-34-5 1.3 x 10+4 1.3 x 10+4 

7-4
 



       

 

 
 

        

 

 
 
 

 

 

 

 

 

  
 

 

      

      

        

     

     

     

     

       

      

    

     

     

     

     

       

       

      

      

      

      

      

      

     

     

     

     

      

      

     

       

      

      

     

     

     

       

     

     

     

Air Toxics Hot Spots Program Guidance Manual February 2015 

Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562-39-4 1.3 x 10+3 1.3 x 10+3 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673-89-7 1.3 x 10+3 1.3 x 10+3 

1,2,3,4,,6,7,8,9-Octachlorodibenzofuran 39001-02-0 3.9 x 10+1 3.9 x 10+1 

Chlorinated paraffins 108171-26-2 8.9 x 10 -2 

Chloroform 67-66-3 1.9 x 10 -2 

4-Chloro-o-phenylenediamine 95-83-0 1.6 x 10 -2 

p-Chloro-o-toluidine 95-69-2 2.7 x 10 -1 

Chromium (hexavalent) 18540-29-9 5.1 x 10+2 5 x 10 -1 

Chrysene BaP 218-01-9 3.9 x 10 -2 1.2 x 10 -1 

Creosote 8001-58-9 * 

p-Cresidine 120-71-8 1.5 x 10 -1 

Cupferron 135-20-6 2.2 x 10 -1 

2,4-Diaminoanisole 615-05-4 2.3 x 10 -2 

2,4-Diaminotoluene 95-80-7 4.0 x 10+0 

Dibenz[a,h]acridine BaP 226-36-8 3.9 x 10 -1 1.2 x 10+0 

Dibenz[a,j]acridine BaP 224-42-0 3.9 x 10 -1 1.2 x 10+0 

Dibenz[a,h]anthracene BaP 53-70-3 4.1 x 10+0 4.1 x 10+0 

Dibenzo[a,e]pyrene BaP 192-65-4 3.9 x 10+0 1.2 x 10+1 

Dibenzo[a,h]pyrene BaP 
189-64-0 3.9 x 10+1 1.2 x 10+2 

Dibenzo[a,I]pyrene BaP 189-55-9 3.9 x 10+1 1.2 x 10+2 

Dibenzo[a,l]pyrene BaP 191-30-0 3.9 x 10+1 1.2 x 10+2 

7H-Dibenzo[c,g]carbazole BaP 194-59-2 3.9 x 10+0 1.2 x 10+1 

1,2-Dibromo-3-chloropropane 96-12-8 7.0 x 10+0 

1,4-Dichlorobenzene 106-46-7 4.0 x 10 -2 

3,3'-Dichlorobenzidine 91-94-1 1.2 x 10+0 

1,1-Dichloroethane 75-34-3 5.7 x 10 -3 

Diesel exhaust B NA 1.1 x 10+0 

Diethylhexylphthalate 117-81-7 8.4 x 10 -3 8.4 x 10 -3 

p-Dimethylaminoazobenzene 60-11-7 4.6 x 10+0 

7,12-Dimethylbenz[a]anthracene BaP 57-97-6 2.5 x 10+2 2.5 x 10+2 

1,6-Dinitropyrene BaP 42397-64-8 3.9 x 10+1 1.2 x 10+2 

1,8-Dinitropyrene BaP 
42397-65-9 3.9 x 10+0 1.2 x 10+1 

2,4-Dinitrotoluene 121-14-2 3.1 x 10 -1 

1,4-Dioxane 123-91-1 2.7 x 10 -2 

Epichlorohydrin 106-89-8 8.0 x 10 -2 

Ethyl benzene 100-41-4 8.7 x 10 -3 1.1 x 10 -2 

Ethylene dibromide 106-93-4 2.5 x 10 -1 

Ethylene dichloride 107-06-2 7.2 x 10 -2 

Ethylene oxide 75-21-8 3.1 x 10 -1 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

Ethylene thiourea 96-45-7 4.5 x 10 -2 

Formaldehyde 50-00-0 2.1 x 10 -2 

Hexachlorobenzene 118-74-1 1.8 x 10+0 

Hexachlorocyclohexanes (technical grade) 608-73-1 4.0 x 10+0 4.0 x 10+0 

Hydrazine 302-01-2 1.7 x 10+1 3.0 x 10+0 

Indeno[1,2,3-cd]pyrene BaP 
193-39-5 3.9 x 10 -1 1.2 x 10+0 

Lead and lead compounds 7439-92-1 4.2 x 10 -2 8.5 x 10 -3 

Lindane 58-89-9 1.1 x 10+0 1.1 x 10+0 

Methyl tertiary-butyl ether 1634-04-4 1.8 x 10 -3 

3-Methylcholanthrene BaP 56-49-5 2.2 x 10+1 2.2 x 10+1 

5-Methylchrysene BaP 3697-24-3 3.9 x 10+0 1.2 x 10+1 

4, 4'-Methylene bis(2-chloroaniline) (MOCA) 101-14-4 1.5 x 10+0 

Methylene chloride 75-09-2 3.5 x 10 -3 

4,4'-Methylenedianiline 101-77-9 1.6 x 10+0 1.6 x 10+0 

Michler's ketone 90-94-8 8.6 x 10 -1 

Naphthalene 91-20-3 1.2 x 10 -1 

Nickel (and compounds) 7440-02-0 9.1 x 10 -1 

5-Nitroacenaphthene BaP 602-87-9 1.3 x 10 -1 1.3 x 10 -1 

6-Nitrochrysene BaP 
7496-02-8 3.9 x 10+1 1.2 x 10+2 

2-Nitrofluorene BaP 607-57-8 3.9 x 10 -2 1.2 x 10 -1 

1-Nitropyrene BaP 5522-43-0 3.9 x 10 -1 1.2 x 10+0 

4-Nitropyrene BaP 57835-92-4 3.9 x 10 -1 1.2 x 10+0 

N-Nitroso-n-butylamine 924-16-3 1.1 x 10+1 

N-Nitroso-N-methylethylamine 10595-95-6 2.2 x 10+1 

N-Nitrosodi-n-propylamine 621-64-7 7.0 x 10+0 

N-Nitrosodiethylamine 55-18-5 3.6 x 10+1 

N-Nitrosodimethylamine 62-75-9 1.6 x 10+1 

N-Nitrosodiphenylamine 86-30-6 9.0 x 10 -3 

p-Nitrosodiphenylamine 156-10-5 2.2 x 10 -2 

N-Nitrosomorpholine 59-89-2 6.7 x 10+0 

N-Nitrosopiperidine 100-75-4 9.4 x 10+0 

N-Nitrosopyrrolidine 930-55-2 2.1 x 10+0 

Pentachlorophenol 87-86-5 1.8 x 10 -2 

Perchloroethylene 127-18-4 2.1 x 10 -2 5.1 x 10 -2 

Polychlorinated biphenyls (PCBs) 
(unspeciated mixture) 

1336-36-3 

(high risk) P1 2.0 x 10+0 2.0 x 10+0 

(low risk) P2 4.0 x 10 -1 4.0 x 10 -1 

(lowest risk) P3 7.0 x 10 -2 7.0 x 10 -2 
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Table 7.1 Inhalation and Oral Cancer Potency Factors
 

Substance 

Chemical 
Abstract 
Service 

Number 

(CAS) 

Inhalation 

Potency 
Factor 

(mg/kg-day) -1 

Oral Slope 
Factor 

(mg/kg-day) -1 

Polychlorinated biphenylsP4 (PCBs) (speciated) 

3,3’,4,4’-Tetrachlorobiphenyl (77) 35298-13-3 1.3 x 10+1 1.3 x 10+1 

3,4,4’,5-Tetrachlorobiphenyl (81) 70362-50-4 3.9 x 10+1 3.9 x 10+1 

2,3,3’,4,4’- Pentachlorobiphenyl (105) 32598-14-4 3.9 x 10+0 3.9 x 10+0 

2,3,4,4’5- Pentachlorobiphenyl (114) 74472-37-0 3.9 x 10+0 3.9 x 10+0 

2,3’4,4’,5- Pentachlorobiphenyl (118) 31508-00-6 3.9 x 10+0 3.9 x 10+0 

2’,3,4,4’,5- Pentachlorobiphenyl (123) 65510-44-3 3.9 x 10+0 3.9 x 10+0 

3,3’,4,4’,5- Pentachlorobiphenyl (126) 57465-28-8 1.3 x 10+4 1.3 x 10+4 

2,3,3’,4,4’,5-Hexachlorobiphenyl (156) 38380-08-4 3.9 x 10+0 3.9 x 10+0 

2,3,3’,4,4’,5’-Hexachlorobiphenyl (157) 69782-90-7 3.9 x 10+0 3.9 x 10+0 

2,3’,4,4’,5,5’-Hexachlorobiphenyl (167) 52663-72-6 3.9 x 10+0 3.9 x 10+0 

3,3’,4,4’5,5’- Hexachlorobiphenyl (169) 32774-16-6 3.9 x 10+3 3.9 x 10+3 

2,3,3’4,4’,5,5’- Heptachlorobiphenyl (189) 39635-31-9 3.9 x 10+0 3.9 x 10+0 

Potassium bromate 7758-01-2 4.9 x 10 -1 

1,3-Propane sultone 1120-71-4 2.4 x 10+0 

Propylene oxide 75-56-9 1.3 x 10 -2 2.4 x 10 -1 

1,1,2,2-Tetrachloroethane 79-34-5 2.0 x 10 -1 

Thioacetamide 62-55-5 6.1 x 10+0 

2,4-Toluene diisocyanate 584-84-9 3.9 x 10 -2 

2,6-Toluene diisocyanate 91-08-7 3.9 x 10 -2 

1,1,2-Trichloroethane (vinyl trichloride) 79-00-5 5.7 x 10 -2 

Trichloroethylene 79-01-6 7.0 x 10 -3 1.5 x 10 -2 

2,4,6-Trichlorophenol 88-06-2 7.0 x 10 -2 

Urethane 51-79-6 1.0 x 10+0 

Vinyl chloride 75-01-4 2.7 x 10 -1 

7-7
 



       

 

 
 

  

      
   

 

    
     

 

     
  

 
      

   
  

   
  

   
 

   

    
 

 
      

     

  
  

         

  
  

   

 

  

  
 

       
 

 

Air Toxics Hot Spots Program Guidance Manual February 2015 

Notes for Table 7.1 

# Asbestos:  [100 PCM fibers/m
3
]
-1 

A unit risk factor of 2.7 x 10
-6 

(g/m
3
)
-1 

and an inhalation
cancer potency factor of 2.2 x 10

+2 
(mg/kg BW*day)

-1 
are available (see Appendix C for

explanation ). 

BaP PAHs and PAH Derivatives:  Many have potency equivalency factors relative to 
benzo[a]pyrene (see Appendix G). For multipathway chemicals, including PAHs, the oral 
slope factor is considered the same as the inhalation potency factor unless otherwise 
noted in the Table. 

A Polychlorinated Dibenzo-p-dioxins, Polychlorinated Dibenzofurans and speciated poly 
chlorinated biphenyls:  (see Appendix E).    For convenience, OEHHA has calculated 
cancer potency factors for speciated polychlorinated dibenzo-p-dioxin, polychlorinated 
dibenzofuran and polychlorinated biphenyl congeners using the procedure in Appendix E. 

B Diesel Exhaust is listed as a Toxic Air Contaminant by the Air Resources Board as 
“Particulate Matter from Diesel-Fueled Engines”.  (See Appendix D) 

* Creosote:  Can be calculated using Potency Equivalency Factors contained in the 
benzo[a]pyrene Toxic Air Contaminant document and in Appendix G of these guidelines. 

P1 Polychlorinated Biphenyls (PCBs):  High Risk is for use in cases where congeners with 
more than four chlorines do not comprise less (are greater) than one-half percent of total 
PCBs.  The high risk number is the default for unspeciated PCB mixtures. 

P2 The low risk number is generally not applicable to the Hot Spots program.  The Hot Spots 
program addresses PCBs emitted by stationary facilities.  It cannot be assumed that such 
emissions would occur by simple evaporation.  There is a dermal absorption factor 
applied in evaluation of the dermal pathway for PCBs so the medium risk would not apply 
to dermal exposure (OEHHA, 2009).  The water pathway does not include an assumption 
that PCB isomers are water soluble, so the medium number would not apply to the water 
pathway. 

P3 Polychlorinated Biphenyls (PCBs):  Lowest Risk is for use in cases where congeners with 
more than four chlorines comprise less than one-half percent of total PCBs.  In order for 
the low number to be used, scientific justification needs to be presented.  

P4 Number in parentheses is the IUPAC #, the PCB nomenclature is IUPAC.  For 
multipathway chemicals, including PCBs, the oral slope factor is considered the same as 
the inhalation potency factor unless otherwise noted in the Table. 

7.3 References 

OEHHA, 2009.  Air Toxics Hot Spots Risk Assessment Guidelines. Part II. Technical 
Support Document for Cancer Potency Factors: Methodologies for derivation, listing of 
available values, and adjustments to allow for early life stage exposures. May, 2009. 
Available online at: http://www.oehha.ca.gov/air/hot_spots/tsd052909.html 
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8 - Risk Characterization for Carcinogens and 
Noncarcinogens and the Requirements for 

Hot Spots Risk Assessments 

8.1 Introduction 

Risk characterization is the final step of the health risk assessment (HRA).  In this step, 
information developed through the exposure assessment is combined with information 
from the dose-response assessment to characterize risks to the general public from 
emissions.  In the Hot Spots program, OEHHA conducts the dose-response 
assessment during the development of cancer potency factors and Reference Exposure 
Levels.  These are used in conjunction with the exposure estimates to estimate cancer 
risk and evaluate hazard from noncancer toxicity of emitted chemicals.  Under the Air 
Toxics Hot Spots (Hot Spots) Act, risk characterizations should present both individual 
and population-wide health risks (Health and Safety Code Section (HSC) 44306).  
Persons preparing HRAs for the Hot Spots Program should consult the local Air 
Pollution Control or Air Quality Management District (District) to determine if the District 
has special guidelines to assist with HRA format or other requirements of the Hot Spots 
Program. 

OEHHA is recommending that a 30-year exposure duration be used as the basis for 
estimating cancer risk at the maximum exposed individual resident (MEIR) in the Hot 
Spots Program. This exposure duration represents the time of residency for 90 to 95% 
of Californians at a single location and should provide adequate public health protection 
against individual risk. We also recommend including the 9 and 70-year cancer risk at 
the MEIR as supplemental information. Note that a 70-year exposure duration is 
required to estimate cancer burden or provide an estimate of population-wide risk. 

This chapter provides guidance on how to evaluate the risk characterization component 
of risk assessments required by the Hot Spots Program. A general summary of the risk 
characterization components includes the following items and information. 

	 The locations of the point of maximum impact (PMI), the MEIR, and the
maximum exposed individual worker (MEIW) are to be identified. The PMI,
MEIW, and MEIR for cancer risk and for noncancer hazard indices (averaging
times for acute 1-hour, repeated 8-hour, and chronic hazard indices) may not be
the same location; all should be identified.
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	 The location of any specified sensitive receptors (e.g., schools, hospitals, 
daycare, or eldercare facilities - contact the District or reviewing authority for 
more information) should be identified 

	 Estimates of population-wide cancer risk and noncancer hazard 

This information must be clearly presented in cross-referenced text, tables, figures, 
and maps.  Chapter 9 provides an outline that specifies the content and 
recommended format of HRA results. The HARP software is the recommended 
model for calculating HRA results for the Hot Spots Program.  Information on 
obtaining the HARP software can be found under the Air Toxics Program on the 
ARB’s web site at www.arb.ca.gov. 

8.1.1 Tiered Approach to Risk Assessment 

The tiered approach for risk assessment that is presented in detail in the TSD (OEHHA, 
2012) and summarized here should be reviewed prior to conducting the health risk 
assessment. The tiered approach to risk assessment and the health impacts evaluation 
described here are included in the HARP software. 

The tiered approach provides a risk assessor with flexibility and allows consideration of 
site-specific differences (Table 8.1).  The four-tiered approach to risk assessment is 
intended to primarily apply to residential cancer risk assessment, both for inhalation and 
noninhalation pathways.  Risk assessors can tailor the level of effort and refinement of 
an HRA by using either the point estimate exposure assumptions as the basis of the 
exposure and risk assessment, or both the point estimate and a stochastic treatment of 
exposure factor distributions. 

Table 8.1 The Tiered Approach to Risk Assessment 

Tier Description When Applied 

Tier 1 
Utilizes OEHHA default point 
estimates of exposure 
variates 

All risk assessments must 
include a Tier 1 assessment 

Tier 2 

Utilizes site-specific point 
estimates for exposure 
variates (justified, and 
approved by OEHHA) 

A Tier 2 approach may be 
presented in addition to Tier 1 

Tier 3 
Utilizes OEHHA distributions 
of exposure variates 

A Tier 3 approach may be 
presented in addition to Tier 1 

Tier 4 

Utilizes site-specific 
distributions of exposure 
variates (justified, and 
approved by OEHHA) 

A Tier 4 approach may be 
presented in addition to Tier 1 
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Tier 1 is a standard point estimate approach that uses the recommended exposure 
variate (e.g., breathing or water ingestion rate) point estimates presented in this 
document. Derivations of these values are described in detail in OEHHA (2012). The 
results of the Tier 1 evaluations are required to be presented in the risk characterization 
section for all HRAs prepared for the Hot Spots Program. Thus, persons preparing an 
HRA using Tier 2 through Tier 4 evaluations must also include the risk characterization 
results of a Tier 1 evaluation in the HRA. 

As discussed in OEHHA (2012), if the risk characterization results from a Tier 1 
assessment are above a regulatory level of concern, the risk assessor may want to 
proceed with more site-specific analysis as described in Tier 2, or use a more resource-
intensive stochastic modeling effort described in Tier 3 and Tier 4 (for cancer risk). 
While further evaluation may provide more information to the risk manager on which to 
base decisions, the Tier 1 evaluation is useful in comparing risks among a large number 
of facilities and must be included in all HRAs. 

Tier 2 analysis allows the use of available and justifiable site-specific exposure variates 
(e.g., fish consumption), when presenting the potential health impacts. The site-specific 
information applied in a Tier 2 assessment must be adequately justified and approved 
by OEHHA and the District. In Tier 3, a stochastic approach to exposure assessment is 
taken using the distributions for the exposure pathways presented in the TSD (OEHHA, 
2012) and in Chapter 5 of this Guidance Manual.  The exposure distributions apply only 
to a residential receptor and are used only for the determination of cancer risk.  OEHHA 
has not developed exposure intake distributions for workers to use in the offsite worker 
exposure scenario. Tier 4 is also a stochastic approach for the residential exposure 
scenario but allows for utilization of site-specific exposure variate distributions if they are 
justifiable and more appropriate for the site under evaluation than those derived in 
OEHHA (2012).  Alternative site-specific distributions must be approved by OEHHA and 
the District. For an off-site worker cancer risk evaluation, Tiers 3 and 4 do not apply. 
Tier 3 and Tier 4 analyses show what a distribution of potential cancer risk may be to an 
individual or population based on a distribution of exposure inputs (e.g., water ingestion 
rate) rather than specific point estimates of exposure. 

Table 8.2 summarizes OEHHA’s recommendations for use of the four Tiers in cancer 
and noncancer risk assessment. 

Table 8.2 Tiers for Residential and Offsite Worker Cancer and
 
Noncancer Hot Spots Risk Assessments
 

Tier Cancer 
Non Cancer 

Chronic and 8-Hour 

Inhalation Noninhalation Inhalation Noninhalation 

Tier-1 X X X X 

Tier-2 X X Xb 

Tier-3 Xa Xa 

Tier-4 Xa Xa 

a 
Applies to residential exposure scenario only 

b 
Applies to chronic noncancer exposure only 
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OEHHA has not developed a stochastic approach (Tier 3 or 4) for estimating noncancer 
health impacts using acute, 8-hour, and chronic Reference Exposure Levels (RELs). 
Tier 1 is the only option for determining noncancer health impacts from inhalation 
exposure since calculating the hazard quotient involves dividing the ground level air 
concentrations for the specified exposure duration by the appropriate RELs. However, 
chronic noninhalation noncancer risks involve a calculation of dose from oral or dermal 
pathways to which site-specific evaluations could be considered under a Tier 2 
approach. 

Small foot-print facilities – Tier 2 or Tier 4 

Some facilities subject to the Air Toxics Hot Spots Act (e.g., some in the industry-wide 
categories such as gas stations or dry cleaners) have very small zones of impact. In 
some of these instances, there will be very few receptors within the zone of impact. It 
isn’t possible to develop special recommendations for exposure variates for all possible 
exposure scenarios. Alternative breathing rates (point estimates or distributions) may 
be used as part of Tier 2 or Tier 4 risk assessments with appropriate supporting 
justification in the case of a very small zone of impact. OEHHA is willing to work with 
risk managers at ARB and the Districts on this issue. 

8.2 Risk Characterization for Carcinogens 

Cancer risk is calculated by multiplying the daily inhalation or oral dose (calculated in 
Chapter 5), by a cancer potency factor, the age sensitivity factor, the frequency of time 
spent at home (for residents only), and the exposure duration divided by averaging time, 
to yield the excess cancer risk (see section 8.2.4).  As described below, the excess 
cancer risk is calculated separately for each age grouping and then summed to yield 
cancer risk at the receptor location. A brief description of the age sensitivity factors, 
exposure duration, and frequency of time spent at home are included in Sections 8.2.1 
to 8.2.3 below.  These factors are discussed in detail in OEHHA (2009) and OEHHA 
(2012). 

8.2.1 Adjustment for Early Life Stage Exposures to Carcinogens 

Studies have shown that young animals are more sensitive than adult animals to 
exposure to many carcinogens (OEHHA, 2009).  Therefore, OEHHA developed age 
sensitivity factors (ASFs) to take into account the increased sensitivity to carcinogens 
during early-in-life exposure (Table 8.3).  These factors were developed and described 
in detail in OEHHA (2009).  In the absence of chemical-specific data, OEHHA 
recommends a default ASF of 10 for the third trimester to age 2 years, and an ASF of 3 
for ages 2 through 15 years to account for potential increased sensitivity to carcinogens 
during childhood. 
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Table 8.3 Age Sensitivity Factors by Age Group for Cancer Risk
 
Assessment
 

Age Group Age Sensitivity Factor (unitless) 

3rd Trimester 10 

0<2 years 10 

2<9 years 3 

2<16 years 3 

16<30 years 1 

16-70 years 1 

For specific carcinogens where data indicate enhanced sensitivity during life stages 
other than the immediate postnatal and juvenile periods, or for which data demonstrate 
ASFs different from the default ASFs, the chemical-specific data should be used in 
order to adequately protect public health. 

The risk assessments generated under the Air Toxics Hot Spots Act are reviewed by 
OEHHA.  If a risk assessor had data indicating there are no windows of susceptibility 
early in life or that a different ASF should be used for a specific carcinogen and wanted 
to use these data, OEHHA would review the material as part of the review of the risk 
assessment. 

8.2.2 Fraction of Time Spent at Home for Cancer Risk Assessment 

OEHHA and ARB evaluated information from activity patterns databases to estimate the 
fraction of time at home (FAH) during the day (OEHHA, 2012).  This information can be 
used to adjust exposure duration and cancer risk from a specific facility’s emissions, 
based on the assumption that exposure to the facility’s emissions are not occurring 
away from home.  From the third trimester to age <2 years, 85% of time is spent at 
home (Table 8.4). From age 2 through <16 years, 72% of time is spent at home. From 
age 16 years and greater, 73% of time is spent at home.  Facilities with any school 
within the 1×10-6 (or greater) isopleth should use FAH = 1 for the child age groups (3rd 

Trimester, 0<2 years, and 2<16 years). See Appendix I for an example calculation 
using the FAH. 

Table 8.4 Recommendations for Fraction of Time at Home (FAH) 
for Evaluating Residential Cancer Risk 

Age Range Fraction of Time at Residence 

3rd Trimester, and 0<2 years 0.851 

2<16 years 2 0.721 

16-70 years 3 0.73 

1 
Use FAH = 1 if a school is within the 1×10

-6 
(or greater) cancer risk isopleth 
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2 
Also use FAH = 0.72 for 2<9 yr age group. 

3 
Also use FAH = 0.73 for 16<30 yr age group. 

The FAH is calculated based on a diary of trips taken over a 24-hour period on the 
survey day.  Ninety-five percent of the diary days were on weekdays.  Participants can 
select “vacation” as one of their trips. However, vacation time represented only a 
fraction (0.68%) of the over 175,000 trips recorded in the survey.  Because much of 
these vacation trips were presumed to be within-day trips and were only a small fraction 
of total trips, there is likely little overlap with the Exposure Frequency (EF) variate used 
in the dose equations in Chapter 5. 

8.2.3	 Exposure Duration for Estimating Cancer Risk to Residents and Off-Site 
Workers 

OEHHA recommends that an exposure duration (residency time) of 30 years be used to 
estimate individual cancer risk for the maximally exposed individual resident (MEIR) 
(Table 8.5).  OEHHA also recommends that the 30-year exposure duration be used as 
the basis for public notification and risk reduction audits and plans. The Districts, 
however, may opt to use the 70 year cancer risk for notification and risk reduction audits 
and plans. 

Note that the 30-year exposure duration starts in the third trimester to accommodate the 
increased susceptibility of exposures in early life (OEHHA, 2009), and would apply to 
both the point estimate and stochastic approaches. 

Table 8.5 Summary of Recommendations for Exposure Duration 
for Individual Cancer Risk at the MEIR and MEIW 

Receptor Recommendation 

Resident (MEIR) 30 years 

Resident (supplemental Information) 9 years for central tendency; 
70 years for maximum (lifetime) 

Worker (MEIW) 25 years 

Exposure durations of 9-years and 70-years are also recommended to be evaluated for 
the MEIR to show the range of cancer risk based on residency periods.  If a facility is 
notifying the public regarding cancer risk, the 9- and 70-year cancer risk estimates are 
useful for people who have resided in their current residence for periods shorter and 
longer than 30 years.  

The 9-, 30-, and 70-year exposures are chosen to coincide with U.S. EPA’s estimates of 
the average (9 years), high-end estimates (30-years) of residence time, and a lifetime 
residency (70 years). These estimates are also consistent with what is known about 
residence time in California. Together, the 9-, 30-, and 70-year cancer risk calculations 
provide a useful presentation of cancer risk and the relationship to duration of residency 
and, thus, exposure to a facility’s emissions. 
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For the maximally exposed individual worker (MEIW), OEHHA recommends using an 
exposure duration of 25 years to estimate individual cancer risk for the off-site worker 
scenario (Table 8.5).  This duration represents approximately the 95th percentile of job 
tenure with the same employer in the U.S. 

8.2.4 Calculating Residential and Offsite Worker Inhalation Cancer Risk 

Residential Receptors 

For residential inhalation exposure, cancer risk must be separately calculated for 
specified age groups (Eq. 8.2.4A, see Section 8.2.1), because of age differences in 
sensitivity to carcinogens and age differences in intake rates (per kg body weight).  
Separate risk estimates for these age groups provide a health-protective estimate of 
cancer risk by accounting for greater susceptibility in early life, including both age-
related sensitivity and amount of exposure. The following equation illustrates the 
formula for calculating residential inhalation cancer risk.  See Appendix I for a detailed 
example calculation. 

A. Equation 8.2.4 A: RISKinh-res = DOSEair × CPF × ASF × ED/AT × FAH 

7. RISK inh-res =	 Residential inhalation cancer risk
8. DOSEair =	 Daily inhalation dose (mg/kg-day) 
9. CPF = Inhalation cancer potency factor (mg/kg-day-1) 
10.ASF = Age sensitivity factor for a specified age group (unitless) 
11.ED = Exposure duration (in years) for a specified age group 
12.AT = Averaging time for lifetime cancer risk (years) 
13.FAH = Fraction of time spent at home (unitless) 

a: Recommended default values for EQ 8.2.4 A: 

5. DOSEair =	 Calculated for each age group from Eq. 5.4.1 
6. CPF =	 Substance-specific (see Table 7.1) 
7. ASF =	 See Section 8.2.1 
8.	 ED = 0.25 years for 3rd trimester, 2 years for 0<2, 7 years for 

2<9, 14 years for 2<16, 14 years for 16<30, 54 years for 
16-70 

9. AT = 70 years*
 
10.FAH = See Table 8.4
 

*Although AT actually sums to 70.25 years when the 3rd trimester (0.25 years) is
included, OEHHA recommends rounding AT = 70 years (and rounding residential 
exposure durations at 9- and 30-years rather than 9.25- and 30.25-years) to simplify 
the calculation without causing a significant adjustment. Note that the dose for the 
3rd trimester is based on the breathing rate of pregnant women using the 
assumption that the dose to the fetus during the 3rd trimester is the same as that to 
the mother. 
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Cancer risks calculated above for individual age groups are summed to estimate cancer 
risk for 9-, 30- and 70-year exposures as shown below.  Note that this example includes 
the Fraction of Time Spent at Home (FAH) for each age grouping. 

Calculation of Inhalation Cancer Risk from the Third Trimester to Age Nine: 

RISK inh-res = (DOSEair third trimester × CPF × 10 × 0.25/70 years × FAH3rd tri <2) 
+ (DOSEair age 0<2 × CPF × 10 × 2/70 × FAH3rd tri <2 ) + (DOSEair age 2<9 × 
CPF × 3 × 7/70 years × FAH2<9) 

Calculation of Inhalation Cancer Risk from Third Trimester to Age 30: 

RISK inh-res = (DOSEair third trimester × CPF × 10 × 0.25/70 years × FAH3rd tri <2) 
+ (DOSEair age 0<2 × CPF × 10 × 2/70 × FAH3rd tri <2) + (DOSEair age 2<16 × 
CPF × 3 × 14/70 × FAH2<16 ) + (DOSEair age 16<30 × CPF × 1 × 14/70 years × 
FAH16-30) 

Calculation of Inhalation Cancer Risk from Third Trimester to Age 70: 

RISK inh-res = (DOSEair third trimester × CPF × 10 ×0.25/70 years× FAH3rd tri <2) 
+ (DOSEair age 0<2 × CPF × 10 × 2/70 × FAH3rd tri <2 ) + (DOSEair age 2<16 × 
CPF × 3 × 14/70 × FAH2<16 ) + (DOSEair age 16<70 × CPF × 1 × 54/70 years × 
FAH16-70) 

Expressing cancer risk in “chances per million” is useful as a risk communication tool for 
the public, but cancer risk can also be expressed in other ways, such as “chances per 

5 7
100,000” (cancer risk × 10 ) or “chances per 10 million” (cancer risk × 10 ).  To convert 

the resulting cancer risk estimate to chances of developing cancer per million 
6

individuals exposed, multiply the cancer risk by 10 : 

6
Cancer risk × 10 = chances per million 

For exposure to multiple carcinogenic substances, Table 8.7 and Table I.5 in Appendix I 
are examples of how cancer risks of individual substances are summed to determine 
the total cancer risk. 

Worker Receptors 

For assessment of off-site worker cancer risk at the MEIW, the default assumes working 
age begins at 16 years.  Note that the residential FAH factor in Eq. 8.2.4.A above does 
not apply for workers.  The daily inhalation dose (DOSEair) (as calculated in Chapter 5, 
EQ 5.4.1.2) is based on the adjusted 8-hour concentration at the MEIW (for non
continuous sources) and amount of time the offsite worker’s schedule overlaps with the 
facility’s emission schedule.  The duration of exposure at the MEIW receptor is 25 
years, as discussed in the TSD (OEHHA, 2012). 
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B. Equation 8.2.4 B: RISKinh-work = DOSEair × CPF × ASF × ED/AT 

1. RISK inh-work = Worker inhalation cancer risk 

a: Recommended default values for EQ 8.2.4 B: 

1. DOSEair = Calculated for workers in Eq. 5.4.1.2 
2. CPF = Substance specific (see Table 7.1) 
3. ASF = 1 for working age 16-70 yrs (See Section 8.2.1) 
4. ED = 25 years 
5. AT = 70 yrs for lifetime cancer risk 

Work Locations with Daycare Facilities: 

An additional risk management consideration for offsite worker cancer risk assessment 
of a Hot Spots facility is whether there are women of child bearing age at the MEIW 
location and whether the MEIW has a daycare center.  In the case of women of child
bearing age at the MEIW, the Districts may wish to treat the off-site MEIW in the same 
way as the residential scenario to account for the higher susceptibility during the third 
trimester of pregnancy (i.e., use of an ASF=10 for third trimester exposure). If there is 
onsite daycare at the MEIW, then the risks to the children will be underestimated using 
the offsite adult worker scenario. In this case, the Districts may wish to include a cancer 
risk assessment for the children in the onsite daycare, assuming they could be there 
from 0 to age 6 years (ED = 6 years) and using the appropriate exposure factors to 
calculate DOSEair, fraction of time at worksite (e.g., hrs at daycare per 24 hrs), and 
ASFs in EQ 8.2.4 B to account for the higher susceptibility of infants and children to 
carcinogens. 

Children at a MEIW daycare may also be assessed for noninhalation exposures. 
Typically, soil ingestion and dermal exposure will be the most common noninhalation 
pathways.  However, all pathways that are present at the daycare should be included. 
See section 8.2.6 for more discussion of multipathway risk assessment methods. 

8.2.5 Calculation of Noninhalation Cancer Risk 

A small subset of Hot Spots substances is subject to deposition onto the soil, plants, 
and water bodies (see Table 5.1).  These substances need to be evaluated by the 
appropriate noninhalation pathways, as well as by the inhalation pathway, and the risk 
characterization results must be presented in all HRAs. These substances include 
semi-volatile organic chemicals and heavy metals.  

For all multipathway substances, the exposure pathways that must be evaluated at 
every residential and worker site (in addition to inhalation) are soil ingestion and dermal 
exposure.  If PAHs (and creosotes), lead, dioxins, furans, or PCBs are emitted, then the 
breast-milk consumption pathway becomes mandatory for residential receptors. 
OEHHA has developed transfer coefficients for these chemicals from the mother to 
breast milk (see OEHHA, 2012 for details). The other exposure pathways (e.g., 
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ingestion of homegrown produce or fish) are only evaluated for residential receptors if 
the facility impacts that exposure medium and the receptor under evaluation can be 
exposed to that medium or pathway.  For example, if the facility does not impact a 
fishable body of water within the isopleth of the facility, or the impacted water body does 
not sustain fish that are consumed by fishers, then the fish pathway will not be 
considered for that facility or receptor.  

Table 8.6 identifies the residential receptor exposure pathways that are mandatory and 
those that are dependent on the available routes of exposure. Table 8.6 also identifies 
the three exposure pathways that are relevant for a worker receptor. The cancer risk 
estimates should be presented in the risk characterization section of the risk 
assessment for all the appropriate pathways. 

Table 8.6 Mandatory and Site/Route Dependent
 
Exposure Pathways
 

Mandatory Exposure Pathways 
Site/Route Dependent Exposure 

Pathways 

 Inhalationw

 Soil Ingestionw

 Dermal Exposure to Contaminated
Soilw

 Breast Milk  Consumption *

 Homegrown Produce Ingestion

 Angler-Caught Fish Ingestion

 Drinking Water Ingestion

 Home-Raised Animal Product Ingestion
(Dairy (Cow’s) Milk, Meat (Beef, Pork,
Chicken) and Egg).

(w) Identifies the appropriate exposure pathways that should be evaluated for a worker.  	These 
pathways are inhalation, dermal exposure, and the soil ingestion pathway. 

(*) If PAHs (including creosotes), lead, dioxins, furans, or PCBs are emitted, then the breast-milk 
consumption pathway becomes mandatory. 

The noninhalation residential cancer risk is calculated using the same steps as 
inhalation cancer risk described in Section 8.2.4. A dose (see Chapters 4 and 5) from 
the pathway under evaluation (e.g., soil ingestion) is multiplied by the substance-
specific oral slope factor, expressed in units of inverse dose (i.e., (mg/kg/day)-1) 
(Table 7.1), the appropriate age sensitivity factor (ASF), and exposure duration divided 
by averaging time to yield the cancer risk for a specified age grouping.  Cancer risk for 
each age group is summed as appropriate for the exposure duration. The FAH factor is 
relevant only to the inhalation pathway and is not appropriate to use in the noninhalation 
pathways. 

Equation 8.2.5 illustrates the formula for calculating noninhalation cancer risk.  Details 
(data, algorithms, and guidance) for each exposure pathway are presented in Chapter 5 
and in OEHHA (2012). 
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A. Equation 8.2.5: RISKnoninh = DOSEnoninh × CPForal × ASF × ED/AT 

1. RISKnoninh =	 Noninhalation pathway cancer risk 
2.	 DOSEnoninh = Daily dose (mg/kg-day) for a specified non-inhalation 

pathway for each age group 
3. CPForal =	 Oral cancer potency (slope) factor (mg/kg-day-1) 
4. ASF =	 Age sensitivity factor for a specified age group (unitless) 
5. ED =	 Exposure duration (in years) for a specified age group 
6. AT =	 Averaging time for lifetime cancer risk 

a: Recommended default values for EQ 8.2.5: 

1.	 DOSEnoninh = Calculated in Chapter 5 dose algorithms for each age 
group and for each noninhalation route in Table 8.6 the 
receptor is exposed to 

2. CPForal =	 Substance-specific (see Table 7.1) 
3. ASF =	 See Section 8.2.1 
4.	 ED = Residents: 0.25 years for 3rd trimester, 2 years for 0<2, 

7 years for 2<9, 14 years for 2<16, 14 years for 16<30, 
54 years for 16-70 

= Offsite worker: 25 yrs 
5. AT =	 70 years 

Estimating cancer risk for 9-, 30- and 70-years by summing the individual age-group 
cancer risks is the same as that shown for the inhalation route in Section 8.2.4. The 
exception is that the FAH variate is only appropriate for the residential inhalation 
pathway and is not a factor for oral and dermal exposure pathways. 

Calculation of Noninhalation Cancer Risk from Third Trimester to Age 30: 

RISKnoninh-res = (DOSEnoninh third trimester × CPF × 10 × 0.25/70 years) + 
(DOSEnoninh age 0<2 × CPF × 10 × 2/70) + (DOSEnoninh age 2<16 × CPF × 3 × 14/70) 
+ (DOSEnoninh age 16<30 × CPF × 1 × 14/70 years) 

To convert this estimated probability of risk to chances per million of developing cancer, 
6

multiply the estimated cancer risk for each noninhalation exposure route by 10 . This 

result is useful communication tool to compare risks for each pathway of exposure. 

6
Cancer risk x 10 = cancer risk expressed as chances per million 

For assessment of the offsite worker the typical noninhalation pathways that apply for 
worker cancer risk are the dermal exposure pathway and the soil ingestion pathway. 

Children at a MEIW daycare may also be assessed for noninhalation exposures. 
Typically, soil ingestion and dermal exposure will be the most common noninhalation 
pathways.  However, all pathways that are present at the daycare should be included. 

8-11
 



       

 

 
 

    

     
      

  
  

  
    

 
     

  
  

  
  

  
   

 

 
    

   
   

  
    

  

   
 

 

   
    

   
 

  
 

  
  

    
  

Air Toxics Hot Spots Program Guidance Manual February 2015 

8.2.6 Multipathway Cancer Risk Methodology 

Under a Tier 1 assessment, it is necessary to calculate the total cancer risk from both 
inhalation and noninhalation exposures if multipathway substances are emitted from the 
facility.  The calculation of cancer risk that includes exposure to a multipathway 
substance or substances has three steps: 

1) Calculate cancer risk for the inhalation pathway (EQ 8.2.4 A for residents, 
EQ 8.2.4 B for off-site workers) for all substances, and the noninhalation 
pathways that apply (EQ 8.2.5) for all multipathway substances, using high-end 
point estimates of intake rates. 

2) For each multipathway substance, identify the two exposure pathways with the 
highest risk. These are the dominant pathways that are to be assessed using 
high-end point estimates of intake rates for the total cancer risk.  For all other 
pathways, the average point estimate of intake rates may be used to calculate 
the pathway cancer risk (See OEHHA (2012) for more information). 

3) To calculate total cancer risk, all inhalation and noninhalation pathways are 
summed together for all substances. 

The final cancer risk calculation using a combination of high-end and average exposure 
parameters is referred to as the derived risk in the HARP software. This is described in 
Chapter 1, Section 1.4.1 of OEHHA (2012). The inhalation route is almost always one of 
the two dominant pathways in a multipathway cancer risk assessment. Therefore, in 
most cases only one noninhalation pathway would be calculated using a high-end dose 
point estimate.  For all other pathways, the average point estimate may be used to 
calculate the pathway cancer risk. 

For example, if dermal exposure and soil ingestion risks are calculated, then the cancer 
risks from these pathways would be summed along with the inhalation cancer risks to 
give the total cancer risk for the single multipathway substance: 

Cancer Risk (inhalation) + Cancer Risk (dermal) + Cancer Risk (soil) = Total Risk 

The mother’s milk pathway also becomes a mandatory pathway to assess risk in 
nursing infants if the mother is exposed to specific substances (see Table 5.1). 

Many facilities will emit multiple carcinogenic substances. If multiple substances are 
emitted, the substance-specific cancer risks for all exposure pathways are summed to 
give the (total) multipathway cancer risk at the receptor location. The HARP software 
will display not only the multipathway risk for each carcinogenic substance, but also 
show a breakdown of the cancer risk from each exposure pathway.  Table 8.7 shows 
the results of a multipathway risk assessment for a hypothetical facility. While not 
presented in the following table, it is critical to identify the driving exposure pathways 
and the driving substances in a multipathway cancer risk assessment when 
summarizing and presenting the HRA results.  See Chapter 9 for more information. 
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Table 8.7 Multipathway Assessment of a Hypothetical Facility 30 
Year Cancer Risk
 

Substance 
Cancer Riska Cancer riskb

(chances per million) 

Arsenic 1.1 × 10 -5 (i) 
3 × 10 -7 (ni) 

11 (i) 
0.3 (ni) 

Benzene 2.92 × 10 -4 (i) 292 (i) 

2,3,7,8-TCDD (dioxin) 1.06 × 10 -4 (i) 
5.7 × 10 -5 (ni) 

106 (i) 
57 (ni) 

1,3-Butadiene 6.0 × 10 -6 (i) 6 (i) 

Total Facility Cancer Risk 4.723 x 10 -4 472 
a 

As calculated in EQ 8.2.4 A or EQ 8.2.5 
b 
Calculated as: cancer risk × 10

6 
= chances per million

i = inhalation pathway contribution 
ni = noninhalation pathway contribution 

Cancer risk in Table 8.7 for the multipathway substances, arsenic and 2,3,7,8-TCDD, is 
arranged by the inhalation pathway risk and the sum of all noninhalation pathway risks. 
The total facility multipathway cancer risk is the sum of all inhalation and noninhalation 
pathways. 

Cancer risks from different substances are treated additively in risk assessment 
generally, and in the Hot Spots Program in part because many carcinogens act through 
the common mechanism of DNA damage. The additive assumption is reasonable from 
a public health point of view.  Other possible interactions of multiple carcinogens include 
synergism (effects are greater than additive) or antagonism (effects are less than 
additive).  The type of interaction is both chemical and dose dependent and in most 
cases the data are not available to adequately characterize these interactions. 

8.2.7 Multipathway Cancer Risk for Infant Exposure to Mother’s Milk 

The mother’ milk pathway becomes mandatory if the nursing mother is exposed to one 
or more of the following multipathway substances: dioxins and furans, PCBs, PAHs 
including creosotes, and lead. The default assumption inherent in the intake rate is that 
the infant’s only source of food is breast for the first year (e.g., is fully breastfed, see 
OEHHA, 2012, for details), which is one-half of the 0<2 year age group used in the Hot 
Spots program. Thus, the cancer risk by the mother’s milk pathway will need to be 
calculated with a modified cancer risk equation using a different exposure duration: 
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A. Equation 8.2.7: RISKmm = Dose-Im × CPForal × ASF × ED/AT 

1. RISKmm = Infant cancer risk via mother’s milk pathway 
2. Dose-Im = Daily dose (mg/kg-day) to infant from mother’s milk 
3. CPForal = Oral cancer slope factor (mg/kg-day-1) 
4. ASF = Age sensitivity factor for infant (unitless) 
5. ED = Exposure duration (in years) for infant 
6. AT = Averaging time for lifetime cancer risk 

a: Recommended default values for EQ 8.2.7: 

6.	 Dose-Im = Calculated from EQ 5.4.3.5.2, dose to infant via mother’s 
milk 

7. CPForal =	 Substance-specific (see Table 7.1) 
8. ASF =	 10 (See Section 8.2.1) 
9. ED = 1 yr (1st yr of 0<2 yr age group)
 
10.AT = 70 years
 

Once the cancer risk is determined for the mother’s milk pathway for each applicable 
substance, the pathway risk is summed with other pathway risks. 

For Tier 1, the derived approach for cancer risk assessment should be used if the 
mother’s milk pathway applies. As outlined in Section 8.2.6, the two dominant pathways 
will be calculated using high-end point estimates of intake rates; all additional pathways 
may be calculated using average point estimates of intake rates. There will be four 
mandatory pathways to assess (inhalation, mother’s milk, soil ingestion and dermal 
exposure) for cancer risk when exposure to dioxins/furans, PCBs, PAHs including 
creosotes, and/or lead occurs.  Therefore, if the infant is exposed to no other additional 
site-specific noninhalation pathway(s), only the two dominant pathways among the four 
will be assessed for cancer risk using high-end point estimates of intake rates; and the 
others would be assessed using the average point estimate of intake rate. 

In short, multipathway cancer risk for a substance is estimated by summing the potential 
inhalation and noninhalation cancer risks for the receptor location of interest.  See the 
discussion of Tier 1 in Section 8.2.6 or the TSD for more information on the method 
used to determine the multipathway cancer risk.  

8.2.8 Cancer Risk Characterization for Stochastic Risk Assessment 

Risk characterization for a stochastic risk assessment is similar to that described for the 
point-estimate approach.  However, the stochastic risk assessment produces a 
distribution of risk that accounts for some of the natural variability in exposure-related 
factors, such as breathing rates or water intake. The cancer risk distribution for 
inhalation cancer risk, for example, is generated by multiplying randomly selected 
values from the breathing rate distribution by the ground level air concentration, and the 
cancer potency factor.  A variation of the Monte Carlo method called Latin hypercube 
sampling is the method by which the values from the breathing rate distribution are 
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selected.  If noninhalation pathways need to be evaluated, the same process is followed 
for each pathway and the risk is summed to give an overall inhalation and noninhalation 
cancer risk distribution. Further, the specification of Age Sensitivity Factors and the 
need to separately calculate risks require that a Monte Carlo sampling be conducted for 
each age group and the cancer risk distributions are then summed across age groups. 

The HARP software will perform an HRA using a Monte Carlo analysis with either 
OEHHA-provided or user-provided data distributions and will include the statistics for 
the distributions.  In risk assessments that have chosen to use the distribution of 
exposure variates, the cancer risk distribution for a 30-year residential exposure 
duration (MEIR) should be presented in the risk characterization section We also 
recommend including the 9 and 70-year cancer risk at the MEIR as supplemental 
information. Note that a 70-year exposure duration is required to estimate cancer 
burden or provide an estimate of population-wide risk. A stochastic approach has not 
been developed for acute, 8-hour, and chronic noncancer health impacts or worker 
(MEIW) exposures. 

8.2.9 Use of Individual Cancer Risk and Population-wide Cancer Risk 

Cancer risk for an individual receptor and a representation of population-wide cancer 
risk are both important components of a risk assessment. The individual receptor 
approach reflects the exposures that may occur to an individual receptor over a period 
of time at a specific location. The individual cancer risk approach has some inherent 
limitations in terms of illustrating and potentially protecting population-based public 
health. For example, a facility with a small emissions footprint may impact a few 
individuals with a high individual potential cancer risk; whereas, a facility with a larger 
emission footprint may have a lower potential cancer risk for an individual receptor but 
expose many more people to those levels. Since this larger emitting facility can impact 
many more people, the population-wide health impacts are magnified due to the larger 
number of people exposed to the facility’s emissions. This potential for higher 
population impacts is not captured by the individual receptor risk methodology. 
Therefore, the individual and population-wide heath impacts should be presented for all 
facilities to provide a more complete illustration of the facility’s health impacts. 

8.2.9.1 Population Risk 

For facilities with large emission footprints (e.g., refineries, ports, or rail yards, etc.), 
population-based health impacts are critical to provide a better illustration of the 
potential impacts of emissions since large numbers of people may be exposed to the 
emissions. The individual cancer risk approach has some inherent limitations in terms 
of protecting public health. A small facility with a single stack can impact a few 
individuals with an individual cancer risk that is unacceptable, whereas a large facility 
may have an individual cancer risk that is below the acceptable limit for individual risk 
but exposes many more people. Thus, the population-wide impacts are larger for the 
large facility.  Population-wide risk is independent of individual risk, and assumes that a 
population (not necessarily the same individuals) will live in the impacted zone over a 
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70-year period. Thus, a 70-year exposure duration is required for estimates of 
population-wide risks. 

To evaluate population risk, one method that regulatory agencies have used is the 
cancer burden method to account for the number of excess cancer cases that could 
occur in a population. 

Cancer Burden 

The cancer burden can be calculated by multiplying the cancer risk at a census block 
centroid by the number of people who live in the census block, and adding up the 
estimated number of potential cancer cases across the zone of impact.  The result of 
this calculation is a single number that is intended to estimate of the number of potential 
cancer cases within the population that was exposed to the emissions for a lifetime (70 
years). 

The cancer burden is calculated on the basis of lifetime (70-year) risks (whereas 
individual cancer risk at the MEIR is based on 30-year residential exposure). Cancer 
burden is independent of how many people move in or out of the vicinity of an individual 
facility. For example, if 10,000 people are exposed to a carcinogen at a concentration 
with a 1×10-5 cancer risk for a lifetime the cancer burden is 0.1, and if 100,000 people 
are exposed to a 1 × 10-5 risk the cancer burden is 1. 

Estimate of Population Wide Risk 

An estimate of the number of people exposed at various cancer risk levels can provide 
perspective on the magnitude of the potential public health threat posed by a facility. 
This approach is intended as a replacement for or addition to the cancer burden 
calculation used by some Districts in the past. The new approach provides a much 
easier way for the general public to interpret results when compared to cancer burden 
estimates. A facility in a sparsely populated area can have a public health impact 
different from the same facility in a highly populated area; however, under the cancer 
burden method, those differences may not be seen. Some suggested approaches and 
methods for performance of a screening or refined population exposure analyses are 
provided in Section 4.6. 

The District or reviewing authority should be consulted before beginning the population 
exposure estimates and, as results are generated, further consultation may be 
necessary. Note that a 70-year exposure duration is required to estimate cancer 
burden or provide an estimate of population-wide risk. 

The zone of impact for estimating the number of persons exposed to a cancer risk from 
facility emissions should be set at a minimum of a 10-6 cancer risk level (see Section 
4.6.1). Some Districts may prefer to use a cancer risk of 10-7 to define the carcinogenic 
zone of impact. The total number of persons exposed to a series of potential risk levels 
can be presented to aid risk managers in understanding the magnitude of the potential 
public health impacts. 
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The HARP software can provide population-level risk estimates as cancer burden or as 
the number of persons exposed to a selected (user-identified) cancer risk level at block 
level centroids. 

8.2.9.2 Population Estimates for Noncancer Health Impacts 

A noncancer chronic, 8-hour, and acute population estimate of the number of people 
exposed to acute, 8-hour, and chronic HQs or HIs exceeding 0.5 or 1.0, in increments of 
1.0, should also be presented.  For example, a facility with a maximum chronic HI of 4.0 
would present the number of people exposed to a chronic HI of 0.5, 1.0, 2.0, 3.0, and 
4.0. The isopleths used in this determination should be drawn using the smallest 
feasible grid size.  The same methods that are described in Chapter 4 and Section 8.2.9 
(for the population exposure estimate for cancer risk) should be used in the chronic, 
8-hour and acute population estimates. Population estimates for acute, 8-hour, and 
chronic health impacts should be presented separately. 

8.2.9.3 Factors That Can Impact Population Risk – Cumulative Impacts 

Although the Hot Spots program is designed to address the impacts of single facilities 
and not aggregate or cumulative impacts, there are a number of known factors that 
influence the susceptibility of the exposed population and thus may influence population 
risk.  Socioeconomic status influences access to health care, nutrition, and outcome 
after cancer diagnosis. Community unemployment can affect exposure and residency 
time near a facility.  Factors that affect the vulnerability of the population are discussed 
in the report Cumulative Impacts: Building a Scientific Foundation (OEHHA, 2010).  
Information on many of these factors is relatively easy to obtain at the census tract 
level.  The OEHHA recommends that these types of factors be considered by the risk 
manager, along with the quantitative measures of population risk.  OEHHA is in the 
process of developing guidance on quantification of the impact of these factors.  

8.2.10 Cancer Risk Evaluation of Short Term Projects 

The local air pollution control districts sometimes use the risk assessment guidelines for 
the Hot Spots program in permitting decisions for short-term projects such as 
construction or waste site remediation. Frequently, the issue of how to address cancer 
risks from short-term projects arises. 

Cancer potency factors are based on animal lifetime studies or worker studies where 
there is long-term exposure to the carcinogenic agent. There is considerable 
uncertainty in trying to evaluate the cancer risk from projects that will only last a small 
fraction of a lifetime.  There are some studies indicating that dose rate changes the 
potency of a given dose of a carcinogenic chemical.  In others words, a dose delivered 
over a short time period may have a different potency than the same dose delivered 
over a lifetime. 
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The OEHHA’s evaluation of the impact of early-in-life exposure has reduced some of 
the uncertainty in evaluating the cancer risk to the general population for shorter-term 
exposures, as it helps account for susceptibility to carcinogens by age at exposure 
(OEHHA, 2009). 

Due to the uncertainty in assessing cancer risk from very short-term exposures, we do 
not recommend assessing cancer risk for projects lasting less than two months at the 
MEIR.  We recommend that exposure from projects longer than 2 months but less than 
6 months be assumed to last 6 months (e.g., a 2-month project would be evaluated as if 
it lasted 6 months). Exposure from projects lasting more than 6 months should be 
evaluated for the duration of the project. In all cases, for assessing risk to residential 
receptors, the exposure should be assumed to start in the third trimester to allow for the 
use of the ASFs (OEHHA, 2009).  Thus, for example, if the District is evaluating a 
proposed 5-year mitigation project at a hazardous waste site, the cancer risks for the 
residents would be calculated based on exposures starting in the third trimester through 
the first five years of life. 

For the MEIW, we recommend using the same minimum exposure requirements used 
for the residential receptor (i.e., no evaluation for projects less than 2 months; projects 
longer than 2 months but less than 6 months are assumed to last 6 months; projects 
longer than 6 months would be evaluated for the duration of the project). Although the 
off-site worker scenario assumes that the workers are 16 years of age or older with an 
Age-Sensitivity Factor of 1, another risk management consideration for short-term 
project cancer assessment is whether there are women of child bearing age at the 
worksite and whether the MEIW receptor has a daycare center.  In this case, the 
Districts may wish to treat the off-site MEIW in the same way as the residential scenario 
to account for the higher susceptibility during the third trimester of pregnancy, and for 
higher susceptibility of infants and children. 

Finally, the risk manager may want to consider a lower cancer risk threshold for risk 
management for very short-term projects. Typical District guidelines for evaluating risk 
management of Hot Spots facilities range around a cancer risk of 1 per 100,000 
exposed persons as a trigger for risk management. Permitting thresholds also vary for 
each District. There is valid scientific concern that the rate of exposure may influence 
the risk – in other words, a higher exposure to a carcinogen over a short period of time 
may be a greater risk than the same total exposure spread over a much longer time 
period.  In addition, it is inappropriate from a public health perspective to allow a lifetime 
acceptable risk to accrue in a short period of time (e.g., a very high exposure to a 
carcinogen over a short period of time resulting in a 1 ×10-5 cancer risk).  Thus, 
consideration should be given for very short term projects to using a lower cancer risk 
trigger for permitting decisions. 
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8.3	 Noncancer Acute, 8-Hour, and Chronic Inhalation Health Impacts – the 
Hazard Index Approach 

All substances in the Hot Spots Program that have noncancer health impacts at a 
receptor must be evaluated through the inhalation pathway.  Estimates of noncancer 
inhalation health impacts are determined by dividing an airborne concentration at the 
receptor by the appropriate Reference Exposure Level (REL).  This is termed the 
Hazard Index Approach.  A REL is used as an indicator of potential noncancer health 
impacts and is defined as the concentration at which no adverse noncancer health 
effects are anticipated. When a health impact calculation is performed for a single 
substance, then it is called the hazard quotient (HQ).  Each REL for a substance will 
have one or more target organ systems (e.g., respiratory system, nervous system, etc.) 
where the substance can have a noncancer health impact. Thus, all HQs have 
specified target organ systems associated with them. The sum of the Hazard Quotients 
of all chemicals emitted that impact the same target organ is termed the Hazard Index. 
Inhalation RELs for noncancer health impacts have been developed for acute, 8-hour, 
and chronic exposures to a number of Hot Spots substances.  Acute RELs are designed 
to protect against the maximum 1-hour ground level concentration at the receptor. 
Eight-hour RELs are designed to protect people with daily 8-hour schedules, such as 
offsite workers, in an impacted zone. The 8-hour RELs should be used for typical daily 
work shifts of 8-9 hours.  For further questions, assessors should contact OEHHA, the 
District, or reviewing authority to determine if the 8-hour RELs should be used in your 
HRA.  Any discussions or directions to exclude the 8-hour REL evaluation should be 
documented in the HRA. Chronic RELs protect against long-term exposure to the 
annual average air concentration spread over 24 hours/day, 7 days/week. 

OEHHA has added 8-hour RELs to the set of noncancer RELs that were previously 
comprised of acute and chronic RELs (OEHHA, 2008).  Specifically, 8-hour RELs are 
air concentrations at or below which health impacts would not be expected even for 
sensitive subpopulations in the general population with repeated daily 8-hour exposures 
over a significant fraction of a lifetime. The 8-hour RELs can be used to evaluate the 
potential for health impacts (including effects of repeated exposures) in offsite workers, 
and to children and teachers exposed during school hours.  Although not required in the 
HRA, they could also be applied by the Districts to a residential scenario where a facility 
operates only a portion of the day and exposure to residences is not adequately 
reflected by averaging concentrations over a 24 hour day.  The number of chemicals 
with 8-hour RELs will increase as OEHHA re-evaluates RELs for chemicals under 
SB-25 to ensure that they are protective of children’s health. 

Acute, 8-hour, and chronic RELs are needed because the dose metrics and even the 
health impact endpoints may be different with the different exposure durations of acute, 
daily 8-hour, and chronic exposures. Also, although chronic REL values are lower or 
set the same as 8-hour RELs, there are some cases such as special meteorological 
situations (e.g., significant diurnal-nocturnal meteorological differences) or intermittent 
exposures where the 8-hour REL may be more protective than the chronic REL. 
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Chapter 4 describes air dispersion modeling and both Chapter 6 and Appendix L list the 
needed dose-response information to evaluate non-cancer hazards.  Appendix I 
presents sample calculations for determining acute HQs and HIs, 8-hour HQs and HIs, 
and chronic multipathway HQs and HIs. Chapter 9 provides an outline of information 
required for risk characterization. The HARP software will calculate the HQ and HI for 
Hot Spots risk assessments. 

8.3.1 Calculation of Noncancer Inhalation Hazard Quotient and Hazard Index 

To calculate the acute HQ, the maximum 1-hour ground level concentration (in g/m3) 

of a substance at a receptor is divided by the acute 1-hour REL (in g/m3) for the 
substance: 

1-Hour Max Concentration (μg/m3)
Acute Hazard Quotient = 

Acute REL (μg/m3) 

To calculate the chronic HQ, the annual average ground level concentration of a 
substance is divided by the chronic REL for the substance: 

Annual Average Concentration (μg/m3)
Chronic Hazard Quotient = 

Chronic REL (μg/m3) 

To calculate the 8-hour HQ, the adjusted annual average ground level concentration of 
a substance (represented as “Adjusted Cair” in EQ 5.4.1.4 A) is divided by the 8-hour 
REL for the substance: 

Adjusted Annual Average Concentration (μg/m3)
8-hour Hazard Quotient =
 

8-hour REL (μg/m3)
 

The daily 8-hour average ground level concentrations used for calculating the 8-hour 
HQs are derived as described in Chapter 4. 

An HQ of 1.0 or less indicates that adverse health effects are not expected to result 
from exposure to emissions of that substance.  As the HQ increases above one, the 
probability of human health effects increases by an undefined amount. However, it 
should be noted that a HQ above one is not necessarily indicative of health impacts due 
to the application of uncertainty factors in deriving the RELs. 

If a receptor is exposed to multiple substances that target the same organ system, then 
the HQs for the individual substances are summed to obtain a Hazard Index (HI) for that 
target organ. 

Table 8.8 is an example of an HRA spreadsheet showing acute inhalation HQs 
arranged by target organ system for several substances. The bottom row shows the 
summed HQs by target organ system to derive the HIs. 
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Table 8.8 Individual Hazard Quotients and Total Hazard Index for
 
Acute Inhalation Exposure
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Ammonia 0.6 0.6 

Arsenic 0.2 0.2 0.2 

Benzene 0.02 

Chlorine 0.7 0.7 

Total Hazard 
Index 

0.22 0.2 0.2 1.3 1.3 

A more detailed example of calculating HQs and HIs and of determining noncancer 
health impacts is shown in Appendix I. 

Hazard quotients or HIs for different target organs are not summed together (e.g., do 
not add the impacts for the eye to the cardiovascular system).  Chapter 6 and 
Appendix L have lists of the organ systems affected by each substance.  Unlike the 
cancer risk algorithms, no exposure duration adjustment (e.g., 9 yrs / 70 yrs) should be 
made for noncancer assessments. 

There are limitations to this method of assessing cumulative noncancer health impacts. 
The impact on organ systems may not be additive if health effects occur by different 
mechanisms.  However, the impact on organ systems could also be synergistic.  An 
analysis by a trained health professional familiar with the substance’s toxicological 
literature is usually needed to determine the public health significance of an HQ or HI 
above one.  It is recommended that the Air District contact OEHHA if this situation 
presents itself.  For assessing the noncancer health impacts of lead, different 
procedures are used; please see Appendix F. 

8.3.2	 Calculating Noninhalation (oral) Noncancer Hazard Quotient and Hazard 
Index 

Similar to the situation with multipathway carcinogenic substances, multipathway 
substances that present a noncancer hazard are assessed by noninhalation routes of 
exposure (see Table 8.6).  Noninhalation routes of exposure are assessed only for 
chronic exposure. There are no oral acute RELs since it is generally anticipated that 
health effects from a single exposure via the oral route at typical environmental levels 
resulting from deposition of facility emissions would be insignificant relative to the 
inhalation route. The multipathway substances with noninhalation RELs, called chronic 
oral RELs, are shown in Table 6.4. Similar to inhalation exposure, the hazard quotient 
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for a noninhalation pathway is obtained by dividing the dose in milligrams per kilogram-
day (mg/kg-day) by the oral REL also expressed in units of mg/kg-day: 

Chronic Non-inhalation HQ = Chronic Noninhalation Dose (mg/kg-day) 
Chronic Oral REL (mg/kg-day) 

The calculated chronic oral HQs are combined with the chronic inhalation HQs for 
determining the chronic HIs for each affected target organ (see Section 8.3.4). The 
point estimates and algorithms for calculating the oral dose for all applicable exposure 
pathways and receptors (e.g., workers or residents) are explained in Chapter 5. 

The chronic oral dose calculated in mg/kg-day is based on a time-weighted average 70
year residential exposure combining the 0<2, 2<16 and 16-70 year age groups.  Unlike 
the assessment of cancer risk, no exposure duration adjustment should be made when 
estimating HQs. In other words, the variates ED and AT in the cancer risk EQ 8.2.5 in 
Section 8.2.5 are not used for estimating the noncancer HQs. See Appendix I for an 
example calculation. 

8.3.3 Multipathway Noncancer Risk Methodology 

To determine multipathway chronic noncancer health impacts, it is necessary to 
calculate the total hazard index from both inhalation and noninhalation exposures. The 
calculation of HIs has several steps: 

1)	 First, the inhalation HQ is calculated for each substance emitted (Section 8.3.1).   
2)	 Second, if the substance has an oral REL, then the non-inhalation HQ is 

calculated as shown above using high-end point-estimates for intake rates for 
each noninhalation pathway that applies. 

3)	 Third, if there are more than two noninhalation pathways to consider for a 
multipathway substance, then the oral HQ is calculated using high-end point 
estimates in the dose equation for the two dominant pathways.  For any 
additional noninhalation pathways, the HQs are calculated using average point 
estimates in the dose equation. This step applies only to residential receptors. 

4)	 Fourth, all noninhalation pathway HQs for a multipathway substance are then 
summed together by target organ to obtain the total noninhalation HQ for a 
multipathway substance. 

5)	 The final step is to sum the inhalation and noninhalation HQs together by target 
organ to determine the HIs. This step is displayed in Table 8.9. If there is only 
one substance, then the multipathway HQ is the same as the HI. 
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Table 8.9 Substance-Specific Chronic Inhalation and Noninhalation
 
Hazard Quotients and the Hazard Index by Target Organ System
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Ammonia 0.8 

Arsenic 
0.04(i) 
0.1(ni) 

0.04(i) 
0.1(ni) 

0.04(i) 
0.1(ni) 

0.04(i) 
0.1(ni) 

Benzene 0.08 0.08 0.08 

2,3,7,8
TCDD 
(dioxin) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

0.1(i) 
0.2(ni) 

Nickel 0.4(i) 0.4(i) 0.1(ni) 

Hazard 
Index 

1.50 0.78 0.40 0.3 0.52 0.30 0.22 0.14 0.14 

i = inhalation pathway contribution 

ni = noninhalation pathway contribution 

Table 8.9 shows the calculated chronic HIs by combining the chronic inhalation HQs 
and chronic oral HQs. The HQs or HIs for different target organs are not added 
together (e.g., do not add the impacts for the respiratory system to the nervous system). 
The noninhalation pathways for TCDD and arsenic in Table 8.9 have all the 
noninhalation pathways that apply incorporated into their HQ values.  For example, the 
noninhalation value for arsenic (HQs = 0.1) includes at least the soil ingestion and 
dermal soil pathways in the HQs because these are the mandatory noninhalation 
pathways to take into account with exposure to a multipathway substance. For TCDD, 
the mother’s milk pathway is an additional mandatory noninhalation pathway to take into 
account (See Table 5.1).  If there are exposures to any of the site-specific pathways, 
then these would be included too.  A more detailed example calculation of HIs is shown 
in Appendix I. 

When exposure to more than two noninhalation pathways occur, using the high-end 
point estimates of intake rates for only the two dominant noninhalation pathways will 
lessen the issue of compounding high-end exposure estimates, while retaining a 
health-protective approach for the more important exposure pathways.  It is unlikely that 
an individual receptor would be on the high-end of exposure for all the non-inhalation 
intake parameters (exposure pathways). 
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8.3.4	 Summary - Acute, 8-Hour and Chronic Hazard Index Calculation at the 
MEIR and MEIW 

Eight-hour RELs were developed principally for exposure of individuals during 8-hour 
work schedules. The 8-hour RELs should be used for typical daily work shifts of 8-9 
hours.  For further questions, assessors should contact OEHHA, the District, or 
reviewing authority to determine if the 8-hour RELs should be used in your HRA.  Any 
discussions or directions to exclude the 8-hour REL evaluation should be documented 
in the HRA. There are currently only a limited number of substances with an 8-hour 
inhalation REL.  Over time as the science supporting REL values for individual 
substances is reviewed and the RELs are revised by OEHHA, more 8-hour RELs will be 
developed. 

Therefore, for the MEIR, we recommend: 

	 Estimating the acute Hazard Index based on the maximum 1-hour air 

concentration and 1-hour RELs 


	 Estimating the chronic Hazard Index based on the annual average air
 
concentration and the chronic RELs, and the oral RELs for multipathway
 
substances
 

An 8-hour hazard index based on the daily average 8-hour exposure is not required for 
the MEIR, but can be performed at the discretion of the District for exposure to non-
continuously operating facilities using the adjusted annual average air concentration 
(See EQ 5.4.1.4 A and B or method in App. M).  Eight-hour hazard assessments are not 
recommended for exposure to continuously operating facilities. 

For the MEIW, we recommend: 

 Estimating the acute Hazard Index based on the maximum 1-hour air
concentration and 1-hour RELs

 Estimating the 8-hour Hazard Index based on daily average 8-hour exposure for
those chemicals with 8-hour RELs

 Estimating the chronic Hazard Index based on the annual average air
concentration and chronic RELs, and oral RELs for multipathway substances

Until there are 8-hour RELs for many of the Hot Spots substances that have a chronic 
REL value, we recommend determining the chronic HI for the MEIW to adequately 
protect the offsite worker. 

8.3.5	 Evaluation of Background Criteria Pollutants 

The District should be contacted to determine if the contribution of background criteria 
pollutants to respiratory health effects is required to be included in an HRA for the Hot 
Spots Program.  If inclusion is required, the methods for calculating the health impact 
from acute and chronic exposure (respiratory endpoint) is the standard HI approach 
(see Sections 8.3.1 and 8.3.4).  There are currently no 8-hour RELs for criteria 
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pollutants, so 8-hour health impacts from criteria pollutants are not assessed in HRAs. 
The background criteria pollutant contribution should be calculated if the HI from the 
facility’s emissions exceeds 0.5 in either the acute or chronic assessment for the 
respiratory endpoint. 

The most recent criteria pollutant concentration data should be obtained from the ARB’s 
ambient air monitoring network and can be found in the California Almanac of 
Emissions and Air Quality on their web site at www.arb.ca.gov. For determining the 
criteria pollutant contribution in HI calculations, the annual average concentration data 
should be taken from a monitoring site near the facility.  If background contributions are 
unavailable, the District may direct the risk assessor to make an alternative assumption. 
The criteria pollutants that should be included in acute and chronic assessments for the 
respiratory endpoint are ozone, nitrogen dioxide, sulfur dioxide, sulfates, and hydrogen 
sulfide. 

8.4 Uses of Exposure Duration Adjustments for Onsite Receptors 

Onsite workers are protected by CAL OSHA and typically are not evaluated under the 
Hot Spots program. Exceptions may include a worker who also lives on the facility 
property such as at prisons, military bases, and universities that have worker housing 
within the facility.  Another scenario where the District may require assessment of on-
site worker exposure and risk is when a facility (e.g., airport) has multiple businesses 
owned by different entities within the facility/property (e.g., rental car agencies, 
restaurants, etc.).  In these situations the evaluation of onsite cancer risks, and/or acute, 
8-hour, and chronic noncancer hazard indices is appropriate under the Hot Spots 
program.  If the onsite receptor under evaluation can be exposed through a 
noninhalation exposure pathway, then that exposure pathway must also be included. 
When a receptor lives and works on the facility, site, or property, then these receptors 
should be evaluated and reported under both residential and worker scenarios and the 
one that is most health-protective should be used for risk management decisions. 

The cancer risk estimates for the on-site residents may use a 30-year exposure duration 
while the 25-year exposure duration is used for a worker.  Under a Tier 2 analysis, 
alternate exposure durations may be evaluated and presented with all assumptions 
supported. See section 8.2.10 for more discussion of short-term exposures. 

Other situations that may require on-site receptor assessment include the presence of 
locations where the public may have regular access for the appropriate exposure period 
(e.g., a lunchtime café, store, or museum for acute exposures).  The District or 
reviewing authority should be consulted on the appropriate evaluations for the risk for all 
onsite receptors. 
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9 - Summary of the Requirements for a Modeling Protocol 
and a Health Risk Assessment Report 

The AB 2588 program is a community right-to-know act. Although risk assessment is a 
technical field, AB 2588 risk assessments need to be clear and understandable to the 
educated lay person. An Executive Summary that explains the process and the results 
of the risk assessment in lay terms is necessary. Clear risk communication is 
imperative in situations where the facility is required to notify the surrounding 
community.  In addition, the risk assessment is by law reviewed by the local Air 
Pollution Control or Air Quality Management District (District) and OEHHA in order to 
ensure that AB 2588 risk assessment procedures have been followed. This chapter 
clarifies the type of information that is needed for District and OEHHA review of 
modeling protocols and health risk assessments (HRAs). 

The material presented here is intended to promote transparent, consistent presentation 
and efficient review of the modeling protocol and the health risk assessment report 
(products). We recommend that persons preparing these products consult with the 
local District to determine if the District has modeling or HRA guidelines that supersede 
these products.  If the District does not have guidelines for these products, then we 
recommend Section 9.1 be used for modeling protocols and Section 9.2 be used for the 
presentation of HRAs.  Persons preparing modeling protocols and HRAs should specify 
the guidelines that were used to prepare their products. 

9.1 Submittal of a Modeling Protocol 

It is strongly recommended that a modeling protocol be submitted to the District for 
review and approval prior to extensive analysis with an air dispersion model.  The 
modeling protocol is a plan of the steps to be taken during the air dispersion modeling 
and risk assessment process. We encourage people who are preparing protocols to 
take advantage of the protocol step and fully discuss anticipated methodologies for any 
portion of your project that may need special consideration. Below, we have provided 
an example of the format that may be followed in the preparation of the modeling 
protocol. Consult with the District to confirm format and content requirements or 
to determine the availability of District modeling guidelines before submitting the 
protocol. 
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9.1.1 Outline for a Modeling Protocol 

I. Introduction 

Include the facility name, address, and a brief overview describing the 
facility’s operations. 

	 Provide a description of the terrain and topography surrounding the facility
and potential receptors.

	 Indicate the format in which data will be provided.  Ideally, the report and
summary of data will be on paper and all data and model input and output
files will be provided electronically (e.g., compact disk or CD).

	 Identify the guidelines used to prepare the protocol (e.g., District
Guidelines).

II. Emissions 

For each pollutant and process whose emissions are required to be 
quantified in the HRA, list the annual average emissions (pounds/year 
and grams/second) and the maximum one-hour emissions (pounds/hour 
and grams/second)1. Maximum 1-hour emissions are used for acute 
noncancer health impacts while annual emissions are used for chronic 
exposures (i.e., chronic and 8-hour noncancer health impacts or cancer 
risk assessment). 

	 Identify the reference and method(s) used to determine emissions
(e.g., source tests, emission factors, etc.).  Clearly indicate any emission
data that are not reflected in the previously submitted emission inventory
report.  In this event, a revised emission inventory report will need to be
submitted to the District.

	 Identify if this will be a multipathway assessment based on emitted
substances.

Except radionuclides, for which annual and hourly emissions are reported in Curies/year and 
millicuries/hour, respectively. 
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III.	 Models / Modeling Assumptions 

Specify the model and modeling assumptions 

 Identify the model(s) to be used, including the version number.
 

 Identify the model options that will be used in the analysis.
 

 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid
 
spacing should be sufficient in number and detail to capture the 
concentration at all of the receptors of interest. 

 Indicate complex terrain options that may be used, if applicable. 

 Identify the source type(s) that will be used to represent the facility’s 
operations (e.g., point, area, or volume sources, flare options or other). 

	 Indicate the preliminary source characteristics (e.g., stack height, gas 
temperature, exit velocity, dimensions of volume source, etc.). 

	 Identify and support the use of urban or rural dispersion coefficients for 
those models that require dispersion coefficients. For other models, 
identify and support the parameters required to characterize the 
atmospheric dispersion due to land characteristics (e.g., surface 
roughness, Monin-Obukhov length). 

IV.	 Meteorological Data 

Specify the type, source, and year(s) of hourly meteorological data 
(e.g., hourly surface data, upper air mixing height information). 

 State how the data are representative for the facility site.
 

 Describe QA/QC procedures.
 

 Identify any gaps in the data; if gaps exist, describe how the data gaps are
 
filled. 

V.	 Deposition 

	 Specify the method to calculate deposition (if applicable). 
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VI. Receptors 

Specify the type and location of receptors. Include all relevant 
information describing how the individual and population-related 
receptors will be evaluated. 

	 Identify and describe the location(s) of known or anticipated potential 
sensitive receptors, the point of maximum impact (PMI), the maximum 
exposed individual residential (MEIR), and worker (MEIW) receptors. 
Identify any special considerations or grids that will be used to model 
these receptors.  This information should correspond with information 
provided in Section III (e.g., fine receptor spacing of 20 meters at the 
fence line and centered on the maximum impacts; coarse receptor 
spacing of 100 meters out to 2,000 meters; extra coarse spacing of 1,000 
meters out to 20,000 meters). 

	 Identify if spatial averaging will be used.  Include necessary background 
information on each receptor including how the domain and spacing will 
be determined for each receptor or exposure pathway. 

	 Describe how the cancer burden or population impact estimates are 
calculated.  Clarify the same information for the presentation of noncancer 
population impacts (e.g., centroids of the census tracts in the area within 
the zone of impact). 

	 Specify that actual UTM coordinates and the block/street locations 
(i.e., north side of 3,000 block of Smith Street), where possible, will be 
provided for specified receptor locations. 

	 Identify and support the use of any exposure adjustments (e.g., time at 
location, diurnal). 

	 Include the list of anticipated exposure pathways that will be included and 
indicate which substance will be evaluated in the multipathway 
assessment. Identify if sensitive receptors are present and which 
receptors will be evaluated in the HRA. 

VII. Maps 

Identify how the information will be graphically presented. 

	 Indicate which cancer risk isopleths will be plotted for the cancer zone of 
impact (e.g., 10-7, 10-6 see Section 4.6.1). 

	 Indicate the hazard quotients or hazard indices to be plotted for the 
noncancer acute, 8 hour, and chronic zones of impact (e.g., 0.5, 1.0, etc.). 
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9.2 Health Risk Assessment Report 

The purpose of this section is to provide an outline to assist with the preparation and 
review of HRAs.  This outline specifies the key components that should be included in 
HRAs.  All information used for the report must be presented in the HRA.  Ideally, the 
HRA report and a summary of data used in the HRA will be on paper and all data and 
model input and output files will be provided electronically (e.g., CD).  Persons 
preparing HRAs for the Hot Spots Program should consult the District to determine if 
HRA guidelines or special formats are to be followed when preparing and presenting the 
HRA’s results. 

If District guidelines or formats do not exist that supersede this outline, then the HRA 
should follow the format presented here.  If the HRA is prepared for other programs, the 
reviewing authority should be consulted for clarification of format and content. We 
recommend that those persons preparing HRAs specify the guidelines that were used to 
prepare their product. The HRA may be considered deficient by the reviewing 
authority if components that are listed here are not included. 

9.2.1 Outline for the Health Risk Assessment Report 

I. Table of Contents 

 Section headings with page numbers indicated.
 
 Tables of tables and Table of figures with page numbers indicated.
 
 Appendices with page numbers indicated.
 

II. Executive Summary 

Overview of all relevant information regarding the project or facility. 

	 Facility identifier number (consult the District).

	 Description of facility operations and a list identifying emitted substances
including table of maximum 1-hour emissions, and annual average
emissions.

	 Provide a brief description of acute, 8-hour, chronic, and cancer health
impacts of the emitted substances, based on OEHHA’s descriptions in the 
appropriate Technical Support Documents.

	 Text presenting overview of dispersion modeling and exposure
assessment.

	 Text describing estimated cancer risk for carcinogens, noncancer Hazard
Quotients and Hazard Indices and a table showing target organ systems
by substance for noncancer impacts.
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	 Summarize the individual and population-wide health impacts including 
the driving substance(s) and the driving exposure pathways: 

o	 Location (block/street location; e.g., north side of 3,000 block of Smith 
Street) and description of the off-site point of maximum impact (PMI), 
maximum exposed individual resident (MEIR), and maximum exposed 
individual worker (MEIW). 

o	 Location (block/street location; e.g., north side of 3,000 block of Smith 
Street) and description of any on-site receptors that were evaluated at 
the facility (consult District or agency). 

o	 Location (block/street location; e.g., north side of 3,000 block of Smith 
Street) and description of any sensitive receptors that are required by 
the district or reviewing authorities (consult District or agency). 

NOTE: When presenting information described in the following 
bullets, cancer risk should be presented separately for a 
residential 30-year, Tier–1 analysis.  Results of other exposure 
assumptions (e.g., 9 or 70-year) or other tier evaluations should 
also be presented, and must be clearly labeled.  For the Hot Spots 
Program, while the 30-year exposure duration is recommended as 
the basis for public notification and risk reduction audits and 
plans, the District has discretion to use the 70 year exposure 
scenario for its decisions.  In addition, the 70 year cancer risk 
must be calculated to estimate population-wide impacts. 

o	 Text presenting an overview of the total cancer risk (including 
multipathway substances, if present) at the PMI, MEIR, MEIW, and 
sensitive receptors.  Provide a table of cancer risk by substance for the 
MEIR and MEIW (if applicable).  Include a statement indicating which 
of the substances appear to contribute most to (drive) the potential 
health impacts. In addition, identify the exposure pathways evaluated 
in the HRA. 

o	 Provide a map of the facility and surroundings and identify the location 
of the MEIR, MEIW, PMI, and other locations or receptors of interest. 

o	 Provide a map of 30-year and 70-year cancer risk zone of impact(s), if 
applicable. 

o	 Text presenting an overview of the acute and chronic noncancer 
hazard quotients and the (total) hazard indices for the PMI, MEIR, 
MEIW, and sensitive receptors.  Additionally, include 8-hour hazard 
quotients and hazard indices for the MEIW. Include separate 
statements (for acute, 8-hour, and chronic exposures) indicating which 
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of the substances appear to drive the potential health impacts. In 
addition, clearly identify the primary target organ(s) that are impacted 
from acute, 8-hour, and chronic exposures. 

o	 Identify any sensitive subpopulations (e.g., child daycare facilities,
schools, nursing homes) of concern.

o	 Table and text presenting an overview of estimates of population
exposure (e.g., cancer burden or population estimates from HARP)
(consult District or agency) (see Section 8.4).

o	 Version of the Risk Assessment Guidelines and computer program(s)
used to prepare the risk assessment (e.g., HARP).

III. Risk Assessment Procedures 

A.	 Hazard identification 

	 Table and text identifying all substances emitted from the facility, plus any
other substances required by the District or reviewing authority.  Include
the CAS number of the substance and the physical form of the substance
if possible.  [The Hot Spots substances are listed in Appendix A, and also
in the ARB’s Emission Inventory Criteria and Guidelines Regulations (Title
17, California Code of Regulations, Sections 93300-93300.5), and the
Emission Inventory Criteria and Guidelines Report (EICG Report), which is
incorporated by reference therein (ARB, 1997)].

	 Table and text identifying all substances that are evaluated for cancer risk
and/or noncancer acute, 8-hour, and chronic health impacts. In addition,
identify any multipathway substances that present a cancer risk or chronic
noncancer hazard via noninhalation routes of exposure.

	 Describe the types and amounts of continuous or intermittent predictable
emissions from the facility that occurred during the reporting year.  As
required by statute, releases from a facility include spilling, leaking,
pumping, pouring, emitting, emptying, discharging, injecting, escaping
(fugitive), leaching, dumping, or disposing of a substance into ambient air.
Include the substance(s) released and a description of the processes that
resulted in long-term and continuous releases.

B.	 Exposure Assessment 

This section describes the information related to the air dispersion modeling 
process that needs to be reported in the risk assessment; the information is also 
presented in Chapter 4 (see Section 4.15). The District may have specific 
requirements regarding format and content (see Section 4.14).  Sample 
calculations should be provided at each step to indicate how reported emissions 
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data were used. Reviewing agencies must receive input, output, and supporting 
files of various model analyses on computer-readable media (e.g., CD). 

1. Information on the Facility and its Surroundings 

Report the following information regarding the facility and its surroundings: 

 Facility Name 

 Location (UTM coordinates and street address) 

 Land use type (see Section 2.4) 

 Local topography 

 Facility plot plan identifying: 
o source locations 
o property line 
o horizontal scale 
o building heights 
o emission sources 

2. Source and Emission Inventory Information 

a. Release Parameters 

Report the following information for each release location in table format: 

 Release location identification number 

 Release name 

 Release type (e.g., point, volume, area, line, pit, etc.) 

 Source identification number(s) used by the facility for sources that 
emit out of this release location 

 Release location using UTM coordinates 

 Release parameters by release type (e.g., shown for point source): 

 Stack height (m), stack diameter (building dimensions for downwash, 
exhaust gas exit velocity (m/s), exhaust gas volumetric flow rate 
(ACFM), exhaust gas exit temperature (K), etc. 

b. Source Description and Operating Schedule 

The description and operating schedule for each source should be 
reported in table form including the following information: 

 Source identification number used by the facility 

 Source name 

 Number of operating hours per day and per year (e.g., 0800-1700, 
2700 hr/yr) 

 Number of operating days per week (e.g., Mon-Sat) 
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	 Number of operating days or weeks per year (e.g., 52 wk/yr excluding
major holidays)

	 Release point identification number(s) for where source emissions are
released

	 Fraction of source emissions emitted at each release point by release
point ID number

c.	 Emission Control Equipment and Efficiency

	 Report emission control equipment and efficiency by source and by
substance

d.	 Emissions Data Grouped By Source

Report emission rates for each toxic substance, grouped by source (i.e.,
emitting device or process identified in Inventory Report), in table form
including the following information:

 Source name
 
 Source identification number
 
 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

e.	 Emissions Data Grouped by Substance

Report facility total emission rate by substance for all emitted substances
listed in the Air Toxics “Hot Spots” Program including the following 
information:

 Substance name and CAS number (from Inventory Guidelines)
 
 Annual average emissions for each substance (lb/yr)
 
 Hourly maximum emissions for each substance (lb/hr)
 

f.	 Emission Estimation Methods

Report the methods used in obtaining the emissions data indicating
whether emissions were measured or estimated.  Clearly indicate any
emission data that are not reflected in the previously submitted emission
inventory report and submit a revised emission inventory report to the
district. A reader should be able to reproduce the risk assessment without
the need for clarification.
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g.	 List of Substances 

Include tables listing all "Hot Spots" Program substances which are 
emitted, plus any other substances required by the District.  Indicate 
substances to be evaluated for cancer risks and noncancer effects. 

h.	 Exposed Population and Receptor Location 

Report the following information regarding exposed population and
 
receptor locations:
 

	 Description of zone of impact including map showing the location of the 
facility, boundaries of zone of impact, census tracts, emission sources, 
sites of maximum exposure, and the location of all appropriate 
receptors. This should be a true map (one that shows roads, 
structures, etc.), drawn to scale, and not just a schematic drawing. 
USGS 7.5 minute maps or GIS based maps are usually the most 
appropriate choices. (If significant development has occurred since 
the user’s survey, this should be indicated.) 

	 Separate maps for the cancer risk zone of impact and the hazard index 
(noncancer) zone of impact(s). The cancer zone of impact should 
include isopleths down to at least the 1/1,000,000 risk level.  Because 
some districts use a level below 1/1,000,000 to define the zone of 
impact, the District should be consulted.  For the noncancer zone of 
impact, three separate isopleths (to represent chronic, 8-hour, and 
acute HI) should be created to define the zone of impact for the hazard 
index from both inhalation and noninhalation pathways greater than or 
equal to 0.5. The point of maximum impact (PMI), maximum exposed 
individual at a residential receptor (MEIR), and maximum exposed 
individual worker (MEIW) for both cancer and noncancer risks should 
be located on the maps. 

	 Tables identifying population units and sensitive receptors (UTM
 
coordinates, receptor IDs or index from the modeling, and street 

addresses of specified receptors)
 

	 Heights or elevations of the receptor points. 

	 Spatial averaging: For each receptor type (e.g., PMI, MEIR, and 
MEIW, or other location of interest) that will utilize spatial averaging, 
the domain size and grid resolution must be clearly identified. If 
another domain or grid resolution other than 20 meters by 20 meters 
with 5-meter grid spacing will be used for a receptor, then care should 
be taken to determine the proper domain size and grid resolution that 
should be used.  For a worker, the HRA shall support all assumptions 
used, including, but not limited to, documentation for all workers 
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showing the area where each worker routinely performs their duties. 
The final domain size should not be greater than the smallest area of 
worker movement. Other considerations for determining domain size 
and grid spacing resolution may include an evaluation of the 
concentration gradients across the worker area. The grid spacing 
used within the domain should be sufficient in number and detail to 
obtain a representative concentration across the area of interest. 
When spatial averaging over the deposition area of a pasture, garden, 
or water body, care should be taken to determine the proper domain 
size to make sure it includes all reasonable areas of potential 
deposition. The size and shape of the pasture, garden, or water body 
of interest should be identified and used for the modeling domain. The 
grid spacing or resolution used within the domain should be sufficient 
in detail to obtain a representative deposition concentration across the 
area of interest.  One way to determine the grid resolution is to include 
an evaluation of the concentration gradients across the deposition 
area. The HRA shall support all assumptions used, including, but not 
limited to, documentation of the deposition area (e.g., size and shape 
of the pasture or water body, maps, representative coordinates, grid 
resolution, concentration gradients, etc.).  The use or spatial averaging 
is subject to approval by the reviewing authority.  This includes the size 
of the domain and grid resolution that is used for spatial averaging of a 
worksite or multipathway deposition area. 

3. Meteorological Data 

If meteorological data were not obtained directly from the District, then the report 
must clearly indicate the data source and time period used.  Meteorological data 
not obtained from the District must be submitted in electronic form along with 
justification for their use including information regarding representativeness and 
quality assurance. 

The risk assessment should indicate if the District required the use of a specified 
meteorological data set. All memos indicating the District’s approval of 
meteorological data should be attached in an appendix. 

4. Model Selection and Modeling Rationale 

The report should include an explanation of the model chosen to perform the 
analysis and any other decisions made during the modeling process. The report 
should clearly indicate the name of the models that were used, the level of detail 
(screening or refined analysis) and the rationale behind the selection. 

Also report the following information for each air dispersion model used: 

 Version number
 
 Selected options and parameters in table form
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	 Identify the modeling domain(s) and the spacing of receptor grid(s).  Grid
spacing should be sufficient in number and detail to capture the
concentration at all receptors of interest.

5.	 Air Dispersion Modeling Results

The report should include tables, text, and appendices that clearly present all of 
the following information 

	 Maximum hourly and annual average concentrations of chemicals at
appropriate receptors such as the residential and worker MEI receptors

	 Annual average and maximum one-hour (and 30-day average for lead
only) concentrations of chemicals at appropriate receptors listed and
referenced to computer printouts of model outputs

	 Model printouts (numbered), annual concentrations, maximum hourly
concentrations

	 Disk with input/output files for air dispersion program (e.g., the AERMOD
input file containing the regulatory options and emission parameters,
receptor locations, meteorology, etc.)

	 Include tables that summarize the annual average concentrations that are
calculated for all the substances at each site. The use of tables that
present the relative contribution of each emission point to the receptor
concentration is recommended.  (These tables should have clear
reference to the computer model which generated the data. It should be
made clear to any reader how data from the computer output were
transferred to these tables.)  [As an alternative, the above two tables could
contain just the values for sites of maximum impact (i.e., PMI, MEIR and
MEIW), and sensitive receptors, if required. All the values would be found
in the Appendices.]

C.	 Health Values Used in Dose-Response and Dose Estimates 

	 Provide tables of the acute, 8-hour and chronic inhalation RELs, chronic
oral RELs (if applicable), and cancer potency factors for each substance
that is quantified in the HRA.

	 Identify the guidelines (title and date) that were used to obtain these
factors, or indicate whether newly approved values obtained from the
OEHHA website were used.

	 Provide a table of target organ systems for each noncancer substance,
including acute (1 hour), 8-hour, and chronic inhalation, and chronic oral (if
applicable).
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	 Include tables of the estimated dose for each substance by each exposure 
pathway at the PMI, MEIR, MEIW, and at any sensitive receptor locations 
(required by the District). 

D.	 Risk Characterization 

The Hot Spots Analysis and Reporting Program (HARP) will generate the risk 
characterization data needed for the outline below.  Any data needed to support 
the risk characterization findings should be clearly presented and referenced in 
the text and appendices.  A listing of HARP output files that meet these HRA 
requirements is provided in this outline under the section entitled “Appendices”. 
All HARP files should be included in the HRA.  Ideally, the HRA report and a 
summary of data used in the HRA will be on paper and all data and model input 
and output files will be provided electronically (e.g., CD).  Information on 
obtaining copies of HARP is available on the California Air Resources Board’s 
Internet web site under the Air Toxics Program at www.arb.ca.gov. 

NOTE: The cancer risk for the PMI, MEIR, and sensitive receptors of interest 
must be presented in the HRA’s text, tables, and maps.  OEHHA recommends 
that cancer risk for a 30-year exposure duration be presented for the MEIR, and 
that cancer risk for 9-year and 70-year exposure durations for the MEIR be 
presented to provide the risk managers with supplemental information. Note that 
the assessment of population impacts must be based on a 70-year exposure 
duration; thus all risk assessments need to estimate cancer risk for a 70-year 
exposure duration in order to report the number of individuals residing in the risk 
isopleths, or to calculate cancer burden if the District so requires. In addition, 
some Districts may opt to make risk management decisions based on a 70-year 
exposure duration. The MEIW location should use a 25-year exposure period. 

All HRAs must include the results of a Tier-1 exposure assessment (see Chapter 
2 and 8, or the 2012 TSD).  If the reviewing authority specifies that additional 
exposure periods should be presented, or if persons preparing the HRA would 
like to present additional information (i.e., exposure duration adjustments or the 
inclusions of risk characterizations using Tier-2 through Tier-4 exposure data), 
then this information should be presented in separate, clearly titled, sections, 
tables, and text. 

The following information should be presented in this section of the HRA.  If 
not fully presented here, then by topic, clearly identify the section(s) and 
pages within the HRA where this information is presented. 

	 Description of receptors to be quantified. 

	 Table and text providing the location [UTM coordinates, receptor ID 
number or index from the modeling, and the block/street address 
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(e.g., north side of 3,000 block of Smith Street)] and description of the 
PMI, MEIR, and MEIW for both cancer and noncancer risks. 

	 Separate tables and text providing description of the PMI and MEIR for 
30-year cancer risk, and 9- or 70-year cancer risk. 

	 Tables and text describing MEIW 25-year cancer risk. 

	 Table and text providing the location [UTM coordinates, receptor ID 
number or index from the modeling, and the block/street address 
(e.g., north side of 3,000 block of Smith Street)] and description of any 
sensitive receptor that is of interest to the District or reviewing authorities 
(consult District or agency). 

	 Provide any exposure information that is used for risk characterization 
(e.g., concentrations at receptors, emissions information, census 
information, figures, zone of impact maps, etc.).  If multipathway 
substances are emitted, identify the site/route dependent exposure 
pathways (e.g., water ingestion) for the receptor(s), where appropriate 
(e.g., MEIR).  

	 Provide a summary of the site-specific inputs used for each exposure 
pathway (e.g., water or grazing intake assumptions). This information 
may be presented in an appendix with the information clearly presented 
and cross-referenced to the text. In addition, provide reference to the 
appendix (section and page number) that contains the modeling 
(i.e., HARP/dispersion modeling) files that show the same information. 

	 If any exposure parameters were used other than those provided in the Air 
Toxics Risk Assessment Guidelines: Technical Support Document for 
Exposure Assessment and Stochastic Analysis (2012), they must be 
presented in detail. The derivation and data used must be presented so 
that it is clear to the reviewer.  The justification for using site-specific 
exposure parameters must be clearly presented. 

	 Table and text presenting the potential multipathway cancer risk by 
substance, by pathway, and total, at the PMI, MEIR, MEIW, and sensitive 
receptor locations (required by the District). 

	 Table and text presenting the acute (inhalation only) and chronic 
noncancer (inhalation and oral) hazard quotients (by substance, exposure 
pathways, and target organs) and the (total) hazard indices by substance 
and target organs for the PMI, MEIR, MEIW, and sensitive receptors. For 
8-hour exposure at the MEIW (inhalation only), table and text presenting 
hazard quotients (by substance, exposure pathways, and target organs) 
and the (total) hazard indices by substance and target organs. Note: 
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Chronic noncancer results should be shown with inhalation and oral 
contributions (shown separately) and for the combined (multipathway) 
impact. 

	 Identify any sensitive subpopulations (e.g., child daycare facilities,
schools, nursing homes) of concern.

	 Table and text presenting estimates of population exposure
(e.g., population exposure estimates or cancer burden from HARP)
(consult District or agency).  Tables should indicate the number of persons
exposed to a (total) cancer risk greater than 10-7, 10-6, 10-5, 10-4, etc., and
total hazard quotient or hazard index greater than 0.5, 1.0, 2.0, and 3.0,
etc. Provide a table that shows excess cancer burden for each population
unit and the total excess cancer burden, if cancer burden calculation is
required.

	 Provide maps that illustrate the HRA results for the three sub-bullet points
below.  These maps should be an actual street map of the area impacted
by the facility with elevation contours and actual UTM coordinates, and the
facility boundaries clearly labeled. In some cases the elevation contours
will make the map too crowded and should therefore not appear. This
should be a true map (one that shows roads, structures, etc.), drawn to
scale, and not just a schematic drawing.  USGS 7.5-minute maps are
usually the most appropriate choice (see Section 4.6).

o	 The facility (emission points and boundaries), the locations of the PMI,
MEIR, MEIW, and sensitive receptors.

o	 Maps of the cancer zone of impacts (e.g., 10-6 or 10-7 levels - consult
District or Agency).  The map should clearly identify the zone of impact
for the inhalation pathway, the minimum exposure pathways (soil
ingestion, dermal exposure, and breast-milk consumption) if
multipathway substances are emitted, and the zone of impact for all
the applicable exposure pathways (minimum exposure pathways plus
any additional site/route specific pathways) for multipathway analyses.
Two maps may be needed to accomplish this. The legend of these
maps should state the level(s) used for the zone of impact and identify
the exposure pathways that were included in the assessment.

o	 Maps of the noncancer hazard index (HI) zone of impacts (e.g., 0.5 or
1.0 - consult District or Agency).  The noncancer maps should clearly
identify the noncancer zones of impact. These include the acute
(inhalation), 8-hour (inhalation), chronic (inhalation), and chronic
(multipathway) zones of impact. For clarity, presentation of the
noncancer zones of impact may require two or more maps. The
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legend of these maps should state the level(s) used for the zone of 
impact and identify the exposure pathways. 

	 The risk assessor may want to include a discussion of the strengths and 
weaknesses of the risk analyses and associated uncertainty directly 
related to the facility HRA. 

	 If appropriate, comment on the possible alternatives for control or remedial 
measures.  How do the risks compare? 

	 If possible, identify any community concerns that influence public 

perception of risk.
 

	 Sample calculations may be needed for all analyses in the HRA if 
proprietary software other than HARP was used. The District should be 
consulted.  These calculations should be clearly presented and referenced 
to the findings they are supporting in the HRA text. 

	 Version of the Risk Assessment Guidelines and computer program used 
to prepare the risk assessment. 

	 If software other than HARP is used for the health assessment modeling, 
all supporting material must be included with the HRA (e.g., all algorithms 
and parameters used in a clear, easy to review format). 

E.	 References 

Include any references used for the HRA in this section. 

F.	 Appendices 

The appendices should contain all data, sample calculations, assumptions, and 
all modeling and risk assessment files that are needed to reproduce the HRA 
results.  Ideally, a summary of data used in the HRA will be on paper and all data 
and model input and output files will be provided electronically (e.g., CD), unless 
otherwise specified by the district or reviewing authority.  All appendices and the 
information they contain should be referenced, clearly titled, and paginated. 

Potential Appendix Topics (if not presented elsewhere in the HRA 
report): 

	 List of all receptors locations (UTM coordinates, receptor ID number or 
index from the modeling, and the block/street address (e.g., north side of 
3,000 block of Smith Street)) for the PMI, MEIR, MEIW, and sensitive 
receptors. 

	 List of all emitted substances. 

	 All emissions files. 
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	 List of dose-response factors (Reference Exposure Levels and cancer 
potency factors). 

	 All air dispersion modeling input and output files.  Detailed discussions of 
meteorological data, regulatory options, emission parameters, receptor 
locations, etc. 

	 Census data. 

	 Maps. 

	 Identify the site/route dependent exposure pathways for the receptor(s), 
where appropriate (e.g., MEIR).  Provide a summary of the site-specific 
inputs used for each pathway (e.g., water or grazing intake assumptions) 
and the data to support them. 

	 All calculations used to determine emissions, concentrations, and potential 
health impacts at the PMI, MEIR, MEIW, and sensitive receptors. 

	 All HRA model input and output (HARP) files for receptors of concern. 

	 (Total) cancer and noncancer impacts by receptor, substance, and 
exposure pathway (by endpoint for noncancer) at all receptors. 

	 Presentation of alternate risk assessment methods (e.g., alternate 
exposure durations, or Tier-2 to Tier-4 evaluations with supporting 
information). 
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List of Abbreviations
 

A - Area 
AB2588 - Air Toxics “Hot Spots” Information and Assessment Act, 1987 
ACFM - Actual Cubic Feet per Minute 
ADL - Annual Dermal Load 
AQMD - Air Quality Management District (District) 
ARB - Air Resources Board 
ASF - Age Sensitivity Factor 
AT - Average Time for Lifetime Cancer Risk 
BAF - Bioaccumulation Factor 
BG - Urban Block Groups 
BLP - Buoyant Line and Point Source Dispersion Model 
BMI - Breast Milk Intake 
BPIP - Building Profile Input Program 
BPIPPRM - Building Profile Input Program for PRIME 
BSA - Body Surface Area 
BW - Bodyweight 
Cair - annual average air concentration 
CALMPRO - Calms processor program 
CAPCOA - California Air Pollution Control Officer’s Association 
CAS - Chemical Abstracts Service 
CERCLA - Comprehensive Environmental Response, Compensation and Liability Act 
Cf - Average concentration of a substance in fish 
Cm - Average concentration of a substance in mother’s milk (mislabeled on 114 as Cf) 
Cfa - Average concentration of a substance in animal products 
CONST2 - Constant in the Briggs’ stable plume rise equation using BLP 
CONST3 - Constant in the Briggs’ neutral plume rise equation using BLP 
CPF - Cancer Potency Factor 
CRIT - Convergence criterion for the line source calculations using BLP 
Cs - Concentration of Substance in the Soil 
CTDMPLUS - Complex Terrain Dispersion Model 
CTSCREEN - Complex Terrain Screening Model 
Cv - Average concentration of a substance in and on vegetation 
Cw - Concentration of a Substance in the Water 
DECFAC - Pollutant decay factor for use with BLP 
DF - Discount Factor 
DOSEair - Daily inhaled dose 
DOSEfa - Exposure through ingesting home-raised or farm animal products 
DOSEfish - Exposure through ingestion of angler-caught fish 
Dose-lm - Exposure through mother’s milk ingestion 
DOSEp - Exposure through ingesting home-grown produce 
DOSEwater - Exposure through ingesting water 
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DTHTA - Vertical potential temperature gradient 
DTSC - Department of Toxic Substance Control 
EASA - Exposure Assessment and Stochastic Analysis 
ED - Rural Enumeration Districts or Exposure Duration (in years) 
EF - Exposure Frequency 
EICG - Emission Inventory Criteria and Guidelines 
EPA - Environmental Protection Agency 
EQ - Equation 
F - Fahrenheit 
FAH - Fraction of Time at Home 
FG - Fraction of diet provided by grazing 
GIS - Geographic Information Systems 
GLC - Ground-Level Concentrations 
GRAF - Gastrointestinal Relative Absorption Factor 
HARP - Hot Spots Analysis and Reporting Program 
HESIS - Hazard Evaluation System and Information Service 
HI - Hazard Index 
HQ - Hazard Quotient 
HRA - Health Risk Assessment 
HSC - Health and Safety Code 
IARC - International Agency for Research on Cancer 
IDELS - Maximum variation in number of stability classes per hour (BLP option) 
ISCST3 - Industrial Source Complex Short Term 
IUPAC - International Union of Pure and Applied Chemistry 
K - Kelvin 
L - Fraction of locally-grown (source-impacted) feed that is not pasture (site-specific) 
LOAEL - Lowest Observed Adverse Effects Level 
LOD - Level of Detection 
LSHEAR - Plume rise wind shear (BLP option) 
LTRANS - Transitional point source plume rise (BLP option) 
MAXIT - Maximum iterations allowed for line source calculations (BLP option) 
MEIR - Maximally Exposed Individual Resident 
MEIW - Maximally Exposed Individual Worker 
METDB - Meteorological Database 
METS - Metabolic Equivalents 
MPRM - Meteorological Processor for Regulatory Models 
MWAF - Molecular Weight Adjustment Factor 
NAS - National Academy of Sciences 
NCDC - National Climatic Data Center 
NOAEL-No Observed Adverse Effects Level 
NTP - National Toxicology Program 
NWS - National Weather Station 
OCD - Offshore and Coastal Dispersion Model 
OEHHA - Office of Environmental Health Hazard Assessment 
p - Population density 
PAH - Polycyclic Aromatic Hydrocarbons 
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PCB - Polychlorinated Biphenyl 
PCDD - Polychlorinated dibenzo-p-dioxins 
PCDF - Polychlorinated dibenzofurans 
PEXP - Vertical wind speed power law profile exponents 
PM2.5 - Particulate Matter less than 2.5 microns in diameter 
PM10 - Particulate Matter less than 10 microns in diameter 
PMI - Point of Maximum Impact 
QA - Quality Assurance 
QC - Quality Control 
RCRA - Resource Conservation and Recovery Act 
REL - Reference Exposure Level 
RfC - Reference Concentration 
RfD - Reference Dose 
SCRAM - Support Center for Regulatory Air Models 
SDM - Shoreline Dispersion Model 
SIR - Soil Ingestion Rate 
SMAQMD - Sacramento Metropolitan Air Quality Management District 
SRP - Scientific Review Panel 
TAC - Toxic Air Contaminant 
Tco – Biotransfer coefficient 
TEF - Toxic Equivalency Factor 
TERAN – Terrain option in BLP 
TSD - Technical Support Document 
TSP - Total Suspended Particulates 
UCL - Upper Confidence Limits 
USGS - U.S. Geological Survey 
UTM - Universal Transvers Mercator 
WAF - Worker Adjustment Factor 
WHO - World Health Organization 
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Index of Selected Terms and Acronyms 

8 

8-hour RELs, 1-1, 4-48, 4-49, 5-33, 5-36, 6-1, 6-2, 6-5, 8-19, 8-20, 8-24, 8-25 

A 

Acute RELs, 1-1, 6-1, 6-2, 6-3, 8-22 

Age sensitivity factors, 5-24, 5-37, 5-44, 5-48, 5-49, 5-56, 5-60, 8-4, 8-5 

C 

Cancer burden, 1-4, 4-15, 4-18, 4-58, 8-1, 8-15, 8-16, 8-17, 9-30, 9-34, 9-40, 9-42 

Cancer potency factors, 2-2, 2-3, 7-1, 8-18 

Cancer risk characterization, vii, 8-14 

Chronic RELs, v, 4-49, 5-36, 5-43, 8-19 

F 

Fraction of time at home, 8-5 

H 

HARP, iii, 2, 1-4, 2-2, 2-4, 4-1, 4-7, 4-15, 4-19, 4-22, 4-24, 4-26, 4-43, 4-46, 4-48, 4-49, 

4-50, 5-3, 5-27, 6-6, 6-7, 6-12, 8-2, 8-12, 8-15, 8-17, 8-20, 9-34, 9-40, 9-41, 9-42, 9

43, 9-44, 9-47 

Hazard index approach, vii, 8-19 

HI, 1-5, 4-16, 4-49, 4-62, 6-3, 6-6, 6-7, 6-12, 8-17, 8-20, 8-21, 8-23, 8-24, 8-25, 9-37, 9

43 

HQ, 6-3, 6-6, 6-7, 6-12, 8-19, 8-20, 8-21, 8-22, 8-23 

I 

Individual cancer risk, vii, xi, 8-6, 8-15 

Inhalation RELs, 6-1, 8-19 

M 

MEIR, vii, xi, 1-4, 2-5, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-43, 4-58, 4-62, 4-63, 5-1, 5

2, 5-35, 5-36, 5-43, 5-63, 8-1, 8-6, 8-15, 8-16, 8-18, 8-24, 9-30, 9-33, 9-34, 9-37, 9

38, 9-39, 9-40, 9-41, 9-42, 9-44 
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MEIW, vii, xi, 1-4, 4-21, 4-22, 4-23, 4-24, 4-25, 4-26, 4-27, 4-49, 4-58, 4-62, 4-63, 5-1, 

5-2, 5-26, 5-30, 5-33, 5-34, 5-36, 5-37, 5-42, 5-43, 5-44, 5-46, 6-5, 8-1, 8-6, 8-7, 8-9, 

8-12, 8-15, 8-18, 8-24, 9-30, 9-33, 9-34, 9-37, 9-38, 9-39, 9-40, 9-41, 9-42, 9-44 

Multipathway cancer risk, vii, 8-12, 8-13 

Multipathway substances, 5-3, 5-4, 5-23, 5-24, 5-34, 5-36, 7-2, 8-10, 8-12, 8-13, 8-22, 

8-24, 9-33, 9-34, 9-41, 9-43 

N 

Noninhalation pathways, 4-16, 4-49, 4-62, 5-3, 5-34, 6-12, 8-2, 8-9, 8-10, 8-11, 8-12, 8

13, 8-15, 8-22, 8-23, 8-24, 9-37 

O 

Oral cancer potency factors, 1-1, 7-1, 7-2, 7-3 

Oral chronic RELs, 1-1, 5-36, 6-1 

P 

PMI, 1-4, 4-21, 4-22, 4-23, 4-24, 4-25, 4-27, 4-58, 4-62, 4-63, 5-1, 8-1, 9-30, 9-33, 9-34, 

9-37, 9-38, 9-39, 9-40, 9-41, 9-42, 9-44 

Population-wide cancer risk, vii, 8-15 

R 

Reference Exposure Levels, vi, x, xi, 1, 3, 1-1, 1-8, 2-3, 2-6, 5-33, 6-1, 6-2, 6-3, 6-4, 6

5, 6-6, 6-8, 6-12, 6-13, 6-14, 8-1, 8-4, 9-44 

S 

Short term projects, vii, 8-17 

Spatial averaging, 4-23, 4-24, 4-25, 4-26, 4-27, 4-58, 4-62, 9-30, 9-38 

Stochastic, iii, vii, ix, x, 1, 3, 1-1, 1-7, 1-8, 2-4, 2-5, 2-6, 2-7, 4-1, 4-23, 4-49, 4-64, 5-2, 

5-25, 5-37, 5-39, 5-42, 5-53, 5-59, 5-64, 5-65, 8-14, 8-26, 9-42 

Stochastic approach, 1-7, 2-5, 2-6, 5-23, 8-3, 8-4, 8-15 

T 

Tier 1, 1-7, 2-4, 2-6, 4-23, 5-6, 5-7, 5-13, 5-24, 5-26, 5-27, 5-30, 5-33, 8-2, 8-3, 8-3, 8-4, 

8-12, 8-14 

Tier 2, 1-7, 2-6, 4-21, 5-6, 5-8, 5-29, 5-30, 8-2, 8-3, 8-4, 8-25 

Tier 3, 1-7, 2-6, 5-23, 5-63, 8-2, 8-3, 8-4 

Tier 4, 1-7, 2-6, 8-2, 8-3, 8-4 

Tiered approach, 2, 1-1, 1-2, 1-7, 2-1, 2-4, 2-6, 4-18, 8-2 

Index-2 
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Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4182 
(909) 396-2000 • www.aqmd.gov

 

Revision:  April 2019 

South Coast AQMD Air Quality Significance Thresholds 
Mass Daily Thresholds a 

Pollutant Construction b Operation c 
NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

PM2.5 55 lbs/day 55 lbs/day 

SOx 150 lbs/day 150 lbs/day 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

Toxic Air Contaminants (TACs), Odor, and GHG Thresholds 
TACs 

(including carcinogens and non-
carcinogens) 

Maximum Incremental Cancer Risk ≥ 10 in 1 million 
Cancer Burden > 0.5 excess cancer cases (in areas ≥ 1 in 1 million) 

Chronic & Acute Hazard Index ≥ 1.0 (project increment) 
Odor Project creates an odor nuisance pursuant to South Coast AQMD Rule 402 
GHG 10,000 MT/yr CO2eq for industrial facilities 

Ambient Air Quality Standards for Criteria Pollutants d 
NO2 

 
1-hour average 

annual arithmetic mean 

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards: 

0.18 ppm (state) 
0.03 ppm (state) and 0.0534 ppm (federal) 

PM10 
24-hour average 
annual average 

 
10.4 µg/m3 (construction)e & 2.5 µg/m3  (operation) 

1.0 µg/m3 
PM2.5 

24-hour average 
 

10.4 µg/m3 (construction)e & 2.5 µg/m3  (operation) 
SO2 

1-hour average 
24-hour average 

 
0.25 ppm (state) & 0.075 ppm (federal – 99th percentile) 

0.04 ppm (state) 
Sulfate 

24-hour average 
 

25 µg/m3 (state) 
CO 

 
1-hour average 
8-hour average 

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards: 

20 ppm (state) and 35 ppm (federal) 
9.0 ppm (state/federal) 

Lead 
30-day Average 

Rolling 3-month average 

 
1.5 µg/m3 (state) 

0.15 µg/m3 (federal) 
a Source:  South Coast AQMD CEQA Handbook (South Coast AQMD, 1993) 
b Construction thresholds apply to both the South Coast Air Basin and Coachella Valley (Salton Sea and Mojave Desert Air Basins).  
c For Coachella Valley, the mass daily thresholds for operation are the same as the construction thresholds. 
d Ambient air quality thresholds for criteria pollutants based on South Coast AQMD Rule 1303, Table A-2 unless otherwise stated. 
e Ambient air quality threshold based on South Coast AQMD Rule 403.  

KEY: lbs/day = pounds per day ppm = parts per million µg/m3 = microgram per cubic meter ≥  = greater than or equal to 
 MT/yr  CO2eq = metric tons per year of CO2 equivalents > = greater than  
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1Clean Construction Ordinance

In April 2007, the City and County of San Francisco 
adopted an Ordinance requiring public projects to 
reduce emissions at construction sites starting in 2009.  
In March 2015, the City expanded the existing Ordinance 
to require public projects to further reduce emissions 
at construction sites in certain areas with high levels of 
background concentrations of air pollutants.

This guide describes the City’s process for implementing 
the requirements of the expanded Clean Construction 
Ordinance, and resources to assist City Departments in 
meeting these requirements. 

This guide provides an introduction to the Clean 
Construction requirements, describes health effects 
of common air pollutants, presents off-road (i.e., 
construction) equipment basics, describes the Clean 
Construction implementation process, provides a 
template of a Construction Emissions Minimization 
Plan, and presents additional resources and funding 
opportunities for upgrading equipment. 

The San Francisco Clean Construction Ordinance is 
available at: 

https://sfgov.legistar.com/Legislation.aspx (Board File 
Nos. 140805 AND 150526 or Ordinance No. 28-15)

This guide only applies to the Clean Construction 
Ordinance. Agencies and contractors are responsible 
for understanding other City regulations that apply to 
air quality such as:

• Construction Dust Control Requirements 
https://www.sfdph.org/dph/EH/Air/Dust.asp

• Enhanced Ventilation Requirements                                  
https://www.sfdph.org/dph/EH/Air/Article38.
asp

• Maher Ordinance Requirements              
https://www.sfdph.org/dph/EH/HazWaste/
hazWasteSiteMitigation.asp

Introduction to the Clean 
Construction Ordinance

The City and County of San Francisco has long been 
a leader in protecting residents’ public health. In a 
dense, urban center like San Francisco, construction 
sites can be located in areas of the City with high 
levels of background concentrations of air pollutants 
(Air Pollutant Exposure Zone, see page 3 Figure 2).  
In addition, these locations may be located close to 
sensitive uses, such as children and the elderly, who are 
more susceptible to the negative effects of air pollutants 
such as diesel particulate matter. According to the 
California Air Resources Board, off-road equipment such 
as construction equipment is the sixth largest source of 
diesel particulate matter emissions in California and 
can cause a public health risk and nuisance to sensitive 
populations.

Through the implementation of the requirements of the 
Clean Construction Ordinance, contractors for publicly-
funded construction projects can substantially reduce 
their emissions and the associated public health risk at 
construction sites.



2 Clean Construction Ordinance

Outside Air Pollutant Exposure 
Zone

Within Air Pollutant Exposure                  
Zone

Code Administrative and Environment Same

Applicability Public Projects > 20 days in length Same

Standard Best Management 
Practices (BMPs)

Tier 2 or VDECS and B20 biodiesel

Contract bids and specifications

Tier 2 and VDECS and Monitoring Plan

Same
Enforcement Individual City Departments Same
Reporting/Technical Assistance Department of Environment Same
Waivers/Exceptions Unavailability of equipment Same

How do I...

...check if my project site is in the Air 

Pollutant Exposure Zone? See Page 3

...figure out how the Clean Construction 

Ordinance applies to my project? See 

Page 8

road equipment required for each phase (See 
page 9);

• Signage indicating idling limits and engine/
Verified Diesel Emission Control Strategies 
requirements (See page 11); and 

• Certification Statement (See page 12).

3. Monitoring shall begin at the start of construction 
activities and include:

• Quarterly reports documenting compliance 
with the Emissions Plan which shall be 
maintained at the project site; and

• Final report summarizing construction 
activities.

Required documents must be submitted to the head of 
the department (Department Head) funding the public 
project (e.g. San Francisco Public Works, San Francisco 
Public Utilities Commision, San Francisco Port, etc.). 
The Department Head is responsible for ensuring that 
all requirements of the Clean Construction Ordinance 
are met by the Contractor.

The Clean Construction Ordinance shall become 
operative on September 6, 2015, and shall apply to 
all contracts first advertised or initiated on or after 
this date. The Clean Construction Ordinance contains 
the following requirements for project sites in the Air 
Pollutant Exposure Zone (See Table 1 below and page 8 
for requirements outside of the Air Pollutant Exposure 
Zone) : 

1. Equipment Requirements:

• Use Tier 2 or higher engines and the most 
effective Verified Diesel Emission Control 
Strategies (VDECS) available for the engine 
type (Tier 4 engines automatically meet this 
requirement) as certified by the California Air 
Resources Board (ARB);

• Prohibit portable diesel engines where access 
to alternative sources of power are available;

• Restrict idling to two minutes; and

• Properly maintain and tune equipment in 
accordance with manufacturer specifications.

2. Construction Emissions Minimization Plan 
(Emissions Plan) shall be prepared and include the 
following:

• An equipment inventory which shall include 
estimates of the construction timeline by 
phase with description of each piece of off-

Table 1:  Summary of Clean Construction Ordinance



3Clean Construction Ordinance0 1 20.5 Miles
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Air Pollutant Exposure Zone Map

Path: I:\MEA\Air Quality\CRRP\Maps\Air Pollutant Exposure Zone Map - citywide - no inset.mxd

Note:  This map does not identify all city lots that overlap with the criteria identified in Article 38 of the Health Code because certain lots are substantially 
large (e.g., Golden Gate Park, Lake Merced, Presidio, Balboa Park, City College of San Francisco, Yerba Buena Island) and identifying the entire lot, 
although only one or a few receptor points within the large parcel exceed the criteria, could be misleading. In these instances, only the receptor point(s) is shown.

Printed:  10, April 2014

Legend

Air Pollutant Exposure Zone 

Figure 2: Snapshot of Air Pollution Zone (APEZ) in San Francisco*

* Access official map with notes at: https://www.sfdph.org/dph/files/EHSdocs/AirQuality/AirPollutantExposureZoneMap.pdf

Figure 1: San Francisco Property Information Map (PIM)

1
2

3

How do I...

...check if my project site 

is in the Air Pollutant 

Exposure Zone?

Access PIM (Figure 1)                            

at: http://propertymap.

sfplanning.

org/?dept=planning

1.  Enter address

2. Click on Zoning Tab

3. Check if in the APEZ

4. If public right-of-way 

project, check if adjacent 

parcel(s) in APEZ**

4

3

2

1

4

** Note: only those portions of public right-of-way project that are within the APEZ are subject to the additional APEZ requirements.  
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Normal Lung with 
respiratory infection

How Pollutants
Cause Symptoms

Symptoms:
• Chest tightness 
• Chest pain (angina) 
• Palpitations
• Shortness of breath
• Unusual fatigue

Increased sickness and  
premature death from:
• Coronary artery disease
• Abnormal heart rhythms
• Congestive heart failure
• Stroke

How Pollutants 
Cause Symptoms

Reduce your risk by using the Air Quality Index (AQI) to plan outdoor activities – www.airnow.gov

C A R D I O VA S C U L A R  E F F E C T SR E S P I R AT O R Y  E F F E C T S

0-50

51-100

101-150

151-200

201-300

Enjoy Activities

People unusually sensitive to air pollution:
Plan strenuous outside activities when air quality is better

Sensitive Groups:  Cut back or reschedule strenuous outside activities
Ozone:  People with lung disease, children and older adults and people who are active outdoors
Particle Pollution:  People with heart or lung disease (including diabetics), older adults and children
Carbon Monoxide:  People with heart disease and possibly infants and fetuses
Nitrogen Dioxide:  People with lung disease, children and older adults
Sulfur Dioxide:  Active children and adults with asthma

Everyone:  Cut back or reschedule strenuous outside activities
Sensitive groups:  Avoid strenuous outside activities

Everyone:  Significantly cut back on outside physical activities
Sensitive groups:  Avoid all outside physical activities

Symptoms:
• Cough  • Wheezing
• Phlegm  • Shortness of breath
• Chest tightness

Increased sickness and  
premature death from:
• Asthma
• Bronchitis (acute or chronic)
• Emphysema
• Pneumonia

Development of new disease
• Chronic bronchitis
• Premature aging of the lungs

Normal Heart Rhythms

Abnormal Heart Rhythms

 AQI Levels of Health Concern AQI Values What Action Should People Take?

Effects on Cardiovascular Function

• Low oxygenation of red blood cells
• Abnormal heart rhythms
• Altered autonomic nervous system  
 control of the heart

Vascular Inflammation

• Increased risk of 
 blood clot formation
• Narrowing of vessels  
 (vasoconstriction)
• Increased risk of  
 atherosclerotic 
 plaque rupture

Effects on Lung Function

• Narrowing of airways  
 (bronchoconstriction)
• Decreased air flow

Airway Inflammation

• Influx of white blood cells
• Abnormal mucus production
• Fluid accumulation and  
 swelling (edema)
• Death and shedding of  
 cells that line airways

Increased Susceptibility to Respiratory Infection

Effects of
Common Air Pollutants

Normal heart rhythm

Abnormal heart rhythm

Alveoli  
filled with  
trapped air

Normal Rupture-prone
vulnerable

plaque

Good

Moderate

Unhealthy for  
Sensitive Groups

Unhealthy

Very Unhealthy

Mucus

White
blood cell

Airway lining

EPA-456/H-11-002 

Health Impacts from Construction Activities

Construction activities produce emissions that affect 
air quality. Scientific studies have found an association 
between exposure to particulate matter and significant 
human health problems, including: aggravated asthma; 
chronic bronchitis; reduced lung function; irregular 
heartbeat; heart attacks; and premature death in 

people with heart or lung disease. Exposure to diesel 
exhaust is an established cause of lung cancer. The US 
Environmental Protection Agency (EPA) has recognized 
that air pollution affects the public’s health, especially 
sensitive groups, and can result in respiratory and 
cardiovascular effects as shown in Figure 3 below.

http://www.epa.gov/airnow/health-prof/common-air-pollutants-2011-lo.pdf

Figure 3: Health Effects of Common Air Pollutants
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Off-Road (Construction) Equipment Basics 
and Health Benefits

Project construction involves the use of off-road 
equipment such as bore/drill rigs, cranes, crawler 
tractors, excavators, graders, off-highway tractors, off-
highway trucks, other construction equipment, pavers, 
paving equipment, rollers, rough terrain forklifts, 
rubber-tired dozers, rubber-tired loaders, scrapers, skid 
steer loaders, surfacing equipment, tractors/loaders/
backhoes, and trenchers. 

Engines
Prior to 1994, there were no standards (Tier 0) to limit 
the amount of emissions from off-road equipment. 
In 1994, the EPA established emission standards for 
hydrocarbons, nitrogen oxides, carbon monoxide, 
and particulate matter to regulate new pieces of off-
road equipment. These emission standards came to 
be known as Tier 1.  Since that time, more stringent 
Tier 2, Tier 3, and Tier 4 (interim and final) standards 
were adopted by the EPA, as well as ARB. Each adopted 
emission standard was phased in over time (as shown 
on Table 2 on page 6). New engines built in 2015 across 
all horsepower (hp) sizes have to meet Tier 4 final 
emission standards. In other words, new manufactured 
engines cannot exceed the emissions established for 
Tier 4 Final. Out of the estimated 161,420 pieces of 
construction equipment used statewide, 59% are Tier 
2 and above.  This means that more than half of the 
equipment utilized statewide are newer and cleaner 
engines. Refer to Figure 4 on page 6 which illustrates 
engine tier availability in California.

Verified Diesel Emission 
Control Strategies (VDECS)
As stated above, the emission standards only apply to 
new engines. However, off-road equipment can last 
several years, even prior to Tier 1 emission standards 
being established (approximately 21% of off-road 
equipment). Verified diesel emission control strategies 
(VDECS) help to further reduce emissions from existing  
engines. VDECS are designed primarily for the reduction 
of diesel particulate matter emissions and have been 

More Info: ARB In-Use Off-Road  Diesel 
Vehicle Regulations

In July 2007, the ARB adopted the In-Use 

Off-Road Diesel Vehicle Regulation to reduce 

diesel particulate matter and oxides of nitrogen 

emissions from in-use existing off-road diesel 

vehicles in California. This regulation includes:

• Equipment labeling requirements

• Annual reporting of equipment

• Five minute  (30 seconds 100 feet of 

schools) idling limit (applies to off-

road and on-road diesel vehicles)

• Restrictions on adding older, and 

dirtier Tier 0 and Tier 1 vehicles to 

construction fleets.

For more information: http://arb.ca.gov/msprog/
ordiesel/ordiesel.htm

verified by the ARB. There are three levels of VDECS. 
The most effective VDECS (a device, system or strategy 
used to achieve the highest level of pollution control 
from an existing off-road vehicle) is the Level 3 VDECS. 
Tier 4 engines are not required to install VDECS since 
they already meet the emissions standards for lower 
tiered equipment with installed controls.

How do I...

...verify what level my engine is?

Contact: DOORS hotline at 877-593-6677

or Thien Tran* (Air Pollution Specialist at 

ARB) at 916-332-0517

...figure out what VDECS is appropriate 

for the different types of equipment and 

check the level of my VDECS?

Visit: http://www.arb.ca.gov/diesel/

verdev/vt/cvt.htm
* contact as of June 2015
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Maximum 
horsepower

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015+

25≤hp<50 

50≤hp< 75

75≤hp<100

100≤hp<175

175≤hp<300 -

300≤hp<600  - 1.0 / 6.9 / 8.5 / 0.40
4.8 / 2.6 / 0.15

600≤hp≤750 -

750hp<GEN 
≤1200hp

GEN>1200 hp

Source:  derived from California Air Resources Board, http://www.arb.ca.gov/msprog/ordiesel/documents/Off-Road_Diesel_Stds.xls. 

a) When ARB and USEPA standards differ, the standards shown here represent the more stringent of the two. 

c) Standards given for all sizes of Tier 2 and Tier 3 engines, and Tier 4 engines below 75 horsepower are non-methane hydrocarbons (NMHC)+NOx/CO/PM in g/bhp-hr.
d) Standards given for  Tier 4 engines above 75 horsepower are NMHC/NOx/CO/PM in g/bhp-hr.
e) Engine families in this power category may alternately meet Tier 3 PM standards (0.30 g/bhp-hr) from 2008-2011 in exchange for introducing final PM standards in 2012.
f) The implementation schedule shown is the three-year alternate NOx approach.  Other schedules are available.
g) Certain manufacturers have agreed to comply with these standards by 2005.

Table 1.  California Air Resources Board and United States Environmental Protection Agency Off-Road Compression-Ignition (Diesel) Engine 
Standardsa

0.14 / 
2.6 / 
2.6 / 
0.03

5.6 / 4.1 / 0.45 5.6 / 4.1 / 0.22 3.5 / 4.1 / 0.027.1 /4.1 / 0.60

5.6 / 3.7 / 0.30
3.5 / 3.7 / 0.22e 3.5 / 3.7 / 0.02e

 - / 6.9 / - / - 3.5 / 3.7 / 0.30
0.14 / 2.5 / 
3.7 / 0.015f

0.14 / 
0.30 / 
3.7 / 
0.0154.9 / 3.7 / 0.22 3.0 / 3.7 / 0.22

4.9 / 2.6 / 0.15

0.14 / 1.5 / 
2.6 / 0.015f

Mobile 
Machines       
> 750hp

 - 1.0 / 6.9 / 8.5 / 0.40 4.8 / 2.6 / 0.15
0.30 / 2.6 / 2.6 / 0.07

0.14 / 0.30 / 
2.2 / 0.015

 -

-

-

-

3.0 / 2.6 / 0.15g

Tier 4 Interim/Finalc,d

0.30 / 0.50 / 2.6 / 0.07

Tier 1b Tier 2c Tier 3c

b) Standards given for all sizes of Tier 1 engines are hydrocarbons/oxides of nitrogen (NOx)/carbon monoxide (CO)/particulate matter (PM) in grams per 
brakehorspower per hour (g/bhp-hr).  

Tier 0

0.14 / 
0.50 / 
2.6 / 
0.02

Table 2:  California Air Resources Board and United States Environmental Protection Agency Off-Road Compression-
Ignition (Diesel) Engine Standardsa 

Figure 4: 2014 Statewide All Fleet Sizes (Pieces of Equipment)

 

 

 

 

 

 
Tier 0

34,143

21%

Tier 1

31,751

20%

Tier 2

40,840

25%

Tier 3

19,888

12%

Tier 4I

27,982

18%

Tier 4F

6,816

4%

Total Pieces of Equipment: 161,420

Key:
XX,XXX = Total pieces of equipment in that tier
XX% = Percent of total pieces of equipment in that tier

 

 

 

 

 

 
Tier 0

34,143

21%

Tier 1

31,751

20%

Tier 2

40,840

25%

Tier 3

19,888

12%

Tier 4I

27,982

18%

Tier 4F

6,816

4%

Total Pieces of Equipment: 161,420

Key:
XX,XXX = Total pieces of equipment in that tier
XX% = Percent of total pieces of equipment in that tier
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25%
Reduction

25% 
Reduction

(25 hp and 50 hp)

63% 
Reduction
(> 175 hp)
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Level 1
VDECS

Level 2
VDECS

50%
Reduction

Level 3
VDECS
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89% 
Reduction

(25 hp and 50 hp)

P
e
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e

n
t

Tier 2 Engine
+

Level 3 VDECS

p
a
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u
la

te
 m

a
tt

e
r

94% 
Reduction
(> 175 hp)

Tier 0 Engine

No
VDECS

Tier 0 Engine
+

No VDECS

Particulate Matter Reduction 
and Health Benefits
An engine is required at a minimum to meet Tier 2 
emission standards. This is required for all City projects 
regardless of location. This will result in between a 25 
percent (25 hp and 50 hp) and 63 percent (greater 
than 175 hp) reduction in particulate matter emissions. 
Compared to Tier 1 standards, Tier 2 (and above) 
standards help to reduce emissions and contribute to 
cleaner air and a healthy community.

Level 3 VDECS, which are required for City projects 
in the APEZ, will result in an additional 85 percent 
reduction in particulate matter emissions. Therefore, 
requiring a Tier 2 engine with a Level 3 VDECS will result 
in between an 89 percent (25 hp and 50 hp) and 94 
percent (greater than 175 hp) reduction in particulate 
matter emissions. Reduced particulate matter improves 
air quality and reduces the health effects associated 
with air pollutants.

Figure 5: Engine and VDECS Particulate Matter Reduction 

ENGINE TIER

VDECS

ENGINE TIER + VDECS
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How does the Clean Construction Ordinance Apply 
to My Project?

Is the project a major 
construction project* 
within 1,000 feet of 
sensitive uses**?

Not subject to the 
Clean Construction 

Ordinance

Is the project located 
in the Air Pollutant 

Exposure Zone? 

(See page 3)

Utilize only off-road equipment and off-road engines fueled by  
biodiesel fuel grade B2O and utilize only off-road equipment that either:

a) Meets or exceeds Tier 2 standards for off-road engines; or

b) Operates with the most effective VDECS.

Department 
Head ensures 

that requirements 
included in 

the contract 
specifications

Prepare Construction Emissions Minimization Plan 
(Emissions Plan) documenting how Clean Construction 

Ordinance requirements (see page 2) will be met, in particular:

a) Meets or exceeds Tier 2 standards for off-road engines; and

b) Operates with the most effective VDECS.

(Tier 4 engines automatically meet this requirement)

Plan Components to include:

1. Equipment Inventory (See page 9-10)

2. Signage (See page 11)

3. Certification Statement (See page 12)

If applicable, 
Contractor seeks waivers 
for engine requirements

Department Head 
denies waiver

Department Head*** reviews Emissions Plan requirements 
and ensures Emissions Plan components included in contract 

specifications and signage is appropriate

Construction starts and Contractor implements 
Emissions Plan

Contractor prepares quarterly reports documenting 
compliance with the Emissions Plan and maintains at the 

project site

Construction completed and Contractor submits 
Final Report summarizing construction activities to 

Department Head

If applicable, San Francisco Department of Building 
Inspection (SFDBI) issues final certificate of occupancy

Department Head 
approves waiver

N

N

Y

= Contractor 

= Department Head

*Major Construction Project: Public work to be performed within the 
geographic limits of the City that uses off-road equipment and that is 
estimated to require 20 or more cumulative days of work, including 
non-consecutive days, to complete.

off-road equipment: equipment with an off-road engine having greater 
than 25 horsepower and operating for more than 20 total hours over 
the entire duration of Construction Activities

**Sensitive Use: A hospital, medical facility, school, or residence.

***Department Head: General manager, director, or executive director 
of a City Department authorized to perform public works, or that 
person’s designee.

Department Head responsible for ensuring that all 
Clean Construction Ordinance requirements are met by 

Contractor

Y



Construction Emissions Minimization Plan - Equipment 
Inventory Template

Include all subcontractor and rental equipment on this list or on a separate sheet if preferred.
Other components of the CEMP (i.e., idling restrictions, prohibition of portable diesel engines, maintenance and tuning,  signs) shall be detailed separately and submitted for approval prior to starting construction (see example certification statement and signage).
All CEMP components shall be submitted the Department Head or designee for review and approval prior to starting construction.

Technology
Type Serial Number Make Model Manufacturer

ARB
Verification

Number Level

Installation
Date

Hour Meter 
Reading on 
Installation

Date

Type
Estimated Fuel 

Usageb

Fuel Usage 
(separate from 

Alternative
Fuels)b

Total Hours of 
Operationc

Alternative
Fuels Type

Alternative
Fuel Usageb

Fuel Usage 
(separate

from
Alternative

Fuels)b

Total Hours of 
Operationsc

Total Hours of 
Fuel Usageb

Total Hours of 
Operationc

a. See "Notes" tab for further information
b. Provide to the nearest 10 units
c. Note: in order for a piece of off-road equipment to be exempt from the requirements of the CEMP, the piece of equipment must either be less than 25 hp or operate less than 20 hours over the entire duration of construction activities (i.e., you can not separate the hours by phase to be exempt).

ESTIMATES - FOR FIRST SUBMISSION OF CEMP

Engine Model 
Year

Engine
Certification
(Tier Rating)

Horsepower Engine Serial 
Number

Verified Diesel Emission Control Strategy (if applicable) Alternative Fuel (if applicable) Other Fuels Cumulative Totals (To-Date)Quarterly (Insert Quarter of Reporting)

ACTUALS - USE FOR QUARTERLY REPORTING

Complete this equipment inventory list, which is a component of the CEMP, prior to starting construction, quarterly during construction activities, and a final report within six month of  the completion of construction activities. 
The Construction Emissions Minimization Plan (CEMP) applies to all off-road equipment >25 horsepower and working 20 hours or moreover the entire duration of construction activities.

EQUIPMENT LIST

Phone #:

Estimated days equipment will be used on the project 
(start to finish, not contract days):

Phone #:

Mailing Address:

Equipment List Contact Person:

Primary Contractor  (Yes or No):

CONTRACTOR
NAME

CONSTRUCTION
PHASEa

Exception Seeking (if 
applicable)a

Equipment
Manufacturer

Equipment
Identification

Numbera

Projected Start Up Date:Contractor (Company):

Construction Emissions Minimization Plan Notes:

Equipment Typea

Project Name:

Project Location (address or extension of street work):

Submittal Date (mm-dd-yyyy):

Example Inventory Equipment List*

On-site Contact Person:

* This sheet is partially based on the Sacramento Air Quality Management District Model Equipment List, January 201

See Figure 6 on Page 10

9 Clean Construction Ordinance
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Include all subcontractor and rental equipment on this list or on a separate sheet if preferred.
Other components of the CEMP (i.e., idling restrictions, prohibition of portable diesel engines, maintenance and tuning,  signs) shall be detailed separately and submitted for approval prior to starting construction (see example certification statement and signage).
All CEMP components shall be submitted the Department Head or designee for review and approval prior to starting construction.

Technology
Type Serial Number Make Model Manufacturer

ARB
Verification

Number Level

Installation
Date

Hour Meter 
Reading on 
Installation

Date

Type
Estimated Fuel 

Usageb

Fuel Usage 
(separate from 

Alternative
Fuels)b

Total Hours of 
Operationc

Alternative
Fuels Type

Alternative
Fuel Usageb

Fuel Usage 
(separate

from
Alternative

Fuels)b

Total Hours of 
Operationsc

Total Hours of 
Fuel Usageb

Total Hours of 
Operationc

a. See "Notes" tab for further information
b. Provide to the nearest 10 units
c. Note: in order for a piece of off-road equipment to be exempt from the requirements of the CEMP, the piece of equipment must either be less than 25 hp or operate less than 20 hours over the entire duration of construction activities (i.e., you can not separate the hours by phase to be exempt).

ESTIMATES - FOR FIRST SUBMISSION OF CEMP

Engine Model 
Year

Engine
Certification
(Tier Rating)

Horsepower Engine Serial 
Number

Verified Diesel Emission Control Strategy (if applicable) Alternative Fuel (if applicable) Other Fuels Cumulative Totals (To-Date)Quarterly (Insert Quarter of Reporting)

ACTUALS - USE FOR QUARTERLY REPORTING

Complete this equipment inventory list, which is a component of the CEMP, prior to starting construction, quarterly during construction activities, and a final report within six month of  the completion of construction activities. 
The Construction Emissions Minimization Plan (CEMP) applies to all off-road equipment >25 horsepower and working 20 hours or moreover the entire duration of construction activities.

EQUIPMENT LIST

Phone #:

Estimated days equipment will be used on the project 
(start to finish, not contract days):

Phone #:

Mailing Address:

Equipment List Contact Person:

Primary Contractor  (Yes or No):

CONTRACTOR
NAME

CONSTRUCTION
PHASEa

Exception Seeking (if 
applicable)a

Equipment
Manufacturer

Equipment
Identification

Numbera

Projected Start Up Date:Contractor (Company):

Construction Emissions Minimization Plan Notes:

Equipment Typea

Project Name:

Project Location (address or extension of street work):

Submittal Date (mm-dd-yyyy):

Example Inventory Equipment List*

On-site Contact Person:

* This sheet is partially based on the Sacramento Air Quality Management District Model Equipment List, January 201

1

2 3 4 5

6

ENGINE CERTIFICATION 
(TIER RATING):
Tier 2
Tier 3
Tier 4 Interim
Tier 4 Final

ARB VERIFICATION 
NUMBER LEVEL:
Level 1
Level 2
Level 3

CONSTRUCTION 
PHASES:
Demolition
Site Preparation
Grading
Building Construction
Architectural Coatings
Paving
Other__________

EXCEPTION SEEKING 
(if applicable):
Technically Infeasible
Not Effective
Hazard
Emergency

EQUIPMENT TYPE: 
Bore/Drill Rigs
Cranes
Crawler Tractors
Excavators
Graders
Off-Highway Tractors
Off-Highway Trucks
Pavers

Paving Equipment
Rollers
Rough Terrain 
Forklifts
Rubber Tired Dozers
Rubber Tired 
Loaders
Scrapers
Skid Steer Loaders

Surfacing Equipment
Tractors/Loaders/
Backhoes
Trenchers
Other Equipment

1

2 3

4 5

6

Figure 6: Snapshot of Equipment Inventory Template

EQUIPMENT IDENTIFICATION NUMBER
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Construction Emissions Minimization Plan - Signage

Idling:
A legible and visible idling sign shall be posted in English, 
Spanish, and Chinese in designated queuing areas and 
at the construction site to remind operators of the idling 
limit.

Recommended Size: 11”x17”

Clean Construction 
Requirements:
The Contractor shall post at the construction site a 
legible and visible sign summarizing the Construction 
Emissions Plan and shall explain how to request to 
inspect the Emissions Plan. The Contractor shall post 
at least one copy of the sign in a visible location on 
each side of the construction site facing a public right-
of-way.

Recommended Size: 11”x17”

Figure 7: Idling Restriction Sign Template

Figure 8: Clean Construction Requirements Sign 
Template

NOTICE  AVISO      
通知 PAUNAWA 

IDLING LIMITED TO 2 MINUTES (30 SECONDS 
IF WITHIN 100 FEET OF A SCHOOL ZONE) 

 
PARADA LIMITADA A 2 MINUTOS (30 

SEGUNDOS SI ES DENTRO DE 100 PIES DE 
UNA ZONA ESCOLAR) 

 
空轉僅限於 2分鐘 (在學校100英呎範圍內限於30秒鐘) 

 
ANG IDLING AY LIMITADO SA 2 MINUTO (30 
SEGUNDO KUNG NASA LOOB NG PALUGIT 

NG100 TALAMPAKAN MULA SA ISANG 
PAARALAN) 

 
San Francisco Environment Code Section 25.5(3) 

California Code of Regulations Title 13 

 
 
 
 
 

 
 

Project Site Contact: Jane Doe 
Jane Doe Construction 
555-555-5555 
JaneDoe@Construction.com 

Contract Department Contact: John Doe 
City Department 
555-555-5555 
John.Doe@sfgov.org 

NOTICE 
 

PROJECT SUBJECT TO 
CLEAN CONSTRUCTION 

ORDINANCE 
San Francisco Environment Code Section 25.5 

 
 

All off-road equipment shall 
have Tier 2 engines and 

Level 3 (or higher) VDECS 
OR 

Tier 4 engines 
 
 
 

The Public may ask to inspect the Project’s 
Construction Emissions Minimization Plan at 

any time during work hours. 
 
 

 

Project Site Contact: Jane Doe 
Jane Doe Construction 
555-555-5555 
JaneDoe@Construction.com 

Contract Department Contact: John Doe 
City Department 
555-555-5555 
John.Doe@sfgov.org 
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Construction Emissions Minimization Plan - 
Certification Statement Template

Emissions Plan Certification Statement
I hereby certify that: 

1. The off-road equipment identified in the Emissions Plan meets the engine standards in the 
Clean Construction Ordinance (Chapter 25 of the Environment Code).   

2. All of the requirements in the Plan will be followed and will be incorporated into the contract 
specifications.   

3. A significant violation of the Emissions Plan shall constitute a material breach of the contract. 
Any discrepancy to the Clean Construction Ordinance requirements will be reported to the 
Department Head immediately. 

I understand that the construction site is subject to random and scheduled inspection to verify the 

requirements of the Emissions Plan. 

I certify to the best of my knowledge that I will comply with the items listed above and that I am 

legally authorized signatory or designee for the Applicant. 

   

Signature  Title 

 

   

Print Name  Date 

 

   

Company Name  Phone Number 

 

  

Company Address  

 

Contract Specifications and 
Certification Statement
The Department Head shall ensure that all applicable 
requirements of the Construction Emissions 
Minimization Plan have been incorporated into the 
contract specifications. The contract shall include a 
statement (Certification Statement) that the Contractor 
agrees to comply fully with the Emissions Plan and 
acknowledges that a significant violation of the 
Emissions Plan shall constitute a material breach of 
contract.

Figure 9: Certification Statement Template
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Resources 

Templates and Handouts
Download Templates, including:

• Equipment Inventory Template (as discussed 
on Page 9-10)

• Signs (as discussed on Page 11)

• Certification Template (as discussed on Page 
12)

• Notice of Clean Construction Requirements 
Handout Template (See Page 14)

Visit: https://www.sfdph.org/dph/EH/Air/default.asp

Incentive Programs 
The Carl Moyer Air Quality Standards Attainment 
Program provides monetary grants to private 
companies and public agencies to clean up their 
heavy-duty engines/equipment. Carl Moyer Program 
is administered locally by the Bay Air Area Quality 
Management District (BAAQMD). The Carl Moyer 
Program provides incentives to cover the incremental 
cost of purchasing engines and equipment that are 
cleaner than required by law.  Eligible projects include off-
road vehicle engine repowers, retrofits and equipment 
replacements; on-road truck replacements or retrofits; 
marine and locomotive engine replacements; light-
duty vehicle scrap programs; and, agricultural engine 
replacements and retrofits.  The Program provides 
funds for significant near-term reductions in nitrogen 
oxide emissions, reactive organic gases, and particulate 
matter emissions.

For more information regarding the Carl Moyer 
Program:  www.baaqmd.gov/moyer

Technical Assistance to Local 
Businesses 
The San Francisco Department of the Environment 
will provide technical assistance to businesses verified 
as Local Business Enterprises (LBEs) by the Human 
Rights Commission, and other local businesses in 

securing available local, State, and Federal public 
incentive funding to retrofit, repower, or replace off-
road equipment or off-road engines operated by such 
businesses within the City. 

Fact Sheets and More 
Information
The City of San Francisco wants to help improve air 
quality through cleaner construction equipment. For 
more information, please see the following resources:

California Air Resources Board (ARB)

• Knowledge Center for the Off-Road Diesel 
Vehicle Regulation: http://www.arb.ca.gov/
msprog/ordiesel/knowcenter.htm

• Summary of Verified Diesel Emission Control 
Strategies: http://www.arb.ca.gov/diesel/
verdev/vt/cvt.htm

• Retrofit Device Verification Database (Landing 
Page): http://www.arb.ca.gov/diesel/verdev/
vdb/vdb.php

Environmental Protection Agency (EPA)

• Diesel Particulate Filter General Information 
Technical Bulletin (May 2010): http://www.
epa.gov/cleandiesel/documents/420f10029.
pdf

• Diesel Particulate Filter Installation Technical 
Bulletin (May 2010): http://www.epa.gov/
cleandiesel/documents/420f10028.pdf

• Diesel Particulate Filter Operation and 
Maintenance Technical Bulletin (May 
2010): http://www.epa.gov/cleandiesel/
documents/420f10027.pdf

Other

• Clean Diesel ClearingHouse:                        
http://tool.cleandieselclearinghouse.org

http://tool.cleandieselclearinghouse.org/


14 Clean Construction Ordinance

Notice of Clean Construction Ordinance Requirements for 
Publicly-Funded Projects 

This is a publicly‐funded major construction project located in the City of San Francisco; therefore, it is required 
to conform to the Clean Construction Ordinance (San Francisco Environment Code Section 25.5).  

Projects located in the Air Pollutant Exposure Zone must comply with the following requirements: 

Equipment Requirements: 

□ Use Tier 2 or higher engines and  the most effective Verified Diesel Emission Control Strategies  (Tier 4 
engines automatically meet this requirement) for the engine type as certified by the Air Resources Board 
(ARB); 

□ Prohibit portable diesel engines where access to alternative sources of power are available; 

□ Restrict idling to two minutes; and 

□ Properly maintain and tune equipment in accordance with manufacturer specifications. 

Construction Emissions Minimization Plan shall be prepared and include the following: 

□ An  equipment  inventory  which  shall  include  estimates  of  the  construction  timeline  by  phase  with 
description of each piece of off‐road equipment required for each phase; 

□ Signage indicating idling limits and engine/Verified Diesel Emission Control Strategies requirements; and  

□ Certification Statement. 

Monitoring shall begin at the start of construction activities and include: 

□ Quarterly  reports documenting  compliance with  the Emissions Plan which  shall be maintained  at  the 
project site; and 

□ Final report summarizing construction activities. 

Projects not located in the Air Pollutant Exposure Zone must comply with the following requirements: 

Equipment Requirements: 

□ Utilize only off‐road equipment and off‐road engines fueled by biodiesel fuel grade B2O and utilize only 
off‐road equipment that either meets or exceeds Tier 2 standards for off‐road engines or operates with the 
most effective VDECS as certified by ARB.  

Documentation must be submitted to the head of the department (Department Head) authorized to perform 
Public Works. The Department Head will be contacted by  the  inspector  if  the project  is  in violation of  the 
Ordinance. Violations may be punishable by refusal to certify the award of contract; suspension of a contract, 
withholding  of City  funds;  recession  of  contract;  debarment;  and  any  other  remedy  authorized  in  law  or 
equity. 

Thank you for your attention to this notice. Please direct any questions concerning this notice to the [Name], 
[Department Name] at (415) XXX‐XXXX or XXX.XXXX@sfgov.org. 

For more information, please visit https://www.sfdph.org/dph/EH/Air/default.asp 

Figure 10: Notice of Clean Construction Requirements Handout Template
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