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ENV-2019-1482-CE / Attachment “A” (Revised) 

Project Address:  4801 – 4815 N. Laurel Canyon Boulevard; 12107 – 12111 W. Riverside Drive  
 
Project Description:  The project is the construction of a 736 square foot, self-operated car 
wash tunnel (17 ½ feet maximum height) to be operated from 7 a.m. to 10 p.m. daily, in 
conjunction with an existing gas station with convenience store, on an approximate 19,164 
square foot commercial corner site.  A total of 5 parking spaces will be provided.  The car wash 
tunnel is proposed at the southwest corner of the site, adjacent to a commercial use.  The car 
wash tunnel will be approximately 38 feet long and 16 feet wide and will be located at the 
southwest corner of the site, with the entrance from the rear/north end of the tunnel and exit at 
the south end facing Riverside Drive.  The project includes new landscaping around the site, 
raising existing concrete masonry unit (CMU) walls of six feet in height (west property line) and 
four feet in height (north property line) by two feet each, the addition of 8 new on-site trees and 
3 new street trees, four additional parking spaces, new lighting, two new signs, a new trash 
enclosure area, new air/water location and the addition of two coin operation vacuum hoses with 
sound dampeners.  Access to the site will remain as is, which includes four driveway apron (two 
from each street frontage).  Access to the carwash will be from the rear, north side of the tunnel, 
and exiting south near the Riverside Drive southwest driveway.  The project includes the 
demolition of a small storage building (160 square feet), the removal of 9 palm trees (3 mature, 
6 small) and grading of less than 500 cubic yards.   
 
Notice of Exemption 
 
The City of Los Angeles determined that based on the whole of the administrative record, that 
the Project is exempt from CEQA pursuant to CEQA Guidelines, Section 15303, Class 3 (new 
construction of a small structure not exceeding 2,500 square feet) and there is no substantial 
evidence demonstrating that an exception to a categorical exemption pursuant to CEQA 
Guidelines, Section 15300.2 applies.  
 
There are six (6) Exceptions which must be considered in order to find a project exempt 
under Class 3: (a) Location, (b) Cumulative Impacts; (c) Significant Effect; (d) Scenic Highways; 
(d) Hazardous Waste Sites; and (f) Historical Resources.  
 

(a) Location. Classes 3, 4, 5, 6, and 11 are qualified by consideration of where the project 
is to be located. A project that is ordinarily insignificant in its effect on the environment 
may in a particularly sensitive environment be significant. Therefore, these classes may 
not be utilized where the project may impact on an environmental resource of hazardous 
or critical concern where designated, precisely mapped, and officially adopted pursuant 
to law by federal, state, or local agencies. 

 
The project is the construction and operation of a 736 square foot self-service drive-
through car wash tunnel on a commercial corner lot zoned [Q]C2-1VL, currently 
developed with a gas station and convenience store and gas station canopies.  The 
remainder of the site is mostly covered with asphalt except for landscape planter areas 
along the perimeter of the site which include shrubs as well as 20 non-protected trees 
comprised of palm trees, junipers, and pygmy palms.   
 
The site is located within a commercial area of Valley Village, at the intersection of 
Laurel Canyon Boulevard and Riverside Drive.  Surrounding properties are similarly 
zoned [Q]C2-1VL and developed with one and two story commercial buildings.  The 
west adjoining property is developed with a drive-thru dry cleaners; north adjoining 
property is developed with a one story bank and related surface parking lot; south 
abutting property is developed with a gas station, convenience store and drive-thru car 
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wash; east abutting property is developed with a multi-tenant commercial center which 
include sit down eateries and a coffee shop; and the southeast abutting corner is 
developed with a grocery store and large parking lot.  The subject property is a level lot, 
located 3.24 kilometers from the Hollywood Fault and is within a Liquefaction Area.  The 
site is located within an urban built up area and is not located on or near a designated 
sensitive environmental area.  Thus exception (a) does not apply.   

 
(b) Cumulative Impact. The exception applies when, although a particular project may not 

have a significant impact, the impact of successive projects, of the same type, in the 
same place, over time is significant. 
 
Based on a review of databases including the City of Los Angeles Department of City 
Planning Zone Information Map Access System (ZIMAS) for nearby case approvals 
(http://zimas.lacity.org/), there is an existing gas station with convenience store and a 
drive-through car wash located across the street, at southwest corner of Laurel Canyon 
Boulevard and Riverside Drive.  No other similar uses were found within a 500 foot 
radius of the subject site.  In addition, the project is entirely consistent with the existing 
General Plan designation and zoning (other than the requested deviations), which 
accounts for the impacts of developments which are within their parameters. Any 
successive projects of the same type and nature would reflect a development that is 
consistent with the underlying land use designation and the LAMC, and thus would be 
subject to the same regulations and requirements, including development standards and 
environmental impacts. As such, the proposed project will not result in a significant 
cumulative impact.  Thus, exception (b) does not apply. 
 

(c) Significant Effect Due To Unusual Circumstances. This exception applies when, 
although the project may otherwise be exempt, there is a reasonable possibility that the 
project will have a significant effect due to unusual circumstances.  
 
The site is located on a commercially zoned property that permits auto-related uses such 
as gas stations.  The site is surrounded by properties zoned and developed with 
commercial uses.  The closest residential properties are located on La Maida Street, 
approximately 80 feet northwest of the site.  The project consists of commercial uses 
and operations that are compatible with the surrounding development and consistent 
with the underlying zone. The project site is in a long-established neighborhood, and the 
site has been developed as it currently exists since at least 1986 (according to 
Assessor’s Records.) The site does not demonstrate any unusual circumstances, and 
the project will not generate significant impacts. There are no unusual circumstances 
that indicate this project would reasonably result in a significant effect on the 
environment.  
 
Water Quality. The project is not adjacent to any water sources and construction of the 
project will not impact water quality. Construction activities would not involve any 
significant excavation near an identified water source. Wastewater generated by the 
proposed car wash will be treated before it is discharged to the City Bureau of 
Sanitation. An industrial waste permit will be issued, which will ensure compliance with 
all water quality regulations and requirements. Thus, the project is not expected to 
negatively impact water quality. 
 
Furthermore, the project will comply with the City's stormwater management provisions 
per LAMC 64. 70. Best Management Practices would also be required during general 
operation of the project to ensure that stormwater runoff meets the established water 
quality standards and waste discharge requirements. Therefore, development of the 

http://zimas.lacity.org/
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proposed project would not degrade the quality of stormwater runoff from the site and 
would not result in any significant effects relating to water quality. 
 
Noise. Further, the project must comply with the City of Los Angeles Noise Ordinance 
No. 144,331 and 161,574 and any subsequent ordinances which prohibit the emission or 
creation of noise beyond certain levels, during both construction and ongoing operation. 
The Ordinances cover both operational noise levels (i.e. postconstruction), as well as 
any noise impact during construction. Section 41.40 of the LAMC regulates noise from 
demolition and construction activities and prohibits construction activity (including 
demolition) and repair work, where the use of any power tool, device, or equipment 
would disturb persons occupying sleeping quarters in any dwelling hotel, apartment, or 
other place of residence, between the hours of 9:00 p.m. and 7:00 a.m. Monday through 
Friday, and between 6:00 p.m. and 8:00 a.m. on Saturdays and holidays; all such 
activities are also prohibited on Sundays. Section 112.05 of the LAMC also specifies the 
maximum noise level of construction machinery that can be generated in any residential 
zone of the city or within 500 feet thereof. As the project is required to comply with the 
above ordinances and regulations, it will not result in any significant noise impacts. 
 
Further, per the CNEL (Community Noise Equivalent Level) Sound Study prepared by 
MK Design, dated January 7, 2021, “by averaging the peak noise levels (with the 
Recommended Regulatory Compliance Measures in place) against the measured 
existing ambient noise levels our site meets the Minimum Ambient Noise Level (Sec 
111.01(a)).” This study was voluntarily supplemented by the applicant with a Noise 
Study to supplement and clarify prior studies prepared by Omny Acoustics, dated 
December 7, 2021, which consisted of a detailed on-site noise survey and propagation 
modeling. In studying the existing ambient noise levels, the study found that on-site 
ambient noise levels from adjacent sources exceeded the composite limits generated by 
Omny based on several sources, including the LAMC and LA County Codes. The report 
notes that permanent future increases in operational noise when modeled shows full 
compliance with LAMC noise ordinances. Further, the report states that the Project’s 
CNEL levels are ”below existing ambient CNEL levels at all property adjacencies … 
[resulting] in a CNEL increase well below CEQA significance thresholds at all locations.” 
In further response to public comments received, the applicant has volunteered revised 
project features, which would be conditioned through entitlement approvals, such as 
operating standards to include daytime-only operations and the use of a vacuum system 
with sound dampeners. The site contains existing concrete masonry unit (CMU) walls of 
six feet in height (west property line) and four feet in height (north property line), which 
the project applicant voluntarily proposes to raise by two feet each, and which would 
further limit noise impacts. Thus, the project will not result in any significant effects 
relating to noise. 
 
Therefore, the Project will not have a significant effect due to unusual circumstances. 
 

(d) Scenic Highways. This exception applies when, although the project may otherwise be 
exempt, there may be damage to scenic resources, including but not limited to, trees, 
historic buildings, rock outcroppings, or similar resources, within a highway officially 
designated as a state scenic highway.  
 
Based on a review of the California Scenic Highway Mapping System 
(http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/), subject site is not 
located along a State Scenic Highway, nor are there any designated State Scenic 
Highways located near the project site. Based on this, the proposed project will not result 
in damage to scenic resources including trees, historic buildings, rock outcroppings, or 
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similar resources, within a highway officially designated as a state scenic highway, and 
this exception does not apply.  
 

(e) Hazardous Waste Sites. Projects located on a site or facility listed pursuant to 
California Government Code 65962.5. 
 
Based on a review of the California Department of Toxic Substances Control "Envirostor 
Database" (http://www.envirostor.dtsc.ca.gov/public/), no known hazardous waste sites 
are located on or proximate to the project site. In addition, there is no evidence of 
historic or current use, or disposal of hazardous or toxic materials at this location. Based 
on this, the project will not result in a significant effect due hazardous waste and this 
exception does not apply. 
 

(f) Historical Resources. Projects that may cause a substantial adverse change in the 
significance of an historical resource.  
 
Neither the project site itself nor any of the existing structures on the project site have 
been identified as a historic resource by local or state agencies, and the project site has 
not been determined to be eligible for listing in the National Register of Historic Places, 
California Register of Historical Resources, the Los Angeles Historic-Cultural 
Monuments Register, and/or any local register. Further, the project site was not found to 
be a potential historic resource based on the City's HistoricPlacesLA website or 
SurveyLA, the citywide survey of Los Angeles. Neither the State nor the City choose to 
treat the site as a historic resource, therefore, the proposed project cannot cause a 
substantial adverse change in the significance of a historical resource and this exception 
does not apply. 
 
In conclusion, since the project meets all of the requirements of the categorical 
exemption set forth at CEQA Guidelines, Section 15303 and none of the applicable 
exceptions to the use of the exemption apply to the project, it is appropriate to determine 
this project is categorically exempt from the requirements of CEQA. 

 







































































































 

 

 
CNEL Sound Study 

Community Noise Equivalent Level (CNEL) 

 

N & D Oil Corp. 
4801 Laurel Canyon Blvd. 

Los Angeles, CA 91607 
 

Final Report 
 

Jan 7, 2021 

1



1.0 Introduction 
 
N & D Oil Corp.          Sept 2, 2019 
4801 Laurel Canyon Blvd. 
Los Angeles, CA 91607 
 

Attn:  Nader Hattar 

Subject: CNEL sound study at 4801 Laurel Canyon Blvd., Los Angeles 
 
In accordance with your request, MK Design has prepared this CNEL sound study report for the 
proposed development at the subject site.  The purpose of this report was to evaluate sound levels, 
construction and mitigation measures for the proposed construction. 

Based upon the findings and observations during our investigation, we believe that sufficient 
information has been disclosed to allow for city staff to make their decisions. 

This opportunity to be of service is sincerely appreciated.  If you have any questions pertaining to this 
report, please call the under signed. 

Respectfully submitted, 

MK Design 

 

 

 

___________________________________ 

Ian Marr 
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3.0 Project Description 
 

The proposed project is a gas station convenience store with a new carwash building located within the 
city of Los Angeles, CA. (APN: 2356-008-021).  A new carwash tunnel is proposed. 

The general area is subject to a sound study per criteria required by planning department staff.  As such 
a composite dB(A) sound level study will be provided by this report.  No baseline was provided by the 
city of Los Angeles so site measurements and standard road sound wall will be used as the baseline. 

As the project is not noted as located within the established sound bands provided by the city no loss or 
attenuation calculations are being provided.  Additionally, given the city provided no parameters no 
reductions have been calculated for elevation changes, obstacles or absorption so that all sound levels 
within the provided bands are calculated as uniformly that sound level along the road sound wall.  
Reflective sound is considered to provide less than +3dB, and thusly was ignored. 

The project details are as follows: 

Site area:   19,164.3 sqft (0.44 acres) 

Building area:   1,709 sqft 
 
Stories:    1 story (max height 21’-11”) 
 
Project address:   4801 Laurel Canyon Blvd. 
    Los Angeles, CA 91607 
 
APN:    2356-008-021 
 
Parking provided:  5  spaces 
 
Zone:    (Q) C-2 -1VL  (Commercial) 
 
Construction Type:  V-B 
 

Occupancy Type:  M 
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4.0 Vicinity Map 
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7.0 Methodology 
 

Sampling: 

Initial sampling is conducted on-site with a technician familiar with the measuring devices.  All 
equipment has been factory calibrated within a 3 year time span and is field calibrated before each 
sampling session.  Calibration samples at three different decibel levels will be selected by the technician.  
Provided all samples register within 1.5 decibels the sampling device is considered calibrated.  All 
samples are taken with an omni-directional microphone for 60 seconds at a height of 36”-48” above 
finish grade.  Samples are taken at an “A” weighted decibel scale.  Measurements are provided for 
minimums, maximums and averaged values.  Given the nature of the environment no weighting or 
noting is given to temperature, humidity or elevation. 

Measurements were taken 9/3/2019 starting at 10am.  At each location a total of three 60 second 
measurements were taken.  The middle was selected each time based off of the Max dbA recorded.  
These measurements were used to establish the sound map and profile for the site. 

An analytics module was secured at location 3.  The module was set to trigger every 15 minutes for 30 
seconds on recording with A-weighted Max, Min and Avg levels logged.  This was the data used in 
addition to Google’s Traffic API to establish the traffic level chart and general 24 hour levels.  The 
module logged from 9/3 3:15pm to 9/13 11am. 

General sound mapping: 

Sampling points or proposed points are to be located per field data.  Streets and roads are to use a 
uniform sound wall of 60 dbA unless a high or greater traffic level is established which will use a 70 dbA 
sound wall.   

Sound level propagation is calculated along a flat plane unless the average site slope exceeds 25% for 
more than 200 sqft along an area of significance to the study.  This plane is assumed to occur roughly 
between 36”-48” above the finish grade relative to the local position of the measurement.   

Window and door openings are calculated as if they are composed of the adjacent material.  Openings 
are only calculated when they are at least 12” wide.  All corners, despite radius, are treated as an 
incidence of occurrence.  Unless specifically noted all walls are expected to have an additive reflectance 
of less than 3 decibels.   

All instances of occurrence that are 6 decibels or less than the calculated sound pressure are ignored as 
an insignificant additive source. 

Interior sound levels caused by exterior sound levels are labeled at each contour. 

Hot Spot maps vs Persistence map.  These are two different methods of representing the sound 
measurements across a site.  A “Hot Spot” map acts as if the measurement was loudest point of the 
sound with the map interpreted from there.  They tend to show sound levels lower than actual.  A 
“Persistence” map takes sound measurements as points on a landscape similar to how surveyors take 
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points and show a topographic map.  They tend to show levels higher than actual.  As such, both models 
were shown for reference. 

It should be noted that sound maps represent the worst-case scenario at the time when all sound 
generating sources are in operation.  When these sound generators are not in operation the noise levels 
will be comparable to existing levels. 

Ambient Noise Levels: 

Sound measurements, unless otherwise noted, are assumed to be peak or measurements of short 
duration.  For purposes of this report Ambient Noise Levels are those that have been averaged across a 
fifteen (15) minute time span in one (1) minute increments. 

For this model it is assumed that the greatest Ambient Noise Level occurs during the last minute of each 
activity cycle hence the shortest activity cycle is three (3) minutes long.  This gives a increment ratio of 5 
peak increments to 10 non-peak increments.  As it was found that non-peak increments were at or 
below the existing Ambient Noise Levels recorded, those will used in place of non-peak increments. 

Therefor for purposes of this model Ambient Noise Levels will use the following equation for Ambient 
Noise Levels: 

∑ (𝑃𝑃 > 0)𝑃𝑃 + ∑ (𝑃𝑃𝑃𝑃 > 0)𝑃𝑃𝑃𝑃
∑𝑛𝑛

= 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 

Sound barriers: 

When are recommended or provided measurements will be provided as both a line of site, sound 
penetration, calculation and as a point of incidence.  Lines of site provide sound levels at the sound walls 
opposite side where as a point of incidence calculation will provide the shortest line of travel around the 
sound wall to first object of significant incidence unless otherwise noted. 
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8.2 Samples Tables 
Samples were taking on site using a Samsung thin-film non-directional microphone ((2) 1.2 mm 
aperture).  Recordings were processed with Sound Analyzer SLM – Spectrum Analyzer.  Per CNEL 
standards all readings were A-weighted (ANSI S1.4) for human hearing reproduction. 

 

Temperature 87F 

Humidity 25% 

Barometer 29.83 in 

 

Primary sampling 

Location Max dbA Min dbA LAF dbA LAeq dbA 

1  74.7  62.9  63.8  67.8 

2  78.1  56.0  61.6  65.6 

3  75.2  59.2  66.4  67.5 

4  85.4  61.2  63.2  71.7 

5  72.7  57.9  60.7  65.8 

6  65.5  55.1  60.5  58.5 

7  82.6  60.1  72.3  71.0 

8  79.8  62.9  69.5  71.1 

9  64.3  50.1  53.8  55.1 

10  77.7  58.7  60.7  64.5 
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday avg med

6:00 AM 1 1 1 2 1 1 1 8 1.14 1

7:00 AM 1 1 1 1 1 1 1 7 1.00 1

8:00 AM 1 2 2 3 2 2 1 13 1.86 2

9:00 AM 1 4 4 4 4 2 2 21 3.00 4

10:00 AM 1 4 3 4 4 3 2 21 3.00 3

11:00 AM 2 3 4 3 3 4 3 22 3.14 3

12:00 PM 2 3 4 5 5 5 3 27 3.86 4

1:00 PM 1 4 5 5 5 5 4 29 4.14 5

2:00 PM 2 4 5 4 5 5 3 28 4.00 4

3:00 PM 3 3 5 5 5 5 4 30 4.29 5

4:00 PM 1 4 3 5 5 5 2 25 3.57 4

5:00 PM 1 3 3 4 3 3 2 19 2.71 3

6:00 PM 1 3 5 4 4 4 1 22 3.14 4

7:00 PM 1 2 2 3 2 3 1 14 2.00 2

8:00 PM 1 2 3 2 1 1 1 11 1.57 1

9:00 PM 1 2 2 1 1 1 1 9 1.29 1

10:00 PM 1 1 1 1 1 1 1 7 1.00 1

22 46 53 56 52 51 33 313

avg 1.29 2.71 3.12 3.29 3.06 3.00 1.94

med 1 3 3 4 3 3 2

Highest traffic day: Wednesday

Lowest traffic day: Sunday

Highest traffic hour: 2pm

Lowest traffic hour: 7am, 10pm

Average traffic level: 2.63 low

Median traffic level: 2 low

Traffic level scale from 1 (low) to 13 (very high).

Google Traffic Services API map data 2019

Data module point 5J53+57 Los Angeles, California

9.0 Traffic Levels Analysis
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9.1 Traffic Level Description 
Traffic levels are used to calculate the street sound wall used in proposed calculations.  Depending on 
the type of analysis the sound wall can be used as a termination point or as a generator. 

Traffic levels are a composite description of traffic per direction or the combined tally of traffic 
directions along the perimeter of the test site.  Traffic is graded between 1 (low) to 4 (very high).  All 
data is pulled from Google’s Traffic Estimator API in increments as described in the testing data.  In 
cumulative analysis site with one side facing traffic will have two directions, sites with two sides will 
have four as so on. 

Levels are weighted for signal lighting, and are described and awarded values as follows: 

1 (low) – Little to freely moving traffic with three or more car lengths typically between vehicles.  
Vehicles are moving at the posted speed.  Expected sound level: 60 dbA. 

2 (medium) – Dense traffic moving at the posted speed with one or less car lengths between vehicles.  
Expected sound level: 70 dbA. 

3 (high) – Dense traffic requiring vehicles to periodically come to a full stop.  Expected sound level: 65 
dbA. 

4 (very high) – Dense traffic requiring vehicles to frequently stop or remain stopped for periods of 30 
seconds or more.  Expected sound level: 70 dbA. 
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Existing Site Plan - Persistance map

Table limited to property boundries.
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Table limited to property boundries.

Existing Site Plan - Hot Spot
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday avg med
6:00 AM 62.47 63.18 63.73 63.67 62.59 63.92 63.67 443.23 63.32 63.67
7:00 AM 63.71 62.63 62.61 63.69 62.44 62.47 62.46 440.01 62.86 62.61
8:00 AM 63.99 65.38 64.11 66.95 65.17 65.27 62.48 453.35 64.76 65.17
9:00 AM 62.46 69.67 68.27 68.36 68.46 64.91 64.61 466.74 66.68 68.27

10:00 AM 62.41 67.17 66.34 67.49 68.39 67.18 64.85 463.83 66.26 67.17
11:00 AM 65.37 65.27 68.74 67.32 66.55 68.48 67.73 469.46 67.07 67.32
12:00 PM 66.01 66.38 68.47 70.19 72.45 70.43 68.79 482.72 68.96 68.79

1:00 PM 64.59 68.36 75.12 76.43 73.32 72.42 69.1 499.34 71.33 72.42
2:00 PM 64.78 68.94 74.56 69.47 71.28 73.69 66.34 489.06 69.87 69.47
3:00 PM 66.85 67.39 73.4 71.24 74.55 72.41 67.81 493.65 70.52 71.24
4:00 PM 62.5 68.29 66.96 70.97 72.39 73.47 65.83 480.41 68.63 68.29
5:00 PM 63.26 66.91 66.88 68.82 68.43 66.57 64.61 465.48 66.50 66.88
6:00 PM 62.91 67.7 76.13 68.48 67.78 65.96 63.68 472.64 67.52 67.7
7:00 PM 63.68 65.71 65.75 67.84 65.04 67.04 62.41 457.47 65.35 65.71
8:00 PM 63.27 66.8 67.38 63.79 63.94 63.88 62.37 451.43 64.49 63.88
9:00 PM 63.55 65.29 63.89 62.84 62.78 62.98 62.44 443.77 63.40 62.98

10:00 PM 63.69 62.72 62.41 63.95 62.52 63.21 62.49 440.99 63.00 62.72
11:00 PM 60.46 62.53 64.51 65.38 63.49 63.52 61.73 441.62 63.09 63.49
12:00 AM 60.35 60.31 60.82 62.72 64.38 63.72 62.94 435.24 62.18 62.72

1:00 AM 59.28 59.57 60.47 60.73 60.16 58.49 58.42 417.12 59.59 59.57
2:00 AM 60.62 57.32 58.93 57.29 60.37 58.23 57.79 410.55 58.65 58.23
3:00 AM 52.86 56.83 58.35 57.26 56.72 57.47 55.02 394.51 56.36 56.83
4:00 AM 57.29 60.31 59.27 61.36 59.38 58.72 56.19 412.52 58.93 59.27
5:00 AM 63.26 62.69 63.84 63.73 63.59 62.89 60.37 440.37 62.91 63.26

1499.62 1547.35 1580.94 1579.97 1576.17 1567.33 1514.13 10865.51
Daily
avg 62.48 64.47 65.87 65.83 65.67 65.31 63.09 64.68
med 63.68 66.8 66.96 67.84 67.78 66.57 64.61 66.32

Average
Day 63.94 66.54 68.19 67.99 67.84 67.52 64.88 66.70
Night 59.57 60.34 61.24 61.52 61.34 60.87 59.52 60.63

Day 7am-10pm
Night 10pm-7am

Existing Sound Levels (dbA)
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11.1 Proposed Condition Description 
 
11.1.1 PROPOSED AND EXISTING CONTRIBUTING ELEMENTS 

 
Noise generators 
 

- Carwash dryer blowers.  Located on the street side “exit” of the carwash about 7’-10’ within the structure.  
It will be assumed that the point source will at 90 dbA, as described by manufacturer vendors. 

- Vacuums.  Located along the west property line about 2/3’s into the property.  It will be assumed that the 
point source will at 85 dbA, as described by manufacturer vendors. 

- The Laurel Canyon/Riverside sound wall.  Sound coming from both Laurel Canyon Blvd. and Riverside Dr. 
constitute a significant source of noise within the site. 

 
Non-building sound barriers 

 
- Masonry wall located at “exit” of carwash.  Estimated STC: 50. 
- Masonry wall located along the West property line.  Estimated STC: 50. 
- Masonry wall located along the North property line.  Estimated STC: 50. 

 
11.1.2 NOISE CRITERIA 
 
Exterior Noise Levels – Residential 

Existing on-site noise levels were established by on site samplings.  A sound map was developed from this material 
to extend nearby residential locations as required by city planning staff.  As this map contained all onsite 
generating elements to create a standard baseline noise level. 
 
As the only significant variable remaining, a table was developed that used both the on-site noise level and traffic 
dependent noise levels to create the required Residential Noise Level.  This was made possible by data from 
Google on the traffic levels, and was averaged into 1-hour steps across a typical week in a typical year. 
 
CALGreen – Non-residential 

Section 5.507.4.2 of the 2016 California Green Building Code stipulates that for buildings exposed to a noise level 
of 65 dB or more when measured as a 1-hour Equivalent Sound Level (Leq), the building façade, including walls, 
windows, and roofs, shall provide enough sound insulation so that the interior sound level from exterior sources 
does not exceed 50 dBA during any hour of operation. This applies to non-residential spaces such as retail space, 
leasing, and amenities. hour of operation. This applies to non-residential spaces such as retail space, leasing, and 
amenities. 
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Table limited to property boundries.

Peak Noise Levels
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Table limited to property boundries.

50 STC CMU wall (6’-0” high)50 STC CMU wall (6’-0” high)

Proposed Site Plan - With implemented Regulatory Compliance Measures

Peak Noise Levels
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12.0 Recommendations 
 

Upon reviewing the data and relevant documents MK Design is able to make the following 
recommendations as a result of the above CNEL Sound study. 

During the study it was found that the greatest existing noise element was generated from the Laurel 
Canyon Blvd./ Riverside Dr. sound wall.  During the proposed analysis it was found to be a secondary 
noise source which still dominated or equaled 25% of the site. 

Of the new proposed noise sources only one presented a noise increase off-site, which was the carwash 
dryer blowers.  Most of the noise was already mitigated by the carwash structure and by the sound 
barrier wall located near the carwash “exit”. 

The harshest effect from the noise generation occurs at the commercial building frontage located to the 
west of the property.  Peaks calculated at 74 dbA were found with the noise decreasing to about 70 dbA 
by their driveway.  75 dbA is normally considered the upper threshold of acceptable noise at commercial 
structures. 

The closest residential structure, located to the northwest, is of sufficient distance that street noise was 
largely dominant over noise generated from the project site with less than 30 dbA contributing at a 
distance more than 50’. 

 

Recommended Regulatory Compliance Measures 

- The sound barrier located near the carwash ‘exit’ to be increased in height to 1’ greater than the 
carwash exit opening to eliminate all line-of-sight sound propagation.  The last 36” near the 
driveway should be no taller than 36” to along for traffic sighting. 

- The sound barrier located near the carwash ‘exit’ to be planted as much as possible with 42” 
high leafy plants, on both side, to minimize “wall crawl” sound propagation. 

- Carwash dryer blower should employ any muffler, damper or sound attenuator the carwash 
manufacturer has available to reduce the initial sound source. 

- The sound barrier located along the west property line to be increased to a height of 6’ to 
eliminate all line-of-sight sound propagation. 

 

The net result upon making all Recommended Regulatory Compliance Measures permanent project 
design features is as follows: 

- Noise levels brought on by the new carwash and vacuums will be brought down to acceptable 
levels in the residential areas during their operation. 

- All commercial areas will have acceptable noise levels during carwash and vacuum operation, 
but not to same extent as residential areas. 
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- Adjacent commercial and residential uses should actually notice real noise level reduction when 
carwash and vacuum activities are not taking place, especially at night, as the Recommended 
Regulatory Compliance Measures would reduce existing traffic noise traveling across the site. 
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13.0 Conclusion 
 

Per the stated recommendations, the carwash equipment and vacuums will be equipped with all 
manufacturer available options to damper, muffle and otherwise decrease the generated noise, which 
will bring the dryer blowers and vacuum systems into industry standard noise producing ranges.  By 
implementing the Recommended Regulatory Compliance Measures, which consist of constructing 
masonry walls along the property edge, the noise levels to adjacent properties will be dramatically 
reduced. 

The closest commercial structure will experience a 7.36 dbA reduction of peak noise levels.  This 
represents a real world reduction of nearly 60%.  Non-operation noise levels will also be reduced by 
about 2 dbA below pre-construction site conditions. 

The closest residential structure will experience a 7.11 dbA reduction of peak noise levels.  Again, this is 
a decrease of roughly 60%.  Noise levels when neither the carwash or vacuums are operating will have a 
2.5 dbA reduction of general noise. 

The Recommended Regulatory Compliance Measures reduce the peak noise levels by roughly 60% by 
the time reaches the property edges. 

By averaging the peak noise levels (with the Recommended Regulatory Compliance Measures in place) 
against the measured existing ambient noise levels our site meets the Minimum Ambient Noise Level 
(Sec 111.01(a)).  As such, we can agree that the project with the Recommended Regulatory Compliance 
Measures in place does not significantly impact the Ambient Noise Level of the surrounding properties. 
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Appendix A 

LIST OF ACRONYMS AND DEFINITIONS 
 
A-Weighting 

A frequency-weighting network used to account for changes in human auditory sensitivity as a function of 
frequency. 

Abatement 
The method of reducing the degree of intensity of noise and the use of such a method. 

Airport Environmental Design Tool (AEDT) 
The Federal Aviation Administration's (FAA), Office of Environment and Energy (AEE-100) has developed 
the Airport Environmental Design Tool (AEDT) for evaluating aircraft noise impacts in the vicinity of 
airports. The AEDT replaced the Integrated Noise Model (INM) and has been the FAA's standard tool since 
2015 for determining the predicted noise impact in the vicinity of airports. The FAA requires airports use 
the INM in assessing environmental impacts for soundproofing, evaluating physical improvements to the 
airfield, analyzing changes to existing or new procedures and in assessing land use compatibility. AEDT 
utilizes flight track information, aircraft fleet mix, standard and user defined aircraft profiles and terrain as 
inputs. AEDT produces noise exposure contours that are used for land use compatibility maps.  The AEDT 
program includes built-in tools for comparing contours and utilities that facilitate easy export to 
commercial Geographic Information Systems. The model also calculates predicted noise at specific sites 
such as hospitals, schools or other sensitive locations. 

Annoyance 
Any bothersome or irritating occurrence. 

CNEL 
Community Noise Equivalent Level. Used in California and is nearly identical to DNL, except that 

CNEL includes a 5 dB penalty for the evening time period from 7 pm to 10 pm and a 10 dB penalty for the 
nighttime hours of 10 pm to 7 am. 

Day-Night Average Sound Level 
(Abbreviation DNL, denoted by the symbol Ldn) 

Twenty-four hour average sound level for a given day, after addition of 10 decibels to levels from 
midnight to 0700 hours and from 2200 hours to midnight. Ldn is computed as follows: 
Ldn = LAE + 10*log10(Nday + 10*Nnight) - 49.4 (dB) 
where: 
LAE = Sound exposure level in dB (also known as SEL); 
Nday = Number of noise events between 0700 and 2200 hours; 
Nnight = Number of noise events between 2200 and 0700 hours; and 49.4 = A normalization constant 
which spreads the acoustic energy associated with noise events over a 24-hour period, i.e., 
10*log10(86,400 seconds per day) = 49.4 dB. 

dBA 
The A-weighted Decibel (dBA) is the most common unit used for measuring environmental sound levels. It 
adjusts, or weights, the frequency components of sound to conform to the normal response of the human 
ear at conversational levels. dBA is an international metric that is used for assessing environmental noise 
exposure of all noise sources. 

Decibel (dB) 
The Decibel (dB) is the unit used to measure the magnitude or intensity of sound.  Decibel means 1/10 of 
Bel (named after Alexander Graham Bell). The decibel uses a logarithmic scale to cover the very large 
range of sound pressures that can be heard by the human ear. Under the decibel unit of measure, a 10 dB 
increase will be perceived by most people to be a doubling in loudness, i.e., 80 dB seems twice as loud as 
70 dB. 
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Equivalent Sound Level 
(abbreviation TEQ, denoted by the symbol LAeqT or Leq) 

Ten times the logarithm to the base ten of the ratio of time-mean-squared instantaneous A-weighted 
sound pressure, during a stated time interval T, to the square of the standard reference sound pressure. 
LAeqT is related to LAE by the following equation: 
LAeqT = LAE - 10*log10(t2-t1) (dB) 
where, 
LAE = Sound exposure level in dB 

FAA 
Federal Aviation Administration 

GIS 
Geographic Information Systems. A computer software program to analyze spatial data. Can be especially 
useful in examining noise distribution over a geographic area. 

Hertz (Hz) 
The Hertz is a unit of measurement of frequency, numerically equal to cycles per second of the measure 
of the rate of the vibration of the sound. High frequencies can be thought of as having a high pitch; like a 
whistle; low frequency sounds are more like a rumble of a truck or airplane. 

Intensity 
The sound energy flow through a unit area in a unit time. 

LAE 
See Sound Exposure Level 

Leq or Laeq 
See Equivalent Sound Level 

Ldn 
See Day-Night Average Sound Level 

Line-of-sight 
A direct line between a target and a source.  An unobstructed line would be considered having line-of-
sight while obstructions would disrupt the line-of-sight. 

Lmax 
See Maximum Noise Level 

Maximum Noise Level 
The maximum noise level, in A-weighted decibels, occurring during an loud single exposure event, e.i. 
aircraft flyover. 

NMS 
Noise Monitoring Station (locations). 

Noise 
1. Unwanted sound. 2. Any sound not occurring in the natural environment, such as sounds emanating 
from aircraft, highways, industrial, commercial and residential sources. 3. An erratic, intermittent, or 
statistically random oscillation. 

Noise Level 
For airborne sound, unless specified to the contrary, the A-weighted sound level. 

Noise Contour 
A Noise Contour is a line on a map that represents equal levels of noise exposure. 

SEL 
See Sound Exposure Level 

SENEL 
Single Event Noise Exposure Level same as Sound Exposure Level 
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Sound Exposure Level (abbreviation SEL, denoted by the symbol LAE) 
Over a stated time interval, T (where T=t2-t1), ten times the base-10 logarithm of the ratio of a given time 
integral of squared instantaneous A-weighted sound pressure, and the product of the reference sound 
pressure of 20 micropascals, the threshold of human hearing, and the reference duration of 1 sec. The 
time interval, T, must be long enough to include a majority of the sound source’s acoustic energy. As a 
minimum, this interval should encompass the 10 dB down points. In addition, LAE is related to LAeqT by 
the following equation: 
LAE = LAeqT + 10*log10(t2-t1) (dB) 
where, LAeqT = Equivalent sound level in dB (see definition above, also Leq). 

Sound Wall Barrier 
A wall constructed or used in which sound penetration is the primary method of sound propagation.  
Walls should be tall enough to prevent line-of-sight to sensitive locations. 

Sound Wall Generator 
 A linear field or object considered to act as a uniform noise source. 
Sound Wall terminator 

A linear field or object considered to have a uniform noise contour or sound pressure level at which all 
sound contours or sound pressure levels equal or less than the field end. 
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Appendix B 
 

BACKGROUND INFORMATION 
 
1 INTRODUCTION 
 
This section presents background information on the characteristics of noise and summarizes federal, state and 
local noise/land use compatibility guidelines.  This section also provides the reader with an understanding of the 
metrics used to assess noise impacts. This section is divided as follows: 

• Properties of sound that are important for technically describing sound. 
• Acoustic factors influencing human subjective response to sound. 
• Potential disturbances to humans and health effects due to sound. 
• Sound rating scales used in this study. 
• Summary of noise assessment criteria. 

 
2 CHARACTERISTICS OF SOUND 
 
2.1 SOUND LEVEL AND FREQUENCY 
 
Sound can be technically described in terms of the sound pressure (amplitude) and frequency (similar to pitch). 
 
Sound pressure is a direct measure of the magnitude of a sound without consideration for other factors that may 
influence its perception. The range of sound pressures that occur in the environment is so large that it is 
convenient to express these pressures as sound pressure levels on a logarithmic scale that compresses the wide 
range of sound pressures to a more usable range of numbers. The standard unit of measurement of sound is the 
Decibel (dB), which describes the pressure of a sound relative to a reference pressure. 
 
The frequency (pitch) of a sound is expressed as Hertz (Hz) or cycles per second. The normal audible frequency for 
young adults is 20 Hz to 20,000 Hz. Community noise, including aircraft and motor vehicles, typically ranges 
between 50 Hz and 5,000 Hz. The human ear is not equally sensitive to all frequencies, with some frequencies 
judged to be louder for a given signal than others. As a result of this, various methods of frequency weighting have 
been developed. The most common weighting is the A-weighted noise curve. The A-weighted decibel scale (dBA) 
performs this compensation by discriminating against frequencies in a manner approximating the sensitivity of the 
human ear. In the A-weighted decibel, everyday sounds normally range from 30 dBA (very quiet) to 100 dBA (very 
loud).  Most community noise analyses are based upon the A-weighted decibel scale. Examples of various sound 
environments, expressed in dBA, are presented in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 

29



Figure 1 Typical A-Weighted Noise Levels 

 
Source: Landrum & Brown, 1974. 

 
2.2 PROPAGATION OF NOISE 
 
Outdoor sound levels decrease as the distance from the source to the receiver increases. This decrease in sound 
level is a result of wave divergence, atmospheric absorption, and ground attenuation. Sound radiating from a 
source in an undisturbed manner travels in spherical waves. As the sound wave travels away from the source, the 
sound energy is dispersed over a greater area, decreasing the sound power of the wave. Spherical spreading of the 
sound wave reduces the noise level at a rate of 6 dB per doubling of the distance. 
 
Atmospheric absorption also influences the sound levels received by the observer. 
The greater the distance traveled, the greater the influence of the atmosphere and the resultant fluctuations. 
Atmospheric absorption becomes important at distances of greater than 1,000 feet. The degree of absorption 
varies depending on the frequency of the sound, as well as the humidity and temperature of the air.  For example, 
atmospheric absorption is lowest (i.e., sound carries farther) at high humidity and high temperatures. Absorption 
effects in the atmosphere vary with frequency. Higher frequencies are more readily absorbed than lower 
frequencies. Over large distances, lower frequencies become the dominant sound as the higher frequencies are 
attenuated. Turbulence and gradients of wind, temperature, and humidity also play a significant role in 
determining the degree of attenuation. 
Certain conditions, such as inversions, can channel or focus the sound waves resulting in higher noise levels than 
would result from simple spherical spreading.  
 
In addition to atmospheric absorption, aircraft noise can also be affected by the physical properties of the 
surrounding terrain. The magnitude of this terrain-related absorption varies with the angle of the aircraft above 
the horizon as measured from the observer to the aircraft. Lateral attenuation is influenced by ground reflection, 
refraction, aircraft shielding, and engine aircraft installation effects. In general, the lower an aircraft is, the greater 
the lateral attenuation. Lateral attenuation is not considered to be a factor if the angle between the observer and 
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aircraft, as measured from the horizon, is greater than 60°. In this case, the aircraft is essentially overhead the 
observer. 
 
2.3 DURATION OF SOUND 
 
Annoyance from a noise event increases with increased duration of the noise event, i.e., the longer the noise 
event, the more annoying it is. The "effective duration" of a sound is the time between when a sound rises above 
the background sound level until it drops back below the background level. Psycho-acoustic studies have 
determined the relationship between duration and annoyance and the amount a sound must be reduced to be 
judged equally annoying for increased duration. Duration is an important factor in describing sound in a 
community setting. The relationship between duration and noise level is the basis of the equivalent energy 
principal of sound exposure. Reducing the acoustic energy of a sound by one-half results in a 3 dB reduction. 
Doubling the duration of the sound increases the total energy of the event by 3 dB. This equivalent energy 
principal is based upon the premise that the potential for a noise to impact a person is dependent on the total 
acoustical energy content of the noise. Defined in subsequent sections of this study, noise metrics such as CNEL, 
DNL, LEQ and SENEL are all based upon the equivalent energy principle. 
 
2.4 CHANGE IN NOISE 
 
The concept of change in ambient sound levels can be understood with an explanation of the hearing mechanism's 
reaction to sound. The human ear is a far better detector of relative differences in sound levels than absolute 
values of levels. Under controlled laboratory conditions, listening to a steady unwavering pure tone sound that can 
be changed to slightly different sound levels, a person can just barely detect a sound level change of approximately 
one decibel for sounds in the mid-frequency region.  When ordinary noises are heard, a young healthy ear can 
detect changes of two to three decibels. A five decibel change is readily noticeable while a 10 decibel change is 
judged by most people as a doubling or a halving of the loudness of the sound. It is typical in environmental 
documents to consider a 3 dB change as potentially discernable. 
 
2.5 MASKING EFFECT 
 
The ability of one sound to limit a listener from hearing another sound is known as the masking effect. The 
presence of one sound effectively raises the threshold of audibility for the hearing of a second sound. For a signal 
to be heard, it must exceed the threshold of hearing for that particular individual and exceed the masking 
threshold for the background noise. 
 
The masking characteristics of sound depend on many factors including the spectral (frequency) characteristics of 
the two sounds, the sound pressure levels and the relative start time of the sounds. Masking effect is greatest 
when the frequencies of the two sounds are similar or when low frequency sounds mask higher frequency sounds. 
High frequency sounds do not easily mask low frequency sounds. 
 
3 FACTORS INFLUENCING HUMAN RESPONSE TO SOUND 
 
Many factors influence sound perception and annoyance. This includes not only physical characteristics of the 
sound but also secondary influences such as sociological and external factors. Molino, in the Handbook of Noise 
Control describes human response to sound in terms of both acoustic and non-acoustic factors. These factors are 
summarized in Table 1. 
 
Sound rating scales are developed in reaction to the factors affecting human response to sound. Nearly all of these 
factors are relevant in describing how sounds are perceived in the community. Many non-acoustic parameters play 
a prominent role in affecting individual response to noise. Background sound, an additional acoustic factor not 
specifically listed, is also important in describing sound in rural settings.  Fields, in his analysis of the effects of 
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personal and situational variables on noise annoyance, has identified a clear association of reported annoyance 
and various other individual perceptions or beliefs. In particular, Fields stated: 
 
“There is therefore firm evidence that noise annoyance is associated with: (1) the fear of an aircraft crashing or of 
danger from nearby surface transportation; (2) the belief that aircraft noise could be prevented or reduced by 
designers, pilots or authorities related to airlines; and (3) an expressed sensitivity to noise generally.” 
 
Thus, it is important to recognize that non-acoustic factors such as the ones described above as well as acoustic 
factors contribute to human response to noise. 
 
Table 1 Factors that Affect Individual Annoyance to Noise  
 
Primary Acoustic Factors 

Sound Level 
Frequency 
Duration 

Secondary Acoustic Factors 
Spectral Complexity 
Fluctuations in Sound Level 
Fluctuations in Frequency 
Rise-time of the Noise 
Localization of Noise Source 

Non-acoustic Factors 
Physiology 
Adaptation and Past Experience 
How the Listener's Activity Affects Annoyance 
Predictability of When a Noise will Occur 
Is the Noise Necessary? 
Individual Differences and Personality 

 

Source: C. Harris, 1979 

4 SOUND RATING SCALES 
 
The description, analysis, and reporting of community sound levels is made difficult by the complexity of human 
response to sound and myriad of sound-rating scales and metrics developed to describe acoustic effects. Various 
rating scales approximate the human subjective assessment to the "loudness" or "noisiness" of a sound. Noise 
metrics have been developed to account for additional parameters such as duration and cumulative effect of 
multiple events. 
 
Noise metrics are categorized as single event metrics and cumulative metrics.  Single event metrics describe the 
noise from individual events, such as one aircraft flyover. Cumulative metrics describe the noise in terms of the 
total noise exposure throughout the day. Noise metrics used in this study are summarized below: 
 
4.1 SINGLE EVENT METRICS 
 
 Frequency Weighted Metrics (dBA). In order to simplify the measurement and computation of sound 
loudness levels, frequency-weighting networks have obtained wide acceptance. The A-weighting (dBA) scale has 
become the most prominent of these scales and is widely used in community noise analysis.  Its advantages are 
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that it has shown good correlation with community response and is easily measured. The metrics used in this study 
are all based upon the dBA scale. 
 
 Maximum Noise Level. The highest noise level reached during a noise event is called the "Maximum Noise 
Level," or Lmax. For example, as an aircraft approaches, the sound of the aircraft begins to rise above ambient 
noise levels.  The closer the aircraft gets the louder it is until the aircraft is at its closest point directly overhead. 
Then, as the aircraft passes, the noise level decreases until the sound level again settles to ambient levels. Such a 
history of a flyover is plotted at the top of Figure 3. It is this metric to which people generally instantaneously 
respond when an aircraft flyover occurs. 
 
 Single Event Noise Exposure Level (SENEL) or Sound Exposure Level (SEL). Another metric that is 
reported for aircraft flyovers is the Single Event Noise Exposure Level (SENEL). This metric is essentially equivalent 
to the Sound Exposure Level (SEL) metric. It is computed from dBA sound levels. Referring again to the top of 
Figure 3, the shaded area, or the area within 10 dB of the maximum noise level, is the area from which the SENEL is 
computed. The SENEL value is the integration of all the acoustic energy contained within the event. Speech and 
sleep interference research can be assessed relative to Single Event Noise Exposure Level data. 
 
The SENEL metric takes into account the maximum noise level of the event and the duration of the event. For 
aircraft flyovers, the SENEL value is typically about 10 dBA higher than the maximum noise level. Single event 
metrics are a convenient method for describing noise from individual aircraft events.  This metric is useful in that 
airport noise models contain aircraft noise curve data based upon the SENEL metric. In addition, cumulative noise 
metrics such as LEQ, CNEL and DNL can be computed from SENEL data. 
 
Figure 2 Single & Cumulative Noise Metric Definitions 
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Source: L&B (2014) 

 
4.2 CUMULATIVE METRICS 
 
Cumulative noise metrics assess community response to noise by including the loudness of the noise, the duration 
of the noise, the total number of noise events and the time of day these events occur in one single number rating 
scale. 
 
Equivalent Noise Level (Leq). Leq is the sound level corresponding to a steady-state, A-weighted sound level 
containing the same total energy as several SEL events during a given sample period. Leq is the "energy" average 
noise level during the time period of the sample. It is based on the observation that the potential for noise 
annoyance is dependent on the total acoustical energy content of the noise. This is graphically illustrated in the 
middle graph of Figure 3. Leq can be measured for any time period, but is typically measured for 15 minutes, 1 
hour or 24-hours. Leq for a one-hour period is used by the Federal Highway Administration for assessing highway 
noise impacts. Leq for one hour is called Hourly Noise Level (HNL) in the California Airport Noise Regulations and is 
used to develop Community Noise Equivalent Level (CNEL) values for aircraft operations. 
 
Community Noise Equivalent Level (CNEL). CNEL is a 24-hour, time-weighted energy average noise level 
based on the A-weighted decibel. It is a measure of the overall noise experienced during an entire day. The term 
“time-weighted” refers to the penalties attached to noise events occurring during certain sensitive time periods.  
In the CNEL scale, noise occurring between the hours of 7 pm and 10 pm is penalized by approximately 5 dB. This 
penalty accounts for the greater potential for noise to cause communication interference during these hours, as 
well as typically lower ambient noise levels during these hours. Noise that takes place during the night (10 pm to 7 
am) is penalized by 10 dB. This penalty was selected to attempt to account for the higher sensitivity to noise in the 
nighttime and the expected further decrease in background noise levels that typically occur in the nighttime. 
 
CNEL is graphically illustrated in the bottom of Figure 2. Examples of various noise environments in terms of CNEL 
are presented in Figure 3. CNEL is specified for use in the California Airport Noise Regulations and is used by local 
planning agencies in their General Plan Noise Element for land use compatibility planning. 
 
Day Night Noise Level (DNL). The DNL index is very similar to CNEL but does not include the evening (7 pm to 
10 pm) penalty that is included in CNEL. It does include the nighttime (10 pm to 7 am) penalty. Typically, DNL is 
about 1 dB lower than CNEL, although the difference may be greater if there is an abnormal concentration of noise 
events in the 7 to 10 pm time period. DNL is specified by the Federal Aviation Administration (FAA) for airport 
noise assessment and by the Environmental Protection Agency (EPA) for community noise and airport noise 
assessment. The FAA guidelines (described later) allow for the use of CNEL as a substitute to DNL. 
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Figure 3 Typical Outdoor Noise Levels 

 

 

 
4.3 EFFECTS OF NOISE ON HUMANS 
 
Noise, often described as unwanted sound, is known to have several adverse effects on humans. From these 
known adverse effects of noise, criteria have been established to help protect the public health and safety and 
prevent disruption of certain human activities. These criteria are based on effects of noise on people such as 
hearing loss (not a factor with typical community noise), communication interference, sleep interference, 
physiological responses and annoyance. Each of these potential noise impacts on people are briefly discussed in 
the following narrative: 
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Hearing Loss is generally not a concern in community noise problems, even very near a major airport or a major 
freeway. The potential for noise induced hearing loss is more commonly associated with occupational noise 
exposures in heavy industry, very noisy work environments with long term exposure, or certain very loud 
recreational activities such as target shooting, motorcycle or car racing, etc. The Occupational Safety and Health 
Administration (OSHA) identifies a noise exposure limit of 90 dBA for 8 hours per day to protect from hearing loss 
(higher limits are allowed for shorter duration exposures). Noise levels in neighborhoods, even in very noisy 
neighborhoods, are not sufficiently loud to cause hearing loss. 
 
Communication Interference is one of the primary concerns in environmental noise problems. Communication 
interference includes speech interference and interference with activities such as watching television. Normal 
conversational speech is in the range of 60 to 65 dBA and any noise in this range or louder may interfere with 
speech. There are specific methods of describing speech interference as a function of distance between speaker 
and listener and voice level. Figure 5 shows the relation of quality of speech communication with respect to 
various noise levels. 
 
Sleep Interference is a major noise concern in noise assessment and, of course, is most critical during nighttime 
hours. Sleep disturbance is one of the major causes of annoyance due to community noise. Noise can make it 
difficult to fall asleep, create momentary disturbances of natural sleep patterns by causing shifts from deep to 
lighter stages, and cause awakening. Noise may even cause awakening, which a person may, or may not, be able to 
recall. 
 
Extensive research has been conducted on the effect of noise on sleep disturbance. 
Recommended values for desired sound levels in residential bedroom space range from 25 to 45 dBA, with 35 to 
40 dBA being the norm. Some years ago, the National Association of Noise Control Officials published data on the 
probability of sleep disturbance with various single event noise levels. Based on laboratory experiments conducted 
in the 1970s, it was determined that a noise event with an interior noise exposure of 75 dBA interior will cause 
noise induced awakening in 30 percent of the cases. 
 

However, research first published in Britain in the 1990s has shown that the probability for sleep disturbance, 
when measured in an in-home setting is much less than what had been reported in earlier research that was based 
on laboratory studies. This research showed that once a person was asleep, it is much more unlikely that they will 
be awakened by a noise. The significant difference in the British studies is the use of actual in-home sleep 
disturbance patterns as opposed to laboratory data that had been the historic basis for predicting sleep 
disturbance. Some of this research has been criticized because it was conducted in areas where subjects had 
become habituated to aircraft noise. On the other hand, some of the earlier laboratory sleep studies had been 
criticized because of the extremely small sample sizes of most laboratory studies and because the laboratory was 
not necessarily a representative sleep environment. A 1994 British sleep study compared the various causes of 
sleep disturbance using in-home sleep studies. This field study assessed the effects of nighttime aircraft noise on 
sleep in 400 people (211 women and 189 men; 20-70 years of age; one per household) habitually living at eight 
sites adjacent to four U.K. airports, with different levels of nighttime flying. The main finding was that only a 
minority of aircraft noise events affected sleep, and, for most subjects, that domestic and other non-aircraft 
factors had much greater effects. As shown in the Figure 6, aircraft noise was a minor contributor among a host of 
other factors that lead to awakening response. 
 
The Federal Interagency Committee on Noise (FICON) in 1992, in a document entitled Federal Interagency Review 
of Selected Airport Noise Analysis Issues, recommended an interim dose-response curve for sleep disturbance 
based on laboratory studies of sleep disturbance. In June of 1997, the Federal Interagency Committee on Aviation 
Noise (FICAN) updated the FICON recommendation with an updated curve based on the more recent in-home 
sleep disturbance studies which show lower rates of awakening compared to the laboratory studies. The FICAN 
recommended a curve based on the upper limit of the data presented and therefore considers the curve to 
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represent the “maximum percent of the exposed population expected to be behaviorally awakened,” or the 
“maximum awakened.”  
 
Physiological Responses are those measurable effects of noise on people, which are realized as changes in pulse 
rate, blood pressure, etc. While such effects can be induced and observed, the extent is not known to which these 
physiological responses cause harm or are a sign of harm. Generally, physiological responses are a reaction to a 
loud short-term noise such as a rifle shot or a very loud jet over flight. 
 
Health effects from noise have been studied around the world for nearly thirty years.  Scientists have attempted to 
determine whether high noise levels can adversely affect human health—apart from auditory damage—which is 
amply understood.  These research efforts have covered a broad range of potential impacts from cardiovascular 
response to fetal weight and mortality. Yet, while a relationship between noise and health effects seems plausible, 
it has remained a difficult effect to quantify--that is, shown in a manner that can be repeated by other researchers 
while yielding similar results.   
 
While annoyance and sleep/speech interference have been acknowledged, health effects are also associated with 
a wide variety of other environmental stressors, including air pollution. Isolating the effects of aircraft noise alone 
as a source of long-term physiological change has proved to be almost impossible as the effects associated with 
noise are also the same well-known effects of air pollution. In a review of 30 studies conducted worldwide 
between 1993 and 1998 [17], a team of international researchers concluded that, while some findings suggest that 
noise can affect health, improved research concepts and methods are needed to verify or discredit such a 
relationship. They called for more study of the numerous environmental and behavioral factors than can confound, 
mediate or moderate survey findings. In 2008, the Airport Cooperative Research Board (ACRP), a part of the 
National Academies, published a synthesis on the effects of aircraft noise. 
The ACRP synthesis concluded, “Despite decades of research, including review of old data and new research 
efforts, health effects of aviation noise continues to be an enigma. Most, if not all, current research concludes that 
it is yet impossible to determine causal relations between health disorders and noise exposure, despite well-
founded hypotheses." 
 
Annoyance is the most difficult of all noise responses to describe. Annoyance is a very individual characteristic and 
can vary widely from person to person. What one person considers tolerable can be quite unbearable to another 
of equal hearing capability. The level of annoyance, of course, depends on the characteristics of the noise (i.e.; 
loudness, frequency, time, and duration), and how much activity interference (e.g. speech interference and sleep 
interference) results from the noise.  However, the level of annoyance is also a function of the attitude of the 
receiver.  Personal sensitivity to noise varies widely. It has been estimated that 2 to 10 percent of the population is 
highly susceptible to annoyance from any noise not of their own making, while approximately 20 percent are 
unaffected by noise. Attitudes are affected by the relationship between the person and the noise source (Is it our 
dog barking or the neighbor's dog?). Whether we believe that someone is trying to abate the noise will also affect 
the level of annoyance. 
 
Annoyance levels have been correlated to CNEL levels. Figure 4 relates DNL noise levels to community response 
from two of these surveys. One of the survey curves presented in Figure 4 is the well-known Schultz curve, 
developed by Theodore Schultz. It displays the percent of a populace that can be expected to be annoyed by 
various DNL (CNEL in California) values for residential land use with outdoor activity areas. At 65 dB DNL, the 
Schultz curve predicts approximately 14 percent of the exposed population reporting themselves to be “highly 
annoyed.” At 60 dB DNL, this decreases to approximately 8 percent of the population. However, Figure 4 shows 
that the data used to determine the Schultz curve and updates have a very wide range of scatter, with 
communities near some airports reporting much higher percentages of population highly annoyed at these noise 
exposure levels. Annoyance levels have never been correlated statistically to single event noise exposure levels in 
airport-related studies. 
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Figure 4 Percent of Population Highly Annoyed as a Function of DNL 

 
Source: Schultz (1978) & FICON (1992) 

 
In recent years, there has been the suggestion in Europe and by researchers in the 
US that the noise dose, response curve for annoyance from aircraft noise is different for aviation noise than it is for 
road and rail noise. In these studies, it has been suggested that the percentage of the population highly annoyed at 
65 DNL is closer to 30 percent of the population and not the 14 percent as suggested by the Schultz curve. The US 
studies go on further to describe that communities form unique attitudes about noise and differing communities 
show a wide range of annoyance response for the same noise exposure that can be attributed to non-acoustic 
factors. 
 
School Room Effects. Interference with classroom activities and learning from aircraft noise is an important 
consideration and the subject of much recent research.  Studies from around the world indicate that vehicle traffic, 
railroad, and aircraft noise can have adverse effects on reading ability, concentration, motivation, and long term 
learning retention. A complicating factor in this research is the extent of background noise from within the 
classroom itself. The studies indicating the most adverse effects examine cumulative noise levels equivalent to 65 
CNEL or higher and single event maximum noise levels ranging from 85 to 95 dBA. In other studies, the level of 
noise is unstated or ambiguous. According to these studies, a variety of adverse school room effects can be 
expected from interior noise levels equal to or exceeding 65 CNEL, and/or 85 dBA SEL. 
 
Some interference with classroom activities can be expected with noise events that interfere with speech. As 
discussed in other sections of this report, speech interference begins at 65 dBA, which is the level of normal 
conversation. Typical construction attenuates outdoor noise by 20 dBA with windows closed and 12 dBA with 
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windows open. Thus, some interference of classroom activities can be  expected at outdoor levels of 77 to 85 dBA, 
the latter being the noise level for the SENEL contours. 
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