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INTRODUCTION 

This report addresses noise from major construction activities associated with the project in terms 
of the nearest sensitive receptors. Equipment details were provided by the construction 
contractor; applicable criteria are based on the standards included in the Berkeley Municipal 
Code as well as the guidelines included in the FTA Transit Noise and Vibration Impact 
Assessment. Recommendations also considered the conditions of approval requirements 
contained in the Notice of Decision from the Zoning Adjustments Board. 
 
Definitions and information regarding environmental noise are provided in Appendix A.  

 
ANTICIPATED CONSTRUCTION ACTIVITIES 

The following construction equipment information was submitted by the construction contractor: 
 

▪ Demo/Grading (August ’18 – August ’18 [two weeks]: Jackhammer, excavator, 
portable generator/compressor 

▪ Demo/Grading (haul) (August ’18 – October ’18 [six weeks]: Backhoe-loader, skip 
loader, skidsteer, large excavator with bucket and demo hammer, medium excavator with 
drill rig, portable generator/compressor, hand held demo hammer 

▪ Concrete Construction (October ’18 – March ’19): Drills, saws, portable generator, 
concrete pumper truck, cement mixer trucks (four large concrete pours during this time) 

▪ Framing (March ’19 – October ’19): Generator, multiple drills/saws, delivery trucks 
▪ Façade and Finishes (demo) (October ’19 – October ‘19 [two weeks]): Demo 

hammer mini-ex and Skidsteer for sidewalk removal, small tools, paint pumps 
▪ Façade and Finishes (October ’19 – May ’20): Cement mixer trucks and concrete 

pump for sidewalk pour back, small tools, paint pumps 

 

EXISTING SETTING 

SITE DESCRIPTION 

The project is located on the block bounded by Haste Street to the south, Telegraph Avenue to 
the west, and residential buildings to the north and east in Berkeley.  The site has frontages along 
Haste Street and Telegraph Avenue.  The project site is currently an empty lot.       
 
This part of the City is relatively busy with some amount of activity.  The main source of noise 
experienced at the site is traffic on Haste Street and Telegraph Avenue.  The traffic along this 
street is comprised of vehicles, motorcycles, construction trucks, medium and heavy delivery 
trucks, and garbage trucks.  Other sources of noise include parking activity, car alarms, back-up 
signals, sidewalk activity, and nature-based noises.     
 
EXISTING NOISE LEVELS 

A noise survey was conducted between Tuesday, May 15, 2018 and Thursday, May 17, 2018 to 
establish the existing baseline conditions for the project. The survey involved securing a 
calibrated Rion NL-52 sound level meter on site, positioned approximately 15’ above ground.  
The unattended meter collected noise data continuously between Tuesday and Thursday for a 
minimum of 24-hours.  
 
The resulting 24-hour equivalent continuous noise level measured at the locations was 68.6 
dB(A) Ldn. The resulting 12-hour weekday daytime (7 AM to 7 PM) equivalent continuous noise 
level is 70.2 dB(A) LEQ. 

 
PROJECT SITE / SENSITIVE RECEPTORS 

Project-related construction noise was analyzed in terms of the average noise level (LEQ) and 
maximum noise level (LMAX). Since construction equipment will spread out evenly over the project 
site throughout the project duration, the LEQ metric in terms of sensitive receptors was estimated 
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relative to a spatially averaged point on the construction site (i.e. center of construction activities). 
The LMAX metric refers to the maximum level experienced by a sensitive receptor at any given 
time. Thus, the LMAX metric was estimated relative to the minimum distance between the site and 
receiver (i.e. edge of construction site). Average and minimum distances are provided below, for 
each of the analyzed sensitive receptors.  
 
The nearest sensitive receptors, associated land use type, and distances to the construction site 
are as follows: 
 

▪ Residences to the east (residential): Average Distance: 50 feet; Minimum Distance:15 
feet 

▪ Amoeba Music to the south (commercial): Average Distance: 110 feet; Minimum 
Distance: 55 feet 

▪ Mixed Use Residential/Commercial to the west (commercial): Average Distance: 100 
feet; Minimum Distance: 65 feet 

▪ 2421 Telegraph – vacant single-story building1 (commercial): Average Distance: 50 feet; 
Minimum Distance:15 feet 

▪ People’s Park to southwest (commercial): Average Distance: 130 feet; Minimum 
Distance: 65 feet 

 
Note: the applicable standards used herein refer to the LEQ metric (analysis used average 
distances). Applicable limits for LMAX levels are not provided; LMAX levels are provided below for 
informational purposes (analysis used minimum distances). 
 
An aerial view of the project site and the nearest receptors is shown in Figure 1.  
 

Figure 1 – Project Site / Nearest Sensitive Receptors 

 

                                                        
1 The building at 2421 Telegraph is vacant, and therefore is not sensitive at this time. This receptor may 
become sensitive if a tenant moves in during the construction period 
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REGULATORY SETTING 

Per the Berkeley Municipal Code Section 13.40.070, construction activity shall be permitted 
between the hours of 7 AM and 7 PM Monday through Friday; or between 9 AM and 8 PM on 
weekends and holidays. 
 
This section also states: “Where technically and economically feasible, construction activities 
shall be conducted in such a manner that the maximum sound levels at affected properties will 
not exceed those listed in the following table” 
 
Berkeley Municipal Code Construction Noise Limits 

Time of Day 
R-1, R-2 

Residential 
R-3 and above Multi-
Family Residential Commercial/Industrial 

Weekdays 7 AM to 7 PM 60 dBA 65 dBA 70 dBA 

Weekends 9 AM to 8 PM 50 dBA 55 dBA 60 dBA 
The residential receptor to the east would be classified as multi-family residential 

 
As described above, the existing noise level during the weekday daytime hours (7 AM to 7 PM) is 
70.2 dBA LEQ. As the existing noise levels at the project site currently exceed the construction 
noise limits provided by the Berkeley Municipal Code, these standards will not be used for 
significance determination.  
 
In lieu of applicable construction noise limits from the municipal code, this analysis will use the 
guidelines included in the FTA Transit Noise and Vibration Impact Assessment. For residential 
uses, the FTA Guidelines provide a daytime construction noise limit of 80 dBA LEQ-8hr. For 
commercial uses, these guidelines provide a daytime construction noise limit of 85 dBA LEQ-8hr.  
 

Construction Equipment Noise Levels 
Anticipated noise levels were estimated using methodology from the Federal Highway 
Administration (FHWA) Roadway Construction Noise Model (RCNM) computer software. This 
model combines noise reference levels for various equipment items and projects the cumulative 
noise level out to set receptor distances.2 The LEQ calculations consider the usage factor (UF), 
therefore accounting for the fact that some equipment does not run constantly. Detailed 
calculations including the reference noise levels associated and calculation distances are 
included in Appendix B. Expected construction noise levels in terms of the nearest receptors are 
presented in the table below.  

 

 
Per the FTA Guidelines presented above, a significant impact will be determined if construction 
noise exceeds 80 dBA LEQ-8hr at a sensitive residential receptor or 85 dBA LEQ-8hr at a sensitive 
commercial receptor.  

                                                        
2 The basis for the calculations is that sound decays with distance due to geometric spreading, according to Equation 1:     

(1) Distance Attenuation (dB) = 20 * LOG(Receptor Distance/Reference Distance) ; 

Estimated Project-related Construction Noise Levels – Average 

Receptor 
Average 
Distance 
to project 
site (feet) 

Estimated LEQ (dBA) 

Demo/ 
Grading 

Demo/ 
Grading 
(haul) 

Concrete 
Construction 

Framing 
Façade/ 
Finishes 
(demo) 

Façade/ 
Finishes 
(concrete 

pour) 

Residences to the east 50 85.3 82.3 84.7 85 81.5 78.9 

Residential/Commercial 100 80.9 77.8 80.3 80.5 77.0 74.4 

Amoeba Music 110 80 77.0 79.5 79.7 76.2 73.6 

2421 Telegraph (vacant) 50 86.9 83.8 86.3 86.5 83.1 80.5 

People’s Park 130 78.6 75.5 78.0 78.2 74.8 72.2 
Calculation sheets including equipment reference levels used are provided in Appendix B 
Bold levels indicate an exceedance of applicable limits (i.e. 80 dBA LEQ-8hr for residential receptors; 85 dBA LEQ-8hr for commercial 
receptors) 
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As shown in the table, project-related construction noise levels at the residential receptor to the 
east and the residential receptor to the west are expected to exceed the applicable limits provided 
by the FTA (i.e. 80 dBA LEQ-8hr). 
 
As noted above, the vacant building at 2421 Telegraph is not considered sensitive. However, if a 
commercial tenant moves into this building during the project construction period, then this tenant 
may be exposed to construction noise levels in excess. As shown in the table, project-related 
construction noise levels at all other commercial receptors would not exceed the limits provided 
by the FTA (i.e. 85 dBA LEQ-8hr). 
 
Although not within the criteria of the FTA guidelines, maximum construction noise levels (LMAX) 
were estimated for each phase. Maximum noise levels refer to the maximum instantaneous noise 
level associated with the loudest equipment item for each phase. When implementing a 
construction noise mitigation plan, the following maximum levels should be considered. 
 

 
 

CONSTRUCTION NOISE MITIGATION MEASURES 

Requirements contained in the Notice of Decision from the Zoning Adjustments Board are 
expected to reduce project-related construction noise levels. Requirements are as follows: 

1. Noise Management - Public Notice Required.  At least two weeks prior to initiating any 
construction or demolition activities at the site, the applicant shall provide notice to 
businesses and residents within 500 feet of the project site.  This notice shall at a 
minimum provide the following: (1) project description, (2) description of construction 
activities, (3) daily construction schedule (i.e., time of day) and expected duration 
(number of months), (4) the name and phone number of the Project Liaison for the 
project that is responsible for responding to any local complaints, (5) commitment to 
notify neighbors at least four days in advance of authorized extended work hours and the 
reason for extended hours, and (6) that construction work is about to commence. The 
liaison would determine the cause of all construction-related complaints (e.g., starting too 
early, bad muffler, worker parking, etc.) and institute reasonable measures to correct the 
problem. A copy of such notice and methodology for distributing the notice shall be 
provided in advance to the City for review and approval. 

2. Noise Reduction Program – The applicant shall develop a site specific noise reduction 
program prepared by a qualified acoustical consultant to reduce construction or 
demolition noise impacts to the maximum extent feasible, subject to review and approval 
of the Zoning Officer. The noise reduction program shall include the time limits for 
construction listed above, as measures needed to ensure that construction complies with 
BMC Section 13.40.070. The noise reduction program should include, but shall not be 
limited to, the following available controls to reduce construction noise levels as low as 
practical: 

Estimated Project-related Construction Noise Levels – Maximum 

Receptor 
Minimum 
Distance 
to project 
site (feet) 

Estimated LMAX (dBA) 

Demo/ 
Grading 

Demo/ 
Grading 
(haul) 

Concrete 
Construction 

Framing 
Façade/ 
Finishes 
(demo) 

Façade/ 
Finishes 
(concrete 

pour) 

Residences to the east 15 100.5 94.2 100.1 103.1 100.5 92.3 

Residential/Commercial 65 87.7 81.4 87.3 90.3 87.7 79.5 

Amoeba Music 55 89.2 82.9 88.8 91.8 89.2 81.0 

2421 Telegraph (vacant) 15 100.5 94.2 100.1 103.1 100.5 92.3 

People’s Park 65 87.7 81.4 87.3 90.3 87.7 79.5 
Calculation sheets including equipment reference levels used are provided in Appendix B 
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▪ Equipment should be well maintained and used judiciously to be as quiet as 
practical.  

▪ Equip all internal combustion engine-driven equipment with mufflers, which are in 
good condition and appropriate for the equipment.  

▪ Utilize “quiet” models of air compressors and other stationary noise sources 
where technology exists.  Select hydraulically or electrically powered equipment 
and avoid pneumatically powered equipment where feasible.  

▪ Locate stationary noise-generating equipment as far as possible from sensitive 
receptors when adjoining construction sites.  Construct temporary noise barriers 
or partial enclosures to acoustically shield such equipment where feasible.  

▪ Prohibit unnecessary idling of internal combustion engines.  

▪ Pile driving is prohibited.  

▪ Construct solid plywood fences around construction sites adjacent to operational 
business, residences or other noise-sensitive land uses where the noise control 
plan analysis determines that a barrier would be effective at reducing noise.  

▪ Erect temporary noise control blanket barriers, if necessary, along building 
facades facing construction sites.  This mitigation would only be necessary if 
conflicts occurred which were irresolvable by proper scheduling. Noise control 
blanket barriers can be rented and quickly erected.  

i. As the most affected residential receptors to the east and west have 
units above the ground floor, we expect temporary noise control blankets 
to provide little attenuation at these most affected receptors (if there are 
construction noise issues at surrounding ground-level receptors, 
temporary noise barriers would be a viable mitigation) 

▪ Route construction or demolition related traffic along major roadways and away 
from sensitive receptors where feasible. 

In addition to the requirements contained in the conditions of approval, to reduce project-related 
construction noise in terms of the nearest sensitive receptors, it is recommended that the 
following measures be implemented during construction activities.  
 

1. Equipment and trucks used for construction shall use the best available noise 
control techniques (e.g., improved mufflers, equipment redesign, use of intake 
silencers, ducts, engine enclosures, and acoustically attenuating shields or shrouds. 
  

2. Impact tools (e.g., jack hammers, pavement breakers, and rock drills) used for 
construction shall be hydraulically or electrically powered wherever possible to avoid 
noise associated with compressed air exhaust from pneumatically powered tools. 
Where use of pneumatic tools is unavoidable, an exhaust muffler on the 
compressed air exhaust shall be used; this muffler can lower noise levels from the 
exhaust by up to about 10 dBA. External jackets on the tools themselves shall be 
used where feasible; this could achieve a reduction of 5 dBA. Quieter procedures, 
such as use of drills rather than impact tools, shall be used. 

 
3. Stationary noise sources shall be located as far from adjacent receptors as possible, 

and they shall be muffled and enclosed within temporary sheds, incorporate 
insulation barriers, or include other measures. 

 
4. Per Berkeley Municipal Code, construction activity shall only take place between the 

hours of 7 AM and 7 PM Monday through Friday; or between 9 AM and 8 PM on 
weekends and holidays. 
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5. Maintain all machinery in good working order and lubricate as necessary to 
minimize unnecessary squeals, groans, and other noise. Securely fasten all 
cabinets, panels, covers, shrouds, and similar components to prevent vibration 
noise. 

 
6. Turn off machinery when not needed or operating. Delivery and hauling trucks shall 

not sit with idling engines for periods greater than 5 minutes except when idling is 
necessary for performance (e.g. concrete trucks). Post signs instructing drivers to 
turn off idling engines. 

 
7. Stationary equipment (compressors, pumps) shall be located as far from sensitive 

receptors as feasible. 

 
 
With implementation of these mitigation measures would reduce project-related construction 
noise at all nearby receptors. However, construction noise impacts associated with the project 
may still exceed the applicable limits provided by the FTA Guidelines at the residential receptor to 
the east and the residential receptor to the west. Construction noise associated with the project is 
considered significant and unavoidable.  
 
This concludes our memo of comments and recommendations relating to construction noise 
analysis for the Enclave Dormitory project.  Please do not hesitate to contact us with any 
questions or if further information is required. 
 

End of Memo 
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Appendix A – General Environmental Noise Definitions and Information 
 

 
Noise Exposure and Community Noise  
Noise exposure is a measure of the noise experienced by the individual over a period of time. A 
noise level is a measure of noise at a given instant in time. However, noise levels rarely persist 
consistently over a long period of time. Rather, community noise varies continuously with time 
with respect to the contributing sound sources in the environment. Community noise is primarily 
the product of many distant noise sources, which constitute a relatively stable background noise 
exposure, with the individual contributors unidentifiable. The background noise level changes 
throughout a typical day, but does so gradually, corresponding with the addition and subtraction 
of distant noise sources such as traffic and changes in atmospheric conditions. What makes 
community noise constantly variable throughout a day, besides the slowly changing background 
noise, is the addition of short-duration single-event noise sources (e.g., aircraft flyovers, motor 
vehicles, sirens), which are readily identifiable to the individual.     
 
These successive additions of sound to the community noise environment make the community 
noise level variable from instant to instant, requiring the measurement of noise exposure over a 
period of time to legitimately characterize a community noise environment and evaluate 
cumulative noise impacts. This time-varying characteristic of environmental noise is described 
using statistical noise descriptors. The most frequently used noise descriptors are summarized 
below:    
 

▪ Leq:  The equivalent sound level is used to describe noise over a specified period of time, 
typically 1 hour, in terms of a single numerical value. The Leq is the constant sound level, 
which would contain the same acoustic energy as the varying sound level, during the 
same time period (i.e., the average noise exposure level for the given time period).   

 
▪ Lmax:  The instantaneous maximum noise level measured during the measurement period 

of interest.    
 

▪ LDN (or “DNL”):  The energy average of the A-weighted sound levels occurring during a 
24-hour period, and which accounts for the greater sensitivity of most people to nighttime 
noise by weighting noise levels at night (“penalizing” nighttime noises). Noise between 
10:00 p.m. and 7:00 a.m. is weighted (penalized) by adding 10 dBA to take into account 
the greater annoyance of nighttime noises.  This noise descriptor is referred to by 
different agencies and references as either DNL or Ldn. The two notations refer to the 
same noise descriptor.   

 
▪ CNEL:  Similar to the DNL, the Community Noise Equivalent Level (CNEL) adds a 5 dB 

“penalty” for the evening hours between 7:00 p.m. and 10:00 p.m. in addition to a 10-dBA 
penalty between the hours of 10:00 p.m. and 7:00 a.m.  

 
Effects of Noise on People  
  
The effects of noise on people can be placed into three categories:   

▪ subjective effects of annoyance, nuisance, dissatisfaction;  
▪ interference with activities such as speech, sleep, learning; and  
▪ physiological effects such as hearing loss or sudden startling.   

 
Environmental noise typically produces effects in the first two categories. Workers in industrial 
plants generally experience noise in the last category. There is no completely satisfactory way to 
measure the subjective effects of noise, or the corresponding reactions of annoyance and 
dissatisfaction. A wide variation exists in the individual thresholds of annoyance, and different 
tolerances to noise tend to develop based on an individual’s past experiences with noise.  
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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: the so called “ambient noise” 
level. In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it. With regard to increases in A-
weighted noise level, the following relationships occur:   
 

▪ except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived;    

▪ outside of the laboratory, a 3-dBA change is considered a just-perceivable difference;   
▪ a change in level of at least 5 dBA is required before any noticeable change in human 

response would be expected; and  
▪ a 10-dBA change is subjectively heard as approximately a doubling in loudness, and can 

cause adverse response.   
 

These relationships occur in part because of the logarithmic nature of sound and the decibel 
system. The human ear perceives sound in a non-linear fashion; hence the decibel scale was 
developed. Because the decibel scale is based on logarithms, two noise sources do not combine 
in a simple additive fashion, but instead combine logarithmically. For example, if two identical 
noise sources produce noise levels of 50 dBA, the combined sound level would be 53 dBA, not 
100 dBA.   

 
Noise Attenuation   
Stationary point sources of noise, including stationary mobile sources such as idling vehicles, 
attenuate (lessen) at a rate of 6 dBA per doubling of distance from the source, depending on the 
topography of the area and environmental conditions (i.e., atmospheric conditions and noise 
barriers, either vegetative or manufactured, etc.). Widely distributed noise, such as a large 
industrial facility spread over many acres or a street with moving vehicles, would typically 
attenuate at a lower rate, approximately 3 to 4.5 dBA per doubling of distance from the source.   
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Appendix B – Construction Noise Calculations 



Construction Phases >

Equipment Item LEQ LMAX Quantity Usage (%) Quantity Usage (%) Quantity Usage (%) Quantity Usage (%) Quantity Usage (%) Quantity Usage (%)

Backhoe 73.6 77.6 1 100 1 100 0 100 0 100 0 100 0 100

Front End Loader 75.1 79.1 2 100 1 100 0 100 0 100 1 100 0 100

Excavator 76.7 80.7 1 100 2 100 0 100 0 100 1 100 0 100

Hydra Break Ram 80 90 1 100 0 100 0 100 0 100 1 100 0 100

Drill Rig Truck 72.2 79.1 1 100 0 100 1 100 1 100 0 100 0 100

Generator 77.6 80.6 1 100 1 100 1 100 1 100 0 100 0 100

Compressor (air) 73.7 77.7 1 100 1 100 0 100 0 100 1 100 1 100

Concrete Saw 82.6 89.6 0 100 0 100 1 100 2 100 0 100 0 100

Concrete Mixer Truck 74.8 78.8 0 100 0 100 2 100 0 100 0 100 2 100

Concrete Pump Truck 74.4 81.4 0 100 0 100 4 100 0 100 0 100 1 100

Pickup Truck 71 75 0 100 1 100 0 100 1 100 0 100 0 100

Jackhammer 81.9 88.9 1 100 0 100 0 100 0 100 0 100 0 100

LEQ LMAX LEQ LMAX LEQ LMAX LEQ LMAX LEQ LMAX LEQ LMAX

Totals at 50 feet (dBA) 86.9 90.0 83.8 83.7 86.3 89.6 86.5 92.6 83.1 90.0 80.5 81.8

Façade/Finishes 

(demo)

Façade/Finishes 

(concrete pour)

Construction Activity Noise Estimation

Reference at 50 feet (dBA)
Demo/Grading Demo/Grading (haul) Concrete Construction Framing

csullivan
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