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Bollard Acoustical Consultants, Inc. (BAC)

Introduction

The Dunisch Property (project) is located in Elk Grove, California, adjacent to Dunisch Road to
the north, West Stockton Boulevard to the east, and an existing Home Depot to the south. The
project proposes the development of 111 single-family residential lots on the approximately 14.4-
acre property. The project location and site plan are shown on Figure 1. The project also
proposes a General Plan Amendment which would provide the City of EIk Grove with increased
flexibility in assessing potential noise impacts related to new projects affected by existing non-
transportation noise sources. The specific language of the proposed GPA is provided in the
Criteria section of this report.

Due to the noise-sensitivity of the proposed project and the proximity of the project site to the
Home Depot store, West Stockton Boulevard and Highway 99, Bollard Acoustical Consultants,
Inc. (BAC) was retained by the project applicant to prepare this noise assessment. Specifically,
the purposes of this assessment are to quantify noise levels associated with Home Depot
operations, project construction, and traffic on Highway 99 and West Stockton Boulevard, to
compare those levels against the applicable Elk Grove noise standards for acceptable noise
exposure, and to recommend noise mitigation measures where needed to achieve satisfaction
with those standards. This report contains BAC'’s evaluation.

Noise Fundamentals and Terminology

Noise is often described as unwanted sound. Sound is defined as any pressure variation in air
that the human ear can detect. If the pressure variations occur frequently enough (at least 20
times per second), they can be heard, and thus are called sound. Measuring sound directly in
terms of pressure would require a very large and awkward range of numbers. To avoid this, the
decibel scale was devised. The decibel scale allows a million-fold increase in pressure to be
expressed as 120 dB. Another useful aspect of the decibel scale is that changes in levels (dB)
correspond closely to human perception of relative loudness. Appendix A contains definitions of
Acoustical Terminology. Figure 2 shows common noise levels associated with various sources.

The perceived loudness of sounds is dependent upon many factors, including sound pressure
level and frequency content. However, within the usual range of environmental noise levels,
perception of loudness is relatively predictable, and can be approximated by weighing the
frequency response of a sound level meter by means of the standardized A-weighing network.
There is a strong correlation between A-weighted sound levels (expressed as dBA) and
community response to noise. For this reason, the A-weighted sound level has become the
standard tool of environmental noise assessment. All noise levels reported in this section are in
terms of A-weighted levels in decibels.

Community noise is commonly described in terms of the “ambient” noise level, which is defined
as the all-encompassing noise level associated with a given noise environment. A common
statistical tool to measure the ambient noise level is the average, or equivalent, sound level (Leq)
over a given time period (usually one hour). The Leq is the foundation of the Day-Night Average
Level noise descriptor, L4y or DNL, and shows very good correlation with community response to
noise.

Noise Assessment
Dunisch Property — Elk Grove, California
Page 1



illowberry Way

i P | o

=" Bumscﬁ Rd

W s sl

Legend

Required Sound Wall: 12 feet tall A Noise Survey Location
Required Sound Wall: 10 feet tall Required Traffic Sound Wall: 8 feet tall
Required Sound Wall: 8 feet tall Required Traffic Sound Wall: 6 feet tall

Recommended STC 35 Bedroom Windows (south, east and west-facing windows)

Recommended STC 32 Bedroom Windows (second-floor, facing Highway 99)

N
Scale (Feet)
[—
0 100 200

Site Plan & Required Mitigation for
Home Depot Operations

Dunisch Property
Elk Grove, California

Figure 1 I<]\\\\ BOLLARD

/) / / Acoustical Consultants




Bollard Acoustical Consultants, Inc. (BAC)

Figure 2
Typical A-Weighted Sound Levels of Common Noise Sources

Decibel Scale (dBA)*
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The Day-Night Average Level (DNL) is based upon the average noise level over a 24-hour day,
with a +10-decibel weighting applied to noise occurring during nighttime (10:00 p.m. to 7:00 a.m.)
hours. The nighttime penalty is based upon the assumption that people react to nighttime noise
exposures as though they were twice as loud as daytime exposures. Because DNL represents a
24-hour average, it tends to disguise short-term variations in the noise environment. DNL-based
noise standards are commonly used to assess noise impacts associated with traffic, railroad, and
aircraft noise sources.
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Bollard Acoustical Consultants, Inc. (BAC)

Criteria for Acceptable Noise Exposure
Elk Grove General Plan

Transportation Noise Sources (Traffic)

The Services, Health and Safety Element (Chapter 8) of the Elk Grove General Plan establishes
an exterior noise level standard of 60 dB DNL at outdoor activity areas of residential land uses
exposed to transportation noise sources (i.e., traffic). The intent of this standard is to provide an
acceptable exterior noise environment for outdoor activities. Where it is not possible to reduce
noise in outdoor activity areas to 60 dB DNL through a practical application of the best available
noise-reduction means, an exterior noise environment of up to 65 dB DNL may be allowed
provided that available exterior noise level reduction measures have been implemented and
applicable General Plan interior noise level criteria are satisfied. The General Plan utilizes an
interior noise level standard of 45 dB DNL or less within interior spaces of residential uses.

Non-Transportation Noise Sources

The Elk Grove General Plan noise level standards applicable to non-transportation noise sources,
such as those associated with the existing commercial uses to the south, are reproduced below
in Table 1.

Table 1
Noise Level Performance Standards for New Projects Affected by or Including
Non-Transportation Noise Sources’

Daytime Nighttime
Standards Noise Level Descriptor (7am to 10pm) (10pm to 7am)
Typical stationary noise sources? Hourly Leqg, dB 55¢d 45¢4d
Stationary noise sources which are Hourly Leq, dB 50¢4 40c4d

tonal, impulsive, repetitive, or
consist primarily of speech or
musicP

Notes

*Applies to noise-sensitive land uses only.

1. These standards will apply generally to noise sources that are not tonal, impulsive, or repetitive in nature. Typical noise
sources in this category would include HVAC systems, cooling towers, fans and blowers.

2. These standards apply to noises which are tonal in nature, impulsive, repetitive, or which consist primarily of speech or
music. Typical noise sources in this category include: pile drivers, drive-through speakers, punch presses, steam
valves, and transformer stations. HVAC/pool equipment is exempt from these standards.

3. These noise levels do not apply to residential units established in conjunction with industrial or commercial uses (e.g.,
caretaker dwelling). HVAC/pool equipment are exempt from these standards.

4. The City may impose noise level standards which are more or less restrictive based upon determination of existing low
or high ambient noise levels.

Source: Elk Grove General Plan, Table 8-4.
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Bollard Acoustical Consultants, Inc. (BAC)

Construction

Policy N-1-7 of the Elk Grove General Plan states that The standards outlined in Table 8-4 shall
not apply to transportation- and City infrastructure-related construction activities as long as
construction occurs between the hours of 7 a.m. and 7 p.m., Monday through Friday, and 8 a.m.
and 5 p.m. on weekends and federally recognized holidays. Work may occur beyond these time
frames for construction safety or because of existing congestion that makes completing the work
during these time frames infeasible.

Proposed Elk Grove General Plan Amendment

As part of this project, a General Plan Amendment is proposed which would modify footnote 4 of
Table 1 to read as follows:

4. The City may impose noise level standards which are more or less restrictive based upon either
of the following determinations:
o Existing low or high ambient noise levels; or
e Site-specific conditions or considerations as determined applicable by the designated
approving authority only for new projects affected by existing non-transportation sources.

This amendment would provide the City of Elk Grove with additional flexibility in making land use
determinations for new projects affected by existing non-transportation noise sources, such as
the proposed project.

Evaluation of Home Depot Operations Noise at the Project Site
Home Depot Noise Survey

Noise-generating activities at the exterior of the Home Depot include truck circulation, loading
dock operations, forklift activity, leaf-blowers, etc. These activities can occur throughout the day
but the focus of this study is on the Home Depot noise-generation during nighttime hours.

To quantify noise generated by Home Depot operations, Saxelby Acoustics and Bollard
Acoustical Consultants, Inc. (BAC) conducted noise surveys at various times on the project site
between April and December of 2023 from the same location. The noise survey location is shown
in Figure 1. Photographs of the noise survey location are provided in Appendix B.

Larson-Davis Laboratories (LDL) precision integrating sound level meters were used to complete
the noise surveys. The meters were calibrated before and after use with an LDL Model CAL200
acoustical calibrator to ensure the accuracy of the measurements. The equipment used meets
all pertinent specifications of the American National Standards Institute for Type 1 sound level
meters (ANSI S1.4).

The nighttime noise survey results from both BAC and Saxelby Acoustics are summarized in
Table 2. The detailed results of the BAC noise survey are contained in Appendix C in tabular
format and graphically in Appendix D.
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Bollard Acoustical Consultants, Inc. (BAC)

Table 2
Nighttime Hourly Noise Survey Results at Site LT-2
Hourly Leq [dBA] during hours monitored
Highest
Source Date 0:00 1:00 2:00 3:00 4:00 5:00 6:00 22:00 23:00 Leq
Saxelby  4/12/23 - - - - - - - 54 51 54
Saxelby  4/13/23 50 57 63 66 57 59 60 59 57 66
Saxelby  4/14/23 60 60 54 56 57 56 62 - - 62
BAC 5/31/23 - - - - - - - 52 46 52
BAC 6/1/23 49 53 48 51 57 61 56 57 48 61
BAC 6/2/23 54 48 56 54 58 57 53 54 53 58
BAC 6/3/23 58 46 54 56 57 63 60 - - 63
BAC 10/2/23 - - - - 55 51 50 - - 55
BAC 10/3/23 - - - - 59 50 48 - - 59
Saxelby  11/27/23 - - - - - - - 53 52 53
Saxelby  11/28/23 54 52 52 53 52 56 58 54 54 58
Saxelby  11/29/23 50 52 53 50 50 59 58 53 53 59
Saxelby  11/30/23 51 51 49 49 51 57 53 60 54 60
Saxelby  12/1/23 53 50 48 53 55 56 53 - - 56
Average Leq 55 54 56 58 56 58 58 56 53
Highest Leq 60 60 63 66 59 63 62 60 57
Notes
a. Nighttime hours: 22:00 to 7:00 (10:00 p.m. to 7:00 a.m.)
Source: BAC and Saxelby Acoustics.

The noise survey results indicate that Home Depot operations exceeded the City of Elk Grove’s
nighttime noise levels standard of 45 dBA Leq at the project site during the noise survey period.
As a result, mitigation of Home Depot operational noise would be required to achieve compliance
with the City’s nighttime hourly standards. A discussion of the development of noise mitigation
measures for this project is provided in the following section.

Noise Assessment
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Bollard Acoustical Consultants, Inc. (BAC)

Home Depot Noise Mitigation

Methodology

BAC utilized the SoundPlan 3D noise modeling software (Version 9), to predict the noise barrier
heights required to achieve compliance with City of EIk Grove noise standards at the project site.
Inputs to the SoundPlan model include local topography, the locations of existing and proposed
buildings, noise source and receiver locations, noise barrier locations, and the reference source
noise level of the Home Depot operations. Locations of noise sources, buildings, receivers, and
barriers were obtained from site plans provided by the project developer and aerial imagery.

Regarding the reference sound level of the Home Depot operations, the Table 2 data indicate that
there was considerable variability in the measured hourly average noise levels during the survey
periods. Specifically, hourly Leq values ranged from a low of 46 to a high of 66 dBA Leq. This
range represents a 100-fold difference in sound energy between the quietest and loudest hours.
Over the course of the 87 hours of nighttime noise monitoring, the average of all of the hours
computes to 54 dBA Leq. The median of all the nighttime hours was also 54 dBA Leq.

In 25 years of preparing noise analysis in California Cities and Counties, it has been BAC’s
experience that absolute worst-case conditions are not used for the evaluation of compliance with
the local jurisdiction’s noise standards. For example, industry-standard convention is that annual
average conditions are used for the assessment of noise generated by traffic, not the busiest
traffic days of the year. If noise generated during the busiest traffic day of the year were utilized,
most residential developments within California would be surrounded by very tall sound walls.
Similarly, noise mitigation developed for school playgrounds and daycare centers is not based on
the loudest occurrence of a single child yelling within the play area during the year. Rather,
compliance with local noise standards is based on the typical noise generation of the source in
question, whether it be a truck arriving at a loading dock, a child playing within a park playground,
railroad warning horns, traffic on local roadways, or other sources. This approach recognizes
that, during the worst-case noise generation of these sources the local noise standards could be
exceeded, but the majority of time the standards would be satisfied.

For this reason, the use of the absolute loudest measured hours of Home Depot operations are
not recommended for the determination of noise barrier heights required to satisfy the City’s noise
standards, as this would result in exceedingly and unrealistically tall noise barriers. That said,
using the lowest, or even the average measured reference noise levels for the Home Depot are
also not recommended, as barriers designed utilizing these lower reference levels would likely
not provide adequate protection to future residents of the Dunisch development.

To determine the appropriate source noise level for use in modelling noise barriers at the Dunisch
project site, BAC conducted extensive statistical analysis of the noise level data collected during
the 87 nighttime hours of the surveys. That analysis indicates that the single highest hourly
average noise level (66 dBA Leq) was only present one (1) time out of 87 hours of nighttime noise
monitoring (1% of the survey period), and that Home Depot noise levels were below 60 dBA Leq
during 94% of the noise survey period.

Noise Assessment
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Consistent with industry standard practices, this analysis does not use the highest or lowest
measured sound levels to represent Home Depot’s noise generation. Based on the extensive
nighttime noise monitoring and statistical analysis of that nighttime noise survey data prepared
for this project, this analysis conservatively utilizes 60 dBA Leq as the reference sound level for
the evaluation of Home Depot noise mitigation requirements at the Dunisch residential project
site. Using this approach, it is recognized that the City’s 45 dBA Leq nighttime noise standards
could occasionally be exceeded within the backyard spaces of the nearest residences. However,
such exceedances would be minor (likely 1-6 dBA when exceedances occur), infrequent, and
would occur during periods when backyard usage is typically at a minimum (10 pm to 7 am). As
such, the relatively infrequent occurrence when Home Depot noise levels could exceed 45 dBA
Leq within some backyards of the development is not expected to result in adverse noise impacts
at those residences.

In addition, the proposed General Plan Amendment cited in the criteria section of this report would
specifically allow for such circumstances, stating the City may impose noise level standards which
are more or less restrictive depending on site-specific conditions or considerations as determined
applicable by the designated approving authority only for new projects affected by existing non-
transportation sources.

Predicted Noise Levels with and without Noise Barriers

Given the above-described reference noise level of 60 dBA Leq at the nearest proposed
residential backyard areas resulting from Home Depot noise sources, the SoundPlan noise model
was used to predict hourly average noise exposure at each proposed residential lots both with
and without the construction of a solid property-line noise barrier. The results of the SoundPlan
noise barrier analysis are summarized in Table 3. The predicted noise contours for the proposed
sound wall are also shown graphically in Figure 3.
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Bollard Acoustical Consultants, Inc. (BAC)

Table 3
Predicted Maximum Noise Levels and Sound Wall Height
Predicted Maximum Hourly Noise Level, Leq [dBA]" Required Sound Wall
Receiver With No Mitigation With Proposed Sound Wall Height [ft]
R-11 60 45 12
R-12 60 45 12
R-13 59 45 12
R-14 58 44 12
R-15 56 43 12
R-16 52 43 10
R-17 52 43 10
R-18 52 43 8
R-19 52 43 8
R-20 52 43 8
R-21 51 42 8
R-22 51 42 8
R-23 50 41 8
R-24 49 41 8
R-25 47 40 8
R-26 45 38 8
R-27 43 36 8
1. Predicted levels are based on a reference hourly average sound level of 60 dBA Leq at the nearest proposed residential
backyards (R-11 and R-12) prior to installation of noise barriers.
Source: Bollard Acoustical Consultants, 2024

Table 3 indicates that construction of a 12-foot-tall sound wall would reduce average Home Depot
noise levels of 60 dBA Leq to a state of compliance with the City of Elk Grove’s 45 dBA Leq
nighttime noise level standard of 45 dBA Leq at the nearest proposed residences (Lots R-11
through R-15). The barrier heights would decrease in height to the east with increasing distance
from the Home Depot truck unloading area. Figure 1 shows the location and height of the required
sound wall for the Home Depot operations based on a conservative reference source noise level
of 60 dBA Leq.

As noted previously, based on the noise surveys conducted for this project, the potential exists
for infrequent periods when Home Depot noise levels could exceed 60 dBA Leq, thereby resulting
in exceedance of the 45 dBA Leq nighttime exterior (backyard), noise standard of the City of Elk
Grove during those infrequent periods. Also as mentioned previously, however, such
exceedances would be minor (likely 1-6 dBA when exceedances occur), infrequent, and would
occur during periods when backyard usage is typically at a minimum (10 pm to 7 am).

In addition, shielding provided by the residences themselves could result in even lower sound
levels that those reported in Table 3. Also, the future residents of the development would be fully
disclosed of the potential for increased exterior (backyard), noise generation during nighttime
activities at Home Depot prior to purchasing the residence. As such, the relatively infrequent
occurrence when Home Depot noise levels could exceed 45 dBA Leq within some backyards of
the development is not expected to result in adverse noise impacts at those residences. Finally,
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the proposed General Plan Amendment language would provide the City flexibility in applying an
increased noise level standard to this development to account for the occasional potential for
exceedance of the City’s 45 dBA Leq exterior noise standard.

In addition to the required sound wall, BAC recommends that all south, east and west-facing
bedroom windows of residences constructed on Lots 9-17 provide a minimum Sound
Transmission Class (STC) rating of 35. This measure will further reduce the potential for
annoyance and sleep disturbance during nighttime Home Depot operations.
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Bollard Acoustical Consultants, Inc. (BAC)

Evaluation of Future Traffic Noise Environment at Project Site

Due to the proximity of the project site to West Stockton Boulevard and Highway 99, an analysis
of traffic noise analysis was also prepared for this project. The traffic noise analysis methodology
and results are presented below.

Traffic Noise Prediction Methodology

The Federal Highway Administration Highway Traffic Noise Prediction Model (FHWA-RD-77-108)
was used to predict traffic noise levels at project. The model is based upon the CALVENO noise
emission factors for automobiles, medium trucks, and heavy trucks, with consideration given to
vehicle volume, speed, roadway configuration, distance to the receiver, and the acoustical
characteristics of the site. The FHWA Model was developed to predict hourly Leq values for free-
flowing traffic conditions and is considered to be accurate within 1.5 dB in most situations.

The FHWA Model was used with traffic volume data obtained from Caltrans to predict future traffic
noise levels from Highway 99. According to published Caltrans traffic data, the segment of
Highway 99 adjacent to the project site currently experiences an average daily traffic (ADT) of
approximately 134,000 (year 2022). This traffic volume was conservativity estimated to increase
by 50% in the future to approximately 201,000 daily vehicles.

Traffic Noise Prediction Model Calibration

The FHWA Model provides reasonably accurate traffic noise predictions under “ideal” roadway
conditions. ldeal conditions are generally considered to be long straight roadway segments with
uniform vehicle speeds, a flat roadway surface, good pavement conditions, a statistically large
volume of traffic, and an unimpeded view of the roadway from the receiver location. To calibrate
the FHWA Model to better reflect the local traffic environment, BAC utilized the long-term (24-
hour) noise survey at site LT-1 completed by Saxelby Acoustics on April 13, 2023.

Detailed results of the FHWA Model calibration procedure are included in Appendix E. As
indicated in Appendix E, the FHWA Model was found to overpredict Highway 99 traffic noise levels
at the project site by approximately 4.4 dB. This is mostly likely due to the shielding provided by
the surrounding buildings in the project vicinity. To provide traffic noise level predictions more
representative of local conditions, a calibration offset of -4.0 dB was applied to the FHWA Model
for future first-floor locations. Because the upper floors will have a direct view of Highway 99 traffic
noise, upper floor levels were predicted to be 2 dBA higher than first-floor levels.

Predicted Future Traffic Noise Levels at Proposed Residences

The predicted future traffic noise levels were projected to the noise-sensitive areas of the
development based on a 4.5 dB decrease per doubling of distance from the noise source. The
results of those projections are summarized below in Table 4. The data shown in Table 4 includes
the aforementioned offsets for the FHWA Model calibration as well as additional offset for
shielding provided by proposed intervening buildings. The FHWA Model inputs are shown in
Appendix F.
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Table 4
Predicted Future Traffic Noise Levels at the Project
Predicted Additional
Exterior DNL Mitigation
Roadway Lots’ Location Offsets?3 [dBA] [dBA] Required?*

Hwy 99 93 Backyard -112 59 No

1st floor fagade -112 59 -

2nd floor fagade -9 61 -
Hwy 99 92 Backyard -10P 60 No

1st floor fagade -10P 60 -

2nd floor fagade -8 62 -
Hwy 99 71 Backyard -4 68 Yes

1st floor facade -4 68 -

2nd floor fagade -2 70 -
Hwy 99 70 Backyard -4 68 Yes

1st floor facade -4 68 -

2nd floor fagade -2 70 -
Hwy 99 68, 69 Backyard -4 67 Yes

1st floor facade -4 67 -

2nd floor fagade -2 69 -
Hwy 99 66, 67 Backyard -4 66 Yes

1st floor fagade -4 66 -

2nd floor fagade -2 68 -
Hwy 99 64, 65 Backyard -4 66 Yes

1st floor fagade -4 66 -

2nd floor fagade -2 68 -
Hwy 99 61-63 Backyard -4 65 Yes

1st floor fagade -4 65 -

2nd floor fagade -2 67 -

1. Lots are shown on Figure 1.

2. A traffic calibration offset of -4 dB applied to all lots.

3. A +2dB offset was applied at all upper-floor building facades to account for reduced ground absorption of sound at
elevated positions.

4. The exterior noise level standard is only applicable to the backyards.

a. A -7dB offset was applied for shielding provided by proposed intervening buildings.
b. A -6 dB offset was applied for shielding provided by proposed intervening buildings.

Source: Bollard Acoustical Consultants, 2024

Analysis of Future Exterior Traffic Noise Exposure at Outdoor Activity Areas

As indicated in Table 4, future traffic noise levels at the proposed primary outdoor activity areas
(backyards) at lots 92 and 93 are predicted to be satisfactory relative to the City of Elk Grove
exterior noise level standard of 60 dB DNL. However, the exterior noise levels of lots nearest to
Highway 99 (Lots 61 — 71) are predicted to exceed the 60 dB DNL noise level standard. As a
result, further consideration of exterior Highway 99 traffic noise mitigation measures would be
warranted for the project.
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BAC evaluated the effectiveness of noise barriers constructed along West Stockton Blvd for the
purposes of reducing future West Stockton Boulevard and Highway 99 traffic noise exposure to
a state of compliance with the City’s 60 dBA DNL exterior noise level standard. Table 5 shows
the predicted noise level for various barrier heights.

Table 5
Predicted Future Traffic Noise Levels with Noise Barriers

Predicted DNL
Roadway Lots Receiver Location’ Barrier Height [ft] [dBA]
Hwy 99 71 Backyard 6 63
7 62
8 60
Hwy 99 70 Backyard 6 62
7 61
8 59
Hwy 99 68, 69 Backyard 6 62
7 60
8 59
Hwy 99 66, 67 Backyard 6 61
7 59
8 58
Hwy 99 64, 65 Backyard 6 60
7 59
8 57
Hwy 99 61-63 Backyard 6 59
7 58
8 57
Notes
1. Location of barrier is shown on Figure 1.
Source: Bollard Acoustical Consultants, 2024

Table 5 indicates that an 8-foot-tall noise barrier would be required for southern lots 70 and 71,
and 7-foot-tall barrier is required for lots 66 — 69, and a 6-foot-tall barrier is required for lots 61 —
65. However, it is recommended that an 8-foot-tall wall be constructed for all lots (61-71) to
provide a margin of safety and to match the 8-foot-tall wall required along at the southern project
site boundary. Furthermore, it is recommended that a 6-foot-tall barrier be constructed for lot 92
to shield the backyard of that lot from excessive traffic noise.

Figure 1 shows the location of the required noise barriers. The traffic noise barriers could take
the form of masonry wall, earthen berm, or a combination of the two. Other barrier materials may
be acceptable but should be reviewed by an acoustical consultant prior to construction.
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Analysis of Future Interior Traffic Noise Exposure within Residences

Standard residential construction (stucco siding, STC-27 windows, door weather-stripping,
exterior wall insulation, composition plywood roof) typically attenuates exterior noise levels by 25
dB. Table 4 shows that future exterior traffic noise levels at the nearest first-floor building facades
would range from 59 to 68 dB DNL. With standard residential construction, the first-floor building
interiors would range from 34 to 43 dB DNL. The proposed traffic noise barriers would further
reduce the predicted interior traffic noise level.

However, due to reduced ground absorption of sound at elevated positions and the fact that
second-floor exterior facades would not be shielded by the proposed noise barrier, exterior noise
exposure is estimated to be appreciably higher within second floor rooms with Highway 99
exposure. To ensure compliance with the City’s 45 dB DNL interior noise levels standard with a
margin of safety, it is recommended that upgrades are made to the second-floor windows of the
lots proposed nearest to Highway 99. Specifically, window assembly upgrades of STC 32 are
recommended for the second-floor facades of lots 61 — 72, 92, and 93 from which Highway 99 or
West Stockton Boulevard would be visible.

It should be noted that mechanical ventilation (air conditioning) will be provided for all residences
in this development to allow the occupants to close doors and windows as desired to achieve
additional acoustical isolation.

Predicted Increases in Traffic Noise Levels at Existing Residences Resulting from
the Project

The project proposes the development of 111 single family residences. Based on an assumed
trip generation of 10 daily vehicle trips per residence, the project would generate approximately
1,100 daily vehicle trips. Because the project site access will be from Dunisch Road, it was
assumed for purposes of this analysis that all 1,110 daily trips would traverse Dunisch Road.

The Federal Highway Administration Highway Traffic Noise Prediction Model (FHWA-RD-77-108)
was again used to predict the traffic noise generated by the project at the nearest residences to
the north of the project site. A day/night distribution of project traffic was assumed to be 80%/20%
and project-generated truck trips were assumed to be negligible. Vehicle speeds on Dunisch
Road were estimated to be approximately 35 mph. Finally, a 5 dB offset was applied to the model
to account for the presence of an existing 6-foot tall sound wall located along the north side of
Dunisch Road. The FHWA Model Results, which are provided in Appendix G, indicate project-
generated traffic noise levels would be approximately 50 dB DNL within the nearest backyards of
the residences to the north of the project site.

The predicted project-generated traffic noise level of 50 dB DNL within the backyard areas of the
nearest residences to the project site is well within compliance with the City of Elk Grove 60 dB
DNL exterior noise standard. In addition, the predicted level of 50 dB DNL is well below measured
exisiting ambient noise levels measured in the immediate project vicinity. As a result, the project
is not predicted to either cause traffic noise levels in excess of General Plan noise standards or
a substantial increase in ambient noise levels at the nearest residences. As a result, no adverse
noise impacts are identified for project-generated traffic noise.
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Evaluation of Project Construction Noise

During project construction, heavy equipment would be used for site grading, excavation, paving,
and building construction. These activities could increase ambient noise levels in the immediate
project vicinity. Construction noise levels generated at the project site would vary depending on
the type and number of equipment in use at any time, the location where that equipment is
operating, and how well the equipment is maintained. Noise exposure at existing, off-site,
sensitive receptors would also vary depending on the proximity of equipment activities to the
receptor, the degree of shielding present between the construction equipment and receptor (i.e.,
soundwalls), etc.

Table 6 provides the range of maximum noise levels for equipment commonly used in general
construction projects at full-power operation at a distance of 50 feet. Not all of these construction
activities would be required of this project.

Table 6
Maximum Reference Noise Levels for Common Construction Equipment
Equipment Description Maximum Noise Level at 50 Feet [dBA]
Air compressor 80
Backhoe 80
Compactor 82
Concrete mixer 85
Concrete pump 82
Concrete vibrator 76
Dozer 85
Generator 82
Grader 85
Loader 80
Paver 85
Pneumatic tools 85
Pump 77
Saw 76
Scraper 85
Truck 84
Source: Federal Transit Administration Noise and Vibration Impact Assessment Manual, Table 7-1 (2018)

The nearest sensitive receptors (existing residences) to the project site are located to the north,
approximately 50 feet from proposed construction activities. For a general assessment of
potential construction noise impacts, the FTA recommends utilizing the noise emission levels
shown in Table 6, adjusting those levels for the percentage of the hour the equipment would be
operating, correcting for distance by assuming mobile equipment operates at the center of the
project, and considering ground effects where appropriate.

For this project, there will be periods of time when the construction equipment is located closer to
existing residences than the effective center of the project site, so calculating construction noise
from the center of the site is not considered appropriate for this evaluation. However, because
the noisiest construction equipment tends to be mobile (i.e. earthmoving equipment), calculating
construction noise levels using the closest point of construction activity to existing residences is
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also not considered appropriate. For this evaluation, a distance of 100 feet was conservatively
assumed for the construction noise evaluation distance.

After correction for usage and multiple equipment operating concurrently, worst-case project
construction noise was calculated using the Federal Highway Administration’s Roadway
Construction Noise Model (RCNM), to be approximately 75 dBA at the nearest residences to the
north. The RCNM analysis conservatively assumed concurrent operation of a dozer, front loader,
compactor, backhoe, and grader at a distance of 100 feet from the nearest residence. While an
estimated construction noise is exempt from the City’s noise standards during daytime hours, this
level of noise would be considered excessive during nighttime hours.

Because project construction would occur for a finite duration, and because the existing ambient
noise environment in the project vicinity is currently elevated due to local and distant traffic noise,
as well as noise generated by Home Depot operations, provided project construction is limited to
daytime hours significant adverse construction noise impacts are not anticipated for this project.

Conclusions

The Dunisch project site is exposed to noise generated during Home Depot operations in excess
of the Elk Grove hourly nighttime performance standard of 45 dBA Leq. To comply with the Elk
Grove’s nighttime exterior noise level non-transportation standard at the project site, a noise
barrier would be required at the heights and locations shown on Figure 1. In addition, window
upgrades are strongly recommended for the residences proposed nearest to the Home Depot
truck unloading area, as indicated on Figure 1. Finally, disclosure statements should be provided
to all prospective residents of Lots 9-17 within the Dunisch development notifying them of the
potential for elevated noise levels during Home Depot operations, including nighttime hours.

Furthermore, without additional mitigation measures, future traffic noise levels are predicted to
exceed the City of EIk Grove exterior and interior transportation noise level standards at some
locations within this development. To satisfy the exterior and interior transportation noise level
criteria, the following noise mitigation are required for the project:

1. Noise barriers should be constructed as shown on Figure 1. The noise barrier height
shown is relative to the building pad elevation.

2. Upgraded windows with STC ratings as shown on Figure 1. This applies only to windows
and doors that face the Highway 99.

3. A suitable form of forced-air mechanical ventilation or air-conditioning shall be provided
so that windows can be kept closed as desired for additional acoustical isolation.

4. Project construction should be limited to daytime hours.
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These conclusions are based on the noise level data described herein, the reference source level,
on noise reduction data for standard residential dwellings, on typical noise attenuation provided
by new residential construction, and on the project site plan shown on Figure 1. Deviations from
the above-mentioned resources could cause future noise levels to differ from those predicted in
this assessment. In addition, BAC is not responsible for degradation in acoustic performance of
the residential construction due to poor construction practices, failure to comply with applicable
building code requirements, or for failure to adhere to the minimum building practices cited in this
report.

This concludes BAC’s noise assessment of the Dunisch Property project in Elk Grove, California.
Please contact BAC at (530) 537-2328 or paulb@bacnoise.com with any comments or questions
regarding this report.
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Appendix A

Acoustical Terminology

Acoustics

Ambient Noise

Attenuation

A-Weighting

Decibel or dB

CNEL

Frequency

lic

Ldn

Leq

Lmax
Loudness

Masking

Noise

Peak Noise

RTeo

STC

The science of sound.

The distinctive acoustical characteristics of a given space consisting of all noise sources
audible at that location. In many cases, the term ambient is used to describe an existing
or pre-project condition such as the setting in an environmental noise study.

The reduction of an acoustic signal.

A frequency-response adjustment of a sound level meter that conditions the output
signal to approximate human response.

Fundamental unit of sound. A Bell is defined as the logarithm of the ratio of the sound
pressure squared over the reference pressure squared. A Decibel is one-tenth of a
Bell.

Community Noise Equivalent Level. Defined as the 24-hour average noise level with
noise occurring during evening hours (7 - 10 p.m.) weighted by a factor of three and
nighttime hours weighted by a factor of 10 prior to averaging.

The measure of the rapidity of alterations of a periodic signal, expressed in cycles per
second or hertz.

Impact Insulation Class (IIC): A single-number representation of a floor/ceiling partition’s
impact generated noise insulation performance. The field-measured version of this
number is the FIIC.

Day/Night Average Sound Level. Similar to CNEL but with no evening weighting.
Equivalent or energy-averaged sound level.

The highest root-mean-square (RMS) sound level measured over a given period of time.

A subjective term for the sensation of the magnitude of sound.

The amount (or the process) by which the threshold of audibility is for one sound is
raised by the presence of another (masking) sound.

Unwanted sound.

The level corresponding to the highest (not RMS) sound pressure measured over a
given period of time. This term is often confused with the “Maximum” level, which is the
highest RMS level.

The time it takes reverberant sound to decay by 60 dB once the source has been
removed.

Sound Transmission Class (STC): A single-number representation of a partition’s noise
insulation performance. This number is based on laboratory-measured, 16-band (1/3-
octave) transmission loss (TL) data of the subject partition. The field-measured version
of this number is the FSTC.
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Appendix C-1

Ambient Noise Monitoring Results
Dunisch Property - Elk Grove, California
Wednesday, May 31, 2023

Hour | Leq | Lmax | L50 [ L90

Statistical Summary

12:00 AM

Daytime (7 a.m. - 10 p.m.)

Nighttime (10 p.m. - 7 a.m.)

1:00 AM

High

|  Low

| Average

High | Low [ Average

2:00 AM Leg (Average)
3:00 AM Lmax (Maximum)
4:00 AM L50 (Median)
5:00 AM L90 (Background)

64
93
50
48

49
64
47
44

57
75
48
46

52 46 50
69 61 65
49 44 46
46 41 43

6:00 AM

7:00 AM Computed DNL
8:00 AM % Daytime Energy
9:00 AM % Nighttime Energy

58
90%
10%

10:00 AM
11:00 AM GPS Coordinates
12:00 PM 38°25'33.40"N
1:00 PM 121°24'10.65"W
2:00 PM

3:00 PM

4:00 PM 55 84 47 44
5:00 PM 49 67 47 44
6:00 PM 51 72 47 45
7:00 PM 64 93 50 47
8:00 PM 51 73 49 48
9:00 PM 52 64 49 48
10:00 PM 52 69 49 46
11:00 PM 46 61 44 41
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https://www.sacog.org/sites/main/files/file-attachments/draft_sacsim_vmt_calculation_procedures_0.pdf?1601488966
https://www.sacog.org/sites/main/files/file-attachments/draft_sacsim_vmt_calculation_procedures_0.pdf?1601488966
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https://www.sacog.org/sites/main/files/file-attachments/outside_sacog_vmt_estimation_steps_0_0.xlsx?1626798833
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As outlined above, the proposed Project would generate fewer daily trips, AM peak hour, and PM peak
hour trips. Therefore, since the Project would result in less daily and peak hour traffic compared to the trip
generation compared to the trip generation of the General Plan Regional Commercial (RC) land use
designation, the Project would not change the classification of W. Stockton Boulevard (i.e., or other
adjacent roadways) needed to accommodate buildout of the General Plan.
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