Todd Road/Standish Avenue Signalization Project

Construction Noise Assessment

prepared for

Sonoma County Department of Transportation & Public Works
La Plaza B

2300 County Center Drive Suite B 100
Santa Rosa, CA 95403

prepared by

Rincon Consultants, Inc.
4825 J Street Suite 200
Sacramento, California 95819

January 2021

RINCON CONSULTANTS, INC.
Environmental Scientists | Planners | Engineers
rinconconsultants.com






Table of Contents

Table of Contents

1  Project Description and IMpact SUMMAIY ...t eesrree e e e e e ennreae e e e e 1
1.1 T aoTe [V 4 Te] o I OO P PSPPSRI 1
1.2 PrOJECT SUMIMIAIY . ciiiiiiiiiiiiiiiiiitieier ettt e e re s e et st s e e e st s e setetesesesaseseseseseaesaeeeeanes 2
DA - - Yol €= o o YU o [ SSURR 6
2.1 Overview of SOUNI MEASUIMEMENT ......uiiiiiiiiriee ittt e e e s sbre e sbeessaaeesanes 6
2.2 AV o T =Y T o TSR 7
23 SENSITIVE RECEIVEIS. .. ittt ettt e ettt e e e e e st e e e e e s e s abbe et e e e e e e e s snnnreeeeeas 8
24 Project NOISE SETHING....uuuiiiiiiiiiiiiiiiiiiitteer e s e rereseresesesesesessseseene 8
2.5  Applicable Regulatory SEttiNG......ccueiiiiiiiieciiie e e 9
S I \V/ =Y oo [o] o =4V A SRS 11
3.1 Operational Noise and Vibration SOUIMCES........cuviiieciiiiiiiiie e 11
3.2 CONSEIUCTION NOISE....eeeiieiieee ettt e e e e s et e e e e e s e rrae e e e e e e e e snnreeeeeas 11
3.3 Groundborne VibratioN........eciiieiiiiiee ittt ae e s s araee s 12
3.4 Significance ThreSholdS.......ccueiiiiiiii i bae e e 14
N [ Yo Tt Y o =1 V2] USSP 15
4.1 Issue 1 —Temporary NOISE INCrEASE .......uuuvuiuiriririiiiiiirtiirererereeererrrererererererererererererererereren 15
4.2 ISSUE 2 = VIDratioN....couiii ittt st st s e s be e e s e s 18
4.3 ISSUE 3 — AITPOIT NOISE ..vvviiiiieieiiieieteeeeeteteitreeetereeerererererererrrrrererarererarererrrrrerrrrrrrrrrrarnrnrannnes 18
60T 1ol (U1 T Yo 3PP PR U 19
References20
Tables
Table 1 SUMMATY Of IMPACES..cii e e e e e re e e e e e e e e raeeeea e s 1
Table 2 Project Vicinity Sound Level Monitoring ResUlts.........ccccccuveeeeciiieecciiee e 9
Table 3 Sound Level Monitoring Traffic COUNtS ......ccoeeiiiiiiiee e 9
Table 5 Vibration Levels Measured during Construction Activities.........ccccceeevcveeeeeiieeeeennnen. 12
Table 6 AASHTO Maximum Vibration Levels for Preventing Damage .........cccccceveveeecveeeennen. 13
Table 7 Human Response to Steady State Vibration .........ccccceveveiiiecciiiieee e 13
Table 8 Human Response to Transient Vibration ..........ccccoecveeeiicieei e 13
Table 9 Construction Noise Levels at RECEIVEIS.....occuiiiiiiiiiiieiieeceee e 16
Figures
Figure 1 20T <qToT 0 F=1 I o Tor=1 [ ] o HEU USRI 4
Figure 2 Project Site Location and Noise Measurement LOCations..........ccceeevveeeeecieeeecciveee e, 5

Noise and Vibration Study i



Sonoma County Department of Transportation & Public Works
Todd Road/Standish Avenue Signalization Project

Appendices

Appendix A Conceptual Project Plans

Appendix B Noise Measurement Data

Appendix C  Roadway Construction Noise Model (RCNM) Results and Modeled Equipment
Appendix D Noise Reduction Equipment Product Sheets

Appendix E

Noise Barrier Performance Calculations




Project Description and Impact Summary

1  Project Description and Impact Summary

1.1 Introduction

This study analyzes the potential noise and vibration impacts of the Todd Road/Standish Avenue
Signalization Project (project) in Sonoma County, California. Rincon Consultants, Inc. (Rincon)
prepared this study under contract to the Sonoma County Department of Transportation & Public
Works, the lead agency for the project, to use in support of the environmental documentation being
prepared pursuant to the California Environmental Quality Act (CEQA). The purpose of this study is
to analyze the project’s construction noise impacts related to temporary construction activity. There
are no operational noise and vibration impacts associated with the project. Table 1 provides a
summary of project impacts.

Table 1 Summary of Impacts

Applicable
Impact Statement Level of Significance Recommendations
Issue 1: Generation of a substantial temporary or permanent Less Than Significant Mitigation measure
increase in ambient noise levels in the vicinity of the project in Impact with Mitigation NOI-1
excess of standards established in the local general plan or noise (Construction) (Construction)

ordinance, or applicable standards of other agencies;

Issue 2: Generation of excessive ground-borne vibration or Less Than Significant None Required
ground-borne noise levels during construction. Impact
Issue 3: For a project located within the vicinity of a private No Impact None Required

airstrip or an airport land use plan or, where such a plan has not
been adopted, within two miles of a public airport or public use
airport, would the project expose people residing or working in

the project area to excessive noise levels.

Mitigation Measures

NOI-1  Construction Noise Reduction

A Construction Management Plan (CMP) is required to be prepared consistent with Caltrans
Standards Specifications and Standard Plans. The CMP shall be submitted to and approved by
Sonoma County Public Works Department. The CMP would include:

= Construction sequence;

=  Hours of operation;

= Traffic management plan;

=  Public outreach and notification plan;

=  Details on compliance with necessary permits; and

=  Avoidance measures with regard to noise:

@ Commencing any particularly noisy part of the construction activity (such as masonry sawing
or jack hammering) after 9 a.m.;

Noise and Vibration Study 1
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@ Locating noise-generating equipment or processes so that their impact on neighboring
premises is minimized by increasing distance between source and receiver or using
intervening structures/barriers;

o Shutting or throttling equipment down whenever not in actual use;
@ Ensuring that noise reduction devices such as mufflers are fitted and operating effectively;

@ Ensuring that equipment is not operated if maintenance or repairs would eliminate or
significantly reduce a characteristic of noise resulting from its operation that is audible at
noise-affected premises;

o Where noise levels may expose residentially-zoned property to construction noise levels
that exceeds 86 dBA at 50 feet, implement a temporary sound barrier and/or sound blanket
that would break the line of sight between the construction equipment and the affected
receiver(s); and

o QOperating equipment and handling materials to minimize impact noise (such as avoiding
dropping materials from height).

1.2 Project Summary

Project Location

The 2.66-acre project site, a portion of Todd Road and its intersection with Standish Avenue and
Ghilotti Avenue, is located south of the City of Santa Rosa in the unincorporated central portion of
Sonoma County (Figure 1). The existing intersection of Todd Road and Standish Avenue is three-
legged, stop controlled intersection situated approximately 0.3-mile west of U.S. 101 and 350 feet
west of Sonoma-Marin Area Rail Transit (SMART) tracks that run north-south. Todd Road is a two-
lane east-west major collector that includes 150-foot long left turn lanes in each direction.
Southbound Standish Avenue is a two-lane rural major collector and it is stop controlled at its
intersection with Todd Road. A private property owner, Ghilotti Construction, Inc., has their
driveway opposite Standish Avenue. This driveway is referred to as Ghilotti Avenue. Ghilotti Avenue
is also stopped controlled at Todd Road. An aerial view of the project location is shown in Figure 2.

The project site is surrounded by a mix of land uses. Light manufacturing and commercial/industrial
uses occur at the northeast corner of the intersection; farther to the north on either side of Standish
Road; south of the intersection, on either side of Ghilotti Avenue; and at both east and west ends of
the site. The northeast corner of the intersection contains large-lot residential properties, and
additional residential properties are found to the north of Todd Road at the western end of the
project area. Open fields and undeveloped land surround the residential properties, and two
undeveloped areas occur to the south of Todd Road at the western end of the project site.

Project Description

The project would involve improvements to the intersection of Todd Road with Standish Avenue
and Ghilotti Avenue, as well as installation of a new traffic signal. The three-legged stop would be
realigned to a four-legged intersection to include Ghilotti Avenue. Ghilotti Avenue would be
realigned to the west to align with Standish Avenue, resulting in a four-legged signalized
intersection. Ghilotti Avenue, past the intersection is a private driveway.
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Intersection Improvements and Signalization

The proposed improvements would include a new traffic signal and standard curb radii
improvements with standard curb ramps at each leg of the intersection and the privately developed
driveway at Ghilotti Avenue. The existing sidewalk in the northeast quadrant would be upgraded to
Sonoma County standards for an approximate distance of 85 feet east of the intersection along
Todd Road and the utility pole would be relocated north of the sidewalk. The majority of these
improvements would take place within existing Sonoma County right-of-way, with the exception of
the curb connection with the Ghilotti Avenue driveway, a narrow area needed to complete the
sidewalk along the south side of Todd Road, and another limited area to install the curb ramp at the
northwest Todd Road and Standish Way intersection quadrant.

Construction Schedule

Construction of the project would involve roadway excavation at the intersection to install the signal
power equipment, signal mast arms and new drainage inlets to connect with the existing and/or
relocated storm drain lines. The depth of excavation would be approximately 10 feet. The drainage
improvements would occur within the existing right-of-way and the project improvement limits.
Vegetation removal would include three to four trees along the south side of Todd Road, two trees
to the northeast curb return, and relocation of a commercial sign on the northwest that are located
within existing right-of-way. The intersection pavement would be excavated within the project limits
and new asphalt would be laid to conform to the four legs of the intersection to complete the
construction process.

The project is expected to require approximately 40 to 50 working days to complete over a six-
month period. Due to heavy day-time traffic, the contractor may be permitted to conduct night-
time construction activities to reduce construction duration. Two-way traffic would continue with
the use of the turn lane on Todd Road as a through lane. The maximum depth of excavation is ten
feet to install the signal power, signal mast arms and new drainage inlets to connect with the
existing and/or relocated storm drain lines.

Noise and Vibration Study 3
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Figure 1 Regional Location
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Figure 2 Project Site Location and Noise Measurement Locations
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2 Background

2.1 Overview of Sound Measurement

Sound is a vibratory disturbance created by a moving or vibrating source, which is capable of being
detected by the hearing organs. Noise is defined as sound that is loud, unpleasant, unexpected, or
undesired and may therefore be classified as a more specific group of sounds. The effects of noise
on people can include general annoyance, interference with speech communication, sleep
disturbance, and, in the extreme, hearing impairment (Caltrans 2013a).

Noise levels are commonly measured in decibels (dB) using the A-weighted sound pressure level
(dBA). The A-weighting scale is an adjustment to the actual sound pressure levels so that they are
consistent with the human hearing response, which is most sensitive to frequencies around 4,000
Hertz and less sensitive to frequencies around and below 100 Hertz (Kinsler, et. al. 1999). Decibels
are measured on a logarithmic scale that quantifies sound intensity in a manner similar to the
Richter scale used to measure earthquake magnitudes. A doubling of the energy of a noise source,
such as doubling of traffic volume, would increase the noise level by 3 dB; dividing the energy in half
would result in a 3 dB decrease (Crocker 2007).

Human perception of noise has no simple correlation with sound energy: the perception of sound is
not linear in terms of dBA or in terms of sound energy. Two sources do not “sound twice as loud” as
one source. It is widely accepted that the average healthy ear can barely perceive changes of 3 dBA,
increase or decrease (i.e., twice the sound energy); that a change of 5 dBA is readily perceptible (8
times the sound energy); and that an increase (or decrease) of 10 dBA sounds twice (half) as loud
([10.5x the sound energy] Crocker 2007).

Sound changes in both level and frequency spectrum as it travels from the source to the receiver.
The most obvious change is the decrease in level as the distance from the source increases. The
manner by which noise reduces with distance depends on factors such as the type of sources (e.g.,
point or line, the path the sound will travel, site conditions, and obstructions). Noise levels from a
point source typically attenuate, or drop off, at a rate of 6 dBA per doubling of distance (e.g.,
construction, industrial machinery, ventilation units). Noise from a line source (e.g., roadway,
pipeline, railroad) typically attenuates at about 3 dBA per doubling of distance (Caltrans 2013a). The
propagation of noise is also affected by the intervening ground, known as ground absorption. A hard
site, such as a parking lot or smooth body of water, receives no additional ground attenuation and
the changes in noise levels with distance (drop-off rate) result from simply the geometric spreading
of the source. An additional ground attenuation value of 1.5 dBA per doubling of distance applies to
a soft site (e.g., soft dirt, grass, or scattered bushes and trees) (Caltrans 2013a). Noise levels may
also be reduced by intervening structures; the amount of attenuation provided by this “shielding”
depends on the size of the object and the frequencies of the noise levels. Natural terrain features
such as hills and dense woods, and man-made features such as buildings and walls, can significantly
alter noise levels. Generally, any large structure blocking the line of sight will provide at least a 5-
dBA reduction in source noise levels at the receiver (Federal Highway Administration [FHWA] 2011).
Structures can substantially reduce exposure to noise as well. The FHWA'’s guidelines indicate that
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modern building construction generally provides an exterior-to-interior noise level reduction of 20
to 35 dBA with closed windows.

The impact of noise is not a function of loudness alone. The time of day when noise occurs and the
duration of the noise are also important factors of project noise impact. Most noise that lasts for
more than a few seconds is variable in its intensity. Consequently, a variety of noise descriptors
have been developed. One of the most frequently used noise metrics is the equivalent noise level
(Leg); it considers both duration and sound power level. Leq is defined as the single steady A-
weighted level equivalent to the same amount of energy as that contained in the actual fluctuating
levels over time. Typically, Leq is summed over a one-hour period. Lmax is the highest root mean
squared (RMS) sound pressure level within the sampling period, and Lmi is the lowest RMS sound
pressure level within the measuring period (Crocker 2007).

Noise that occurs at night tends to be more disturbing than that occurring during the day.
Community noise is usually measured using Day-Night Average Level (DNL), which is the 24-hour
average noise level with a +10 dBA penalty for noise occurring during nighttime (10:00 p.m. to 7:00
a.m.) hours; it is also measured using Community Noise Equivalent Level (CNEL), which is the 24-
hour average noise level with a +5 dBA penalty for noise occurring from 7:00 p.m. to 10:00 p.m. and
a +10 dBA penalty for noise occurring from 10:00 p.m. to 7:00 a.m. (Caltrans 2013a). Noise levels
described by DNL and CNEL usually differ by about 1 dBA. The relationship between the peak-hour
Leq value and the Ldn/CNEL depends on the distribution of traffic during the day, evening, and night.
Quiet suburban areas typically have CNEL noise levels in the range of 40 to 50 dBA, while areas near
arterial streets are in the 50 to 60-plus CNEL range. Normal conversational levels are in the 60 to 65-
dBA Leq range; ambient noise levels greater than 65 dBA Leq can interrupt conversations (FTA 2018).

2.2 Vibration

Groundborne vibration of concern in environmental analysis consists of the oscillatory waves that
move from a source through the ground to adjacent structures. The number of cycles per second of
oscillation makes up the vibration frequency, described in terms of Hz. The frequency of a vibrating
object describes how rapidly it oscillates. The normal frequency range of most groundborne
vibration that can be felt by the human body starts from a low frequency of less than 1 Hz and goes
to a high of about 200 Hz (Crocker 2007).

While people have varying sensitivities to vibrations at different frequencies, in general they are
most sensitive to low-frequency vibration. Vibration in buildings, such as from nearby construction
activities, may cause windows, items on shelves, and pictures on walls to rattle. Vibration of building
components can also take the form of an audible low-frequency rumbling noise, referred to as
groundborne noise. Groundborne noise is usually only a problem when the originating vibration
spectrum is dominated by frequencies in the upper end of the range (60 to 200 Hz), or when
foundations or utilities, such as sewer and water pipes, physically connect the structure and the
vibration source (Federal Transit Administration [FTA] 2018). Although groundborne vibration is
sometimes noticeable in outdoor environments, it is almost never annoying to people who are
outdoors. The primary concern from vibration is that it can be intrusive and annoying to building
occupants and vibration-sensitive land uses.

Vibration energy spreads out as it travels through the ground, causing the vibration level to diminish
with distance away from the source. High-frequency vibrations diminish much more rapidly than
low frequencies, so low frequencies tend to dominate the spectrum at large distances from the
source. Discontinuities in the soil strata can also cause diffractions or channeling effects that affect

Noise and Vibration Study 7
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the propagation of vibration over long distances (Caltrans 2020). When a building is impacted by
vibration, a ground-to-foundation coupling loss will usually reduce the overall vibration level.
However, under rare circumstances, the ground-to-foundation coupling may actually amplify the
vibration level due to structural resonances of the floors and walls.

Vibration amplitudes are usually expressed in peak particle velocity (PPV) or root mean squared
(RMS) vibration velocity. The PPV and RMS velocity are normally described in inches per second
(in./sec.). PPV is defined as the maximum instantaneous positive or negative peak of a vibration
signal. PPV is often used in monitoring of blasting vibration because it is related to the stresses that
are experienced by buildings (Caltrans 2020).

2.3 Sensitive Receivers

Noise exposure goals for various types of land uses reflect the varying noise sensitivities associated
with those uses. The following land uses are considered noise sensitive in Sonoma County:
residential uses, schools, long-term care facilities (such as hospitals, nursing homes, etc.), places of
public worship, and libraries (Sonoma County 2012).

Vibration sensitive receivers are similar to noise sensitive receivers, such as residences, and
institutional uses, such as schools, churches, and hospitals. However, vibration sensitive receivers
also include buildings where vibrations may interfere with vibration-sensitive equipment, affected
by levels that may be well below those associated with human annoyance.

2.4 Project Noise Setting

The most common source of noise in the project site vicinity is vehicular traffic from Todd Road and,
to a lesser extent, U.S. 101 traffic noise. Medium and heavy trucks traveling on Todd Road from U.S.
101 on and off ramps were observed during noise measurements accessing light industrial uses in
the project vicinity. Commercial and industrial uses also contribute the noise setting in the project
area. The nearest sensitive receivers to the project site are the single-family residences located on
the northeast and southwest corners of the Todd Road and Standish Avenue intersection. Single-
family residential building facades are located between 55 feet and 65 feet to the existing centerline
of Todd Avenue.

To characterize ambient sound levels at and near the project site, three 15-minute sound level
measurements were conducted on November 20, 2020 (Figure 2 shows the noise measurement
locations). Noise Measurement (NM) 1 was conducted in the side yard area of the residence north
of Todd avenue and east of Standish Avenue adjacent to the eastern portion of proposed project
construction. NM 1 represents the ambient noise level for the residential receiver located at 285
Todd Road, north of the eastern project area; NM 2 was conducted south of Todd Road adjacent to
the vacant property, which measurement represents the ambient noise level for commercial
receivers adjacent to the project site; and NM 3 represents the ambient noise level for the
residential receiver located at 311 Todd Road, north of the western project area. Table 2
summarizes the results of the noise measurements, and Table 3 shows the recorded traffic volumes
from the noise measurements adjacent to Todd Road. Detailed sound level measurement data are
included in Appendix B.
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Table 2 Project Vicinity Sound Level Monitoring Results

Measurement Measurement Approximate Distance Lmin

Location Location Sample Times to Primary Noise Source ((:7:9)

NM 1 North of Todd Road — 11:32-11:47a.m.  Approximately 50 feet to 72.0 52.5 85.6
side yard of 285 Todd centerline of Todd Road

Road residence

NM 2 South of Todd Road - 10:52 -11:07 a.m.  Approximately 50 feet to 72.4 48.9 92.7
front yard of vacant centerline of Todd Road
property

NM 3 North of Todd Road — 11:10-11:25a.m.  Approximately 50 feet to 72.4 42.6 91.4
front yard of 311 Todd centerline of Todd Road

Road residence

See Figure 2 for Noise Measurement Locations.

Detailed sound level measurement data are included in Appendix B.

Table 3 Sound Level Monitoring Traffic Counts

NM 1 Todd Road 15-minute count 157 16 17
One-hour Equivalent 628 64 68

Percent 83% 8% 9%

NM 2 Todd Road 15-minute count 119 11 5
One-hour Equivalent 476 44 20

Percent 88% 8% 4%

NM 3 Todd Road 15-minute count 95 7 1
One-hour Equivalent 380 28 4

Percent 92% 7% 1%

Note: Detailed sound level measurement data are included in Appendix B.

2.5 Applicable Regulatory Setting

The lead agency for the project is Sonoma County. Sonoma County’s noise regulations are provided
below for informational purposes; however, Sonoma County does not provide quantitative
thresholds for construction noise sources. Therefore, to provide an analysis of potential
construction noise impacts from the project, Caltrans’ quantitative standards, described below, are
used for the analysis.

Caltrans Standard Specifications

Caltrans requirements relative to the allowable noise emission of construction equipment will be
applied for this project. Section 14-8, “Noise and Vibration,” sets construction noise thresholds to be
applied at noise sensitive receivers. Project construction noise must conform to the provisions in
Section 14-8.02 Noise Control, of the Standard Specifications (Caltrans 2018). That section states
that the noise level from the contractor’s operations may not exceed 86 dBA at a distance of 50 feet

Noise and Vibration Study 9
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between the hours of 9:00 p.m. and 6:00 a.m.. For this analysis, proposed project construction noise
exceeding 86 dBA L at a distance of 50 feet during typical daylight hours would be considered a
significant impact.

Sonoma County Guidelines for Preparation of Noise Analysis

The County’s Guidelines for the Preparation of Noise Analysis outlines the methods and
recommendations to use when preparing an acoustical analysis in Sonoma County (Sonoma County
2019). The guidelines build off the Sonoma County General Plan 2020 Noise Element and outlines
the noise analysis process, criteria for requiring a noise analysis, noise analysis protocol, and noise
management methodology. This analysis has been prepared in accordance with these guidelines.

The guidelines address temporary construction noise, which is not specifically included in the
General Plan 2020 Noise Element. The guidelines state that temporary construction noise generally
needs to be evaluated at a qualitative level, given its temporary nature; however, construction noise
may be considered significant if it occurs in the early morning or evening hours and would then
require a quantitative analysis. If construction activities occur during the hours of 10 p.m. to 7 a.m.,
then the noise standards in Table 4.13-4 (Table 4 of this report) would apply.

10
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3 Methodology

3.1 Operational Noise and Vibration Sources

The project would not result in the generation of new vehicle trips or long-term operational noise
and vibration sources. The project involves signalizing an intersection and does not include widening
of vehicle lanes or operation of on-site vibration sources, and therefore would not bring vehicles
closer to residential properties than existing roadways or introduce new vibration sources to the
project area. Therefore, no impacts from operational noise would occur and this issue is not
analyzed further.

3.2 Construction Noise

Construction noise was estimated using the FHWA Roadway Construction Noise Model (RCNM)
(FHWA 2006). RCNM predicts construction noise levels for a variety of construction operations
based on empirical data and the application of acoustical propagation formulas. Using RCNM,
construction noise levels were estimated at noise sensitive receivers near the project site. RCNM
provides reference noise levels for standard construction equipment, with an attenuation of 6 dBA
per doubling of distance for stationary equipment.

Variation in power imposes additional complexity in characterizing the noise source level from
construction equipment. Power variation is accounted for by describing the noise at a reference
distance from the equipment operating at full power and adjusting it based on the duty cycle of the
activity to determine the Leq of the operation (FHWA 2018). Each phase of construction has a
specific equipment mix, depending on the work to be accomplished during that phase. Each phase
also has its own noise characteristics; some will have higher continuous noise levels than others,
and some have high-impact noise levels.

Construction activity would result in temporary noise in the project area, exposing surrounding
sensitive receivers to increased noise levels. The project will involve grading, paving, striping,
concrete construction and signalization. Excavation would be limited to ten feet below ground
surface. Construction noise would typically be higher during the heavier periods of initial
construction (i.e., grading) and would be lower during the later construction phases (i.e., paving,
striping, and concrete construction). Typical heavy construction equipment during project grading
could include dozers, excavators, and graders. It is assumed that diesel engines would power all
construction equipment. Construction equipment would not all operate at the same time or
location. In addition, construction equipment would not be in constant use during the operating
day.

Based on the construction schedule for the project, there would be 26 sequences of construction for
project completion. The noisiest construction activities would include the use of heavy duty
construction equipment and have been analyzed. Construction proposed for the project modeled
for this report include removing existing drainage facilities, signal pole foundations excavating, and
repair of existing pavement. Each construction activity would use a different equipment mix and
these three sequences represent the most conservative assumptions for noise levels attributable to
anticipated project construction equipment based on the equipment listed. The three noisiest
pieces of equipment were analyzed together for construction noise impacts due to their likelihood

Noise and Vibration Study 11
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of being used in conjunction at the same time and therefore a conservative scenario for the greatest
noise generation during construction phases was modeled (RCNM calculations are included in
Appendix C).

3.3 Groundborne Vibration

The proposed project involves reconfiguration and signalization of an existing intersection and
therefore does not include vibration sources associated with operation. Thus, construction activities
have the only potential to generate ground-borne vibration affecting nearby receivers, especially
during grading and excavation of the project site. The greatest vibratory source during construction
within the project vicinity would be a vibratory roller. Neither blasting nor pile driving would be
required for construction of the proposed project. Construction vibration estimates are based on
vibration levels reported by Caltrans and the FTA (Caltrans 2013b, FTA 2018). Table 5 shows typical
vibration levels for various pieces of construction equipment used in the assessment of construction
vibration (FTA 2018).

Table 5 Vibration Levels Measured during Construction Activities

Equipment PPV at 25 ft. (in/sec)

Pile Driver (impact) Upper range 1.518

Typical 0.644
Pile Driver (sonic) Upper range 0.734

Typical 0.170
Hydromill (slurry wall) Soil 0.008

Rock 0.017
Clam Shovel Drop (slurry wall) 0.202
Vibratory Roller 0.210
Hoe Ram 0.089
Large Bulldozer 0.089
Caisson Drilling 0.089
Loaded Trucks 0.076
Jackhammer 0.035
Small Bulldozer 0.003

Source: FTA 2018

Vibration limits used in this analysis to determine a potential impact to local land uses from
construction activities, such as blasting, pile-driving, vibratory compaction, demolition, drilling, or
excavation, are based on information contained in Caltrans’ Transportation and Construction
Vibration Guidance Manual and the Federal Transit Administration and the FTA Transit Noise and
Vibration Impact Assessment Manual (Caltrans 2013b; FTA 2018). Maximum recommended
vibration limits by the American Association of State Highway and Transportation Officials (AASHTO)
are identified in Table 6.

12
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Table 6 AASHTO Maximum Vibration Levels for Preventing Damage

Type of Situation Limiting Velocity (in./sec.)
Historic sites or other critical locations 0.1
Residential buildings, plastered walls 0.2-0.3
Residential buildings in good repair with gypsum board walls 0.4-0.5
Engineered structures, without plaster 1.0-1.5

Source: Caltrans 2013b

Based on AASHTO recommendations, limiting vibration levels to below 0.4 PPV in./sec. at residential
structures would prevent structural damage regardless of building construction type. These limits
are applicable regardless of the frequency of the source. However, as shown in Table 7 and Table 8
potential human annoyance associated with vibration is usually different if it is generated by a
steady state or a transient vibration source.

Table 7 Human Response to Steady State Vibration

3.6 (at 2 Hz)-0.4 (at 20 Hz) Very disturbing

0.7 (at 2 Hz)-0.17 (at 20 Hz) Disturbing

0.10 Strongly perceptible
0.035 Distinctly perceptible
0.012 Slightly perceptible

Source: Caltrans 2013b

Table 8 Human Response to Transient Vibration

2.0 Severe

0.9 Strongly perceptible
0.24 Distinctly perceptible
0.035 Barely perceptible

Source: Caltrans 2013b

As shown in Table 7, the vibration level threshold at which steady vibration sources are considered
to be distinctly perceptible is 0.035 in./sec. PPV. This is roughly equivalent to the FTA identified
threshold of 78 VdB for assessing impacts to residential land uses from infrequent events. This
threshold is used for assessing passing trains in the FTA Manual. However, as shown in Table 8, the
vibration level threshold at which transient vibration sources (such as construction equipment) are
considered to be distinctly perceptible is 0.24 in./sec. PPV. This is roughly equivalent to 94 VdB. This
analysis uses the distinctly perceptible threshold for purposes of assessing vibration impacts.

Noise and Vibration Study 13
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Although groundborne vibration is sometimes noticeable in outdoor environments, groundborne
vibration is almost never annoying to people who are outdoors; therefore, the vibration level
threshold for human perception is assessed at occupied structures (FTA 2018). Therefore, vibration
impacts are assessed at the structure of an affected property.

3.4 Significance Thresholds

Noise impacts would be considered significant if:

Issue 1: The project would result in the generation of a substantial temporary or permanent
increase in ambient noise levels in the vicinity of the project in excess of standards established
in the local general plan or noise ordinance, or applicable standards of other agencies.

o Temporary: Per Section 14-8.02 Noise Control, of the Caltrans Standard Specifications,
construction noise would be significant if construction operations exceed 86 dBA at a
distance of 50 feet during typical daytime hours (7:00 a.m. to 7:00 p.m.).

Issue 2: The project would result in the generation of excessive ground-borne vibration or
ground-borne noise levels.

o This would occur if the project would subject vibration-sensitive land uses to construction-
related ground-borne vibration that exceeds the distinctly perceptible vibration annoyance
potential criteria for human receivers of 0.24 in./sec. PPV, or the residential structural
damage criteria of 0.4 PPV in./sec.

Issue 3: For a project located within the vicinity of a private airstrip or an airport land use plan
or, where such a plan has not been adopted, within two miles of a public airport or public use

airport, if the project exposes people residing or working in the project area to excessive noise
levels.
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4  Impact Analysis

4.1 Issue 1 -Temporary Noise Increase

Issue: Would the project result in generation of a substantial temporary or permanent increase in
ambient noise levels in the vicinity of the project in excess of standards established in the
local general plan or noise ordinance, or applicable standards of other agencies?

Construction

Project construction would occur nearest to noise-sensitive uses located along Todd Road.
Construction would occur adjacent to single-family residences (285 Todd Road and 311 Rodd Road)
and to an industrial use (246 Ghilotti Ave). Over the course of a typical construction day,
construction equipment would be located as close as 25 feet to the residential properties but would
typically be located at an average distance of 55 feet away due to the nature of construction
equipment operating at different locations on the project site throughout the day. Construction
equipment would be located as close as 100 feet to the industrial property. Therefore, it is assumed
that over the course of a typical construction day the construction equipment would operate 55 feet
from the nearest residential property lines.

As described in Section 3.1, the typical construction equipment associated with the loudest
intersection improvements and signalization are modeled for a conservative analysis and are shown
in Table 9. Table 9 shows the combined hourly and maximum construction noise levels attributable
to each construction sequence modeled, receivers analyzed, and resulting exterior and interior
noise levels.
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Table 9 Construction Noise Levels at Receivers

Approximate Noise Level, dBA

Receiver,
Construction Equipment Land Use Feet Leq Lmax Leq Lmax
285 Todd Ave 65 77 78 52 53
Residential
Remove Existing Drainage 311 Todd Ave 55 78 80 53 55
Facilities - 2 Dump Trucks, . .
Residential
Excavator
246 Ghilotti Ave 100 73 75 48 50
Commercial
285 Todd Ave 65 77 78 52 53
Residential
Signal Pole Foundations 311 Todd Ave 55 78 80 53 55
Excavating — Dump Truck, Residential
Auger Drill Rig, Loader
246 Ghilotti Ave 100 74 78 49 53
Commercial
285 Todd Ave 65 81 87 56 62
Residential
Repair Existing Pavement 311 Todd Ave 55 82 38 57 63
—Jackhammer, Backhoe, . .
Residential
Dump Truck
246 Ghilotti Ave 100 77 83 52 58
Commercial

1Assuming an exterior to interior noise reduction of 25 dBA due to typical building standards and windows closed.
Leq: one-hour equivalent noise level; Lmax: instantaneous maximum noise level; dBA: A-weighted decibel
See Appendix C for RCNM results.

As shown in Table 9, project construction hourly noise would range from 77 dBA Leq to 82 dBA Leq at
the nearest residential receivers, with maximum noise levels ranging from 78 dBA Lmax to 88 dBA
Lmax- Modeled project construction noise levels at the adjacent industrial property would range from
73 dBA Leg to 77 dBA Leg, With maximum noise levels ranging from 75 dBA Lmax t0 83 dBA Lmax.
Resulting hourly interior noise levels at residential receivers would range from 52 dBA Leq to 57 dBA
Leq during to the heaviest periods of construction phases. Furthermore, as discussed in Section 2.4,
ambient noise levels in the project area, and representative of residential receiver locations, is 72
dBA Leq during daytime hours. The increase in existing ambient noise levels associated with
construction equipment would range from 1 to 10 dBA at noise sensitive residential uses and up to
14 dBA at adjacent industrial uses.

The Caltrans Standard Specifications construction noise threshold is 86 dBA at 50 feet; as indicated
in Table 9, instantaneous maximum noise levels (Lmax) would exceed the 86 dBA threshold during the
Repair Existing Pavement work at noise sensitive residential receivers adjacent to the project site.
Nighttime construction work may be conducted to avoid heavy daytime traffic, as discussed in
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Section 1.2. Therefore, construction noise impacts could be significant if conducted during the
nighttime hours.

Mitigation Measures

Mitigation measure NOI-1 would be required to ensure that construction noise does not exceed the
Caltrans Standard Specifications 86 dBA threshold, especially during sensitive nighttime hours.

NOI-1

Construction Noise Reduction

A Construction Management Plan (CMP) is required to be prepared consistent with Caltrans
Standards Specifications and Standard Plans. The CMP shall be submitted to and approved by the
Sonoma County Public Works Department. The CMP would include:

Construction sequence;

Hours of operation;

Traffic management plan;

Public outreach and notification plan;

Details on compliance with necessary permits; and

Avoidance measures with regard to noise:

o

Commencing any particularly noisy part of the construction activity (such as masonry sawing
or jack hammering) after 9 a.m.;

Locating noise-generating equipment or processes so that their impact on neighboring
premises is minimized by increasing distance between source and receiver or using
intervening structures/barriers;

Shutting or throttling equipment down whenever not in actual use;
Ensuring that noise reduction devices such as mufflers are fitted and operating effectively;

Ensuring that equipment is not operated if maintenance or repairs would eliminate or
significantly reduce a characteristic of noise resulting from its operation that is audible at
noise-affected premises;

Where noise levels may expose residentially-zoned property to construction noise levels
that exceeds 86 dBA at 50 feet, implement a temporary sound barrier and/or sound blanket
that would break the line of sight between the construction equipment and the affected
receiver(s); and

Operating equipment and handling materials to minimize impact noise (such as avoiding
dropping materials from height).

Significance After mitigation

Implementation measures including the use of a sound barrier and/or sound blanket in Mitigation
Measure NOI-1 would reduce noise levels by at least 5 dBA; therefore, noise levels from project

construction would not exceed 86 dBA at 50 feet at a residentially-zoned property.
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4.2 Issue 2 - Vibration

Issue: Would the project result in generation of excessive ground-borne vibration or ground-borne
noise levels?

Construction activities known to generate excessive ground-borne vibration, such as pile driving, are
not proposed as part of the project. The greatest anticipated source of vibration during general
project construction activities would be from a vibratory roller, which may be used during paving
activities and may be used within 25 feet of the nearest off-site residential structure. A vibratory
roller would create approximately 0.210 in./sec. PPV at a distance of 25 feet (Caltrans 2013b). This
would be below a distinctly perceptible impact for humans of 0.24 in./sec. PPV, and the structural
damage impact to residential structures of 0.4 in./sec. PPV. Therefore, although a vibratory roller
may be perceptible to nearby human receivers, temporary impacts associated with the roller (and
other potential equipment) would be less than significant.

The project does not include substantial vibration sources associated with operation. Therefore,
operational vibration impacts would result in no impact.

4.3 Issue 3 — Airport Noise

Issue: For a project located within the vicinity of a private airstrip or an airport land use plan or,
where such a plan has not been adopted, within two miles of a public airport or public use
airport, would the project expose people residing or working in the project area to excessive
noise levels?

The Santa Rosa Air Center is located approximately 2.7 miles northwest of the project site. The
project site is not located within two miles of a public airport or private airstrip or located in an
airport land use plan. Therefore, no substantial noise exposure would occur to construction workers
or users of the intersection from aircraft noise, and no impacts would occur.
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5 Conclusions

Construction noise would exceed the construction noise thresholds of 86 dBA at nearby residential

properties, specifically during nighttime hours. Mitigation measure NOI-1 is required to reduce noise

exposure at nearby sensitive receivers. With mitigation, impacts would be less than significant.

The proposed project would not generate new vehicle trips; therefore, no operational impacts
would occur from an increase in traffic noise.

The project would generate groundborne vibration during construction. Groundborne vibration
would not exceed the applicable vibration thresholds. Therefore, construction-related vibration
impacts would be less than significant. No operational impacts would occur.

No substantial noise exposure would occur to construction workers from aircraft noise.

Noise and Vibration Study
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BE SECURED TO THE EXISTING CONCRETE WITH NO. 4 STEEL BARS SET AT 18” O/C. SEE
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TABLE 1

TAPER LENGTH CRITERIA AND
CHANNELIZING DEVICE SPACING

MAXIMUM CHANNELIZING
MINIMUM TAPER LENGTH DEVICE SPACING
FOR WIDTH OF OFFSET 12 FEET (W)
CED X Y z -
S) TANQGLENT MERLG\NG SHLF/TQ\NG SHOLU/LBDER TAPER | TANGENT | conFLICT
ph ft ft ft ft ft ft ft
0 160 80 40 27 20 40 10
5 250 125 63 42 25 50 12
0 360 180 g0 60 30 60 15
5 490 245 123 82 35 70 17
40 640 320 160 107 40 80 20
5 1080 540 270 180 45 90 22
0 1200 600 300 200 50 100 25
5 1320 660 330 220 50 100 25
0 1440 720 360 240 50 100 25
5 1560 780 390 260 50 100 25
0 1680 840 420 280 50 100 25
5 1800 900 450 300 50 100 25

other offsets, use the following merging taper length formula for L:
speed of 40 mph or less, L = WSA /60
speed of 45 mph or more, L = WS

ere: L = Taper length in feet
W = Width of offset in feet

S = Posted speed limit, off—peak B85th—percentile
speed prior to work starting, or the anticipated
operating speed in mph

for taper and tangent sections where there are no pavement markings or where
e is a conflict between existing pavement markings and channelizers (CA).

TABLE 2

LONGITUDINAL BUFFER SPACE AND
FLAGGER STATION SPACING

ok ok
DOWNGRADE Min D
SPEED Min D **

3% —6% —9%
mph Tt Tt ft Tt
20 115 116 120 126
25 155 158 165 173
30 200 205 215 227
35 250 257 271 287
40 305 315 333 354
45 360 378 400 427
50 425 446 474 507
55 495 520 553 593
60 570 598 638 686
65 645 682 728 785
70 730 771 825 891
75 820 866 927 1003

* — Speed is posted speed limit, off—peak 85th—percentile
speed prior to work starting, or the anticipated
operating speed in mph

*x — Longitudinal buffer space or flagger station spacing

*** — Use on sustained downgrade steeper than —3 percent
and longer than 1 mile.

TABLE 3

ADVANCE WARNING SIGN SPACING

DISTANCE BETWEEN SIGNS
ROAD TYPE A 5 c
ft ft ft

URBAN — 25 mph OR LESS 100 700 100
URBAN — MORE THAN 25 mph TO 40 mph 250 250 250
URBAN — MORE THAN 40 mph 350 350 350
RURAL 500 500 500
EXPRESSWAY / FREEWAY 7000 7500 2640

*

— The distances are approximate, are intended for guidance

purposes only, and should be applied with engineering judgment.
These distances should be adjusted by the Engineer for field
conditions, if necessary, by increasing or decreasing the

recommmended distances.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

TRAFFIC CONTROL SYSTEM TABLES
FOR LANE AND RAMP CLOSURES
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SIGN PANEL SIZE (Min)

[© [0 [@] [

48" X 48"
48" X 307
30" X 307

48" X 36"

GENERAL NOTES:
SEE REVISED STANDARD PLAN RSP T9 FOR TABLES.

USE CONE SPACING X FOR TAPER SEGMENT, Y FOR
TANGENT SEGMENT OR Z FOR CONFLICT SITUATIONS,
AS APPROPRIATE, PER TABLE 1, UNLESS X, Y, OR Z
CONE SPACING IS SHOWN ON THIS SHEET.

PROVIDE AT LEAST ONE PERSON TO CONTINUOUSLY
MAINTAIN TRAFFIC CONTROL DEVICES FOR LANE
CLOSURES.
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Anticipated Construction Activity, Duration and Equipment Used

Construction Sequence of Activities

Underground Service Alert to identify
utilities

Construction Area Signs

Fence Environmentally Sensitive Areas
Reconfigure lanes (if needed)

Clear & Grubb

Sawcut existing pavement

Place temporary barrier rails to delineate
traffic

Remove existing drainage facilities
Excavate drainage (Reinforced Concrete
Pipes)

Install drainage pipes and backfill
Electrical conduit and boxes

Signal pole foundations excavate

Signals foundation cages and template
Signal pole foundation concrete
Drainage boxes

Place and compact base

Grade and form curb and gutter

Place concrete curb and gutter
Remove temporary rail

Finish roadway

Repair the existing pavement

Asphalt Concrete overlay

After 21 days of curing, install poles
Install signals

Adjust manhole covers and survey
monuments
Install roadway striping

Duration
(Days)
1-2

1-2
1-2

1-2

1-2
2-3

3-5

Associated Equipment
None

None

Hand tools

portable grinder, Paint over existing
paint

1-Backhoe, 2- 10-yard trucks

Gas operated AC saw, wet vacuums
2-semi trailers, Backhoe/forklift

Backhoe/excavator, 2-10-yard trucks
Backhoe/excavator

Backhoe, compactor, water trailer tank
Small excavator/ditch witch, flatbed
truck

Truck-mount auger, loader, 10yard-
truck

Backhoe, flatbed

concrete truck

Backhoe, concrete truck

Backhoe, compactor, water trailer tank
Backhoe, flatbed truck

concrete trucks

Backhoe/forklift, semi-truck

Backhoe, 10-yard truck, compactor
Jackhammer, backhoe, 2-10-yard
trucks, compactor

Paver, 2-drum rollers, 3 semi-trucks,
sweeper

Truck-mount crane, flatbed
Truck-mount  crane/  bucket-truck,
flatbed

Jackhammer, plate compactor, flatbed
truck

Striping rig



Appendix B

Noise Measurement Data



FRmcon Consultants Inc
E mant eatisis Planners Naers
wwwW rlncunconsullants corrl

Ambient Noise Survey Data Sheet

Instructions: Document noise measurement locations with a photo of the site, including the noise meter.
Additionally, take notes on general and secondary noise sources, including the instantaneous noise level if
possible. As a reminder, A/C weighting should be set to “A”, and response time should typically be set to
“slow.” For additional information, please review the Noise Measurement Protocols in the case or on Jive.

Project Name: ZUL (ahillals byazclion  1ob Number: 20 - D455 2
Date: ! /,227_/2{) Operator Name: Lslit 7{‘3_(0

Measurement #1
Location: WM / — M &ﬁ; M#J Begin time: 20 3?4{?[ Finish time: )0 ‘f’?ﬁﬂf’l

Measurement No.: ('f/ Wind (mph): D . Imgh irection: f\_j

Cloud Cover Class: Overcast (>80%) Light (20-80%) Sunny (<20%)

Calibration (dB):  Start: q End:

Primary Noise Sources: f’.&ﬁ%b on Tos % pistance:  SP FF o ceplprfice
Secondary Noise Sources:

Notes:

TrafficCount: Passenger Cars: |9 |

Medium Trucks (2 axles, 6 tires): Mm‘l_ Heavy Trucks (3+ axles): _MM_U_

Instantaneous Noise Sources/Levels (e.g., airplane, bus airbrake, etc.):
i — D0 s 0.8 e &5l e 625 w _101.6
wosp 2.4 apop 5.5 wsor _ L&Y weor _ G52 wesy _4L.Y

Response: @ Fast Peak Impulse

Measurement #2

Location: __ /] 2 Z7 EC[/ Begin time: 12, SIAM  Finish time: [1.25 (Ml
Measurement No.: g Wind (mph): 0. ?/ Direction: é}
Cloud Cover Class: Overcast (>80%) Light (20-80%) < Sunny (<20%)

Calibration (dB):  Start: End:

Primary Noise Sources: TKZ("(I"I L __on (lﬂ Cjig fzd Distance: N4 ﬁw r\fb 77 %}? e

Secondary Noise Sources:
Notes:

Traffic Count:  Passenger Cars: lq

Medium Trucks (2 axles, 6 tires): ﬁ‘ﬁ ﬂTM Heavy Trucks (3+ axles): TH-L\
Instantaneous Noise Sources/Levels (e.g., airplane, bus alrbrake, etc.):
i _J0.0  sm:_ 4.5 2. e 764 e _J12.3%
L(05): : wo) _75.% usor (5.5 ooy _93-Y wosy: 5/ 3
Response: Slow Fast Peak Impulse
o —

Form Updated: 11/26/2019


mailto:l�/1a@C?/I.-Job
www.rinconconsultants.com

Rmcon Consultants Inc.

Environmental Scientisis Pianner n|:||r'|
www.rinconconsullants com

Ambient Noise Survey Data Sheet

Instructions: Document noise measurement locations with a photo of the site, including the noise meter.

Additionally, take notes on general and secondary noise sources, including the instantaneous noise level if

possible. As a reminder, A/C weighting should be set to “A”, and response time should typically be set to
“slow.” For additional mformatlon please review the Noise Measurement Protocols in the case or on Jive.

Project Name: @ Job Number: 20 - 0952

Date: !_![ 20 / Py Operator Name: Q{}ff& %f’fﬂ

Location: ___AJM /Z) I’W Begintime: __ /. /0AM _ inish time: f/ ! 28 4
Measurement No.: Wind (mph): L Z /L Direction:

Cloud Cover Class: Overcast (>80%) Light (20-80%) @

Calibration (dB):  Start: End:

Primary Noise Sources: h@l ¢ ph M Zé{ Dlaance; (DL # ém W/}&
Secondary Noise Sources:

Notes: /{//,%’ rl MVY (5#' M /% W%’% fr—
Sattunet  recence s ypcand
Traffic Count:  Passenger Cars: /a ;
Medium Trucks (2 axles, 6 tires): W Ll Heavy Trucks (3+ axles): /
Instantaneous Noise Sources/Levels (e.gf.i airplane, bus airbrake, etc.):
i 200 sa:_99.5 v 9l Y b _42.4 PK: %%
L(05): 72  woyp 25.] use: _ g 3-5 weoy: 4 7. f L(95): :

Response: ow) Fast Peak impulse

Measurement #2

Location: Begin time: Finish time:

Measurement No.: Wind (mph): Direction:
Cloud Cover Class: Overcast (>80%) Light {20-80%) Sunny (<20%)
Calibration (dB):  Start: End:

Primary Noise Sources: Distance:

Secondary Noise Sources:
Notes:

Traffic Count:  Passenger Cars:

Medium Trucks (2 axles, 6 tires): Heavy Trucks (3+ axles):

Instantaneous Noise Sources/Levels (e.g., airplane, bus airbrake, etc.):

Leq: SEL: Lmax: Lenin? PK:
L{05): L(10): L(50): L(90): L(95):
Response: Slow Fast Peak Impulse

Form Updated: 11/26/2019


www.rinconconsultants.com

easurement 1 - 20-09882 Todd and Standish Inte

Data Logger 2

Duration (st 3
Weighting A

Response SLOW

Range 40-100

LOS 77.4

L10 75.5

L50 68.4

L90 58.2

L95 56.4

Lmax 85.6

Time 11/20/2020 10:34

SEL 99.5

Leq 72.0

No.s Date Time Time dB

1 11/20/2020 10:32 10:32 AM 66.3
2 11/20/2020 10:32 10:32 AM 66.4
3 11/20/2020 10:32 10:32 AM 61.2
4 11/20/2020 10:32 10:32 AM 60.1
5 11/20/2020 10:32 10:32 AM 57.9
6 11/20/2020 10:32 10:32 AM 56.4
7 11/20/2020 10:32 10:32 AM 57.4
8 11/20/2020 10:32 10:32 AM 55.7
9 11/20/2020 10:32 10:32 AM 62.3
10 11/20/2020 10:32 10:32 AM 66.3
11 11/20/2020 10:32 10:32 AM 63
12 11/20/2020 10:33 10:33 AM 64.7
13 11/20/2020 10:33 10:33 AM 66.2
14 11/20/2020 10:33 10:33 AM 61.1
15 11/20/2020 10:33 10:33 AM 58.2
16 11/20/2020 10:33 10:33 AM 57.2
17 11/20/2020 10:33 10:33 AM 58
18 11/20/2020 10:33 10:33 AM 64.1
19 11/20/2020 10:33 10:33 AM 61.6
20 11/20/2020 10:33 10:33 AM 61.8
21 11/20/2020 10:33 10:33 AM 64
22 11/20/2020 10:33 10:33 AM 68.5
23 11/20/2020 10:33 10:33 AM 69
24 11/20/2020 10:33 10:33 AM 70.6
25 11/20/2020 10:33 10:33 AM 72.6
26 11/20/2020 10:33 10:33 AM 72.4
27 11/20/2020 10:33 10:33 AM 74.6
28 11/20/2020 10:33 10:33 AM 78.6



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

11/20/2020 10:33
11/20/2020 10:33
11/20/2020 10:33
11/20/2020 10:34
11/20/2020 10:34
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10:33 AM
10:33 AM
10:33 AM
10:34 AM
10:34 AM
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10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:34 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:35 AM
10:36 AM
10:36 AM
10:36 AM
10:36 AM

80.7
77.7
75.3
73.8
73.5
77.3
78.7
80.7
78.7
76.7
77.3
75.5
74.4
71.3
67.4
65.6
70.7
73.3
70.3
68.2
68.5

67
76.6
75.5
68.8
67.1

67
63.8
60.6
60.5
67.7
75.5
71.7
69.7
70.5
70.3
71.3
72.3
71.9
73.6
74.9
72.2
79.5
74.9
72.3

67
70.9



76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
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112
113
114
115
116
117
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119
120
121
122

11/20/2020 10:36
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83.4
77.5
70.4
73.6
74.3
76.5
74.8
76.7
75.7
71.6
68.8
73.3
72.1
68.2
66.2
62.6
59.8
59.3
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62.8
73.4
70.8
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76.4
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64.8
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10:39 AM
10:39 AM
10:39 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM
10:40 AM

60.4
58.6
61.4
69.9
70.6
63.4
58.2
55.6
58.7
60.4
68.3
63.2
57.7
59.4

66
68.6
65.4
65.6

70
64.8
67.6
73.8
71.6
71.7
73.8
72.2
67.5
66.8

71
74.6
69.4
64.5

63
62.9
69.8
69.7
66.6
63.5
64.7
68.4
63.9
59.3
59.5
65.1
74.3
70.2

67



170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

11/20/2020 10:40
11/20/2020 10:40
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:41
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:42
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43

10:40 AM
10:40 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:41 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:42 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM

70.6
63.3
57.9
59.2
64.8

72
68.6
65.4
59.5
58.2
59.6
69.4
69.8
61.7
63.1
63.4
58.8
57.9
60.6
66.7
71.7
68.7

70
70.7
66.6

63
66.1
66.6
59.8
55.8

54
52.6
53.1
53.1
53.7
54.7
54.7
54.3

57
56.7
58.7
56.4
58.1

57
60.1
68.4
70.4



217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:43
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:44
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45

10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:43 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:44 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM

69.6
68.2
66.8
70.5
72.2
70.8
68.7
64.5
68.7
77.7
74.9
73.4
68.4
64.1

63
64.6
62.4
59.7
59.5
64.2
68.7
64.6
60.6
60.3
66.2
70.8
66.3
68.5

75
79.6

84
80.3
71.8
63.4

63

66
67.4
73.9
73.8
75.1
72.3
72.2
70.8
70.9
67.7
64.9
70.3



264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:45
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:46
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47
11/20/2020 10:47

10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:45 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:46 AM
10:47 AM
10:47 AM
10:47 AM
10:47 AM
10:47 AM
10:47 AM
10:47 AM
10:47 AM
10:47 AM

74.7
71.5
75.7
73.3
71.7
73.6

70
71.5

68
68.8
65.4
62.6
59.3
59.4
62.9
67.6
77.4
74.7
72.7
66.7
71.3
73.6
74.1
71.6
69.4
66.1
77.2
81.4
80.6
74.5
69.5
67.9
73.5
73.8
69.4
68.8

68



rasurement 2 -20-09882 Todd and Standish Int

Data Logger 2

Duration ( 3
Weighting A

Response SLOW

Range 40-100

LOS 77.6

L10 75.3

L50 65.5

L90 53.4

L95 51.3

Lmax 92.7

Time 11/20/2020 10:58

SEL 99.5

Leq 72.4

No.s Date Time Time dB

1 11/20/2020 10:52 10:52 AM 514
2 11/20/2020 10:52 10:52 AM 54.8
3 11/20/2020 10:52 10:52 AM 55.6
4 11/20/2020 10:52 10:52 AM 61.8
5 11/20/2020 10:52 10:52 AM  74.7
6 11/20/2020 10:52 10:52 AM 76.4
7 11/20/2020 10:52 10:52 AM  67.2
8 11/20/2020 10:52 10:52 AM 61.0
9 11/20/2020 10:52 10:52 AM 60.2
10 11/20/2020 10:52 10:52 AM 57.4
11 11/20/2020 10:52 10:52 AM 55.5
12 11/20/2020 10:52 10:52 AM 53.5
13 11/20/2020 10:52 10:52 AM 55.5
14 11/20/2020 10:52 10:52 AM 51.7
15 11/20/2020 10:52 10:52 AM 50.5
16 11/20/2020 10:52 10:52 AM 51.5
17 11/20/2020 10:52 10:52 AM 56.3
18 11/20/2020 10:53 10:53 AM 74.6
19 11/20/2020 10:53 10:53 AM 68.2
20 11/20/2020 10:53 10:53 AM 58.9
21 11/20/2020 10:53 10:53 AM 61.0
22 11/20/2020 10:53 10:53 AM 76.8
23 11/20/2020 10:53 10:53 AM 735
24 11/20/2020 10:53 10:53AM  71.1
25 11/20/2020 10:53 10:53 AM 63.6
26 11/20/2020 10:53 10:53 AM 58.9
27 11/20/2020 10:53 10:53 AM 58.6
28 11/20/2020 10:53 10:53 AM  62.1



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:53
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:54
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:55

10:53 AM
10:53 AM
10:53 AM
10:53 AM
10:53 AM
10:53 AM
10:53 AM
10:53 AM
10:53 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:54 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM
10:55 AM

80.3
72.1
61.0
60.8
68.1
67.7
71.3
81.1
74.4
73.9
69.8
74.5
74.8
69.1
67.2
64.3
59.7
60.4
68.9
62.5
70.2
78.5
75.1
72.1
70.9
62.9
58.4
57.9
61.5
61.0
70.5
75.6
70.8
67.2
80.7
70.9
62.3
59.3
62.4
74.9
85.4
77.3
69.0
64.8
68.1
67.5
80.1



76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

11/20/2020 10:55
11/20/2020 10:55
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:56
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:57
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58

10:55 AM
10:55 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:56 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:57 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM

74.6
74.6
71.3
68.0
66.9
67.7
66.0
74.8
715
66.3
62.0
56.6
55.3
53.8
54.8
54.4
49.4
49.3
50.2
50.5
51.3
50.8
52.6
56.5
75.0
67.1
78.9
71.0
63.0
59.5
60.7
76.7
79.2
72.0
65.9
63.2
66.5
70.5
76.5
71.6
64.2
71.6
67.5
62.3
73.2
79.7
75.1



123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:58
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 10:59
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00

10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:58 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
10:59 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM

73.9
71.0
80.5
711
75.6
85.0
87.9
77.5
68.5
62.2
69.2
67.3
74.4
67.5
71.7
61.9
56.2
52.8
50.5
51.2
53.8
61.1
75.3
78.5
72.2
62.8
58.2
56.5
57.4
65.1
70.4
61.6
63.4
69.1
73.3
63.8
60.5
59.1
57.3
60.4
58.0
55.6
57.7
66.8
74.7
66.0
59.0



170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:00
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:01
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02
11/20/2020 11:02

11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:00 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:01 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM
11:02 AM

55.4
55.5
58.5
66.2
74.3
80.6
715
78.7
69.4
62.7
59.3
59.6
64.2
74.6
76.6
75.1
77.5
72.0
74.2
70.1
63.0
67.0
76.0
75.2
72.2
63.3
57.5
55.3
58.9
68.1
71.7
65.8
57.7
54.4
52.6
525
60.3
60.1
70.1
69.9
69.8
67.3
60.4
55.1
52.6
51.2
52.5



217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

11/20/2020 11:02
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:03
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:04
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05

11:02 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:03 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:04 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM

60.6
71.6
63.6
711
63.7
58.0
65.5
68.5
69.1
73.7
70.2
70.4
72.0
73.0
64.8
62.1
74.9
68.1
60.9
58.6
58.0
58.4
66.4
714
75.2
69.9
72.7
72.8
78.4
78.3
74.7
65.5
59.4
57.2
59.6
69.1
81.1
73.5
69.2
60.7
55.4
54.1
52.8
521
515
51.8
50.8



264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:05
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:06
11/20/2020 11:07
11/20/2020 11:07
11/20/2020 11:07

11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:05 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:06 AM
11:07 AM
11:07 AM
11:07 AM

51.3
50.6
53.3
70.7
68.2
67.7
60.0
55.5
53.7
62.6
70.5
62.2
67.8
71.7
66.2
58.8
71.9
65.8
56.7
521
51.8
56.5
66.5
77.2
68.3
61.2
67.6
66.8
63.5
70.4
62.1
57.5
55.0
56.1
58.6
79.2
73.8



asurement 3 - 20-09882 Todd and Standish In

Data Logger 2

Duration 3

Weightin A

Response SLOW

Range 40-100

LOS 77.1

L10 75.1

L50 63.8

L90 47.9

L95 44.7

Lmax 91.4

Time 11/20/2020 11:10

SEL 99.5

Leq 72.4

No.s Date Time Time dB

1 11/20/2020 11:10 11:10 AM 47.4
2 11/20/2020 11:10 11:10 AM 49.7
3 11/20/2020 11:10 11:10 AM 67.7
4 11/20/2020 11:10 11:10 AM 89.4
5 11/20/2020 11:10 11:10 AM 81.2
6 11/20/2020 11:10 11:10 AM 72.1
7 11/20/2020 11:10 11:10 AM 74.5
8 11/20/2020 11:11 11:11 AM 68.3
9 11/20/2020 11:11 11:11 AM 77.9
10 11/20/2020 11:11 11:11 AM 76.8
11 11/20/2020 11:11 11:11 AM 72.1
12 11/20/2020 11:11 11:11 AM 62.9
13 11/20/2020 11:11 11:11 AM 67.0
14 11/20/2020 11:11 11:11 AM 75.4
15 11/20/2020 11:11 11:11 AM 79.2
16 11/20/2020 11:11 11:11 AM 70.8
17 11/20/2020 11:11 11:11 AM 71.7
18 11/20/2020 11:11 11:11 AM 61.5
19 11/20/2020 11:11 11:11 AM 57.3
20 11/20/2020 11:11 11:11 AM 59.8
21 11/20/2020 11:11 11:11 AM 61.1
22 11/20/2020 11:11 11:11 AM 55.8
23 11/20/2020 11:11 11:11 AM 52.5
24 11/20/2020 11:11 11:11 AM 59.6
25 11/20/2020 11:11 11:11 AM 70.0
26 11/20/2020 11:11 11:11 AM 59.3
27 11/20/2020 11:11 11:11 AM 50.6
28 11/20/2020 11:12 11:12 AM 47.4



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:12
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:13
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14

11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:12 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:13 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM

47.9
54.3
75.3
72.0
62.5
56.5
51.7
554
61.1
74.4
65.7
57.5
61.2
73.0
66.8
75.6
71.3
69.0
62.2
74.2
64.1
63.4
68.6
61.5
60.3
63.0
68.1
73.3
71.0
72.3
73.6
66.5
63.1
63.9
66.0
65.6
59.7
57.4
56.7
53.9
62.9
70.0
60.4
54.3
53.7
54.1
63.1



76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:14
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:15
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16

11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:14 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:15 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM

78.7
76.5
65.2
64.4
60.9
56.1
63.0
77.3
74.6
73.7
70.7
68.0
73.1
79.3
74.8
75.9
68.9
71.0
62.5
54.9
50.8
515
68.8
69.1
74.0
80.4
71.6
64.2
77.4
68.0
58.2
54.1
54.5
57.0
58.3
60.3
74.6
74.4
80.0
72.3
62.1
61.7
57.2
52.7
58.1
71.7
65.9



123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:16
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:17
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:18
11/20/2020 11:19
11/20/2020 11:19

11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:16 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:17 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:18 AM
11:19 AM
11:19 AM

55.1
49.5
51.7
67.3
84.6
76.5
68.2
67.1
73.2
84.9
75.0
63.9
54.7
48.8
46.0
44.3
44.1
45.6
66.1
70.5
62.4
57.0
514
73.4
64.3
54.4
48.5
54.3
64.6
74.6
63.6
53.0
46.9
44.6
44.4
45.8
43.6
44.6
49.5
61.9
69.8
70.0
59.6
50.0
44.3
44.4
46.3



170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:19
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:20
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21

11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:19 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:20 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM

54.0
77.7
69.8
60.2
63.1
72.2
73.7
65.1
56.1
55.7
71.8
66.3
62.5
72.7
62.6
54.2
49.8
46.6
45.1
43.2
44.1
43.7
45.0
49.4
70.5
59.9
52.1
49.6
45.6
47.9
50.3
47.4
46.6
52.4
71.1
60.8
68.1
75.5
65.9
56.2
60.7
71.2
62.2
61.4
71.8
64.8
70.7



217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:21
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:22
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23

11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:21 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:22 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:23 AM

80.2
70.7
65.9
61.6
66.3
72.1
72.9
63.5
55.5
52.6
57.0
57.6
67.8
63.6
76.8
73.7
66.6
62.3
73.5
74.6
73.4
65.1
58.0
78.5
73.9
66.8
61.1
58.6
56.6
63.8
70.0
59.7
51.5
54.6
715
75.9
75.0
78.3
71.2
62.5
56.0
58.2
68.8
68.7
59.3
53.8
55.6



264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:23
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:24
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25
11/20/2020 11:25

11:23 AM
11:23 AM
11:23 AM
11:23 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:24 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM
11:25 AM

61.5
69.2
83.1
76.4
65.6
60.4
59.0
56.7
59.4
82.3
721
63.0
76.1
77.9
69.0
72.0
69.1
63.0
59.0
64.3
68.7
814
81.1
73.4
71.8
67.8
65.8
69.8
63.2
72.3
62.0
524
48.3
45.5
51.0
64.0
65.8



Appendix C

Roadway Construction Noise Model (RCNM) Results and Modeled Equipment



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Repair Existing Pavement
---- Receptor #1 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
285 Todd Road Residential 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Jackhammer Yes 20 88.9 65 0
Backhoe No 40 77.6 65 0
Dump Truck No 40 76.5 65 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Jackhammer 87 80 86 86 1 None
Backhoe 75 71 86 86 None None
Dump Truck 74 70 86 86 None None

Total 87 81 86 86 1 None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #2 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
311 Todd Road Residential 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Jackhammer Yes 20 88.9 55 0
Backhoe No 40 77.6 55 0
Dump Truck No 40 76.5 55 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Jackhammer 88 81 86 86 2 None
Backhoe 77 73 86 86 None None
Dump Truck 76 72 86 86 None None

Total 88 82 86 86 2 None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #3 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
246 Ghilotti Ave Industrial 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Jackhammer Yes 20 88.9 100 0
Backhoe No 40 77.6 100 0
Dump Truck No 40 76.5 100 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Jackhammer 83 76 86 86 None None
Backhoe 72 68 86 86 None None
Dump Truck 70 67 86 86 None None

Total 83 77 86 86 None None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Signal Pole Foundations Excavate
---- Receptor #1 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
285 Todd Road Residential 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dump Truck No 40 76.5 65 0
Auger Drill Rig No 20 84.4 65 0
Front End Loader No 40 79.1 65 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Dump Truck 74 70 86 86 None None
Auger Drill Rig 74 70 86 86 None None
Front End Loader 78 75 86 86 None None

Total 78 77 86 86 None None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #2 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
311 Todd Road Residential 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dump Truck No 40 76.5 55 0
Auger Drill Rig No 20 84.4 55 0
Front End Loader No 40 79.1 55 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Dump Truck 76 72 86 86 None None
Auger Drill Rig 76 72 86 86 None None
Front End Loader 80 76 86 86 None None

Total 80 78 86 86 None None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #3 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
246 Ghilotti Ave Industrial 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dump Truck No 40 76.5 100 0
Auger Drill Rig No 20 84.4 100 0
Front End Loader No 40 79.1 100 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Dump Truck 70 67 86 86 None None
Auger Drill Rig 78 71 86 86 None None
Front End Loader 73 69 86 86 None None

Total 78 74 86 86 None None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #1 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
285 Todd Road Residential 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dump Truck No 40 76.5 65 0
Dump Truck No 40 76.5 65 0
Excavator No 40 80.7 65 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Dump Truck 74 70 86 86 None None
Dump Truck 74 70 86 86 None None
Excavator 78 75 86 86 None None

Total 78 77 86 86 None None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #2 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
311 Todd Road Residential 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dump Truck No 40 76.5 55 0
Dump Truck No 40 76.5 55 0
Excavator No 40 80.7 55 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Dump Truck 76 72 86 86 None None
Dump Truck 76 72 86 86 None None
Excavator 80 76 86 86 None None

Total 80 78 86 86 None None

*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 12/1/2020
Case Description: Remove Existing Drainage Facilites
---- Receptor #3 ----
Baselines (dBA)
Description Land Use Daytime Evening Night
246 Ghilotti Ave Industrial 72 N/A N/A
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dump Truck No 40 76.5 100 0
Dump Truck No 40 76.5 100 0
Excavator No 40 80.7 100 0
Results
Calculated (dBA) Noise Limits (dBA) Noise Limit Exceedance (dBA)
Day Day

Equipment *Lmax Leq Lmax Leq Lmax Leq
Dump Truck 70 67 86 86 None None
Dump Truck 70 67 86 86 None None
Excavator 75 71 86 86 None None

Total 75 73 86 86 None None

*Calculated Lmax is the Loudest value.
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