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Summary

Summary

The purpose of this Noise Study (NSR) is to evaluate noise impacts and abatement, if
necessary, under the requirements of Title 23 of Code of Federal Regulations (CFR) Part
772, “Procedures for Abatement of Highway Traffic Noise,” related to construction and
operation of the Broadway Bridge Project located in Sacramento, California.

The project would be located over the Sacramento River between the cities of West
Sacramento and Sacramento, approximately 1,000 feet south of the existing Pioneer
Bridge. The project limits include the combined area of each of the proposed project
alternatives. The project limits include proposed improvements to the northbound
Interstate 5 (I-5) off-ramp to Broadway. The proposed project would construct a new
bridge over the Sacramento River between the cities of Sacramento and West
Sacramento.

The purpose and objectives of the project are to increase the number of river crossings
that meet current design standards and encourage travel by walking, bicycling, low-
energy vehicles, and public transit. Also, to improve the connectivity to, and accessibility
of, business, recreational areas, and new or redevelopment opportunity sites located in the
urban core of Sacramento and West Sacramento.

A field investigation was conducted to identify land uses that could be subject to traffic
and construction noise impacts resulting from the proposed project. Single-family and
multifamily residences were identified as Activity Category B land uses in the project
area. Outdoor use areas associated with parks were identified as Activity Category C land
uses. Commercial (Activity Category F) land uses without frequent outdoor use areas are
also located in the study area. Activity Categories F uses do not have noise abatement
criteria but are discussed for informational purposes.

Traffic noise levels were predicted using the Federal Highway Administration (FHWA)
Traffic Noise Model (TNM), Version 2.5. Existing worst-hour traffic noise levels were
found to range from 60 to 69 A-weighted decibels hourly equivalent sound level (dBA

Leq[h]).

For the design year (2040) under no-build conditions, predicted traffic noise levels were
found to range from 62to 70 dBA Leq(h). There are two project alternatives proposed
under the build conditions. Alternative B would realign 15th Street between Jefferson
Boulevard and South River Road and connect the new bridge to the roadway network in
West Sacramento. Alternative C (modified from the feasibility study) would connect to
South River Road at a new intersection between 15th Street and Circle Street on the West
Sacramento side and would connect to Broadway on the Sacramento side. For the design
year build conditions, noise levels were found to range from 59 to 70 dBA Leq(h) for
Alternative B and from 62 to 72 dBA Leq(h) for Alternative C. Traffic noise levels would
approach or exceed the noise abatement criteria at single-residential (Activity Category
B) and park (Activity Category C) receivers identified in this analysis. There are
industrial land uses (Activity Category F) in the project study area and at 100 feet from
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Summary

the Broadway Bridge alignments sound levels would be 66 dBA Leq(h). There are no
undeveloped lands (Activity Category G) in the project study area. Traffic noise impacts
therefore are predicted to occur at these locations under design year build conditions.

Traffic noise abatement in the form of noise walls were evaluated and found to be
infeasible at reducing noise levels at impacted receptors.

During construction on the proposed project, noise from construction activities would
intermittently dominate the noise environment in the immediate area of construction.
Conventional construction equipment is expected to generate maximum noise levels
ranging from 75 to 96 dBA at a distance of 50 feet. Noise from pile driving would
generate maximum noise levels of approximately 101 dB at a distance of 50 feet. Noise
produced by construction equipment would diminish over distance at a rate of
approximately 6 dB per doubling of distance. No adverse noise impacts from
construction are anticipated because construction would be conducted in accordance with
Caltrans’ provisions in Section 14-8.02, “Noise Control,” of the Caltrans Standard
Specifications and applicable local noise standards.
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Chapter 1 Introduction

Chapter 1. Introduction

The City of West Sacramento, in cooperation with the City of Sacramento and the
California Department of Transportation (Caltrans), proposes to construct a new bridge
over the Sacramento River south of the Pioneer Bridge (US 50/1-80) to provide local
interconnectivity across the river and between neighborhoods. The new connection would
serve multiple modes of transportation and comply with current American Association of
State Highway and Transportation Officials (AASHTO), Caltrans, and local agency
design standards.

The project is subject to state and federal environmental review requirements because of
use of 2014 Transportation Investment Generating Economic Recovery (TIGER)
Discretionary Grants funds from the Federal Highway Administration (FHWA).
Accordingly, project documentation is being prepared in compliance with both the
California Environmental Quality Act (CEQA) and the National Environmental Policy
Act (NEPA). The City of West Sacramento is the lead agency under CEQA, with the City
of Sacramento as a responsible agency, and Caltrans is the lead agency under NEPA. The
FHWA'’s other responsibilities for environmental review, consultation, and any other
action required in accordance with applicable federal laws for this project will be carried
out by Caltrans under its assumption of responsibility pursuant to 23 United States Code
(USC) 327 and the Memorandum of Understanding dated December 23, 2016, executed
by FHWA and Caltrans. This project is included in the Sacramento Area Council of
Governments (SACOG) 2016 Metropolitan Transportation Plan/Sustainable
Communities Strategy (MTP/SCS).

The project also is identified in the 2003 Sacramento Riverfront Master Plan, the 2011
Sacramento River Crossings Alternatives Study, the 2014 Pioneer Bluff Transition Plan,
the 2015 Broadway Bridge Feasibility Study, the West Sacramento General Plan 2035,
the 1-5 Subregional Corridor Mitigation Program, and two plans currently being prepared
— West Sacramento’s Pioneer Bluff and Stone Lock Reuse Master Plan and
Sacramento’s West Broadway Specific Plan.

The purpose of this Noise Study Report (NSR) is to evaluate noise impacts and
abatement under the requirements of Title 23, Part 772, of the Code of Federal
Regulations (CFR), “Procedures for Abatement of Highway Traffic Noise,” related to
construction and operation of the Broadway Bridge Project. Specifically, 23 CFR 772
provides procedures for preparing operational and construction noise studies and
evaluating noise abatement considered for federal and federal-aid highway projects.

Broadway Bridge Noise Study Report 1



Chapter 1 Introduction

According to 23 CFR 772.3, all highway projects that are developed in conformance with
this regulation are deemed to be in conformance with FHWA noise standards.

Caltrans’ Traffic Noise Analysis Protocol for New Highway Construction,
Reconstruction, and Retrofit Barrier Projects (Protocol), dated May 2011, provides
Caltrans policy for implementing 23 CFR 772 in California. The Protocol outlines the
requirements for preparing NSRs.

1.1. Project Location

The project would be located over the Sacramento River between the cities of West
Sacramento and Sacramento, approximately 1,000 feet south of the existing Pioneer
Bridge. The project limits include the combined area of each of the proposed project
alternatives. In general, the project limits start in West Sacramento, along 15th Street at
Jefferson Boulevard continuing east and over the Sacramento River into the City of
Sacramento along Broadway to the 5th Street intersection. The project limits also extend
along Jefferson Boulevard approximately 1,300 feet south of the 15th Street intersection
to Alameda Boulevard; along South River Road approximately 1,300 feet south and 650
feet north of 15th Street, along Marina View Drive approximately 400 feet south of
Broadway, along Front Street approximately 350 feet north and south of Broadway, along
3rd Street approximately 350 feet north of Broadway to X Street, and along 5th Street
approximately 200 feet north and south of Broadway. The project limits include proposed
improvements to the northbound Interstate 5 (1-5) off-ramp to Broadway.

The limits of the installation of a proposed fiber optic line that would be placed in West
Sacramento to connect communications of the Broadway Bridge with the proposed
replacement for the | Street Bridge—the future connection over the river between C Street
and Railyards Boulevard-and the existing Tower Bridge are depicted on Figure 1-1 as
extending north along Riverfront Street to Tower Bridge Gateway and 3rd Street, ending
at the intersection of 3rd Street and C Street. Last, staging areas that would be accessed
via South River Road in West Sacramento and Front Street in Sacramento also are
proposed and included in the project limits.

Broadway Bridge Noise Study Report 2



Chapter 2 Project Description

Chapter 2. Project Description

This section describes the proposed action and the design alternatives that were
developed to meet the identified need through accomplishing the defined purpose(s)
while minimizing environmental impacts where feasible. The proposed project is in both
Yolo and Sacramento Counties and would cross over the Sacramento River and between
the cities of West Sacramento and Sacramento. The proposed project is located
approximately 400 to 1,000 feet south of the Pioneer Bridge (Figure 5-1). The total length
of the project is approximately 1.0 mile from Jefferson Boulevard in West Sacramento to
the 5th Street and Broadway intersection in Sacramento. The purpose of the project is to
increase the number of river crossings over the Sacramento River between West
Sacramento and Sacramento. The project is needed because of the existing limited
connectivity and longer trip lengths currently required.

2.1. No Build Alternative

The No Build (No-Project) Alternative would not build a bridge across the Sacramento
River from the Pioneer Bluff area of West Sacramento to Broadway in Sacramento.

2.2. Build Alternatives

The build alternatives under consideration are two alignments for the new bridge and
approach roadways. Alternatives A and D were dropped from consideration during
feasibility studies, and Alternative B and Alternative C were carried forward for
consideration in the NEPA and CEQA permitting efforts.

Alternative B would realign 15th Street to connect to Jefferson Boulevard in West
Sacramento and connect to Broadway at 5th Street in Sacramento. This alignment would
require modification to the planned mobility network for South River Road and 15th
Street in Pioneer BIuff.

Alternative C (a modified Alignment C from the Broadway Bridge Feasibility Study)
would connect as a “T” intersection to South River Road in West Sacramento and
connect to Broadway at 5th Street in Sacramento. This alignment would require
modification to the planned mobility network for South River Road in Pioneer Bluff.
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Chapter 3 Fundamentals of Traffic Noise

Chapter 3. Fundamentals of Traffic Noise

The following is a brief discussion of fundamental traffic noise concepts. For a detailed
discussion, please refer to Caltrans” Technical Noise Supplement (TeNS) (Caltrans
2013), a technical supplement to the Protocol that is available on Caltrans Web site
(http://www.dot.ca.gov/hg/env/noise/pub/TeNS Sept 2013B.pdf).

3.1. Sound, Noise, and Acoustics

Sound can be described as the mechanical energy of a vibrating object transmitted by
pressure waves through a liquid or gaseous medium (e.g., air) to a hearing organ, such as
a human ear. Noise is defined as loud, unexpected, or annoying sound.

In the science of acoustics, the fundamental model consists of a sound (or noise) source, a
receptor, and the propagation path between the two. The loudness of the noise source
and obstructions or atmospheric factors affecting the propagation path to the receptor
determine the sound level and characteristics of the noise perceived by the receptor. The
field of acoustics deals primarily with the propagation and control of sound.

3.1. Frequency

Continuous sound can be described by frequency (pitch) and amplitude (loudness). A
low-frequency sound is perceived as low in pitch. Frequency is expressed in terms of
cycles per second, or Hertz (Hz) (e.g., a frequency of 250 cycles per second is referred to
as 250 Hz). High frequencies are sometimes more conveniently expressed in kilohertz
(kHz), or thousands of Hertz. The audible frequency range for humans is generally
between 20 Hz and 20,000 Hz.

3.2. Sound Pressure Levels and Decibels

The amplitude of pressure waves generated by a sound source determines the loudness of
that source. Sound pressure amplitude is measured in micro-Pascals (mPa). One mPa is
approximately one hundred billionth (0.00000000001) of normal atmospheric pressure.
Sound pressure amplitudes for different kinds of noise environments can range from less
than 100 to 100,000,000 mPa. Because of this huge range of values, sound is rarely
expressed in terms of mPa. Instead, a logarithmic scale is used to describe sound
pressure level (SPL) in terms of decibels (dB). The threshold of hearing for young
people is about 0 dB, which corresponds to 20 mPa.
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Chapter 3 Fundamentals of Traffic Noise

3.3. Addition of Decibels

Because decibels are logarithmic units, SPL cannot be added or subtracted through
ordinary arithmetic. Under the decibel scale, a doubling of sound energy corresponds to
a 3-dB increase. In other words, when two identical sources are each producing sound of
the same loudness, the resulting sound level at a given distance would be 3 dB higher
than one source under the same conditions. For example, if one automobile produces an
SPL of 70 dB when it passes an observer, two cars passing simultaneously would not
produce 140 dB—rather, they would combine to produce 73 dB. Under the decibel scale,
three sources of equal loudness together produce a sound level 5 dB louder than one
source.

3.4. A-Weighted Decibels

The decibel scale alone does not adequately characterize how humans perceive noise.
The dominant frequencies of a sound have a substantial effect on the human response to
that sound. Although the intensity (energy per unit area) of the sound is a purely physical
guantity, the loudness or human response is determined by the characteristics of the
human ear.

Human hearing is limited in the range of audible frequencies as well as in the way it
perceives the SPL in that range. In general, people are most sensitive to the frequency
range of 1,000-8,000 Hz, and perceive sounds within that range better than sounds of the
same amplitude in higher or lower frequencies. To approximate the response of the
human ear, sound levels of individual frequency bands are weighted, depending on the
human sensitivity to those frequencies. Then, an “A-weighted” sound level (expressed in
units of dBA) can be computed based on this information.

The A-weighting network approximates the frequency response of the average young ear
when listening to most ordinary sounds. When people make judgments of the relative
loudness or annoyance of a sound, their judgments correlate well with the A-scale sound
levels of those sounds. Other weighting networks have been devised to address high
noise levels or other special problems (e.g., B-, C-, and D-scales), but these scales are
rarely used in conjunction with highway-traffic noise. Noise levels for traffic noise
reports are typically reported in terms of A-weighted decibels or dBA. Table 3-1
describes typical A-weighted noise levels for various noise sources.

Broadway Bridge Noise Study Report 6



Chapter 3 Fundamentals of Traffic Noise

Table 3-1. Typical A-Weighted Noise Levels

hearing

Noise
Common Outdoor Activities Level Common Indoor Activities
(dBA)
—110— Rock band
Jet fly-over at 1000 feet
— 100 —
Gas lawn mower at 3 feet
—90 —
Diesel truck at 50 feet at 50 Food blender at 3 feet
mph
— 80— Garbage disposal at 3 feet
Noisy urban area, daytime
Gas lawn mower, 100 feet — 70— Vacuum cleaner at 10 feet
Commercial area Normal speech at 3 feet
Heavy traffic at 300 feet — 60 —
Large business office
Quiet urban daytime — 50— Dishwasher next room
Quiet urban nighttime — 40 — Theater, large conference room
(background)
Quiet suburban nighttime
— 30— Library
Quiet rural nighttime Bedroom at night, concert hall
(background)
— 20—
Broadcast/recording studio
— 10—
Lowest threshold of human —0— Lowest threshold of human hearing

Source: Caltrans 2013.

3.5. Human Response to Changes in Noise Levels

As discussed above, doubling sound energy results in a 3-dB increase in sound.
However, given a sound level change measured with precise instrumentation, the

subjective human perception of a doubling of loudness will usually be different than what

is measured.

Under controlled conditions in an acoustical laboratory, the trained, healthy human ear is
able to discern 1-dB changes in sound levels, when exposed to steady, single-frequency
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Chapter 3 Fundamentals of Traffic Noise

(“pure-tone”) signals in the midfrequency (1,000 Hz—8,000 Hz) range. In typical noisy
environments, changes in noise of 1 to 2 dB are generally not perceptible. However, it is
widely accepted that people are able to begin to detect sound level increases of 3 dB in
typical noisy environments. Further, a 5-dB increase is generally perceived as a
distinctly noticeable increase, and a 10-dB increase is generally perceived as a doubling
of loudness. Therefore, a doubling of sound energy (e.g., doubling the volume of traffic
on a highway) that would result in a 3-dB increase in sound, would generally be
perceived as barely detectable.

3.6. Noise Descriptors

Noise in our daily environment fluctuates over time. Some fluctuations are minor, but
some are substantial. Some noise levels occur in regular patterns, but others are random.
Some noise levels fluctuate rapidly, but others slowly. Some noise levels vary widely,
but others are relatively constant. Various noise descriptors have been developed to
describe time-varying noise levels. The following are the noise descriptors most
commonly used in traffic noise analysis.

e Equivalent Sound Level (Leq): Leq represents an average of the sound energy
occurring over a specified period. In effect, Leq is the steady-state sound level
containing the same acoustical energy as the time-varying sound that actually occurs
during the same period. The 1-hour A-weighted equivalent sound level (Leg[h]) is
the energy average of A-weighted sound levels occurring during a one-hour period,
and is the basis for noise abatement criteria (NAC) used by Caltrans and FHWA.

e Percentile-Exceeded Sound Level (Lxx): Lxx represents the sound level exceeded
for a given percentage of a specified period (e.g., Lio is the sound level exceeded
10% of the time, and Lgo is the sound level exceeded 90% of the time).

e Maximum Sound Level (Lmax): Lmax is the highest instantaneous sound level
measured during a specified period.

e Day-Night Level (Lan): Lan is the energy average of A-weighted sound levels
occurring over a 24-hour period, with a 10-dB penalty applied to A-weighted sound
levels occurring during nighttime hours between 10 p.m. and 7 a.m.

e  Community Noise Equivalent Level (CNEL): Similar to Lan, CNEL is the energy
average of the A-weighted sound levels occurring over a 24-hour period, with a 10-
dB penalty applied to A-weighted sound levels occurring during the nighttime hours
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between 10 p.m. and 7 a.m., and a 5-dB penalty applied to the A-weighted sound
levels occurring during evening hours between 7 p.m. and 10 p.m.

3.7. Sound Propagation

When sound propagates over a distance, it changes in level and frequency content. The
manner in which noise reduces with distance depends on the following factors.

Geometric Spreading

Sound from a localized source (i.e., a point source) propagates uniformly outward in a
spherical pattern. The sound level attenuates (or decreases) at a rate of 6 decibels for
each doubling of distance from a point source. Highways consist of several localized
noise sources on a defined path, and hence can be treated as a line source, which
approximates the effect of several point sources. Noise from a line source propagates
outward in a cylindrical pattern, often referred to as cylindrical spreading. Sound levels
attenuate at a rate of 3 decibels for each doubling of distance from a line source.

Ground Absorption

The propagation path of noise from a highway to a receptor is usually very close to the
ground. Noise attenuation from ground absorption and reflective-wave canceling adds to
the attenuation associated with geometric spreading. Traditionally, the excess attenuation
has also been expressed in terms of attenuation per doubling of distance. This
approximation is usually sufficiently accurate for distances of less than 200 feet. For
acoustically hard sites (i.e., sites with a reflective surface between the source and the
receptor, such as a parking lot or body of water,), no excess ground attenuation is
assumed. For acoustically absorptive or soft sites (i.e., those sites with an absorptive
ground surface between the source and the receptor, such as soft dirt, grass, or scattered
bushes and trees), an excess ground-attenuation value of 1.5 decibels per doubling of
distance is normally assumed. When added to the cylindrical spreading, the excess
ground attenuation results in an overall drop-off rate of 4.5 decibels per doubling of
distance.

Atmospheric Effects

Receptors located downwind from a source can be exposed to increased noise levels
relative to calm conditions, whereas locations upwind can have lowered noise levels.
Sound levels can be increased at large distances (e.g., more than 500 feet) from the
highway due to atmospheric temperature inversion (i.e., increasing temperature with
elevation). Other factors such as air temperature, humidity, and turbulence can also have
significant effects.
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Shielding by Natural or Human-Made Features

A large object or barrier in the path between a noise source and a receptor can
substantially attenuate noise levels at the receptor. The amount of attenuation provided
by shielding depends on the size of the object and the frequency content of the noise
source. Natural terrain features (e.g., hills and dense woods) and human-made features
(e.g., buildings and walls) can substantially reduce noise levels. Walls are often
constructed between a source and a receptor specifically to reduce noise. A barrier that
breaks the line of sight between a source and a receptor will typically result in at least 5
dB of noise reduction. Taller barriers provide increased noise reduction. Vegetation
between the highway and receptor is rarely effective in reducing noise because it does not
create a solid barrier.

Broadway Bridge Noise Study Report 10
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Chapter 4. Federal Regulations and State
Policies

This report focuses on the requirements of 23 CFR 772, as discussed below.

4.1. Federal Regulations

23CFR 772

23 CFR 772 provides procedures for preparing operational and construction noise studies
and evaluating noise abatement considered for federal and Federal-aid highway projects.
Under 23 CFR 772.7, projects are categorized as Type I, Type Il, or Type Il projects.

e FHWA defines a Type | project as a proposed federal or federal-aid highway
project for the construction of a highway on a new location or the physical
alteration of an existing highway which significantly changes either the horizontal
or vertical alignment of the highway. The following projects are also considered
to be Type | projects:

e The addition of a through-traffic lane(s). This includes the addition of a through-
traffic lane that functions as a high-occupancy vehicle (HOV) lane, high-
occupancy toll (HOT) lane, bus lane, or truck climbing lane,

e The addition of an auxiliary lane, except for when the auxiliary lane is a turn lane,

e The addition or relocation of interchange lanes or ramps added to a quadrant to
complete an existing partial interchange,

e Restriping existing pavement for the purpose of adding a through traffic lane or
an auxiliary lane,

e The addition of a new or substantial alteration of a weigh station, rest stop, ride-
share lot, or toll plaza.

If a project is determined to be a Type | project under this definition, the entire project
area as defined in the environmental document is a Type | project. This project is a Type
| project because it would construct roadway on a new location.

A Type Il project is a noise barrier retrofit project that involves no changes to highway
capacity or alignment. A Type Il project is a project that does not meet the
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classifications of a Type | or Type Il project. Type Il projects do not require a noise
analysis.

Under 23 CFR 772.11, noise abatement must be considered for Type | projects if the
project is predicted to result in a traffic noise impact. In such cases, 23 CFR 772 requires
that the project sponsor “consider” noise abatement before adoption of the final NEPA
document. This process involves identification of noise abatement measures that are
reasonable, feasible, and likely to be incorporated into the project, and of noise impacts
for which no apparent solution is available.

Traffic noise impacts, as defined in 23 CFR 772.5, occur when the predicted noise level
in the design-year approaches or exceeds the NAC specified in 23 CFR 772, or a
predicted noise level substantially exceeds the existing noise level (a “substantial” noise
increase). 23 CFR 772 does not specifically define the terms “substantial increase” or
“approach”; these criteria are defined in the Protocol, as described below.

Table 4-1 summarizes NAC corresponding to various land use activity categories.
Activity categories and related traffic noise impacts are determined based on the actual or
permitted land use in a given area.

Traffic Noise Analysis Protocol for New Highway Construction and
Reconstruction Projects
The Protocol specifies the policies, procedures, and practices to be used by agencies that
sponsor new construction or reconstruction of federal or Federal-aid highway projects.
The Protocol defines a noise increase as substantial when the predicted noise levels with
project implementation exceed existing noise levels by 12 dBA or more. The Protocol
also states that a sound level is considered to approach an NAC level when the sound
level is within 1 dB of the NAC identified in 23 CFR 772 (e.g., 66 dBA is considered to
approach the NAC of 67 dBA, but 65 dBA is not).

The Technical Noise Supplement to the Protocol provides detailed technical guidance for
the evaluation of highway traffic noise. This includes field measurement methods, noise
modeling methods, and report preparation guidance.

Broadway Bridge Noise Study Report 12



Chapter 4 Federal Regulations and State Policies

Table 4-1. Activity Categories and Noise Abatement Criteria (23 CFR 772)

Activity  Activity
Category  Leg[h]? Evaluation Location Description of Activities

A 57 Exterior Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and where the
preservation of those qualities is essential if the area is to
continue to serve its intended purpose.

B? 67 Exterior Residential.

c? 67 Exterior Active sport areas, amphitheaters, auditoriums, campgrounds,
cemeteries, day care centers, hospitals, libraries, medical
facilities, parks, picnic areas, places of worship, playgrounds,
public meeting rooms, public or nonprofit institutional
structures, radio studios, recording studios, recreation areas,
Section 4(f) sites, schools, television studios, trails, and trail
€rossings.

D 52 Interior Auditoriums, day care centers, hospitals, libraries, medical
facilities, places of worship, public meeting rooms, public or
nonprofit institutional structures, radio studios, recording
studios, schools, and television studios.

E 72 Exterior Hotels, motels, offices, restaurants/bars, and other developed
lands, properties, or activities not included in A-D or F.
F Agriculture, airports, bus yards, emergency services,

industrial, logging, maintenance facilities, manufacturing,
mining, rail yards, retail facilities, shipyards, utilities (water
resources, water treatment, electrical), and warehousing.

G Undeveloped lands that are not permitted.

1 The Leg(h) activity criteria values are for impact determination only and are not design standards for noise
abatement measures. All values are A-weighted decibels (dBA).

2 Includes undeveloped lands permitted for this activity category.

4.2. State Regulations and Policies

California Environmental Quality Act (CEQA)

Noise analysis under the California Environmental Quality Act (CEQA) may be required
regardless of whether or not the project is a Type | project. The CEQA noise analysis is
completely independent of the 23 CFR 772 analysis done for NEPA. Under CEQA, the
baseline noise level is compared to the build noise level. The assessment entails looking
at the setting of the noise impact and then how large or perceptible any noise increase
would be in the given area. Key considerations include: the uniqueness of the setting, the
sensitive nature of the noise receptors, the magnitude of the noise increase, the number of
residences affected, and the absolute noise level

The significance of noise impacts under CEQA are addressed in the environmental
document rather than the NSR. Even though the NSR (or noise technical memorandum)
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does not specifically evaluate the significance of noise impacts under CEQA, it must
contain the technical information that is needed to make that determination in the
environmental document.

Section 216 of the California Streets and Highways Code

Section 216 of the California Streets and Highways Code relates to the noise effects of a
proposed freeway project on public and private elementary and secondary schools.
Under this code, a noise impact occurs if, as a result of a proposed freeway project, noise
levels exceed 52 dBA-Leg(h) in the interior of public or private elementary or secondary
classrooms, libraries, multipurpose rooms, or spaces. This requirement does not replace
the “approach or exceed” NAC criterion for FHWA Activity Category E for classroom
interiors, but it is a requirement that must be addressed in addition to the requirements of
23 CFR 772.

If a project results in a noise impact under this code, noise abatement must be provided to
reduce classroom noise to a level that is at or below 52 dBA-Leg(h). If the noise levels
generated from freeway and roadway sources exceed 52 dBA-Leq(h) prior to the
construction of the proposed freeway project, then noise abatement must be provided to
reduce the noise to the level that existed prior to construction of the project.
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Chapter 5. Study Methods and Procedures

5.1. Methods for Identifying Land Uses and Selecting Noise
Measurement and Modeling Receiver Locations

A field investigation was conducted to identify land uses that could be subject to traffic
and construction noise impacts from the proposed project. Existing land uses in the
project area were categorized by land use type and Activity Category as defined in Table
4-1, and the extent of frequent human use. Noise abatement is only considered where
frequent human use occurs and where a lowered noise level would be of benefit.
Although all land uses are evaluated in this analysis, the focus is on locations of frequent
human use that would benefit from a lowered noise level. Accordingly, this impact
analysis focuses on locations with defined outdoor activity areas, such as residential
backyards and parks.

The geometry of the project relative to nearby existing and planned land uses was also
identified.

Short-term measurement locations were selected to represent each major developed area
within the project area. Short-term measurement locations were selected to serve as
representative modeling locations. Several other non-measurement locations were
selected as modeling locations.

5.2. Field Measurement Procedures

A field noise study was conducted in accordance with recommended Caltrans and FHWA
procedures. The following is a summary of the procedures used to collect short-term
sound level data.

Short-term monitoring was conducted at three locations on Monday, November 18, 2019,
using a Larson Davis Model 824 Precision Type 1 sound level. The calibration of the
meter was checked before and after the measurement using a Larson Davis CA250
calibrator. Measurements were taken for 15-minutes or more at each site. Short-term
monitoring was conducted at Activity Category B and Activity Category C land uses.
The short-term measurement locations are identified in Figure 5-1.

During the short-term measurements, field staff attended each meter. Minute-to-minute
Leq values collected during the measurement period were logged, and dominant noise
sources observed during each individual 1-minute period were also identified and logged.
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Using this approach, those minutes when traffic noise was observed to be a dominant
contributor to noise levels at a given measurement location could be distinguished from
one-minute noise levels where other non-traffic noise sources (such as aircraft and lawn
equipment) contributed significantly to existing noise levels; however, all of the
measurement periods were dominated by traffic noise.

Temperature, wind speed, and humidity were recorded manually during the short-term
monitoring session using a handheld Kestrel 3000 portable weather meter. During the
short-term measurements, wind speeds typically ranged from 1 to 5 miles per hour (mph).
Temperatures ranged from 17-23°C (63-74°F), with relative humidity typically 35-55%.

Traffic on observed roadways was classified and counted during short-term noise
measurements. Vehicles were classified as automobiles, medium-duty trucks, or heavy-
duty trucks. An automobile was defined as a vehicle with two axles and four tires that
are designed primarily to carry passengers. Small vans and light trucks were included in
this category. Medium-duty trucks included all cargo vehicles with two axles and six
tires. Heavy-duty trucks included all vehicles with three or more axles. The posted
speeds were 65 mph on Interstate-80 (1-80), 35 mph on Broadway and Jefferson
Boulevard, and 25 mph on local roads such as 15th Street.

5.3. Traffic Noise Levels Prediction Methods

Traffic noise levels were predicted using the FHWA Traffic Noise Model Version 2.5
(TNM 2.5). TNM 2.5 is a computer model based on two FHWA reports: FHWA-PD-96-
009 and FHWA-PD-96-010 (FHWA 19984, 1998b). Key inputs to the traffic noise
model were the locations of roadways, traffic mix and speed, shielding features (e.g.,
topography and buildings), noise barriers, ground type, and receptors. Three-dimensional
representations of these inputs were developed using CAD drawings, Geographic
Information Systems (GIS) data, aerials, and topographic contours provided by the
County Transportation Authority.

Traffic noise was evaluated under existing conditions, design-year no-project conditions,
and design-year conditions with the project alternatives. Loudest-hour traffic volumes,
vehicle classification percentages, and traffic speeds under existing and design-year
(2040) conditions were provided by ICF International for input into the traffic noise
model. The traffic projections for 1-80 were not included in these projections; however,
I-80 existing and design-year volumes were estimated based on traffic counts obtained
from Caltrans publication 2016 Traffic Volumes on California State Highways and an
annual growth factor of 2.2% was applied to these volumes. The highest average traffic
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volumes on area roadways are predicted to occur during the PM peak hour; therefore, PM
peak hour traffic volumes were used in the model. Appendix A provides the traffic data
used for modeling existing and design-year conditions with and without the project
alternative.

To validate the accuracy of the model calculations, TNM 2.5 was used to compare
measured traffic noise levels to modeled noise levels at field measurement locations. For
each receptor, traffic volumes counted during the short-term measurement periods were
normalized to 1-hour volumes. These normalized volumes were assigned to the
corresponding project area roadways to simulate the noise source strength at the
roadways during the actual measurement period. Modeled and measured sound levels
were then compared to determine the accuracy of the model and if additional adjustment
of the model was necessary. Observed traffic volumes are provided in Appendix A.

Figure 5-1. Noise Sensitive Areas, Noise Monitoring Positions, and Noise
Analysis Locations

5.4. Methods for Identifying Traffic Noise Impacts and
Consideration of Abatement

Traffic noise impacts are considered to occur at receptor locations where predicted
design-year noise levels are 12 dB or more greater than existing noise levels, or where
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predicted design-year noise levels approach or exceed the NAC for the applicable activity
category. Where traffic noise impacts are identified, noise abatement must be considered
for reasonableness and feasibility as required by 23 CFR 772 and the Protocol.

Abatement measures are considered acoustically feasible if a minimum noise reduction of
5 dB at impacted receptor locations is predicted with implementation of the abatement
measures. In addition, barriers should be designed to intercept the line-of-sight from the
exhaust stack of a truck to the first tier of receptors, as required by the Highway Design
Manual, Chapter 1100. Other factors that affect feasibility include topography, access
requirements for driveways and ramps, presence of local cross streets, utility conflicts,
other noise sources in the area, and safety considerations.

The overall reasonableness of noise abatement is determined by the following three
factors:

e The noise reduction design goal.
e The cost of noise abatement.

e The viewpoints of benefited receptors (including property owners and residents
of the benefited receptors).

The Caltrans’ acoustical design goal is that a barrier must be predicted to provide at least
7 dB of noise reduction at one benefited receptor. This design goal applies to any receptor
and is not limited to impacted receptors.

Caltrans defines the process for assessing reasonableness of noise barriers from a cost
perspective. Based on 2019 Caltrans noise barrier estimated construction costs, an
allowance of $107,000 is provided for each benefited receptor (i.e., receptors that receive
at least 5 dB of noise reduction from a noise barrier) (Caltrans, 2019). The total
allowance for each barrier is calculated by multiplying the number of benefited receptors
by $107,000. The construction cost of noise abatement is evaluated in the NADR if
abatement is found to be feasible at reducing noise levels. The viewpoints of benefits
receptors are determined by a survey that is typically conducted after completion of the
noise study report. The process for conducting the survey is described in detail in the
Protocol.

The noise study report identifies traffic noise impacts and evaluates noise abatement for
acoustical feasibility. It also reports information that will be used in the reasonableness
analysis including if the 7 dB design goal reduction in noise can be achieved and the
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abatement allowances. The noise study report does not make any conclusions regarding
reasonableness. The feasibility and reasonableness of noise abatement is reported in the
Noise Abatement Decision Report.
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Chapter 6. Existing Noise Environment

6.1. Existing Land Uses

A field investigation was conducted to identify land uses that could be subject to traffic
and construction noise impacts from the proposed project. The following land uses were
identified in the project area:

e Single-family residences: Activity Category B
e Parks: Activity Category C
e Commercial: Activity Category F

Although all developed land uses are evaluated in this analysis, noise abatement is only
considered for areas of frequent human use that would benefit from a lowered noise level.
Accordingly, this impact analysis focuses on locations with defined outdoor activity
areas, such as residential backyards, liveaboards and parks.

Land uses in the project area have been grouped into a series of noise sensitive areas
(NSAs) that are identified in Figure 5-1. Regarding Activity Category F uses, a
representative location 100 feet from edge of pavement on the new bridge was evaluated,
but not included in the noise sensitive areas since it is not noise sensitive.

e NSA A: NSA Ais located on the south side of Broadway east of the Sacramento
River. A park (Activity Category C) is located in this NSA and a marina where it
was assumed that the vessels are liveaboards which have been considered single-
family residential uses for the purposes of this analysis (Activity Category B). This
NSA is generally flat. (Refer to Figure 5-1.) North of NSA A are Activity Category F
uses that have no outdoor use and are not noise sensitive.

e NSAB: NSA B is located on the west side of Jefferson Boulevard north of 13™
Street. A residential subdivision (Activity Category B) is located in this NSA. This
NSA is generally flat. Rows of non-noise sensitive buildings provide some shielding
from Jefferson Boulevard, the dominant noise source in this NSA. (Refer to Figure
5-1.) Within NSA B are Activity Category F uses that have no outdoor use and are
not noise sensitive.
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e NSA C: NSA C is located on the west side of Jefferson Boulevard) north of 15%
Street. A residential subdivision (Activity Category B) is located in this NSA. This
NSA is generally flat. Rows of non-noise sensitive buildings provide some shielding
from Jefferson Boulevard, the dominant noise source in this NSA. (Refer to Figure
5-1.) Within NSA C are Activity Category F uses that have no outdoor use and are
not noise sensitive.

e NSA D: NSA D is located on the west side of Jefferson Boulevard north of Circle
Street. A residential subdivision (Activity Category B) is located in this NSA. This
NSA is generally flat. Back yards of the first row of receptors face Jefferson
Boulevard and there is a concrete privacy wall located along some of the home’s
property lines. Rows of building also provide some shielding from Jefferson
Boulevard, the dominant noise source in this NSA. (Refer to Figure 5-1.)

e NSA E: NSAE is located on the west side of Jefferson Boulevard north of Alameda
Boulevard. A residential subdivision (Activity Category B) is located in this NSA.
This NSA is generally flat. Rows of building provide some shielding from Jefferson
Boulevard, the dominant noise source in this NSA. (Refer to Figure 5-1.) Within
NSA C are Activity Category F uses that have no outdoor use and are not noise
sensitive.

6.2. Noise Measurement Results

The existing noise environment in the project area is characterized below based on short-
term noise monitoring that was conducted.

Short-Term Monitoring
Table 6-1 summarizes the results of the short-term noise monitoring conducted in the
project area.
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Table 6-1. Summary of Short-Term Measurements

Duratio
Positio Start n Measured Sound
n NSA | Land Uses Time (minutes | Level Leq (dBA)
)
M1 A Park 10:52 23 56.3
a.m.
M2 B Residentia | 11:43 o5 64.4
I a.m.
M3 D IRe3|dent|a 12:29p.m 16 614

TNM 2.5 was used to compare measured traffic noise levels to modeled noise levels at

Note: Refer to Figure 5-1 for measurement
locations and boundaries of each area.

field measurement locations. Table 6-2 compares measured and modeled noise levels at
each measurement location (see Figure 5-1). The predicted sound levels are within 2 dB
of the measured sound levels and are, therefore, considered to be in reasonable agreement

with the measured sound levels. Therefore, no further adjustment of the model was

necessary.
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Table 6-3. Comparison of Measured to Predicted

Sound Levels in the TNM Model

Measurement Measured Sound Predicted Sound Measured minus
Position Level Leq (dBA) Level Leq (dBA) Predicted (dB)
M1 56.3 57.3 1
M2 64.4 63.5 -0.9
M3 61.4 62.7 1.3

Table B-1 in Appendix B presents existing noise levels at each receptor.

Broadway Bridge Noise Study Report

24



Chapter 7 Future Noise Environment, Impacts, and Considered Abatement

Chapter 7. Future Noise Environment,
Impacts, and Considered
Abatement

7.1. Future Noise Environment and Impacts

Table B-1 in Appendix B summarizes the traffic noise modeling results for existing
conditions and design-year conditions with and without the project. The predictions are
provided for the design-year conditions with Alternative B or Alternative C implemented.
The Alternative B project alignment is shown in Figure 7-1 and the Alternative C
alignment is shown in Figure 7-2. The following subsections provide narrative
discussions of sound levels under these alternatives for each of the areas analyzed.

Alternative B

Predicted design-year traffic noise levels with Alternative B are compared to existing
conditions and to design-year no-project conditions. The comparison to existing
conditions is included in the analysis to identify traffic noise impacts as defined under 23
CFR 772. The comparison to no-project conditions indicates the direct effect of the
project.

Modeling results in Table B-1 indicate the following:

NSA A
The traffic noise modeling results in Table B-1 indicate that traffic noise levels at
residences in NSA A are predicted to be in the range of 59 to 64 dBA Leq(h) in the
design-year under Alternative B. The results also indicate that the increase in noise
between existing conditions and the design-year is predicted to be up to 3 dB. Because
the predicted noise levels in the design-year are not predicted to approach or exceed the
noise abatement criterion (67 dBA Leg[h]) or result in a substantial increase in noise, no
traffic noise impacts are predicted in NSA A, therefore, noise abatement is not
considered.

NSA B
The traffic noise modeling results in Table B-1 indicate traffic noise levels at residences
in NSA B are predicted to be in the range of 64 to 67 dBA Leg(h) in the design-year under
Alternative B, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leg(h), traffic noise
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impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

NSA C
The traffic noise modeling results in Table B-1 indicate traffic noise levels at residences
in NSA C are predicted to be in the range of 65 to 69 dBA Leq(h) in the design-year under
Alternative B, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq(h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

NSA D
The traffic noise modeling results in Table B-1 indicate traffic noise levels at residences
in NSA D are predicted to be in the range of 64 to 71 dBA Leqg(h) in the design-year under
Alternative B, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq (h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

NSA E
The traffic noise modeling results in Table B-1 indicate traffic noise levels at residences
in NSA E are predicted to be in the range of 63 to 69 dBA Leqg(h) in the design-year under
Alternative B, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq (h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

Alternative C
Predicted design-year traffic noise levels with Alternative C are compared to existing
conditions and to design-year no-project conditions. The comparison to existing
conditions is included in the analysis to identify traffic noise impacts as defined under 23
CFR 772. The comparison to no-project conditions indicates the direct effect of the
project.

Modeling results in Table B-2 indicate the following:

NSA A
The traffic noise modeling results in Table B-2 indicate that traffic noise levels at
residences in NSA A are predicted to be in the range of 62 to 65 dBA Leq(h) in the
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design-year under Alternative C. The results also indicate that the increase in noise
between existing conditions and the design-year is predicted to be up to 3 dB. Because
the predicted noise levels in the design-year are not predicted to approach or exceed the
noise abatement criterion (67 dBA Leg[h]) or result in a substantial increase in noise, no
traffic noise impacts are predicted in NSA A.

NSA B
The traffic noise modeling results in Table B-2 indicate traffic noise levels at residences
in NSA B are predicted to be in the range of 64 to 67 dBA Leq(h) in the design-year under
Alternative C, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq(h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

NSA C
The traffic noise modeling results in Table B-2 indicate traffic noise levels at residences
in NSA C are predicted to be in the range of 65 to 69 dBA Leq(h) in the design-year under
Alternative C, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq(h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

NSA D
The traffic noise modeling results in Table B-2 indicate traffic noise levels at residences
in NSA D are predicted to be in the range of 64 to 71 dBA Leqg(h) in the design-year under
Alternative C, and that the increase in noise will be up to 2 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq (h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.

NSA E
The traffic noise modeling results in Table B-2 indicate traffic noise levels at residences
in NSA E are predicted to be in the range of 62 to 69 dBA Leqg(h) in the design-year under
Alternative C, and that the increase in noise will be up to 3 dB in the design-year.
Because the predicted noise level in the design-year exceeds 67 dBA Leq (h), traffic noise
impacts are predicted at residences in this NSA, and noise abatement must be considered
in this NSA.
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Figure 7-1. NSA'’s, Noise Monitoring Positions and Alternative B Alignment

Broadway Bridge Noise Study Report 28



Chapter 7 Future Noise Environment, Impacts, and Considered Abatement

Figure 7-2. NSA'’s, Noise Monitoring Positions, and Alternative C
Alignment

7.2. Preliminary Noise Abatement Analysis

Noise abatement is considered where noise impacts are predicted in areas of frequent
human use that would benefit from a lowered noise level. According to 23 CFR
772(13)(c) and 772(15)(c), federal funding may be used for the following abatement
measures:

e Construction of noise barriers, including acquisition of property rights, either
within or outside the highway right-of-way.

e Traffic management measures including, but not limited to, traffic control
devices and signing for prohibition of certain vehicle types, time-use restrictions
for certain vehicle types, modified speed limits, and exclusive lane designations.

e Alteration of horizontal and vertical alignments.
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e Acquisition of real property or interests therein (predominantly unimproved
property) to serve as a buffer zone to preempt development which would be
adversely impacted by traffic noise.

e Noise insulation of Activity Category D land use facilities listed in Table 4-1.
Post-installation maintenance and operational costs for noise insulation are not
eligible for Federal-aid funding.

Noise barriers are the only form of noise abatement considered for this project. Each
noise barrier evaluated has been evaluated for feasibility based on achievable noise
reduction. For each noise barrier found to be acoustically feasible, reasonable cost
allowances were calculated by multiplying the number of benefited receptors by
$107,000. Tables B-1 and B-2 in Appendix B summarize results at receptor locations for
the single noise barrier (Barrier NB-1) that has been evaluated for each alternative in
detail for this project.

For any noise barrier to be considered reasonable from a cost perspective the estimated
cost of the noise barrier should be equal to or less than the total cost allowance calculated
for the barrier. The cost calculations of the noise barrier must include all items
appropriate and necessary for construction of the barrier, such as traffic control, drainage
modification, retaining walls, landscaping for graffiti abatement, and right-of-way costs.
Construction cost estimates are not provided in this NSR, but are presented in the NADR.
The NADR is a design responsibility and is prepared to compile information from the
NSR, other relevant environmental studies, and design considerations into a single,
comprehensive document before public review of the project. The NADR is prepared by
the project engineer after completion of the NSR and prior to publication of the draft
environmental document. The NADR includes noise abatement construction cost
estimates that have been prepared and signed by the project engineer based on site-
specific conditions. Construction cost estimates are compared to reasonableness
allowances in the NADR to identify which wall configurations are reasonable from a cost
perspective.

The design of noise barriers presented in this report is preliminary and has been
conducted at a level appropriate for environmental review and not for final design of the
project. Preliminary information on the physical location, length, and height of noise
barriers is provided in this report. If pertinent parameters change substantially during the
final project design, preliminary noise barrier designs may be modified or eliminated
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from the final project. A final decision on the construction of the noise abatement will be
made upon completion of the project design.

Alternative B
The following is a discussion of noise abatement considered for each evaluation NSA for
Alternative B where traffic noise impacts are predicted.

NSA A
No traffic noise impacts are predicted for NSA A. Accordingly, noise abatement does not
need to be considered in this NSA.

NSA B

Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors M2, 39, 40, and 41 represent a total of four residences in NSA
B. There are a number of access points between the dominant noise source (Jefferson
Boulevard) and the receptors that provide for driveway access points and an alley. These
access points would require gaps in any noise wall in this NSA, which means that noise
cannot be feasibly abated with a noise wall because noise would pass through the gaps
unabated. Because of driveway and alley access requirements, a barrier is not feasible.

NSA C
Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors 31, 32, 33, 35, and 36 represent a total of five residences in
NSA C. There are a number of access points between the dominant noise source
(Jefferson Boulevard) and the receptors that provide for driveway access points and an
alley. These access points would require gaps in any noise wall in this NSA, which
means that noise cannot be feasibly abated with a noise wall because noise would pass
through the gaps unabated. Because of driveway and alley access requirements, a barrier
is not feasible.

NSA D
Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors 24, 26, 27, 28, and 30 represent a total of five residences in
NSA D. There is a vacant parcel that is zoned for commercial use, that could be
redeveloped, and is located between Jefferson Boulevard and the impacted residences.
An access point would need to be maintained to the undeveloped parcel, which means
that noise cannot be feasibly abated with a noise wall because noise would pass through
the gap unabated. Because of driveway access requirements, a barrier is not feasible.
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NSA E
Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors 1, 3to 8, 10, and 11 represent a total of 10 residences in NSA
E. There are a number of access points between the dominant noise source (Jefferson
Boulevard) and the receptors that provide for driveway access points and an alley. These
access points would require gaps in any noise wall in this NSA, which means that noise
cannot be feasibly abated with a noise wall because noise would pass through the gaps
unabated. For this reason, detailed modeling analysis was not conducted for a barrier.

Alternative C
The following is a discussion of noise abatement considered for each evaluation NSA for
Alternative C where traffic noise impacts are predicted.

NSA A
No traffic noise impacts are predicted for NSA A. Accordingly, noise abatement does not
need to be considered in this NSA.

NSA B
Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors M2 and 39 to 41 represent a total of four residences in NSA B.
There are a number of access points between the dominant noise source (Jefferson
Boulevard) and the receptors that provide for driveway access points and an alley. These
access points would require gaps in any noise wall in this NSA, which means that noise
cannot be feasibly abated with a noise wall because noise would pass through the gaps
unabated. Because of driveway and alley access requirements, a barrier is not feasible.

NSAC

Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors 31 to 33, 35 and 36 represent a total of five residences in NSA
C. There are a number of access points between the dominant noise source (Jefferson
Boulevard) and the receptors that provide for driveway access points and an alley. These
access points would require gaps in any noise wall in this NSA, which means that noise
cannot be feasibly abated with a noise wall because noise would pass through the gaps
unabated. Because of driveway and alley access requirements, a barrier is not feasible.

NSA D
Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors M3, 24, and 26 to 28 represent a total of six residences in NSA
D. There is a vacant parcel that is zoned for commercial use, that could be redeveloped,
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and is located between Jefferson Boulevard and the impacted residences. An access point
would need to be maintained to the undeveloped parcel, which means that noise cannot
be feasibly abated with a noise wall because noise would pass through the gap unabated.
Because of driveway access requirements, a barrier is not feasible.

NSA E
Traffic noise impacts are predicted at residences in this NSA, and noise abatement must
be considered. Receptors 1to 8, 10, and 11 represent a total of 10 residences in NSA E.
There are a number of access points between the dominant noise source (Jefferson
Boulevard) and the receptors that provide for driveway access points and an alley. These
access points would require gaps in any noise wall in this NSA, which means that noise
cannot be feasibly abated with a noise wall because noise would pass through the gaps
unabated. Because of driveway and alley access requirements, a barrier is not feasible.
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Chapter 8. Construction Noise

During construction of the project, noise from construction activities may intermittently
dominate the noise environment in the immediate area of construction. Noise associated
with construction is controlled by Caltrans Standard Specification Section 14-8.02,
“Noise Control,” which states the following:

Do not exceed 86 dBA Lmax at 50 feet from the job site activities from 9 p.m. to 6
a.m.

Equip an internal combustion engine with the manufacturer-recommended
muffler. Do not operate an internal combustion engine on the job site without the
appropriate muffler.

Table 8-1 summarizes noise levels produced by construction equipment that is commonly
used on roadway construction projects. Construction equipment is expected to generate
noise levels ranging from 70 to 90 dB at a distance of 50 feet, and noise produced by
construction equipment would be reduced over distance at a rate of about 6 dB per
doubling of distance.

Table 8-1. Construction Equipment Noise

. Maximum Noise Level (dBA at 50
Equipment feet)
Scrapers 89
Bulldozers 85
Heavy Trucks 88
Backhoe 80
Pneumatic Tools 85
Concrete Pump 82

Source: Federal Transit Administration, 2018. See also:
http://www.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm

No adverse noise impacts from construction are anticipated because construction would
be conducted in accordance with Caltrans Standard Specifications Section 14.8-02.
Construction noise would be short-term, intermittent, and overshadowed by local traffic
noise.
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Table A-1. Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]

palla 241 1ET Bl 100 &l 155 55 ] [x 1] H
Feairl 240 340 10RT El 1N &1 160 £5 ] [E n H
piild38 a8 1067 ac g0 =] 155 E5 a [ 0 C
painldiE RIS [ 100 &l 158 £5 2 C o H
Pl KERTT EL 100 [ [T [ a L 1] H
[l HHF\.E 1067 En 1o &l 166 L ] B 1] H
pail23s 35 1067 BG 100 &1 155 £5 a & 0 H
praiil3 IM| 1067 [ 100 & 155 £5 a [ o C
pariEl 13 1067 Bl 100 G 154 £ a L 0 H
(=l K 'J?IZ; 1067 El ] &l 168 ] ) L ] H
il I 1IET Bl 10 Al 155 £5 a [ o H
pail 230 30 1067 ac 100 &l 1565 £5 a o 0 o
painl2g aza| 1067 B 100 =] 155 £5 ] o 0 c
parldzd 138 1067 Bl 100 (3] 158 ES a o 0 H
[paln ey | 16T En RN &l 168 £h ] I 1] H
painl2Ea 3265 1067 ] 100 8] 1565 54 a o 0 G
painld2s Axa 1067 an g0 4] 155 £5 a o 0 i
painldad 124, 1067 ED 100 &l 158 ES 2 £ 0 H
[l k] klxdl 167 El 1103 &l 16k 5 il I ] I
painl2z2 aze| 1067 an = &l 1565 &4 a [ Q i
k22 I 10ET e 100 Al 155 £5 a r 0 H
il a0 1067 ar 100 L=3] 155 55 a ¢ o H
painld 1y KL T BT Bl 100 &l 1ht B4 a & 1} H
pakil21a 98 1067 BD 100 i) 165 55 a r 0 o
a7 3T A0ET Bl 100 &l 1565 55 a [+] o H
el 16 96 1067 an 100 3] 155 g5 i} & 0 c
painl s KII P El 100 &l 14k i a L £} i
(=5l RS R %4 1iGET EDl 100 &l 158 2] o & [} I
ekl 393,

Hay 50°0WE 4 piild 3R <39 1067 an 100 & 155 55 a o o E
painld3E a 1067 ar 120 &1 158 E5 a [ 0 H
paldzT 47 1IGT El 100 Eil 158 o] ) & 0 H
[l E k] L3R 1RT El 10N & 1hk E5 @ [E n H
paklds £33 1067 Bl 100 &1 155 £5 a C Q 1
paild 3L ok R A B 100 &l 158 &5 i} [ 0 c
pﬂl‘ll.d'.ﬁ.l i:li!-: 1067 K 100 L] 1ab el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
=l D a4uE 1ET Bl 100 &l 155 55 ] [x 1] H
reairldi 4311 10RT El 1N &1 160 £5 ] [E n H
paiild 30 <300 1087 ac g0 =] 155 E5 a [ 0 C
painldz2 Sl [ 100 &l 158 £5 2 C o H
Pl 200 106 EL 100 [ [T [ a L 1] H
el ET L77| 1067 En 1o &l 166 L ] B 1] H
il e 436 1067 BG 100 &1 155 £5 a & 0 H
paiil2s 123 1067 [ 100 & 155 £5 a [ o C
parildas a3d G Bl 100 G 154 £ a L 0 H
==l L] 2| 1067 El ] &l 168 ] ) L ] H
iR “2E 10ET Bl 10 Al 155 £5 a [ o H
el A 1067 ac 100 &l 1565 £5 a o 0 o
paiild 20 430| 1067 B 100 =] 155 £5 ] o 0 c
parild 19 aig| 1067 Bl 100 (3] 158 ES a o 0 H
ramldia L7R 16T En RN &l 168 £h ] I 1] H
a7 49 '-": 1067 ] 100 8] 1565 54 a o 0 G
paiild 16 296 1067 an g0 4] 155 £5 a o 0 i
painld 13 218 1067 ED 100 &l 158 ES 2 £ 0 H
peardd 4 494 167 El 1103 &l 16k 5 il I ] I
painldis &3 1oe7 an = &l 1565 &4 a [ Q i
kil 12 442 1DET e 100 Al 155 £5 a r 0 H
paiild 11 451 1067 ar 100 L=3] 155 55 a ¢ o H
painld 10 4490 A0G¢ Bl 100 &l 1ht B4 a & 1} H
Pkl 209 1067 BD 100 i) 165 55 a r 0 o
prakldng A% 106ET Bl 100 &l 1565 55 a [+] o H
paiildlT 407 1067 an 100 3] 155 g5 i} & 0 c
pairdiG LS T El 100 &l 14k i a L £} i
(=5l ElE] LI 1iGET EDl 100 &l 158 2] o & [} I
el EHE] 1067 ED oo &al 165 na i [k 0 1
paiilAes 403 1067 an 100 & 155 55 a o o E
paiidiz akel 1067 ar 120 &1 158 E5 a [ 0 H
pallan EH 1IGT El 100 Eil 158 o] ) & 0 H
el Ehin] 1RT El 10N & 1hk E5 @ [E n H
aklee |y 1IET Bl 100 &1 155 £5 a C Q 1
paileE agE 1067 B 100 &l 158 &5 i} [ 0 c
pariles :Igf. 1067 K 100 L] 1ab el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
=l E] G| 1ET Bl 100 &l 155 [ ] [x 1] H
el 2 335 10RT El 1N &1 160 £5 ] [E n H
paiild g 10T ac g0 =] 155 E5 a [ 0 C
a2 LR b [ 100 &l 158 £5 2 C o H
Pl REVIRN T EL 100 [ [T [ a L 1] H
reabl2ad am 1067 En 1o &l 166 L ] B 1] H
il 200 w0 06T BG 100 &1 155 £5 a & 0 H
praiilEn e 10E7 [ 100 & 155 £5 a [ o C
pariles e 10e Bl 100 G 154 £ a L 0 H
=l K ETH 1067 El ] &l 168 ] ) L ] H
s 86 1067 Bl 10 Al 155 £5 a [ o H
pail 285 3\s 1067 ac 100 &l 1565 £5 a o 0 o
paiildEd 4| 1067 B 100 =] 155 £5 ] o 0 c
parldEcs 03 1067 Bl 100 (3] 158 ES a o 0 H
[palu iy k| bl 16T En RN &l 168 £h ] I 1] H
painlE 331: 1067 ] 100 8] 1565 54 a o 0 G
il 3|0 1067 an g0 4] 155 £5 a o 0 i
painl e 7e 06T ED 100 &l 158 ES 2 £ 0 H
Pl TE A7R| 167 El 11 &l 165 5 il I ] I
painl2TT T

Jeffancn Bled ME F M of 1805 51 [ablaES ARE| kL a5 AL 36 12 25 a r 0 H
paiildET 487| a2 a5 | 35 12 B a ¢ o H
PG Ll 2 a 14 an 12 kL] a & 1} H
pakilas “R8| 52 a5 14 35 17 a5 a r 0 o
prakl4E4 484 kL 5 14 38 12 25 a [+] o H
paiil 63 283 352 & | 35 12 a5 i} & 0 c
pairide i) e i 14 Ay 12 B a L £} i
oG] Lii1 a2 B 14 L] 12 ] o & [} I
[t ] ARM] aRr s 14 anh 12 a6 i [k 0 1
paiild38 4159 52 3= it 35 12 35 a o o E
painldss 456| k! 3k 4 35 12 a5 a [ 0 H
palasT LhT) d82 2 14 a5 LF] 25 ) & 0 H
reairld5E LhE A7 e i4 el 12 a5 @ [E n H
pakldEs 53

Jefarenq Bled 22 2 W of 15th 34 gl 283 B aE 25 35 21 a5 i} & 0 c
parilde cay| B am m A FIR a ¥ i
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAssTh Maliiiman A0S0
palnlan 21 [T EED a1 28 i [8 o 1
el 230 [ 14 & an M35 a n n r
prinildER il 835 a5 25 35 2 a5 a 8 a c
painldEd 286 it a8 5 35 21 25 a C o H
Pl 0y [T [T I ] [§ i [
ekl FE sgR| Res A bR M 35 1 [ ] n
pinldEs L85 ] s 25 35 2 35 i o o H
prarilE 184 855 35 25 a5 21 a5 a X 1] o
paildE) 2l Bos dn IR 21 a 8 0 L
painidE2 gz pes 3R @ 3. M s a 8 o I
st 81|

Jeffarzny Bled ME 2 5 of 151 52 peainlE0 M G 35 16 35 13 15 Q o o H
painlS00 .‘i:llZI: 425 as 16 35 13 a5 a o 0 G
parldtes 5| LVl 16 16 35 11 15 (4] [ 1] c
pralrldng LiHF FEET ICES 14 25 1 [§ n I
EainlaT *9?’: 474 5 16 35 13 33 a 1] o H
pinild s 456/ 426 35 hi -} 35 13 35 a o il H
painldts 236 426 JE il 43 11 25 a L 1] [
Paintdnd ik

Jaffarzo Blvd S5 1 3 of 15 5L painlsAa 58| ™ a5 6 35 22 i a = Q i
iS4 544 i 35 £6 35 22 35 a 8 0 I
painilS13 573 o 35 25 35 22 a5 a 8 o H
pailtde Ly i il ki) i} Jh 22 an i 8 u i
Feails11 i1 el 3% o] 35 22 25 a 8 0 ¢
pralalSAn 50

131l Slwsl WE L ol Julferuen pinls28 5329 ol 25 g 25 £ 25 Q C o H
parlt L fE] i E] Pl It EE i 5 u H
palniEzT [T I g 25 [T u 8 o I
rallERE 57 X a 75 2 75 1 n n n
puinlSEs 523 ki [o] 25 a 23 [ &5 a [+] o (H
painlEad S| 246 26 g 25 it 5 a 8 1] c
paininza [T T 9 25 [ [ 8 i I
rainiGe? et

A5th 3tesl EB W ol Jalfaraen Ryl 545 41 25 g 25 T 3 il [E o ¢
pairlEdd 844 207 25 & 25 7 5 2 8 i} (-
painlsdd 533 oy 2w B2 ¢ 24 a ¥ a i
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
=l b Rz T 45 =] 28 T 5 ] [x 1] H
reailsa | m

Bruuchsny VWE (Caubia) paiilSE0 Sa0 T3 o g 3 5 an a ¢ o C
painlEse 588 I ac 5 31 £ 20 2 C o H
parilbel ahit| e an =] A ] b LI a [E o [
[EalaltEaTy AhLT| aTaE an ] a1 & an ] B 1] H
pailsss 5GE TE n [} b - n a & 0 H
praiilSES 565 T an g 3 = an a [ o C
parilsod ahd A b ] a1 =3 Pt a L o I
(==l L] 553 Tl an ¥} 41 E 20 ) L ] H
painlss2 552 TE an 6 3 = 3 a [ o H
eSS 451 T3 it =} 3 -l an a o 0 o
pailss0 550, k] an - 3 5 a0 ] o 0 c
parilSds 538 ] ao [ 3 B 1] a o 0 H
raimlids R aTA an ] a1 5 an ] I 1] H
painlsdT 54?': TE an [ 3 5 n a o 0 G
paiilsdE 46|

Brazdwzy EB (Exising) panlEds k- G a0 T a3 [ a0 Q 8 (i} H
prarlETd L =] A T Al E an il I ] I
painIET3 573 80 an T 3 £ an a [ Q i
[IET2 572 “En an T 31 E an a r 0 H
il 57 “E0 aw 7 b E an a ¢ o H
painltad Bl < an ! | [ a a & 1} H
pakilSan 5RD) 8N an T 31 £ an a r 0 o
[raklses 588 “En an ki 31 £ an a [+] o H
piilSET 587 “E0 o T 3 E an i} & 0 c
PG hiils) e an : 3 E ] a L £} i
(=5l L] L g an T Al E ] o & [} I
bl R4 R0 an PE a1 F an i [k 0 1
piIlSES 583 “En o 7 3 £ n a o o E
painlSE2 gE2 " an 7 3 £ ] a C 0 '
[=alyliacy] Biil

Jdnffarana Ahed FE 1 N of 15 5 reainlR e TR a7 e 14 ah 12 a5 a [E 0 H
pakldEs £83 E 3 14 35 12 2 a C Q 1
paildE2 452 2 aE it 35 12 a5 i} [ 0 c
pul'll.d‘_'i'l ib'l. e d6 4 L] 12 da a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag 30a0sa
Falmldo -I'-ﬁl:l; AE2 ) 14 a5 12 a5 ] [x 1] H
reairlddn 240 A7 an 14 il 12 o5 ] [E n H
paiilddE 45| a2 & | 35 i2 a5 a [ 0 C
painld4? =47| 2 aE | 35 12 25 2 C o H
parildds T A E) 4 du 12 HES a L 1] H
reabldds L45] anr an 14 ah 12 E ] B 1] H
paildd4 444 2 i 4 35 12 5 a & 0 H
praiil43 243} 52 35 b 35 12 25 a [ o C
parilddy ady| e ul:] it k] 12 L] a L o I
Eairldd | 21| aw ] 14 L] 12 2 ) L o H
pHailg40 2401

15th 2teal ER £ ol JeTaraan painlETE 576 =T 25 n 25 £ 5 a o 0 ]
paiils s 536, 257 28 ] 25 g a5 ] o 0 c
parlEks 536, 6T 26 o 25 i 4 a o 0 H
[Ealteecy a4 T A in 28 B ih ] I 1] H
PainlsEE 5335 5T 25 n 28 g 24 a o 0 G
paiilsE2 532 257 25 R 1] 25 2 5 a o 0 i
painlEd M1 257 2E o 25 [ 25 2 £ 0 H
[Ealutee] L4

Jeffarzo Blwl 352 3 of 1509 31 prainlsEn 560 k| 35 6 38 22 25 a [ Q i
[t 520 i a5 R 36 22 25 a r 0 H
paiils g 599 B a5 36 35 22 B a ¢ o H
painit18 BN il a K1 an a2 kL] a & 1} H
pakilsT 57| i a5 6 35 2 a5 a r 0 o
[raklsia Ll

130 Slwel WE W ol Jelluraon piilSE2 Bz ET 25 T 25 E 25 a & 0 C
panie 838| -1y 25 I 24 I i ] I i H
paliEsE 3T

Jdaffarana Rhed 55 1 Woaf 151k 54 il En AR0) ReE s s} anh 2 a6 i [k 0 1
piild TR -7 B3 3= 25 35 21 35 a o o E
painld7a “Th) a5 3k 25 35 21 a5 a [ 0 H
pamdTT £7T7) ] 2 ] a5 4 25 ) & 0 H
reairld e LT R&E e ] el M a5 @ [E n H
kTS 4T3 B 3 25 35 21 2 a C Q 1
paild 74 274 Ba6 aE 25 35 21 a5 i} [ 0 c
pﬂl‘ll.d."i L.';j.: Hodi d6 an s i | da a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag 30a0sa
(=l E i avE ey ) sl a5 a1 a5 ] [x 1] H
reairlAaTl a7 FSA an ] il M o5 ] [E n H
paiilAT0 A70 g6 & 25 35 21 a5 a [ 0 C
painlSed 584 e aE 5 35 21 25 2 C o H
parilsis ET

Jdaffarana Ahed MB 1 & of 1hih 52 el E!'IEI. A7 an R ah 11 E ] B 1] H
pailS0g 55| 426 i 16 35 13 5 a & 0 H
praiil ST 597 26 35 16 35 13 25 a [ o C
paFilsUG 506 L ¥ii] ul:] 16 k] 12 L] a L o I
==l L] 51| A aB 16 d4 12 2 ) L ] H
pRailss 5H 426 35 16 38 13 2 a [ o H
pail S0 503 A28 a5 16 35 13 a5 a o 0 o
paiilSEs ELTY A2 as -] 35 13 a5 ] o i} c
panlEE? 507

Rreve R WE FralmlE AN A as 11 an i 15 ] I 1] H
PainlEED ﬂ?“&' m 35 b 38 § 25 a o 0 G
paiilE2S a3 a0 3 | 35 b a5 a o 0 i
painlBz? &a7| ) JE " 35 E 25 2 £ 0 H
prarlEs MG A s 11 L] 9 o5 il I ] I
painlEzEs 28 2 35 | 38 g 25 a [ Q i
[aklER A2 am a5 | 36 5 25 a r 0 H
pairIlEEE 423 Rlet} a5 b | 35 o B a ¢ o H
painlie i) Kl a 8| an L kL] a & 1} H
pakilE 21 20 a5 11 35 g a5 a r 0 o
[raklEan a20) E 5 i 38 g 25 a [+] o H
paiilE19 19 i & b | 35 o a5 i} & 0 c
painli 14 El R i i Ay L B a L £} i
pallET Likk) A B 11 L] b ] o & [} I
ranlEls Ligl] A s 1 anh g a6 i [k 0 1
paiilE 15 813 klet) 3= 1 35 g 35 a o o E
painlEid &) kL) 3k " 35 E a5 a [ 0 H
palmliEa H13| i) ] 11 a5 a 25 ) & o H
reairlEAR 8P

Rver B 5B aklE3 31 Son 3 22 35 18 25 a C Q 1
pailER2 faz fod) aE 2 35 18 a5 i} [ 0 c
pﬂl‘II.ER.F.'I a:li!.: bl d6 a2 L] 13 da a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag 30a0sa
=l EHesd il e x) ) 2 a5 14 a5 ] [x 1] H
FainlERS Lik =1 ] an 7 il 17 o5 ] [E n H
paiilEE LRI 2 & 22 35 i a5 a [ 0 C
painlEd? 37 & aE 22 35 18 25 2 C o H
Pl T B E) a du E] HES a L 1] H
railEE L] i) an FE ah 14 E i B 1] H
pailE40 a0 g0 i by 35 14 5 a & 0 H
praiilEd 1 a1 =t} 35 22 35 18 25 a [ o C
parilbdy Gy b ul:] a2 k] 14 L] a L o I
(=l HEE ] %43 REal aB = a5 14 2 ) L ] H
prailE4+ 44 50 35 22 38 1% 2 a £ o H
pailEdS 845 =t} a5 2 35 18 a5 a & 0 o
paiilEdE ade| Sl as a2 35 ] a5 ] o 0 c
pariid? G647 £l 16 iz 35 18 15 a L 0 H
ralmlEdS HdR o as R an 14 a5 ] I 1] H
painlE4a 449
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag 30a0sa
City af Saceammanin TE April 2020
LIRISRN THN 2.5
IMPLIT: TRAFFIC FOR LAggih Valismsas
PROJECTICOMTRALT: 309060
RLIM: Broadway Bridge Ho Build Fulure
Ry Palnts
Mame M Mo, Gegmanl
FLT% - 1] MTrucks HTruchs Buses Maotorcycies
¥ £ W g v g ¥ E4 ¥ 5
wabiw  moh wevhe mph wenthr mph wehtr mph wahdhr mph
Hay 50 ER 1 paklES E& 1573 BD 147 a1 220 £5 a & 0 H
painlE? BT IET3 BC 7 &l 228 £ 2 o 0 H
parilis En Thrd Bl 147 &l ) =] a L o I
=l L L0 1673 El 147 il 234 £5 i O L] H
pailEd B4 1573 an 147 &l 220 55 a C 0 G
paiilE3 83 1573 ac 47 & 220 £5 a C 0 c
parig: =] 18253 Bl 147 (] 2 =] o L o k
painliz B 1873 Bl 147 il 224 ] a L o H
rralmlEn E 1673 El 147 &l 27 Sl ] I ] H
painlsg 59 1573 Bn 147 a1 221 &5 1 & 0 G
painlsE S8 1573 ar 147 &1 220 5 Q C 0 c
[=aluiiong 57| 1k7d ED 147 il 235 ] a L o H
rerisE 6 1075 El 147 &l M &h ] I L] H
| painlss 55 1573 8D 47T &1 228 &5 0 @ o E
paiilsd 4] 1873 L1 147 & 228 £4 a € 0 !
painles EY 1873 BD 17 &l 228 ES 2 & 0 I
Pt I DY Bl 14r &1 225 B4 a [ 1} !
_pails1 s1 tsts e T e 2w ss  a ® 0 ©
k0 gn 15TR A0 147 &l 220 £5 a o 0 i
painldg 40| 1673 B 17 &1 228 E5 a L 0 H
pairidi di 1hcd Bl 1dr &l 225 B4 a & 1} H
palldT 47 1873 El 147 &l 2 L] a & ] H
praklaE 6 1573 Bl 147 &l 228 £5 a & Q C
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
=l C S 45 1673 Bl 147 &l Z2au 55 ] [x 1] H
reairldd 44 1675 El 147 &1 224 £5 ] [E n H
paiildd 43 1573 ac 47 =] 22 E5 a [ 0 C
painldz 42/ 18 [ 147 &l 228 £5 2 C o H
parild 1 41 1853 Bl 147 5] P} =] a [E o [
reaklAn 4I'.I. 1675 En 147 &l 229 L ] B 1] H
paial39 #}O1ET3 BG 147 &1 221 £5 a & 0 H
praiil2E 35 1573 ar 7 & 228 £5 a [ o c
pailly ar|

Hay KO EB 2 (==l R ek ] 1l isTa El 147 &l 234 ] ) L ] H
il o2 102 1573 Bl 147 Al 228 £5 a [ o H
el 13 1673 ac 7 &l 220 £5 a o 0 o
pail1 00 130, 1573 B 147 =] 220 £5 ] o 0 c
parlig g 1673 Bl 147 (3] 228 ES a o 0 H
[Ealibe) LF 1673 En 147 &l M £h ] I 1] H
painlET ET: 1573 ] 147 8] 228 54 a o 0 G
paiilSE g6 1573 an 147 4] 228 £5 a o 0 i
painlEs g5 1ETE ED 17 &l 228 ES 2 £ 0 H
peablid 4 ARTR El 147 &l | 5 il I ] I
painlEs 53l 1573 an 147 &l 228 &4 a [ Q i
[T b 82 1573 e 147 Al 228 £5 a r 0 H
paiils 1 a1 1573 ar 147 L=3] 228 55 a ¢ o H
painlEl ED o Ancd Bl 147 &l 225 B4 a & 1} H
pakilES B0 1573 BD 147 i) 229 55 a r 0 o
[raklES B& 1573 Bl 147 &l 228 55 a [+] o H
el BT 1573 an 147 3] 228 g5 i} & 0 c
painifiE LTI El 14r &l 225 i a L £} i
=51 LY Bs RT3 EDl 147 &l 24 2] o & [} I
rainlEd & 1675 ED 147 &al 779 na i [k 0 1
piilES 83 1573 an 147 & 228 55 a o o E
painlf B2 1873 ar 147 &1 228 E5 a [ 0 H
[=aluil o] E1 1873 El 147 Eil ] o] ) & 0 H
el B 1E75 El 147 & 224 E5 @ [E n H
pal?e Ta 1573 Bl 147 &1 228 £5 a C Q 1
pail?E & 1573 B 147 &l 228 &5 i} [ 0 c
parl ¢ |'.". 1573 K 1df L] 224 el a L L] H

CATHM_SRN_TempiBroadway HoBuild 2 28 April 2020

Broadway Bridge Noise Study Report 84



Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]

[=sliie) TG 1673 Bl 147 &l Z2au 55 ] [x 1] H
il s il 1675 El 147 &1 224 £5 ] [E n H
paiil? ™ 1ETS ac 47 =] 22 E5 a [ 0 C
painl? TE R [ 147 &l 228 £5 2 C o H
paril T EL 14¢ [ 221 [ a L 1] H
el ™ 1675 En 147 &l 229 L ] B 1] H
pail?o ™moO15TE BG 147 &1 221 £5 a L 0 H
pailES £8)

I by 50 EB 2 Pl de 144 18 Bl 14¢ Gl 2\ Ea g 8 0 L
(==l R ] 143 1673 El 147 &l 234 ] ) L ] H
il 42 148 1573 Bl 147 Al 228 £5 a [ o H
el 141 1573 ac 7 &l 220 £5 a o 0 o
painl1dl 1I1|:I: 1573 B 147 (=] 228 5 a o 0 G
parlt 138 16T Bl 147 (3] 228 ES a o 0 H
il 5 138 1673 En 147 &l M £h ] I 1] H
il 3T 137: 1573 ] 147 8] 228 54 a o 0 G
il 3 136 1573 an 147 4] 228 £5 a o 0 i
painl1 33 136 1673 ED 17 &l 228 ES 2 £ 0 H
prabnld 34 134 1575 El 147 &l | 5 il I ] I
Pl 33 133 1573 an 147 &l 228 &4 a [ Q i
[kl 32 132 1573 e 147 Al 228 £5 a r 0 H
il 31 13 1573 an 147 3] 228 =] a 8 o H
painl? 1M Ancd Bl 147 &l 225 B4 a & 1} H
Feaiail 20 129 1573 BR 147 1 229 a a 8 0 ¢
[kl 28 126 1573 Bl 147 &l 228 55 a [+] o H
el 27 127 1573 an 147 3] 228 g5 i} & 0 c
painl G LECI B El 14r &l 225 i a L £} i
ol 25 134 1873 EDl 147 &l 24 2] o & [} I
bl B 174 1675 ED 147 &al 779 na i [k 0 1
paiil1 23 123 1573 an 147 & 228 55 a o o E
painlt 2 132 18T3 ar 147 &1 228 E5 a [ 0 H
palnltzl 13 1873 El 147 Eil ] o] ) & 0 H
el 0 130 1E75 El 147 & 224 E5 @ [E n H
il 12 199 1573 Bl 147 &1 228 £5 a C Q 1
pail 118 198, 1573 B 147 &l 228 &5 i} [ 0 c
parli 1y 1 '.(. 1573 K 1df L] 224 el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
=l il E] 1796 1673 Bl 147 &l Z2au 55 ] [x 1] H
Feainld A5 115] 1675 El 147 &1 224 £5 ] [E n H
paiilt 14 194 1573 ac 47 =] 22 E5 a [ 0 C
pailt 13 17 1E [ 147 &l 228 £5 2 C o H
parill 12 17 1853 Bl 147 5] P} =] a [E o [
ekt 111 1675 En 147 &l 229 L ] B 1] H
il 10 190 1573 BG 147 &1 221 £5 a & 0 H
peaial 108 108 15T ar v =] 228 5 a X 1] o
pairl] & 10 1545 Bl 14¢ Gl 224 ] a L o I
il OF 07| 1673 El 147 &l 234 ] ) L ] H
il s 106 1573 Bl 147 Al 228 £5 a [ o H
gl 05 105 1573 ac M7 &l 220 £5 a o 0 g
il 4 134

| hay B0 EH A painlifd 104 1ETE Bl 147 [ 228 ES a o 0 H
bl RS 1H3 1673 En 147 &l M £h ] I 1] H
il &2 152: 1573 ] 147 8] 228 54 a o 0 G
il &l 181 1573 an 147 4] 228 £5 a o 0 i
painl1 8 100 16T ED 17 &l 228 ES 2 £ 0 H
peabrdd T 170 1575 El 147 &l | 5 il I ] I
painli 78 176 1573 an 147 &l 228 &4 a [ Q i
[l TT 177 15TE e 147 Al 228 £5 a r 0 H
il 16 176 1573 an 147 3] 228 =] a 8 o H
painl? o 1) 1m0l Bl 147 &l 225 B4 a & 1} H
Feaifil T4 174 1573 BR 147 1 229 a a 8 0 ¢
[kl T3 173 1573 Bl 147 &l 228 55 a [+] o H
painil1 72 172 1873 an 147 3] 228 g5 i} & 0 c
paili ol 101 1w El 14r &l 225 i a L £} i
Pl 0 170 1873 EDl 147 &l 24 2] o & [} I
el R 1| 1675 ED 147 &al 779 na i [k 0 1
paiil1 65 185 1573 an 147 & 228 55 a o o E
painl 67 187 18T3 ar 147 &1 228 E5 a [ 0 H
Pl GG 1G] 1873 El 147 Eil ] o] ) & 0 H
el s 1E!':.: 1E75 El 147 & 224 E5 @ [E n H
il 64 1684 1573 Bl 147 &1 228 £5 a C Q 1
pail B3 183 1573 B 147 &l 228 &5 i} [ 0 c
painl e 182 1573 BD 14¢ Gl 2 BA a " [ H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
parltGl 161 1673 Bl 147 &l Z2au 55 ] [x 1] H
reainld A0 1E0 1675 El 147 &1 224 £5 ] [E n H
paiil1 59 159 1573 ac 47 =] 22 E5 a [ 0 C
painl 158 156 15 [ 147 &l 228 £5 2 C o H
(=14 1RE=T Th 1853 Bl 147 5] P} =] a [E o [
ekl 56 1555 1675 En 147 &l 229 L ] B 1] H
il 55 185 1573 BG 147 &1 221 £5 a & 0 H
praiilt 54 181 1573 [ 7 & 228 £5 a [ o C
paill ol 183 1545 Bl 14¢ Gl 224 ] a L o I
(==l R 152; 1673 El 147 &l 234 ] ) L ] H
il 51 181 1573 Bl 147 Al 228 £5 a [ o H
peail 150 1600 1573 ac 7 &l 220 £5 a o 0 o
paiil1 49 148 1573 B 147 =] 220 £5 ] o 0 c
paril1 4 198 1673 Bl 147 (3] 228 ES a o 0 H
bl 47 147| 1673 En 147 &l M £h ] I 1] H
il 46 1465 15673 ] 147 [h] 228 54 a o 0 G
el da ida)

| by SOWE 1 painld4d 298] 1ET3 ED 17 3] 228 E5 2 & 5] H
parlFdT B il 1575 El 147 &l | 5 il I ] I
painlZ4a 296, 1573 an 147 &l 228 &4 a [ Q i
[aklFAS M5 1573 e 147 Al 228 £5 a r 0 H
paiilid4 244 1573 ar 147 L=3] 228 55 a ¢ o H
painlEdd 241 1wl Bl 147 &l 225 B4 a & 1} H
pakilFd? Mz 1573 BD 147 i) 229 55 a r 0 o
praklE 241 1573 Bl 147 &l 228 55 a [+] o H
paiil240 240, 1573 an 147 3] 228 g5 i} & 0 c
painldeg 238 1w El 14r &l 225 i a L £} i
(=i ] S4B 1873 EDl 147 &l 24 2] o & [} I
allFET ?3?5 1675 ED 147 &al 779 na i [k 0 1
piIlE G 236 1573 an 147 & 228 55 a o o E
painlZEs 235 1573 ar 147 &1 228 E5 a [ 0 H
(=l XL 1873 El 147 Eil ] o] ) & 0 H
[l EE] 233 1E75 El 147 & 224 E5 @ [E n H
paklEiz 23z 1573 Bl 147 &1 228 £5 a C Q 1
il 23 1673 B 147 &l 228 &5 i} [ 0 c
pﬂl‘llﬂi!l'.l 2:|L'l. 1573 K 1df L] 224 el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
(=l ] EFis] 1673 Bl 147 &l Z2au 55 ] [x 1] H
rainlFea 75| 1675 El 147 &1 224 £5 ] [E n H
paiilE2T 237 1573 ac 47 =] 22 E5 a [ 0 C
painlZag 226 1E [ 147 &l 228 £5 2 C o H
Py FET I T-Y ] EL 14¢ [ 221 [ a L 1] H
[l ??-1. 1675 En 147 &l 229 L ] B 1] H
pailEEs 2EL 0 15TE BG 147 &1 221 £5 a & 0 H
praiilEE? 222 1573 [ 7 & 228 £5 a [ o C
a2 | 1en Bl 14¢ G 224 £ a L 0 H
(==l ] 22':!: 1673 El 147 il 234 ] ) L ] H
pailEia 298 1573 Bl 147 a 228 £5 a [ o H
pailZ 18 296 1ET3 ac 7 &l 220 £5 a o 0 o
pailE 17 297 1573 B 147 =] 220 £5 ] o 0 c
parild 16 296 1673 Bl 147 (3] 228 ES a o 0 H
s Bl 1673 En 147 &l M £h ] I 1] H
painlEid 27 -1: 1573 ] 147 8] 228 54 a o 0 G
il 13 293 1573 an 147 4] 228 £5 a o 0 i
painld 12 212l 1ET3 ED 17 &l 228 ES 2 £ 0 H
pearl 1 1575 El 147 &l | 5 il I ] I
painlFn =0 1573 an 147 &l 228 &4 a [ Q i
[aklFg EHLTI R F e 147 Al 228 £5 a r 0 H
paiIlE0E 208 1573 ar 147 L=3] 228 55 a ¢ o H
painlEi g ¢ Ahsd Bl 147 &l 225 B4 a & 1} H
pakilFs 26 15T BD 147 i) 229 55 a r 0 o
[kl FnS 205 1ETS Bl 147 &l 228 55 a [+] o H
piil3H 2M| 1573 an 147 3] 228 g5 i} & 0 c
painl2iel 2 e El 14r &l 225 i a L £} i
(=5l ) R 1873 EDl 147 &l 24 2] o & [} I
rabEn FHA 1675 ED 147 &al 779 na i [k 0 1
piilE00 200, 1573 an 147 & 228 55 a o o E
painlt el 189 1873 ar 147 &1 228 E5 a [ 0 H
palnl s 18] 1873 El 147 Eil ] o] ) & 0 H
el BT 187 1E75 El 147 & 224 E5 @ [E n H
il 95 196 1573 Bl 147 &1 228 £5 a C Q 1
il 195 185 1573 B 147 &l 228 &5 i} [ 0 c
paril s Igd-i 1573 K 1df L] 224 el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]

(=l ek ] 133 1673 Bl 147 &l Z2au 55 ] [x 1] H
el B 187 1675 El 147 &1 224 £5 ] [E n H
paiil 9 181 1573 ac 47 =] 22 E5 a [ 0 C
painl1 e 180 15 [ 147 &l 228 £5 2 C o H
paril1Ed 10y 1853 Bl 147 5] P} =] a [E o [
bl FS 185 1675 En 147 &l 229 L ] B 1] H
il 5T 187, 1573 BG 147 &1 221 £5 a & 0 H
Pl 865 186 1573 B0 17 =h] 228 £5 a ¥ (7] I
painli s 100,

Hay KL WE 2 (=l R 41 2 1673 El 147 &l 234 ] ) L ] H
il M 1ETS Bl 147 Al 228 £5 a [ o H
pail 210 a0 1ET3 ac 7 &l 220 £5 a o 0 o
painlE aga| 1573 B 147 =h] 224 £5 a [k} 1] H
parid0E 106 1673 Bl 147 (3] 228 ES a o 0 H
[pal iy kH | 1673 En 147 &l M £h ] I 1] H
painl20n EEE-E 1573 ] 147 8] 228 54 a o 0 G
paild0s EHEI ] an 147 4] 228 £5 a o 0 i
painldid 14, 1ETS ED 17 &l 228 ES 2 £ 0 H
pralrlinG kHiedl 1575 El 147 &l | 5 il I ] I
prainl 202 g 157a an 147 &l 228 &4 a [ Q i
k20 M| 1573 e 147 Al 228 £5 a r 0 H
il A0 1573 ae 147 =h] 228 5 a C o H
painlied FEL I | Bl 147 &l 225 B4 a & 1} H
PakilEng 285 1573 B 147 a 228 55 a 5 Q o
[kl FeT 28T 1ETS Bl 147 &l 228 55 a [+] o H
poiil208 286 1573 an 147 3] 228 g5 i} & 0 c
painl2es 286 1853 El 14r &l 225 i a L £} i
palling ik 1873 EDl 147 &l 24 2] o & [} I
[l 93 1675 ED 147 &al 779 na i [k 0 1
paiilEez 2wz 157TS an 147 & 228 55 a o o E
a2 281 1673 ar a &1 228 E5 a [ 0 H
=l e ] EHHI] 1873 El 147 Eil ] o] ) & 0 H
el F A e 1E75 El 147 & 224 E5 @ [E n H
paklEEs 2HE 15T Bl 147 &1 228 £5 a C Q 1
il 2ET 287 1673 B 147 &l 228 &5 i} [ 0 c
pﬂl‘llﬂtﬁ Eflti. 1573 K 1df L] 224 el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss b Maliinag ]
(=l Fea] 2H5 1673 Bl 147 &l Z2au 55 ] [x 1] H
FealrlF R4 1675 El 147 &1 224 £5 ] [E n H
poiilEEs 283 1573 ac 47 =] 22 E5 a [ 0 C
painldi2 282 15 [ 147 &l 228 £5 2 C o H
parilE FTE I Y EL 14¢ [ 221 [ a L 1] H
reallFEn ?HI'.I. 1675 En 147 &l 229 L ] B 1] H
pailETa EELTIR o BG 147 &1 221 £5 a & 0 H
paiIlETS 2TE 1ETS [ 7 & 228 £5 a [ o C
il arp| 18N Bl 14¢ G 224 £ a L 0 H
(=l ] ave) 1673 El 147 &l 234 ] ) L ] H
lETS 275 1573 Bl 147 Al 228 £5 a [ o H
peailET 2™ RT3 ac 7 &l 220 £5 a o 0 o
paild 3 273 1573 B 147 =] 220 £5 ] o 0 c
panldiz a7z 1ET3 Bl 147 (3] 228 ES a o 0 H
(Rl e Erl | 1673 En 147 &l M £h ] I 1] H
painlET ETII'E 1573 ] 147 8] 228 54 a o 0 G
paiil2Ed 288 1573 an 147 4] 228 £5 a o 0 i
painlded 286, 1ET3 ED 17 &l 228 ES 2 £ 0 H
ey JET) 1575 El 147 &l | 5 il I ] I
prainlZes W6 1573 an 147 &l 228 &4 a [ Q i
[FES MBS 1573 e 147 Al 228 £5 a r 0 H
paiIlEE 284 1573 ar 147 L=3] 228 55 a ¢ o H
Pl A P | Bl 147 &l 225 B4 a & 1} H
pakilFE? 262 1573 BD 147 i) 229 55 a r 0 o
[kl FEd 281 1ETS Bl 147 &l 228 55 a [+] o H
piil2E0 2800 1573 an 147 3] 228 g5 i} & 0 c
painl2ey FL I | El 14r &l 225 i a L £} i
[=l i B ELA 1873 EDl 147 &l 24 2] o & [} I
ralFsT ?ﬁ?i 1675 ED 147 &al 779 na i [k 0 1
paiIlEsG 286 1573 an 147 & 228 55 a o o E
painlEss 265 1673 ar 147 &1 228 E5 a [ 0 H
(=l P ELE 1873 El 147 Eil ] o] ) & 0 H
el Fas and) 1E75 El 147 & 224 E5 @ [E n H
paklEsz 2/ 15T Bl 147 &1 228 £5 a C Q 1
pailEs] 2581 1673 B 147 &l 228 &5 i} [ 0 c
parildog 2!I|.'l. 1573 K 1df L] 224 el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAsgth Waluimies 308080
palt4a 2an

Hay GNWHE 5 [l ] aTR 1075 El 147 &1 770 5a i B 1] H
poinl75 avs| 4573 B¢ 47 8)  2m &5 b % 0 C
painla T4 T4 1§ B 147 &1 228 £5 a C 0 G
parl Ira| 1bra| B0 147 Gd 2@ bR a B 0 G
a2 arz 1675 Fn 147 &l 273 55 i [N 0 H
a3t 37| 1573 86 14T A1 230 55 [ R i T
Pl T 0| 1573 BC 14T 81 238 55 i s 0 L
Pl 188 1BA Bl 14¢ Gl oz  Ea a 8 0 L
(=l i) 'JiiE.. 1673 Bl 147 &l 234 ) ] B 1] H
painl3ET 3BT| 1573 B@ 14T A1 228 55 0 [ i G
Pl 365 388/ 1573 BF M7 81 23 55 0 0 0 C
painlES ags| 1573 60 147 83 298 g8 a 0 i ¢
paréd JE4| 1ETS  BD 147 G123 ES a r 0 H
almlas ARE 1675 El 147 [2H] 2 55 i I n H
painl2E? M|z A5T3  BD 4T A1 230 55 a l: 0 r
a6 ] aai| 157 B0 47 8D 2w 55 0 0 0 &
painlE) 0| 16T BD 147 G 228 ES a % i H
[Ealu ] A55| 1675 El 147 &l 2 &5 a It 1] H
prainl3sg 38| 1573 B 147 &1 23 55 a & 0 r
[Ri3ST 357 1573 BOD 147 Bl 230 &5 a L 0 C
il 56 356 1573 Ap 147 8D 23 55 0 & i o
PG ol AbAd BD O 14F &1 223 pa a & i G
painl3st 354 1573 BD 147 &1 F31 6S a & 0 r
[rakl3Es 353 1573 B0 147 A1 228 55 a 0 i T
painld52 a5z 1573 A¢ M7 81 228 55 a C 0 c
i | e R I L. el - a & [ H
(=5l R A80| 1E73 El 147 &l 234 5 ] I 1] H
(gl ES k] 340 1675 ED 147 [2h] 228 55 a [ n H
piil 45 ME| 1573 B0 M7 B 228 55 a ¢ 0 C
painld? 7| 1673 B0 47 @) 2Wm ES a & 0 &
=l L] 246| 1673 El 147 il 4 o5 ] K (1] H
reainl 24 14%. 1675 El 147 &l 2 B5 o [E 1] H
a4t 44| 1573 BD 14T &1 228 55 i 2 i T
painl 43 M3 1573 Bp 147 @) 2w €5 9 & 0 c
panildz 1z 180 B 14¢ &l 224 -] a ¥ a H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LA Th Wl 300060
palla 441 1873 EL 147 Bl 24 5 o [ o H
Feairl 240 340 1075 El 147 &1 770 5a i B 1] H
pinl339 23| 1573 BD 47 @) 200 &5 a0 o
painlisa 338 15 B 147 &) 230 £S5 9 @ 0 &
ol Tar|  1n/a B0 147 61 239 E& D [T
[l HHF\.E 1675 Fn 147 &l 273 55 i [N 0 H
paklEEs 33 1573 B0 147 81 231 E& 9 0 D
pil 35 M| 1573 B0 147 B8] 220 £5 a o o
painlEd adl iera B A4F 61 238 ks a9 B 1
(=l K 'J?I'.Z; 1673 Bl 147 &l 234 ) ] B 1] H
R 331 1573 60 14T 81 239 55 9 © 0 G
pail30 3|0 1573 B0 M7 B8] 230 &5 a0 (i -
painl2a ag 1573 B0 147 81 228 E4 i 0 0 C
painld R L L T () o &
[paln ey 7| 1675 El 147 [2H] 2 55 i I n H
painlze 6 15T3 BD 4T A1 230 55 4 o 0 &
painl32s ass| 1873 B0 147 B) 230 55 o o 0o
painlias 124) 1673 6D 47 B1 220 ES 9 0 @
[l k] A3 1675 El 147 &l 2 &5 a It 1] H
painl2zs azz| 1573 B 147 &1 23 55 (R I
k22 31 A5TF BD 47 A1 2 &S 0 0 (i1 -
pinl20 amo| 1s7E B0 47 B) 230 £5 g o 0ot
painliie 26| Ancd B 4¢ &1 238 A TR IR
pail1a 6 1573 BD 147 &1 731 6S 0 D 0o
pakIEAT 37| 1573 60 147 81 228 &5 @ @ 0=
pinl116 96 1ETE B0 7 B) 230 &5 o o 0
pal e Me| bcd B 14 61 239 ba g o o &
(=5l RS R 3"‘:4_ 1E73 El 147 &l 234 5 ] I 1] H
Pl EREY
Hey 50°WE 4 poild3g A28 1573 @0 147 B8 23 &5 0 o oooc

paild3a 436 1573 @R 147 8) 220 E5 g o o

paldzT &17 1673 El 147 il 4 o5 ] K (1] H

[l E k] L3R 1675 El 147 &l 2 B5 o [E 1] H

TS 235 1573 B0 147 61 220 55 g © I

paild 34 43| 153 @h 147 @) 220 E5 R 0o

pul'll.d'_ﬂ.l i:li!-: 1573 BL 14 (i) 228 =] a L L1} H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAss 1h Maluimes 208080
=l D a4uE 1673 Bl 147 &l Z2au 55 ] [x 1] H
reairldi a3 1675 El 147 &l 20 55 a I n H
paiild30 a0 1ETE ar 47 =] 228 £5 2 C a c
painld = 439 18 ac 147 &l 228 £5 2 [ 0 4
parilds L3R 1BSS ED 14y ] 224 ) a L 1] H
el ET L77| 1675 En 147 &l 229 L ] B 1] H
T L36 15T3 Bl 147 &l 221 £5 a C o L
poinldZs 135 BT ar 7 &1 228 £5 a 8 o H
painilda 204 1545 Bl 14¢ Gl 228 ES a L u G
==l L] x| K73 Bl 147 Eill 224 ) a L u} H
iR Ak AR Bl 147 gl 228 ] a ] o G
el 21 15673 8C 147 &l 228 £5 a o o C
poinldl 430, 1573 Bl 147 &l 228 €4 a2 1] a [
parild 19 418 1673 Bl 147 Gl 228 £S5 il [ 0 L
ramldia L7R 1673 En 147 &l M £h ] I 1] H
paildT a4 '-": 1573 Bn 147 Al 221 24 a ] Q o
paiild 16 276 1573 ao 147 &l 228 £5 2 [ 0 1
painll 13 46| 1673 Bl 147 Gl 228 ES d ¢ 0 L
peardd 4 L4940 ARTA Elx 147 il 2 L i I’ ul o
painla #13[ 1573 Br 147 &l 228 84 a E Q o
kil 12 A%2 1873 BD 147 &l 220 £5 a r 0 L
il 411 1573 8o 147 31 228 5 a [ o {H
painid 10 L bl Bl 147 &l el B a L 0 H
il “09) 1573 B0 147 il 228 55 a 5 o C
praklng Al 15TS Bl 147 &l 228 54 a 1] o L
pieildl? 247 1ETI 4 147 &l 228 £5 2 C 0 H
painldie A b Bl 147 &l 224 i El [ u i
(=5l ElE] Lin 1ETS Bl 147 il 224 &5 o L [} H
el EHE] 1675 ED 147 &al 779 na i [k 0 1
piildies ¥ O1ETI ar 17 3l 228 25 2 o] o C
pairidiz 202 1673 ar 147 &l 228 £5 2 C 0 H
pallan £ 1673 Bl 147 Eill 234 o5 d L i} H
el A0 1673 El 147 &l 228 5 il I L} H
eablaeer e AETE Bl 147 &1 228 84 g L Q L
painlded agE 1873 L 147 &l 228 £5 2 C 0 5
pariles o 1| 1573 K 1df L] 224 el a L L] H
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAsgth Waluimies 308080
=l E] G| 1873 EL 147 Bl 24 5 o [ o H
el 2 3ga| 1075 El 147 &1 770 5a i B 1] H
pail 24 ap4| 1573 B¢ 47 8D 23 &5 b % 0 C
Pl w3 1§ B 147 &1 228 £5 a C 0 G
parnli? T2 1bra| B0 147 Gd 229 bR a B 0 G
reabl2ad am 1675 Fn 147 &l 273 55 i [N 0 H
P30 0| 1573 BG 14T A1 23 55 [ R i T
prainl 5 3BE| 1573 BC  14T 81 238 55 i s 0 L
paiiltE e 1B Bl 14¢ Gl oz  Ea a 8 0 L
=l K any| 1673 Bl 147 &l 234 ) ] B 1] H
painl3Es 36| 1573 B@ 14T A1 228 55 0 [ i G
painl3E5 385 1573 BF M7 81 23 55 0 0 0 C
painldad 84| 1573 B0 147 @83 298 g8 a 0 i ¢
parlEs W3 1ETS BD 147 G123 ES a r 0 H
[palu iy k| ) 1675 El 147 [2H] 2 55 i I n H
il || A5TH BD 4T A1 230 55 a l: 0 r
il amnl 1573 Bp 147 8D 2w 55 0 0 0 &
painla 79 76| 16T BD 147 G 228 ES a % i H
Pl TE ATR| 1675 Ely 147 &l 2 £5 a I 1] H
painlaTT 77|

Jetraran Blwd FIE 2 M of 16005 51 (RIS A58 B&1| 35 35 35 2 35 a o 0 C
pailET a7 Bsd| a5 as 35 23| 35 0 & i o
paildiG 5T T I 1 o TR T a & i G
kS “S|  BE1 36 3% 35 2 35 a & 0 r
[raklEA “54  Fal 5 3 38 FE T a 0 i T
pailAES 483f B 35 a3 45 | a5 a C 0 c
il LI T I a9y L) a & [ H
oG] L1 HET 8 a3 45 A4 a5 ] I 1] H
[t ] £RN| LS| s 25 ah 1 36 a [ n H
pil A58 758  B&1 35 33 35 a5 a ¢ 0 C
painldEd BBl BBl 3B as 35 2w a5 a & 0 &
palasT &5T) HET =L 23 kL 4 a5 ] K (1] H
reairld5E LRR LES | iR k-c ah = a5 o [E 1] H
il 255

Jeffersc Blwd S5 2 W of 15ih 54 Pl a3l BBS 35 6 35 2 35 a & 0 c
parde caz BEs & 26 a5 22 -] a ¥ a
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Appendix A Traffic Data

INPUT: TRAFFIC FOR LAsgth Waluimies 300050
Falmlan 4 LBES un s a5 22 £ ] o [ o H
reairl4 LN Rea an i anh a7 a5 i B 1] H
pilAED iB3|  BaS 35 % 35 2 35 b % 0 C
painldEE 2AB|  BES 38 & 35 2 35 a C 0 G
parldE 07| Bew b ® o FF T a B 0 G
realldRs SRR Rfa an R 3h 2 a5 i [N 0 H
PaildEs 285 &3 35 % 35 2 35 [ R i T
prabilAE AB4|  B&5 35 26 35 2 35 i s 0 L
paildE) aph pms I ® dn 2 m a 8 0 L
==l EEE -I'-!I2§ RS ae =B L EH] 25 ] I 1] H
pabildET 261
Jeffarso Blwd ME 2 5 of 151 5 prailE0 51| pes| 35 2% 35 3 35 0 % 0 c
painlS00 san|  ges|  as a& 35 T a 0 i ¢
parlaes caw|  BES I8 % 35 w25 a & 0 H
rraimldig LR Heh an a6 ah 4n 35 i I n H
painldaT 27 %65 3 3% 35 I 25 a l: 0 r
il 4g6| e ag 3 35 35 0 0 0 &
painlAss sgel  BES IB % 35 o % a % i H
pearldid EHE N
dearzon Blwd S5 1 9 of 150 5L painlS1s 8 B 38 E - 17 25 a & 0 r
[RakIE 14 594 611 35 2% 35 1w 35 a L 0 C
painlS13 13 81| 35 2 35 i 25 0 & i o
painitl? w2l B 3 @ om 15 a & i G
pakls 1 591 B 35 3 35 1 25 a & 0 r
kIS A0 54|
151 Slwel WE L ol Jalowun painlS29 539 488 25 16 25 15 25 9 C 0 c
il A ) B 2 1 m a & [ H
palEET Lird el 4E 1B 25 1E 5 ] I 1] H
(Ealaltee ] RFR AR5 n 18 2h 15 5 a [ n H
paiilS25 525 48R 25 16 25 15 25 a ¢ 0 C
painlEa4 534 468 26 s 25 i 5 a & 0 &
palmEEs 523 A6 Pl 1B il 18 i5 ] K (1] H
el R el
151 Fresl BB W ol Jalfarann kIS 545 23 % T 7. 2% i 2 i T
painlSdd sa4| axs 25 9 25 T 9 & 0 c
purlltd-'d :-1:!-: M 26 L] 24 i F=] a L L1} H
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Appendix A Traffic Data
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Appendix B Predicted Future Noise Levels and Noise Barrier Analysis

Appendix B Predicted Future Noise Levels
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Appendix B Predicted Future Noise Levels and Noise Barrier Analysis

Table B-1. Predicted Future Noise Alternative B

< | Broadway Bridge Alternative B Future Worst Hour
@ | Noise Levels - Leg(h), dBA
=
213 - |- 2 |- = | ~
@ [3) [<3) [<3) — [«
S1=2]3° 5 < |2 Z S A= O
v 0o L v g e 37 <
o| |4 42 | 43237, 42 ] Z
£ S|l o3 o] o2 L D oy ~
= e le g ec | .o @2 3 c >
s |J || F |8 cE S ES S
. = 128l zZ2z3|128gT ZS = >
m) Ol 3S|ls=2 s=| 525 = o O ) ©
. — o © Ol 8O < O Q © O S © o
—_ ® 5 zZ ) 5 O D (3] 5 O O D Q ®) oY
s 3 el | >% > > 5 >0 > =
=4 - 2 c | 35| 4 c S c c i B = 'S
@ ° |22 2 290 = 2 - o > S
O < = L S| oS s 2l2<| s =>< =] o
5] %) S =] X |l ol o2 | 2| 9E°9m 3] c
o p — Zlu|lozslo=|losus|l02ac < =
42 A Park 1 61 | 64 64 3 3 C (67) -
43 Park 1 61 | 63 60 2 -1 C (67) -
44 Park 1 60 | 62 59 2 -1 C (67) -
Marina -
45 A Northernmost 1 63 64 59 1 -4 B (67) -
Dock
ML | A Park 1 61 | 63 62 2 1 C (67) -
37 B Residence 1 64 |65 65 1 1 B (67) -
38 B Residence 1 63 | 65 64 2 1 B (67) -
39 B Residence 1 66 | 67 67 1 1 B (67) AJE
40 B Residence 1 65 | 67 67 2 2 B (67) AJE
41 B Residence 1 65 | 66 66 1 1 B (67) AJE
M2 B Residence 1 65 | 67 66 2 1 B (67) AJE
31 C Residence 1 67 |69 69 2 2 B (67) AJE
32 C Residence 1 67 |68 68 1 1 B (67) AJE
33 C Residence 1 66 | 68 68 2 2 B (67) AJE
34 C Residence 1 64 |65 65 1 1 B (67) -
35 C Residence 1 64 | 66 66 2 2 B (67) AJE
36 C Residence 1 65 | 67 67 2 2 B (67) AJE
21 D Residence 1 62 |64 64 2 2 B (67) -
22 D Residence 1 63 | 65 64 2 1 B (67) -
23 D Residence 1 63 | 65 65 2 2 B (67) -
24 D Residence 1 64 | 66 66 2 2 B (67) AJE
25 D Residence 1 63 | 65 65 2 2 B (67) -
26 D Residence 1 67 |69 69 2 2 B (67) AJE
27 D Residence 1 69 | 70 71 1 2 B (67) AJE
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Appendix B Predicted Future Noise Levels and Noise Barrier Analysis

Table B-1. Predicted Future Noise Alternative B

< | Broadway Bridge Alternative B Future Worst Hour
@ | Noise Levels - Leg(h), dBA
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28 D Residence 1 68 |69 69 1 1 B (67) AIE
29 D Residence 1 63 |65 65 2 2 B (67) -
30 D Residence 1 67 |69 69 2 2 B (67) AIE
M3 |[D Residence 1 64 |65 65 1 1 B (67) -
1 E Residence 1 66 | 68 67 2 1 B (67) AIE
2 E Residence 1 64 |66 66 2 2 B (67) AIE
3 E Residence 1 65 |67 67 2 2 B (67) AIE
4 E Residence 1 66 | 68 67 2 1 B (67) AIE
5 E Residence 1 66 | 68 68 2 2 B (67) AIE
6 E Residence 1 66 | 68 68 2 2 B (67) AIE
7 E Residence 1 66 | 68 68 2 2 B (67) AIE
8 E Residence 1 67 |68 68 1 1 B (67) AIE
9 E Residence 1 62 |64 64 2 2 B (67) -
10 E Residence 1 66 | 68 68 2 2 B (67) AIE
11 E Residence 1 68 |69 69 1 1 B (67) AIE
12 E Residence 1 62 |64 64 2 2 B (67) -
13 E Residence 1 62 |64 64 2 2 B (67) -
14 E Residence 1 62 |64 64 2 2 B (67) -
15 E Residence 1 62 |64 63 2 1 B (67) -
16 E Residence 1 61 |63 63 2 2 B (67) -
17 E Residence 1 61 |63 63 2 2 B (67) -
18 E Residence 1 61 |63 63 2 2 B (67) -
19 E Residence 1 61 |64 63 3 2 B (67) -
20 E Residence 1 62 |64 64 2 2 B (67) -

Note: All NAC are exterior unless note. A/E= Future noise conditions approach or exceed the
Noise Abatement Criteria; SI = Substantial Increase
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Appendix B Predicted Future Noise Levels and Noise Barrier Analysis

Table B-2. Predicted Future Noise Alternative C

<« | Broadway Bridge Alternative C Future Worst Hour
@ | Noise Levels - Leg(h), dBA
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42 A Park 1 61 64 65 3 4 c(e) | -
43 A Park 1 61 63 63 2 2 c(e7) | -
44 A Park 1 60 62 62 2 2 c(e7) | -
Marina -
45 A Northernmost | 1 63 64 63 1 0 B (67) | -
Dock
M1 A Park 1 61 63 64 2 3 c(e7) | -
37 B Residence 1 64 65 65 1 1 B(67) | -
38 B Residence 1 63 65 64 2 1 B (67) | -
39 B Residence 1 66 67 67 1 1 B (67) | AE
40 B Residence 1 65 67 66 2 1 B (67) | AE
41 B Residence 1 65 66 66 1 1 B (67) | AE
M2 B Residence 1 65 67 66 2 1 B (67) | AE
31 C Residence 1 67 69 69 2 2 B (67) | AE
32 c Residence 1 67 68 68 1 1 B (67) | AE
33 C Residence 1 66 68 68 2 2 B (67) | AE
34 C Residence 1 64 65 65 1 1 B(67) | -
35 c Residence 1 64 66 66 2 2 B (67) | AE
36 C Residence 1 65 67 67 2 2 B (67) | AE
21 D Residence 1 62 64 64 2 2 B(67) | -
22 D Residence 1 63 65 64 2 1 B (67) | -
23 D Residence 1 63 65 65 2 2 B(67) | -
24 D Residence 1 64 66 66 2 2 B (67) | AE
25 D Residence 1 63 65 65 2 2 B (67) | -
26 D Residence 1 67 69 69 2 2 B (67) | AE
27 D Residence 1 69 70 71 1 2 B (67) | AE
28 D Residence 1 68 69 69 1 1 B (67) | AE
29 D Residence 1 63 65 65 2 2 B(67) | -
30 D Residence 1 67 69 69 2 2 B (67) | AE
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Appendix B Predicted Future Noise Levels and Noise Barrier Analysis

Table B-2. Predicted Future Noise Alternative C

<« | Broadway Bridge Alternative C Future Worst Hour
@ | Noise Levels - Leg(h), dBA
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M3 D Residence 1 64 65 66 1 2 B (67) | AIE
1 E Residence 1 66 68 67 2 1 B (67) | AIE
2 E Residence 1 64 66 66 2 2 B (67) | AIE
3 E Residence 1 65 67 67 2 2 B (67) | AIE
4 E Residence 1 66 68 67 2 1 B (67) | AIE
5 E Residence 1 66 68 68 2 2 B (67) | AIE
6 E Residence 1 66 68 68 2 2 B (67) | AIE
7 E Residence 1 66 68 68 2 2 B (67) | AIE
8 E Residence 1 67 68 68 1 1 B (67) | AIE
9 E Residence 1 62 64 64 2 2 B (67) | -
10 E Residence 1 66 68 68 2 2 B (67) | AIE
11 E Residence 1 68 69 69 1 1 B (67) | AIE
12 E Residence 1 62 64 64 2 2 B (67) | -
13 E Residence 1 62 64 64 2 2 B (67) | -
14 E Residence 1 62 64 64 2 2 B (67) | -
15 E Residence 1 62 64 63 2 1 B (67) | -
16 E Residence 1 61 63 63 2 2 B (67) | -
17 E Residence 1 61 63 63 2 2 B (67) | -
18 E Residence 1 61 63 62 2 1 B (67) | -
19 E Residence 1 61 64 63 3 2 B (67) | -
20 E Residence 1 62 64 64 2 2 B (67) | -

Note: All NAC are exterior unless note. A/E= Future noise conditions approach or exceed the
Noise Abatement Criteria; SI = Substantial Increase
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Appendix C Supplemental Data

Table C-1. Traffic Counts for Validation

Measurement Vehicle 10-Minute Count 1-hour 1-lane Equivalent 1-hour 2-lane Equivalent 1-hour 4-lane Equivalent
Location Roadway| Type |NB/WB |Speed |SB/EB |Speed [NB/WB |Speed|SB/EB |Speed [NB/WB |Speed |SB/EB |Speed |[NB/WB |Speed |SB/EB |Speed
Autos 233|55-65 399(55-65 1398[55-65 | 2394|55-65 699|55-65 | 1197|55-65 350|55-65 599|55-65
MT 35(55-65 24|55-65 210[55-65 144|55-65 105(55-65 72(55-65 53|55-65 36(55-65
Hwy 50 [HT 59(55-65 33|55-65 354[55-65 198|55-65 177|55-65 99(55-65 89(55-65 50(55-65
Bus 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
ML-01 Moto 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Autos 4 25 4 25 24 25 24 25 12 25 12 25 6 25 6 25
Local MT 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Road HT 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Bus 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Moto 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Autos 125(35-45 137|35-45 750(35-45 822|35-45 375|35-45 411|35-45 188(35-45 206|35-45
Jefferson MT 3|35-45 5|35-45 18(35-45 30(35-45 9|35-45 15|35-45 5|35-45 8|35-45
Bivd HT 2|35-45 6|35-45 12[35-45 36[35-45 6|35-45 18|35-45 3|35-45 9|35-45
Bus 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
ML-02 Moto 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Autos 20 25 15 25 120 25 90 25 60 25 45 25 30 25 23 25
15th MT 1 25 1 25 6 25 6 25 3 25 3 25 2 25 2 25
Street HT 0 0 1 25 0| 0 6 25 0 0 3 25 0 0 2 25
Bus 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Moto 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Autos 125(35-45 187|35-45 750[35-45 | 1122|35-45 375|35-45 561|35-45 188(35-45 281|35-45
Jefferson MT 2|35-45 6|35-45 12[35-45 36[35-45 6|35-45 18|35-45 3|35-45 9|35-45
ML-03 Bivd HT 5|35-45 6(35-45 30(35-45 36[35-45 15|35-45 18|35-45 8|35-45 9|35-45
Bus 0 0 0| 0 0| 0 0 0 0 0 0 0 0 0 0 0
Moto 0 0 o) 0 o) 0 0 0 0 0 0 0 0 0 0 0
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