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Summary

The San Bernardino County Transportation Authority (SBCTA), in cooperation with the
California Department of Transportation (Caltrans), is proposing to replace the existing Mount
Vernon Avenue Bridge (Bridge Number 54C-066) over the Burlington Northern Santa Fe
(BNSF) rail yard in the city of San Bernardino, San Bernardino County, California.

Preparation of a Noise Study Report (NSR) was originally completed in June 2006 and
approved in July 2006. A National Environmental Policy Act (NEPA) Finding of No
Significant Impact (FONSI) was adopted for the project in June 2011. The project, which
involves a road/railroad grade separation, is statutorily exempt from the California
Environmental Quality Act (CEQA). Since the NEPA document was adopted, it has been noted
that additional project improvements/refinements are needed that were not included in the
NEPA document. The purpose of this Supplemental Noise Study Report (SNSR) is to address
potential noise impacts associated with the updated project. The results of the new analysis are
briefly compared to the results of the original NSR to confirm general consistency. However,
both Caltrans’ Traffic Noise Analysis Protocol (Protocol) and Technical Noise Supplement
(TeNS) have been updated since the previous NSR was prepared in 2006. As a result, in order
to comply with current traffic noise study requirements, this SNSR effectively provides an
entirely updated analysis.

Land uses within the project area consist of single-family residences, a motel, commercial
(including retail, a carwash, and a nightclub), transportation (railyard), and undeveloped land. As
part of the traffic noise study, two long-term (24 hours or longer) and ten short-term (16-minute)
noise measurements were taken at representative land uses along the project alignment. To be
consistent with the 2011 Protocol, all land uses were considered in this SNSR. Traffic counts
were conducted during short-term measurements for use in calibrating the Traffic Noise Model
(TNM). Per the methodology described in the 2013 TeNS, K-factors (calibration constants) were
included to adjust modeled noise levels to account for deviations between the measured and
modeled noise levels. K-factors were applied as necessary to adjust modeled noise levels to
within 2 decibels (dB) of the measured noise levels. Calibration traffic volumes and K-factors
are presented in Tables 6-1 and 6-4 of this report, respectively.

Existing Year (2017) and Design Year (2040) No-Build and Build worst-hour noise levels were
modeled using the Federal Highway Administration (FHWA) TNM, version 2.5 (FHWA 2004),
and are presented in Appendix B (Table B-1). Existing Year (2017) modeled worst noise hour
levels were found to range from 48 A-weighted decibels (dBA) hourly equivalent sound level
(Leq[h]) (receiver M7) to 67 dBA Leq(h) (receiver M8) at modeled land uses. Design Year (2040)
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Summary

worst noise hour noise levels under both Build and No-Build conditions are predicted to range
from 49 dBA Leg(h) (receiver M7) to 68 dBA Leqg(h) (receiver M8) at modeled land uses and
along the project alignment.

Based on the results of the traffic noise analysis, none of the predicted noise levels would
approach or exceed the FHWA/Caltrans noise abatement criteria (NAC) for any land uses with
the implementation of the project in the Build condition. As a result, traffic noise abatement was
not considered. While the analyzed receiver locations and predicted traffic noise levels vary
somewhat between this SNSR and the original 2006 NSR, the findings of both studies are
fundamentally consistent with both studies finding no traffic noise impacts in the surrounding
community as a result of the proposed project.

During construction of the proposed project, noise from construction would intermittently
dominate the noise environment in the vicinity of construction activities. Typical construction
equipment that is anticipated to be used for the project is expected to generate maximum noise
levels ranging from 74 to 90 dBA at a distance of 50 feet, while anticipated pile driving would
generate maximum noise levels of approximately 101 dBA at 50 feet. Noise produced by
construction equipment would diminish at a rate of about 6 dBA per doubling of distance.
Construction noise would be temporary and intermittent. No adverse noise impacts from
construction are anticipated because construction would be conducted in accordance with
Caltrans 2015 Standard Specifications Section 14.8-02, which would be supplemented as
necessary by Standard Special Provision (SSP) Number 14-8.02 (Caltrans 2015).
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Chapter 1. Introduction

The San Bernardino County Transportation Authority (SBCTA), in cooperation with the
California Department of Transportation (Caltrans), is proposing to replace the existing Mount
Vernon Avenue Bridge (Bridge Number 54C-066) over the Burlington Northern Santa Fe
(BNSF) rail yard in the city of San Bernardino, San Bernardino County, California. See
Figures 1-1 and 1-2 for the project location.

Preparation of a Noise Study Report (NSR) was originally completed in June 2006 and approved
in July 2006. A National Environmental Policy Act (NEPA) Finding of No Significant Impact
(FONSI) was adopted for the project in June 2011. The project, which involves a road/railroad
grade separation, is statutorily exempt from the California Environmental Quality Act (CEQA).
Since the NEPA document was adopted, it has been noted that additional project
improvements/refinements are needed that were not included in the adopted NEPA document.
The project and these additional improvements are discussed in detail in the following sections.

1.1  Purpose of the Noise Study Report

The purpose of this NSR is to evaluate noise impacts and abatement under the requirements of
Title 23, Part 772 of the Code of Federal Regulations (23 CFR 772), “Procedures for Abatement
of Highway Traffic Noise.” 23 CFR 772 provides procedures for preparing operational and
construction noise studies and evaluating noise abatement considered for federal and federal-aid
highway projects. According to 23 CFR 772.3, all highway projects that are developed in
conformance with this regulation are deemed to be in conformance with Federal Highway
Administration (FHWA) noise standards. Compliance with 23 CFR 772 provides compliance
with the noise impact assessment requirements of NEPA.

The Caltrans Traffic Noise Analysis Protocol for New Highway Construction, Reconstruction,
and Retrofit Barrier Projects (Protocol) (Caltrans 2011) provides Caltrans policy for
implementing 23 CFR 772 in California. The Protocol outlines the requirements for NSRs.
Railroad grade separations are statutorily exempt from CEQA, as identified in Section 21080.13
of the Public Resources Code and in Section 15282(g) of the CEQA Guidelines. Statutorily
exempt projects are excused entirely from the environmental review process and the
requirements of CEQA. In addition, all activities performed to support these projects are
included in the exemption.
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Chapter 1. Introduction

1.2 Project Purpose and Need
1.2.1 Project Purpose

The purpose of the proposed project is to provide a bridge that is structurally safe, meeting

current seismic, design, and roadway standards.

1.2.2 Project Need

1.2.2.1 SEISMICALLY DEFICIENT

The existing bridge was constructed in 1934 and incorporated steel girders salvaged from an
earlier 1907 structure. As part of the Local Bridge Seismic Safety Retrofit Program, a seismic
analysis and retrofit study were conducted in 1996. The Final Seismic Retrofit Strategy Report,
issued in June 1997, determined that the bridge fell under Category 1, a category for bridges that
could potentially collapse in a seismic event and threaten public safety.

1.2.2.2 SUFFICIENCY RATING

Caltrans maintains the National Bridge Inventory—Structure Inventory and Appraisal for bridges
both on and off the federal highway system in the state. The inventory includes a sufficiency
rating for each bridge. The sufficiency rating is typically determined by three considerations:
(1) structural adequacy and safety; (2) serviceability and functional obsolescence; and (3)
essentiality for public use. A special reduction factor is considered to account for conditions
related to detours, traffic safety features, and structure type. When a bridge has a deficient
sufficiency rating, it is placed on the FHWA Federal Eligible Bridge List (EBL) to receive high
priority for retrofit/rehabilitation or replacement under the Federal Highway Bridge Program
(HBP)." A deficient bridge is defined as having a sufficiency rating < 80 and a status flag as
Structurally Deficient (SD). Bridges with a sufficiency rating < 80 and SD or Functionally
Obsolete (FO) status are eligible for rehabilitation, while bridges with a sufficiency rating< 50
and SD or FO status are eligible candidates for replacement. In 2002, the sufficiency rating for
the Mount Vernon Avenue Bridge was 45.6 with flags for both SD and FO. The major bridge
deficiencies in 2002 were identified as poor deck condition, nonstandard deck geometry, and
nonstandard underclearance at West 3™ Street. With the results of the 2004 bridge inspections,
the sufficiency rating for the Mount Vernon Avenue Bridge has dropped to 2.0, which was
reconfirmed in the latest bridge inspection report, dated December 27, 2016. The very low
sufficiency rating for the bridge is the result of the following factors: low superstructure
capacity, poor substructure condition, serious deck condition, inadequate deck geometry, and
substandard vertical clearance at West 3™ Street. Additionally, the capacity of the existing bridge

railing does not meet current standards.

! Formerly known as the federal Highway Bridge Replacement and Rehabilitation (HBRR) program.

Supplemental Noise Study Report
Mount Vernon Avenue Bridge Project 2



K:\Irvine\GIS\Projects\AECOM\Mt Vernon\Figures\Fig01 Regional Vicinity.mxd Date: 6/22/2017 25119

o
®
<.
®®% 4
\ be
\\. be((\l
g straW
o
;%\\\“ o
s <
x| W o, N
t%) W O’o K
S W, Oo,o :‘é
& \ o &
?, %, NS
G ‘900 K
\ Sy & &
o, @ S
! 9 S
% > .9
5 N 4,
_11... cg 9/7/:9,7
W ()/
\ (@)
\}.\ g s,
:‘;’a_-.-__' _ - _____ __jl
A
/ ’ . 9
e i N — v 4 \\‘q; | <18
B | "ﬁ'— e Samg, J gy
Bernard ih\
County
K
cre
wal™®
*/ 1
City Creek
II
L
3
A
i N
| 3
e et B | @
———— — e el '—:_ﬁ——— _rllr rg’ j— =
R = e e b N T
o
[f 016,
), Was,
4
/'Jy
/’//}
S
/ O
N /I:,l'{.r'
A Ri v,’é/rs ide
0 0.5 1 2 / ’
ounty
Milos ,f'f < Pacific
Ocean
/! n
Source: ESRI StreetMap 96r0
B North America (2010) / Ok Wash b

Figure 1-1
Regional Vicinity Map
Mount Vernon Avenue Bridge Project



Chapter 1. Introduction

This page intentionally left blank.

Supplemental Noise Study Report
Mount Vernon Avenue Bridge Project 4



QG017 25110

Locaton mad Dats

FiguresFigh? Project

Waman

Co 3P o e etat AE C ORI

Wikon

Tampla

Alluras

Chaveland

Hancock
Medical Cenbet

Kingman

Sal
Saavadra

TTh

Hefringion

BTh

Yina

Park

o6 Hislonc

66 Histori
R

Encanta
Park

&h
Straet
Park

Gamer

Davidson

Spruce

Pairis
e

Harria

Project Site

Source: ESRI StreetMap

Santa Fe
B
&
=
=
5
=
.B\
1] 500 1.000

Feet

Morth America (2008)

B Al i

X A

FLE Ito Ave
] a
=]
= >
] <
2 5
=
s
E
=
-]
=
Walnul
Birgh
g Paplar
]
[]
Ml

E Math
e
ZNd |
! ||
k| - = | 1= Ii |
g £ 2 HIE
8 = & r
* N
——
Bellawiew
z
2
Congress - Z
- ul E
z
"
Warm
Crgik
5
&
£
] Oak
- 2
\
Chestnul \
\
A\
Mill St )

B'u:wl:i_'r

Figure 1-2
Project Location
Mount Vernon Avenue Bridge Project



Chapter 1. Introduction

This page intentionally left blank.

Supplemental Noise Study Report
Mount Vernon Avenue Bridge Project 6



Chapter 1. Introduction

1.2.2.3 STRUCTURALLY DEFICIENT (SD)

The bridge has a low superstructure capacity, poor substructure conditions, and deck
deficiencies. The deck has moderate and severe transverse cracks and spalls at various locations.
The steel bents have structural damage and heavy corrosion on almost all steel element
connections. The girders receive a score of 0.0 for operating and inventory ratings due to several
severe fatigue cracks on the girder-to-cap beam connections; however, the bridge remains open
because of temporary supports that were installed in the early 2000s. Inventory and operating
capacity is calculated at 20.8 and 35.4 metric tons, respectively.

1.2.2.4 FUNCTIONALLY OBSOLETE (FO)
The existing bridge is considered to be FO because of the nonstandard deck geometry,
misaligned south approach, and nonstandard vertical clearance at West 3™ Street.

1.2.2.5 OTHER DEFICIENCIES

In addition to the previously described deficiencies, other serious conditions exist, such as
substandard vertical clearance over the railroad and substandard vertical clearance for 3™ Street.
Additionally, the bridge was last painted in 1954. The paint condition index (PCI) dropped from
74.5 in 2000 to 38 in 2016. Bridges on the EBL with a PCI of 65.0 or less qualify as a stand-
alone painting project under the Federal HBP guidelines. Additionally, the existing bridge has
nonstandard vertical and horizontal clearances at the BNSF railroad yard.
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Chapter 2. Project Description

The project is in the city of San Bernardino, San Bernardino County, California (Figures 1-1 and
1-2), along Mount Vernon Avenue Bridge 54C-066, Section 7, Township 1 South, and Range 4
West, on the San Bernardino South U.S. Geological Survey (USGS) 7.5-minute quadrangle map.

2.1 No-Build Alternative

Under the No-Build Alternative, no changes would be made to Mount Vernon Avenue in the
project area. Describing and analyzing a No-Build Alternative helps decision-makers and the
public compare the impacts of approving the proposed project with the consequences of not
approving the proposed project.

2.2 Build Alternative

The Preferred Alternative (Alternative 3 — Bridge Replacement), identified in the adopted NEPA
document, extended from just south of 5™ Street to just north of King Street. Based on the
identified project improvements/refinements, the project would now extend from just south of 5%
Street to Rialto Avenue (see Figure 2-1). The proposed improvements/refinements to the project
are listed below.

e A portion of the BNSF intermodal operations/parking area east of the bridge on the north
side of the existing tracks would be removed, and a new paved area between Kingman Street
and West 4™ Street and from Cabrera Avenue to Mount Vernon Avenue would be
constructed. (This would involve acquisition and removal of existing residences/businesses
within these limits.) A 12-foot-tall block wall and a 20-foot-wide landscape buffer would be
constructed along Kingman Street and Cabrera Avenue to shield this area from surrounding
uses.

e Just west of Mount Vernon Avenue, West 4™ Street would form an intersection with Cabrera
Avenue.

e The existing Eagle Building and four associated buildings would be relocated from the east
side of Mount Vernon Avenue to the west side of Mount Vernon Avenue.

e The two existing crane repair pads would be relocated north of their current location (one on
either side of Mount Vernon Avenue).

e Temporary tracks identified in the adopted NEPA document would now be permanent rail
tracks. A new permanent track (Track 219) would be constructed.

Supplemental Noise Study Report
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Chapter 2. Project Description

e Tracks 216 and 217 would be realigned in the immediate vicinity of the new bridge.

e  The structures at the southwest end of the bridge—bordered by Mount Vernon Avenue to
the east, the alley behind the structures to the west, West 3™ Street to the north, and West 2
Street to the south—would be acquired and removed.

e The access associated with structures fronting Mount Vernon Avenue south of West 2™
Street and north of King Street would be reconstructed as needed to match the new
road/sidewalk grade.

Consistent with the updated project layout, the following would be incorporated:

e Utilities would be relocated as needed to accommodate the proposed improvements.

e Best management practices (BMPs) for water quality treatment would be provided as part of
the proposed project where feasible.

e Signage would be incorporated within the project’s limits of disturbance where necessary.
e Pedestrian facilities would be compliant with Americans with Disabilities Act standards.

e  Geotechnical borings would be conducted within the project’s limits of disturbance as
needed for the design of the project.

e Temporary advanced signage would be required during construction, which would involve
portable changeable message signs or other temporary signage that would not require
ground disturbance.
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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’ website
(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.

3.2 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 Hz.
The audible frequency range for humans is generally between 20 Hz and 20,000 Hz.

3.3 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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3.4 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.

3.5 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 quantity, 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.
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Table 3-1. Typical A-Weighted Noise Levels

Common Outdoor Activities Noi(zeBIA(;vel Common Indoor Activities
— 110 — Rock band
Jet fly-over at 1000 feet
— 100 —
Gas lawnmower at 3 feet
—90—
Diesel truck at 50 feet at 50 mph Food blender at 3 feet
— 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 hearing —0— Lowest threshold of human hearing

Source: Caltrans 2013.

3.6 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 (“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
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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.

3.7 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 (Leg): 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
I-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 Loo 1s 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 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.

3.8 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.
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3.8.1 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 therefore 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.

3.8.2 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.

3.8.3 Atmospheric Effects

Receptors 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.

3.8.4 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
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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.
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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

411 23 CFR 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 II, or Type III projects.

FHWA defines a Type I 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
that significantly changes either the horizontal or vertical alignment of the highway. The
following projects are also considered to be Type I 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 I project under this definition, the entire project area as
defined in the environmental document is a Type I project.

A Type Il project is a noise barrier retrofit project that involves no changes to highway capacity
or alignment. A Type III project is a project that does not meet the classifications of a Type I or
Type II project. Type III projects do not require a noise analysis.
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Under 23 CFR 772.11, noise abatement must be considered for Type I 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.

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

Activity Activity
Category | Leq(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.

B2 67 Exterior Residential.

c? 67 Exterior Active sport areas, amphitheaters, auditoriums, campgrounds,
cemeteries, daycare 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
crossings.

D 52 Interior Auditoriums, daycare 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.

" 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.
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4.1.2 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.

4.2 State Regulations and Policies

4.2.1 California Environmental Quality Act

Noise analysis under 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) 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. However,
because the proposed project involves a road/railroad grade separation, it is statutorily exempt
from CEQA. Therefore, no CEQA noise analysis is required for the project.

4.2.2 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-Leq(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.
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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-Leq(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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5.1 Methods for Identifying Land Uses and Selecting Noise
Measurement and Modeled 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. Land uses in the project area were
categorized by land use type, activity category (as defined in Table 4-1), and the extent of
frequent human use. As directed by the Protocol, although all developed land uses were
considered in this analysis, the focus was on outdoor locations with frequent human use that
would benefit from a lowered noise level. Accordingly, this impact analysis focused on locations
with defined outdoor activity areas, such as residential front and back yards. The geometry of the
project area relative to nearby existing land uses was also identified.

In addition, the possibility for undeveloped land with permits for construction being located in
the project vicinity was investigated by reviewing the City of San Bernardino Community
Development Department’s Major Projects List and the city’s Planning Division documents that
are available on the city’s Community Development website.? This search indicated that there
are no planned and permitted projects within 500 feet of the proposed roadway improvements.

Ten short-term (ST) measurement locations were selected to represent the various land use
categories and activities within the project area. Two of these sites were also used to obtain long-
term (LT) measurements to capture the diurnal traffic noise level patterns in the project area. The
ST measurements were used to validate/calibrate the traffic noise modeling used in the study and
were used as modeled receivers for the analysis of the worst noise hour under existing and future
(No-Build and Build) conditions. Non-measurement locations were selected as additional
modeled receivers to gain a more complete understanding of the noise environment in the project

arca.

5.2 Field Measurement Procedures

A field noise study was conducted in accordance with recommended procedures in TeNS. The
following is a summary of the procedures that were used to collect ST and LT sound level data.

2 https://www.ci.san-bernardino.ca.us/cityhall/community development/planning/planning_documents.asp
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5.2.1 Short-Term Measurements

Existing noise levels were measured on Wednesday, June 28, and Thursday, June 29, 2017. The
noise measurement locations are shown in Figure 5-1. All ST measurements were conducted in
accordance with the TeNS (Caltrans 2013).

Land uses within the project area consist of single-family residences, a motel, commercial
(including retail, a carwash, and a nightclub), transportation (railyard), and undeveloped land.

ST measurements were taken at ten sites, ST1 through ST10, as identified in Figure 5-1. All

ST measurements representing residential land uses were conducted at areas of frequent human
use, or at the closest accessible location that was considered acoustically equivalent to the area of
frequent human use. Measurements at locations ST2, ST3, ST6, and ST8 were conducted
directly within residential yards. Measurements ST1 and ST9 were conducted at vacant lots
adjacent to single-family homes. Measurements ST4 and ST5 were conducted in alleys
immediately adjacent to residential yards. These locations were considered acoustically
equivalent to the areas of frequent human use they are intended to represent. ST10 was
conducted in a vacant lot adjacent to the El Patio motel (the motel did not have any exterior areas
of frequent human use). ST7 was conducted at the parking lot of Pepe’s Nightclub. (The
nightclub did not have any exterior areas of frequent human use adjacent to the project

alignment.)

At each of the ST measurement locations, two consecutive 16-minute measurements were
obtained. Each consecutive measurement at the same location is identified with a run number.
For instance ST2 Run 1 is followed by ST2 Run 2, etc. The results of the ST noise monitoring
are provided in Table 6-1 in Chapter 6 of this report.

ST noise measurements were conducted using one Larson Davis model LxT1 sound level meter
(SLM), one Larson Davis model 831 SLM, and two RION model NL-21 SLMs (serial numbers
0004005, 0003786, 00776887, and 00676771 respectively). The SLMs are classified as Type 1
(LxT1 and 831) and Type 2 (NL-21) instruments, as defined in American National Standard
Institute (ANSI) specification S1.4-1984 and International Electrotechnical Commission
publications 804 and 651. The meters were set to the “slow” time-response mode and the
A-weighting filter network. The calibration of all sound level meters was checked before and
after the measurements using Larson Davis Model CAL200 acoustical calibrators (serial
numbers 2916 and 6645).
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During ST measurements, a noise analyst attended the SLM at all times. The only exceptions
were at ST6 and ST8, where the data was extracted from unattended LT noise monitoring results.
The noise level data at these two locations were gathered on a minute-by-minute basis, and the
results were reviewed later by a noise analyst to identify and exclude any extraneous noise; no
such extraneous noise was detected within the ST run data for either ST6 or ST8. The Leq values
collected during each measurement period (16 minutes in duration) were automatically recorded
with the digital integrating SLM and subsequently logged manually on the field datasheets for
each measurement location. Dominant noise sources observed and other relevant measurement
conditions were also identified and logged manually on the field datasheets. At all locations,

traffic noise was the dominant contributor to the measured noise levels.

Temperature, wind speed, and humidity were recorded manually using a Kestrel 3000 portable
weather station during the ST monitoring sessions. During the ST measurements, wind speeds
typically ranged from 0 to 7 miles per hour (mph). Temperatures ranged from 71-100 degrees
Fahrenheit (°F), with relative humidity typically in the range of 11-60%.

The relevant traffic data during each ST measurement was captured using video recordings. For
all measurements, traffic in the north- and southbound lanes of Mount Vernon Avenue was
videotaped. Additional videotaping and/or manual traffic counts were conducted for
measurement locations where traffic on other nearby streets was observed to potentially
contribute to the overall traffic noise level. Depending on the noise measurement location(s),
these additional streets included 2" Street, 5™ Street, King Street, and Kingman Street.

Traffic volumes during each measurement were subsequently counted and classified using the
video recordings gathered in the field. Vehicles were classified as automobiles, medium-duty
trucks, heavy-duty trucks, buses, or motorcycles. Average vehicle speeds for Mount Vernon
Avenue, 2" Street, and 5™ Street were checked periodically by driving the roads and pacing
vehicles. The observed vehicle speeds were generally close to the posted speed limits and, as a
result, the posted speed limit for each modeled roadway was used in TNM for calibration
modeling.

5.2.2 Long-Term Measurements

LT monitoring was conducted from June 28 to 29, 2017, at two locations (LT1 and LT2) using
Rion NL-21 SLMs (serial numbers 00776887 and 00676771). These are Type 2 instruments, as
defined in ANSI specification S1.4-1984 and International Electrotechnical Commission
publications 804 and 651. The LT measurement locations are identified in Figure 5-1. The
purpose of these measurements was to identify diurnal noise traffic noise patterns throughout a
typical day/night cycle. The results of LT monitoring are provided in Chapter 6 of this report.
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5.3 Traffic Noise Levels Prediction Methods

Traffic noise levels were predicted using FHWA Traffic Noise Model Version 2.5 (TNM 2.5).
The TNM 2.5 computer model is based on two FHWA reports: FHWA-PD-96-009 and FHWA-
PD-96-010 (FHWA 1998a, 1998b). Key geometric inputs for the traffic noise model were the
locations of roadways, shielding features (e.g., topography and buildings), noise barriers, and
receivers. Three-dimensional representations of these inputs were developed using computer-
aided design (CAD) drawings, profiles, and topographic contours provided by the project design
team. MicroStation software was the primary tool used to digitize the geometric inputs, based on
the available CAD files, for input into TNM 2.5.

5.3.1 Validation of the Traffic Noise Model

To validate/calibrate the accuracy of the model, TNM 2.5 was used to compare measured traffic
noise levels with modeled noise levels at the ST measurement locations. For each receiver,
traffic volumes counted during the ST measurement periods were normalized to one-hour
volumes. These normalized volumes were assigned to corresponding roadways in the project
area to simulate the strength of the noise source during the actual measurement period. Modeled
and measured sound levels were then compared to determine the accuracy of the model and
whether additional calibration was necessary. The results of calibration modeling are described
in Chapter 6 of this report.

5.3.2 Traffic Noise Modeling

Traffic noise was evaluated under Existing, design-year No-Build, and design-year Build
conditions. Appendix A summarizes the traffic volumes and assumptions used for each case. The
primary source of traffic volumes used in the modeling was the Traffic/Circulation Study (TCS)
(AECOM 2017) for the project, which is included in Appendix D on the CD attached to this report.

The TCS indicates that overall traffic volumes throughout the study area are higher during the PM
peak hour than during the AM peak hour. This is consistent with the results of the LT noise
monitoring, described in Chapter 6, which indicated that the worst noise hour occurred in the
afternoon. The vehicle mix (i.e., percentage of automobiles, medium trucks, and heavy trucks)
used throughout the modeling was based on an email memorandum prepared by the project traffic
engineer (included in Appendix D on the CD attached to this report). This memo indicates a PM
peak hour vehicle mix with one percent medium trucks and three percent heavy trucks at the
Mount Vernon Avenue and 5™ Street intersection, and one percent medium trucks and one percent
heavy trucks at both Mount Vernon Ave and 2™ Street, and Mount Vernon Avenue and Rialto
Avenue. As a result, a traffic mix of 96% - 1% - 3% (automobiles - medium trucks - heavy trucks)
was assigned to 5™ Street, and 98% - 1% - 1% was assigned to all other roadways.
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5.4 Methods for Identifying Traffic Noise Impacts and Consideration
of Abatement

Traffic noise impacts occur at receptor locations where predicted design-year noise levels are at
least 12 dB greater than existing noise levels or where 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.

According to the Protocol, abatement measures are considered acoustically feasible if a
minimum noise reduction of 5 dB is predicted for at least one affected receptor with
implementation of the abatement measures. Any receptor that is predicted to receive 5 dB or
more of noise reduction from an abatement measure is identified as a benefited receptor. 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 stated in Caltrans’ Highway Design Manual, Chapter 1100
(Caltrans 2014). Other factors that affect feasibility include topography, access requirements for
driveways and ramps, the 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 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)

As stated in the Protocol, Caltrans’ acoustical design goal is that a barrier must be predicted to
provide at least 7 dB of noise reduction at one or more benefited receptors. This design goal
applies to any receptor and is not limited to impacted receptors.

The Protocol defines the procedure for assessing reasonableness of noise barriers from a cost
perspective. Based on 2017 construction costs, an allowance of $ 92,000 is provided for each
benefited receptor (i.e., receptors that receive at least 5 dB of noise reduction from a noise
barrier). The total allowance for each barrier is calculated by multiplying the number of
benefited receptors by $92,000. If the estimated construction cost of a barrier is less than the total
calculated allowance for the barrier, the barrier is considered reasonable from a cost perspective.

3 The allowance is derived from a base allowance of $55,000 defined in the 2011 Protocol and adjusted for 2017
based on the published annual Caltrans Construction Price Index.
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The viewpoints of benefited receptors are determined by a survey that is typically conducted
after completion of the NSR. The process for conducting the survey is described in detail in the
Protocol.

This SNSR identifies traffic noise impacts and analyzes and assesses whether noise abatement is
feasible (providing at least 5 dB of noise reduction at one or more impacted receptors), whether
the design goal has been met (providing at least 7 dB of noise reduction at one or more benefited
receptors), and whether noise barriers intercept the line of sight from the exhaust stack of a
heavy truck to the first row of receptors. This SNSR also calculates the reasonable cost
allowance based on the number of benefited receptors. However, this SNSR does not calculate
the actual costs of construction and does not make any conclusions on the overall reasonableness
of noise abatement. The analysis of construction costs and the subsequent determination of
overall abatement reasonableness are provided in a separate Noise Abatement Decision Report
(NADR). Any discussions of reasonableness within this SNSR are limited solely to whether
abatement meets the design goal of 7 dB insertion loss.
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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. Land uses in the project area consist of
single-family residences (Activity Category B); a motel and a nightclub (Activity Category E); a
railyard, carwash, and retail stores (Activity Category F); and undeveloped land (Activity
Category QG).

Although all developed land uses are addressed under the Protocol, 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, which
consisted solely of residential yards (Activity Category B). No other land uses in the study area
had noise-sensitive exterior areas of frequent human use adjacent to the project alignment.
However, for informational purposes noise levels were analyzed at the vacant lot immediately
south of the motel (measurement site M8/ST10) and the parking lot of the nightclub
(measurement site M9/ST7) adjacent to Mount Vernon Avenue.

6.2 Noise Measurement Results

The existing noise environment in the project area is characterized below. The characterizations

are based on the ST and LT noise monitoring conducted for the proposed project.

6.2.1 Short-Term Monitoring

Table 6-1 summarizes the results of ST noise monitoring conducted in the project area. It lists
the receiver name; general location or address; land use/activity category; run number,
measurement start time, date, and duration; and the measured Leq. Table 6-1 also identifies the
normalized (1-hour) traffic volumes based on the traffic videos and manual counts obtained at
the time of each measurement, and the corresponding traffic speeds; these are the traffic data
used in the model validation/calibration runs. Field photos and noise measurement field sheets

are included in Appendix C of this document.
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Table 6-1. Summary of Short-Term Measurements

Land Uses/ Run # Duration Leq Autos? Medium Trucks? | Heavy Trucks? Buses? Motorcycles?
Receiver | Address Activity Category | Start Date/Start Time (minutes) (dBA) Roadway Segment ' (Speed mph) (Speed mph) (Speed mph) (Speed mph) | (Speed mph)
NB Mt Vernon Ave, south of 2" St (before
dedicated right-turn lane exits) 353 (35) 4(39) 26 (35) 4(39) _
nd i
NB Mt Vernon Ave, north of 2" St (before dedicated 266 (35) 4 (35) . . -
right-turn lane merges)
SB Mt Vernon Ave, north of 2" St 345 (35) 4 (35) — — —
SB Mt Vernon, south of 2" St 345 (35) 4 (35) 8 (35) — —
nd i
Run 1 WI?] 2 Stl, east qf Mt Vernon Ave (after dedicated 75 (35) . 8 (35) 4 (35) .
06-29-2017/10:04 a.m. 16 a6 |9 t-turn lane exits)
(Simultaneous with ST2 ' WB 24 St, west of Mt Vernon Ave 11 (25) — — — —
Run 1, below)
EB 29 St, west of Mt Vernon Ave 15 (25) — — — —
nd i
EB 2nd St, east of Mt Vernon Ave (after dedicated 146 (35) . 26(35) 4 (35) .
right-turn lane merges)
Dedicated turn lane from WB 2" St to NB Mt
71 (25) — — — —
Vernon Ave
2Dn%dslciated turn lane from NB Mt Vernon Ave to EB 71 (25) . 26 (25) 4 (25) .
NB Mt Vernon Ave, south of 2" St (before
dedicated right-turn lane exits) 349 (35) 8(3%) 23(3%) 8 (35) o
nd i
NB Mt Vernon Ave, north of 2™ St (before dedicated 266 (35) 4 (35) . 4 (35) .
240 N Mt Vernon Ave right-turn lane merges)
ST San Bernardino, CA Residential/B SB Mt Vernon Ave, north of 21 St 270 (35) _ 4 (35) 8 (35) _
SB Mt Vernon Ave, south of 2™ St 304 (35) 4 (35) 15 (35) 15 (35) —
nd i
Run 2 WI?] 2 Stl, east qf Mt Vernon Ave (after dedicated 124 (35) 4 (35) 11 (35) 8 (35) o
06-29-2017/10:22 a.m. 16 507 |19 t-turn lane exits)
(Simultaneous with ST2 ' WB 2 St, west of Mt Vernon Ave 4 (25) — — — —
Run 2, below)
EB 29 St, west of Mt Vernon Ave 34 (25) — — — —
J .
E_B 2" St, east of Mt Vernon Ave (after dedicated 169 (35) 4 (35) 23 (35) 8 (35) .
right-turn lane merges)
i nd
Sedlcated turn lane from WB 2" St to NB Mt 79 (25) . . 4 (25) o
ernon Ave
an?del(;ated turn lane from NB Mt Vernon Ave to EB 68 (25) 4 (25) 23 (25) 8 (25) .
NB Mt Vernon Ave, south of 2" St (before
dedicated right-turn lane exits) 304 (35) 15(35) 8(39) 4(39) o
nd i
NB Mt Vernon Ave, north of 2™ St (before dedicated 221 (35) 11 (35) . . o
right-turn lane merges)
Run 3 16 54.0
06-29-2017/10:40 a.m. ’ SB Mt Vernon Ave, north of 2n? St 450 (35) 4 (35) — — —
SB Mt Vernon Ave, south of 2" St 416 (35) 11 (35) 15 (35) 4 (35) —
nd i
WB 2"d St, east qf Mt Vernon Ave (after dedicated 113 (35) 4 (35) 15 (35) 4 (35) .
right-turn lane exits)
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Land Uses/ Run # Duration Leq Autos? Medium Trucks? | Heavy Trucks? Buses? Motorcycles?
Receiver | Address Activity Category | Start Date/Start Time (minutes) (dBA) Roadway Segment ' (Speed mph) (Speed mph) (Speed mph) (Speed mph) | (Speed mph)
WB 2 St, west of Mt Vernon Ave 8 (25) — — — —
EB 29 St, west of Mt Vernon Ave 23 (25) — — — —
EB 2M St, east of Mt Vernon Ave (after dedicated
right-turn lane merges) 146 (39) 8(3%) 8 (35) 4(39) o
Dedicated turn lane from WB 2" St to NB Mt
Vernon Ave 143 (29) 4(29) - - _
Dedicated turn lane from NB Mt Vernon Ave to EB
ond Gt 75 (25) 4 (25) 4 (25) 4 (25) —
Run 1
06-29-2017/10:04 a.m. 52.6 All traffic data is identical to ST1 Run 1, above. ST1 and ST2 were conducted simultaneously.
(Simultaneous with ST1
1323 W 3¢ St Run 1, above
ST2 323 W3 S Residential/B ) 16
San Bernardino, CA Run 2
06-29-2017/10:22 a.m. 52.0 Al traffic data is identical to ST1 Run 2, above. ST1 and ST2 were conducted simultaneously.
(Simultaneous with ST1
Run 2, above)
NB Mt Vernon Ave, south of 2" St (before
dedicated right-turn lane exits) 360 (35) 4(39) 15(39) 4(39) 4(39)
NB Mt Vernon Ave, north of 2" St (before dedicated
right-turn lane merges) 285 (35) 4(39) - - 4(39)
SB Mt Vernon Ave, north of 2" St 240 (35) 11 (35) — — 4 (35)
SB Mt Vernon Ave, south of 2™ St 304 (35) 8 (35) 8 (35) 8 (35) —
Run 1 WB 2 St, east of Mt Vernon Ave (after dedicated
06-28-2017/9:54 a.m. 16 520 right-turn lane exits) 131(39) 4(39) 8 (3%) 8 (3%) o
(Simultaneous with ST4 ' WB 2 St, west of Mt Vernon Ave 19 (25) — — — —
Run 1, below)
EB 29 St, west of Mt Vernon Ave 11 (25) — — — —
EB 2M St, east of Mt Vernon Ave (before dedicated 56 (35) 4 (35) . . .
right-turn lane merges)
1335 W 2 St Dedicated turn lane from WB 2" St to NB Mt
ST3 Residential/B 90 (25 — — — —
San Bernardino, CA ! ! Vernon Ave (25)
Dedicated turn lane from NB Mt Vernon Ave to EB
ond gt 94 (25) — 15 (25) 4 (25) —
NB Mt Vernon Ave, south of 2" St (before
dedicated right-turn lane exits) 405 (39) 8(39) 19(35) 4(39) o
NB Mt Vernon Ave, north of 2" St (before dedicated
right-turn lane merges) 319 (35) 8(3%) - - o
Run 2
SB Mt V A rth of 2" St 274 (35 8 (35 — — 4 (35
06-28-2017/10:14 a.m. 16 52 1 ernon AAve, norh o (39) (39) (39)
(Simultaneous with ST4 ) SB Mt Vernon Ave, south of 2" St 326 (35) 8 (35) 11 (35) 4 (35) 8 (35)
Run 2, below) d i
WB 2"d St, east qf Mt Vernon Ave (after dedicated 101 (35) 4 (35) 11 (35) 4 (35) 4 (35)
right-turn lane exits)
WB 2 St, west of Mt Vernon Ave 19 (25) — — — —
EB 29 St, west of Mt Vernon Ave 34 (25) — — — —
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Land Uses/ Run # Duration Leq Autos? Medium Trucks? | Heavy Trucks? Buses? Motorcycles?
Receiver | Address Activity Category | Start Date/Start Time (minutes) (dBA) Roadway Segment ' (Speed mph) (Speed mph) (Speed mph) (Speed mph) | (Speed mph)
nd i
EB 2" St, east of Mt Vernon Ave (before dedicated 56 (35) 4 (35) . . .
right-turn lane merges)
i d
Dedicated turn lane from WB 2"? St to NB Mt 60 (25) 4 (25) . . .
Vernon Ave
grgdsl?ated turn lane from NB Mt Vernon Ave to EB 83 (25) - 19 (25) 4 (25) 4 (25)
Run 1
06.-28-2017/9:54.a.m. 16 51.1 All traffic data is identical to ST3 Run 1, above. ST3 and ST4 were conducted simultaneously.
(Simultaneous with ST3
nd Run 1, above
ST4 1323 W2 S,t Residential/B )
San Bernardino, CA Run 2
06-28-2017/10:14 a.m. 16 51.3 All traffic data is identical to ST3 Run 2, above. ST3 and ST4 were conducted simultaneously.
(Simultaneous with ST3
Run 2, above)
NB Mt Vernon Ave, south of 2" St (before
dedicated right-turn lane exits) 278 (35) - 11(39) 4(39) -
NB Mt Vernon Ave, north of 2" St (before dedicated
) 210 (35) — — — —
right-turn lane merges)
SB Mt Vernon Ave, north of 2" St 308 (35) 4 (35) — — —
SB Mt Vernon Ave, south of 2" St 368 (35) 4 (35) 4 (35) 4 (35) —
nd i
WB 2nd St, east qf Mt Vernon Ave (after dedicated 128 (35) . 4 (35) 4 (35) .
right-turn lane exits)
Run 1
06-28-2017/10:58 a.m. 16 55.1 wB 2 St, west of Mt Vernon Ave 4 (25) —_— —_ —_ —
(Simultaneous with ST6 EB 2"¢ St, west of Mt Vernon Ave 26 (25) — — — —
Run 1, below) -
EB 24 St, east of Mt Vernon Ave (before dedicated
: 71 (35) — — — —
right-turn lane merges)
i d
\E/)g:ir:(;itici;um lane from WB 2" St to NB Mt 120 (25) 4 (25) . . .
ST5 1320 W King St Residential/B
i i .
San Bernardino, CA Dedicated turn lane from NB Mt Vernon Ave to EB - .
ond gt 60 (25) 11 (25) 4 (25)
EB King St — — — 4 (25) —
WB King St 4 (25) — — — —
NB Mt Vernon Ave, south of 2" St (before —
dedicated right-turn lane exits) 405 (39) 4(39) 8(39) 4(39)
NB Mt Vernon Ave, north of 2" St (before dedicated — — — —
) 311 (35)
right-turn lane merges)
Run 2
SB Mt Vi A rth of 2" St 233 (35 4 (35 4 (35 — —
06-28-2017/11:18 a.m. 16 565 ernon e, north © (35) (35) (35)
(Simultaneous with ST6 ’ SB Mt Vernon Ave, south of 2" St 296 (35) 4 (35) 11 (35) 4 (35) —
Run 2, below) d ; _
WB 2"d St, east qf Mt Vernon Ave (after dedicated 83 (35) 4 (35) 8 (35) 4 (35)
right-turn lane exits)
WB 2 St, west of Mt Vernon Ave 15 (25) 4 (25) — — —
EB 29 St, west of Mt Vernon Ave 30 (25) — — — —
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Land Uses/ Run # Duration Leq Autos? Medium Trucks? | Heavy Trucks? Buses? Motorcycles?
Receiver | Address Activity Category | Start Date/Start Time (minutes) (dBA) Roadway Segment ' (Speed mph) (Speed mph) (Speed mph) (Speed mph) | (Speed mph)
EB 2™ St, east of Mt Vernon Ave (before dedicated — — —
: 45 (35) —
right-turn lane merges)
H d — — P
Dedicated turn lane from WB 2" St to NB Mt 109 (25) 4 (25)
Vernon Ave
Dedicated turn lane from NB Mt Vernon Ave to EB
2nd 5 105 (25) - 4(25) 8 (25) -
EB King St — — — — —
WB King St 11 (25) — — — —
Run 1
06-28-2017/10:58 a.m. 16 53.5 All traffic data is identical to corresponding ST5 Run 1, above. ST5 and ST6 were conducted simultaneously.
(Simultaneous with ST5
1278 W Ki t Run 1, above
ST6 8 WkKing S Residential/B )
(LT1) San Bernardino, CA Run 2
06-28-2017/11:18 a.m. 16 54.9 All traffic data is identical to corresponding ST5 Run 2, above. ST5 and ST6 were conducted simultaneously.
(Simultaneous with ST5
Run 2, above)
EB 5" St, W of Mt Vernon Ave 326 (40) 4 (40) 26 (40) 11 (40) —
EB 5" St, E of Mt Vernon Ave 379 (40) 8 (40) 30 (40) 11 (40) —
WB 5t St, E of Mt Vernon Ave 330 (40) 8 (40) 19 (40) 15 (40) —
Run 1 WB 5" St, W of Mt Vernon Ave 334 (40) 8 (40) 19 (40) 8 (40) —
6-29-17/8:54 a.m. 16 635 NB Mt Vernon Ave, N of 5th St 218 (35) 15 (35) — 8 (35) —
(Simultaneous with ST8 ' SB Mt Vernon Ave, N of 51 St 338 (35) 4 (35) 4 (35) — 4 (35)
Run 1, below)
NB Mt Vernon Ave 281 (35) 8 (35) 4 (35) — —
SB Mt Vernon Ave 300 (35) — — — —
EB Kingman St 30 (25) — — — —
1293 W 5th St WB Kingman St 15 (25) — — — —
ST7 . Nightclub/F
San Bernardino, CA EB 5% St, W of Mt Vernon Ave 383 (40) 4 (40) 30 (40) 8 (40) —
EB 5" St, E of Mt Vernon Ave 469 (40) 8 (40) 34 (40) 15 (40) —
WB 5t St, E of Mt Vernon Ave 263 (40) 4 (40) 30 (40) 15 (40) —
Run 2 WB 5t St, W of Mt Vernon Ave 401 (40) 4 (40) 38 (40) 11 (40) —
u
6-29-17/9:14 a.m. 16 62.4 NB Mt Vernon Ave, N of 5th St 229 (35) 8 (35) — 8 (35) —
(Simultaneous with ST8 ' SB Mt Vernon Ave, N of 51 St 334 (35) 4 (35) 4 (35) — 4 (35)
Run 2, below)
NB Mt Vernon Ave 199 (35) 11 (35) — 4 (35) —
SB Mt Vernon Ave 315 (35) — — — 8 (35)
EB Kingman St 11 (25) — — — —
WB Kingman St 15 (25) — — — —
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Land Uses/ Run # Duration Leq Autos? Medium Trucks? | Heavy Trucks? Buses? Motorcycles?
Receiver | Address Activity Category | Start Date/Start Time (minutes) (dBA) Roadway Segment ' (Speed mph) (Speed mph) (Speed mph) (Speed mph) | (Speed mph)
Run 1
6'_29'17/8:54 a.m.. 16 54.1 All traffic data is identical to corresponding ST7 Run 1, above. ST8 and ST7 were conducted simultaneously.
(Simultaneous with ST7
1328 W Ki St Run 1, above)
ST8 ngman Residential/B
(LT2) San Bernardino, CA Run 2
6-29-17/9:14 a.m. 16 53.5 All traffic data is identical to corresponding ST7 Run 2, above. ST8 and ST7 were conducted simultaneously.
(Simultaneous with ST7
Run 2, above)
EB 5" St 626 (40) 4 (40) 45 (40) 8 (40) —
Run 1 WB 5" St 563 (40) 4 (40) 68 (40) 8 (40) —
un
(SSimUIItaneous With) ' NB Mt Vernon Ave 503 (35) 4 (35) — — 4 (35)
T10 Run 1, below
EB W Kingman St 11 (25) — — — —
ST9 1414 W Kingman St Vacant Lot/G WB E Kingman St 11 (25) 4 (25) — — —
San Bernardino, CA EB 5t St 619 (40) 11 (40) 53 (40) 11 (40) —
Run 2 WB 5" St 585 (40) 11 (40) 75 (40) 8 (40) —
un
6-28-17/2:46 p.m 16 547 SB Mt Vernon Ave 439 (35) 4 (35) — — —
gSimultaneous with) ' NB Mt Vernon Ave 420 (35) 4 (35) — — —
T10 Run 2, below
EB W Kingman St 8 (25) — — — —
WB E Kingman St 15 (25) — — — —
Run 1
6'_28'17/2:26 p-m. 16 63.9 All data identical to corresponding ST9 Run 1, above. ST9 and ST10 were conducted simultaneously.
(Simultaneous with ST9
1328 W Kingman St . ) Run 1, above)
ST10 ) Residential/B
San Bernardino, CA Run 2
6'_28'17/2:46 p-m. 16 64.9 All data identical to corresponding ST9 Run 2, above. ST9 and ST10 were conducted simultaneously.
(Simultaneous with ST9
Run 2, above)
Notes:

1. The terms “before” and “after” are specified relative to the direction of travel on the roadway segment.
2. All vehicle volumes are normalized to 1 hour, as required for input into TNM.
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6.2.2 Long-Term Monitoring

Long-term monitoring was conducted at two locations (LT1 and LT2) from June 28 to 29, 2017.
The purpose of the LT noise measurements was to determine changes in noise levels within the
project area throughout a typical day. The hourly noise monitoring data are tabulated in

Table 6-2 and Table 6-3 for LT1 and LT2, respectively. They are also presented graphically in
Figure 6-1 and Figure 6-2. The LT monitoring locations are shown in Figure 5-1.

Table 6-2. Long-Term Monitoring at Site LT1

Hourly dBA | Difference from
Date Beginning Hour (Leg[h]) Loudest Hour

9:00 AM 54.3 -3.5
10:00 AM 54.5 -3.2
11:00 AM 53.8 -3.9
12:00 PM 54.7 -3.0
1:00 PM 56.2 -1.5
2:00 PM 56.3 -14
3:00 PM 56.8 -0.9

6/28/2017 4:00 PM 57.7 0.0
5:00 PM 57.7 0.0
6:00 PM 57.3 -0.4
7:00 PM 56.2 -1.5
8:00 PM 56.3 -14
9:00 PM 55.1 2.7
10:00 PM 53.4 -4.3
11:00 PM 514 -6.3
12:00 AM 52.0 -5.8
1:00 AM 52.0 -5.7
2:00 AM 47.6 -10.2
3:00 AM 51.3 -6.4
4:00 AM 514 -6.3

6/29/2017 5:00 AM 55.7 -2.0
6:00 AM 55.0 -2.8
7:00 AM 56.0 -1.7
8:00 AM 54.4 -3.3
9:00 AM 54.6 -3.1
10:00 AM 54.2 -3.5

Maximum 57.7
Minimum 47.6
Note: Worst-hour noise levels are bolded.
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Figure 6-1. Long-Term Monitoring at Location LT1
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Table 6-3. Long-Term Monitoring at Site LT2

Hourly dBA | Difference from
Date Beginning Hour (Leq[h]) Loudest Hour

11:00 AM 54.6 -0.9
12:00 PM 53.5 -2.0
1:00 PM 54.2 -1.3
2:00 PM 53.8 -1.7
3:00 PM 54.2 -1.3
4:00 PM 55.1 -0.4

6/28/2017 5:00 PM 55.2 -0.3
6:00 PM 55.4 -0.1
7:00 PM 55.5 0.0
8:00 PM 55.4 -0.1
9:00 PM 55.1 -0.4
10:00 PM 54.0 -1.5
11:00 PM 53.5 -2.0
12:00 AM 51.9 -3.6
1:00 AM 51.5 -4.0
2:00 AM 50.3 -5.2
3:00 AM 52.5 -3.0
4:00 AM 52.8 2.7

6/29/2017 5:00 AM 54.1 26
6:00 AM 55.3 -0.2
7:00 AM 54.1 -14
8:00 AM 54.1 -14
9:00 AM 53.9 -1.6
10:00 AM 53.3 2.2

Maximum 55.5
Minimum 50.3
Note: Worst-hour noise levels are bolded.
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Figure 6-2. Long-Term Monitoring at Location LT2
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6.2.3 Traffic Noise Model Calibration

TNM 2.5 was used to compare measured traffic noise levels with modeled noise levels at field
measurement locations ST1 through ST10 using the traffic count data collected at the time of the
noise measurements. The comparison was made by subtracting the modeled sound level from the
measured sound level to quantify the difference. This calculation was repeated for both of the
measurement runs at each location, and the average (arithmetic mean) difference was used to
determine the K-factor (if any) to be used for that location. Table 6-4 compares the measured and
modeled noise levels at each measurement location. Good agreement (within 4.5 dBA) was
achieved between the measured and modeled results.

Calibration results were adjusted, as applicable, to use K-factors for the subsequent modeling of
existing and future worst-hour noise levels. Table 6-4 shows which adjustment factors were
applied to each respective modeled receiver. If the average “measured minus predicted” value
was 2.0 dBA or less for a given measurement location, then the TNM result was not adjusted for
that receiver. The K-factor for each additional modeled receiver (i.e., location where ST noise
measurements were not obtained) were based on the K-factor for the measurement site that was
closest and/or most acoustically equivalent.
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Table 6-4. Comparison of Measured and Modeled Sound Levels in the TNM 2.5 Model

Measurement Average K-Factor
Site Measured | Predicted Measured Measured Applied to
(Modeled Sound Sound Minus Minus Additional
Receiver Level Level Predicted Predicted K-Factor Modeled
Number) Run (dBA) (dBA) (dB) (dB) Used Receiver(s)
2 54.7 53.0 +1.7
ST1 (M11) +1.4 0 —
3 54.0 53.0 +1.0
1 52.6 49.3 +3.3
ST2 (M13) +2.5 +2.5 ':\AA% I\I\//|I11‘(15
2 52.0 50.3 +1.7 ’
1 52.2 49.5 +2.7
ST3 (M18) +2.1 +2.1 M19
2 52.1 50.7 +1.4
1 51.1 48.3 +2.8
ST4 (M20) +2.6 +2.6 —
2 51.3 49.0 +2.3
1 55.1 54.3 +0.8
ST5 (M21) +1.5 0 M22
2 56.5 54.3 +2.2
STE/LT1 1 53.5 55.4 -1.9
M23 -1.2 0 —
(M23) 2 54.9 55.4 0.5
1 63.5 59.9 +3.6
ST7 (M9) +3.1 +3.1 M10
2 62.4 59.8 +2.6
1 54.1 57.6 -3.5
ST8/LT2 (M6) -4.3 -4.3 M5, M7
2 53.5 58.6 -5.1
1 56.5 54.3 +2.2
ST9 (M4) +0.2 0 M1, M2, M3
2 54.7 56.6 -1.9
1 63.9 60.0 +3.9
ST10 (M8) +4.1 +4.1 —
2 64.9 60.6 +4.3

Existing worst-hour traffic noise levels were modeled using the traffic volumes and assumptions
summarized in Appendix A. Table B-1 in Appendix B summarizes the modeled noise levels at
all receivers. Existing worst-hour traffic noise levels are predicted to be in the range of 48 to 67
dBA Leq(h). None of the existing noise levels approach or exceed the applicable NAC for the
modeled land uses and Activity Categories.

Supplemental Noise Study Report
Mount Vernon Avenue Bridge Project 55



Chapter 6. Existing Noise Environment

This page intentionally left blank.

Supplemental Noise Study Report
Mount Vernon Avenue Bridge Project 56



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 (Build) and without the project (No-Build). Predicted design-
year traffic noise levels under the Build conditions are compared to existing conditions and to
design-year conditions under the No-Build Alternative. The comparison to existing conditions is
included in the analysis to identify traffic noise impacts as defined under 23 CFR 772. The
comparison to the No-Build conditions indicates the direct effect of the project.

As stated in the TeNS, modeling results are rounded to the nearest decibel before comparisons
are made. In some cases, this can result in relative changes that may not appear intuitive. An
example would be a comparison between calculated sound levels of 64.4 and 64.5 dBA. The
difference between these two values is 0.1 dB. However, after rounding, the difference is
reported as 1 dB.

The traffic noise modeling results in Table B-1 indicate worst-hour traffic noise levels at the
modeled receivers are predicted to be in the range of 49 to 68 dBA Leq(h) in the design year
(2040) for both No-Build and Build conditions. The increase in noise levels under No-Build
conditions relative to existing conditions is predicted to be in the range of 0 to 2 dB. The change
in noise levels under Build conditions relative to existing conditions is predicted to be in the
range of -1 dB (i.e., a 1 dB decrease) to +3 dB (i.e., a 3 dB increase).

The results indicate that none of the predicted noise levels would approach or exceed the
applicable NAC for any of the land uses and Activity Categories affected by traffic noise from
the proposed project. Therefore, no traffic noise impacts are predicted and consideration or

analysis of noise abatement is not required.

7.2 Comparison with Results of Previous NSR

The findings of the SNSR are fundamentally consistent with those of the original NSR, with both
studies finding no traffic noise impacts in the surrounding community as a result of the proposed
project. However, the precise results vary, as indicated in Table 7-1.
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Table 7-1. Comparison of Results from NSR and SNSR

Range of Predicted Worst-Hour Noise Levels,

Leq(h), dBA
Design Year Design Year Traffic Noise
Noise Study Receivers Existing’ No-Build? Build? Impacts
2006 NSR Residential 56-60 56-60 56-60 None
Other - - - None
Current SNSR Residential 48-63 49-63 49-63 None
Other 54-67 55-68 55-68 None

" Existing Year for 2006 NSR was 2004 and for this SNSR is 2017
2 Design Year for 2006 NSR was 2025 and for this SNSR is 2040
Note: 2006 NSR considered only residential receivers.

The difference in results is not surprising given the important differences between the two

studies. In addition to the fact the proposed project itself has been refined, the analysis in the

2006 NSR was substantially different from that in the current SNSR in several other important

ways:

e The 2006 NSR was completed 11 years ago.

e The 2006 NSR was based on the 1998 versions of Caltrans’ Protocol and TeNS, both of
which have since been superseded.

e The 2006 NSR used Caltrans’ Sound32 traffic noise model, which has since been replaced
with the FHWA TNM used in this SNSR.

e The 2006 NSR analyzed five receiver locations, compared to the 23 locations analyzed in

the SNSR.
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The following discussion related to addressing construction noise supersedes the discussion
included in Section H of the 2006 NSR. During construction of the project, noise from
construction would intermittently dominate the noise environment in the vicinity of construction
activities. Table 8-1 summarizes noise levels produced by construction equipment that is
anticipated to be used for the project. Standard construction equipment is expected to generate
maximum noise levels ranging from 74 to 90 dBA at a distance of 50 feet, while pile driving
would generate maximum noise levels of approximately 101 dBA at 50 feet. Noise produced by
construction equipment would be reduced at a rate of about 6 dB per doubling of distance.

Table 8-1. Construction Equipment Noise

Equipment Lmax @ 50 feet (dBA, slow)
Asphalt paver 77
Backhoe 78
Bulldozer 82
Compactor 83
Crane 81
Drill rig 84
Hoe rams 90
Loader 79
Man lift 75
Pile hammer 101
Road grader 85
Roller/sheeps foot roller/vibrating roller 80
Scraper 84
Sweeper 82
Trencher 80
Trucks (asphalt emulsion, bucket, boom, concrete, flat bed, haul, pickup, water) 74-81

Source: FHWA 2008. See also:
http://www.fhwa.dot.gov/environment/noise/construction_noise/rcnm/rcnm.pdfhttp://www.fhwa.dot.gov/environment/n
oise/construction_noise/rcnm/rcnm.pdf

Noise associated with construction is controlled by Caltrans 2015 Standard Specifications
Section 14-8.02, “Noise Control,” which states the following:

Control and monitor noise resulting from work activities.

Do not exceed 86 dBA Lnax at 50 feet from the job site from 9:00 p.m. to 6:00 a.m.
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In addition, Section 14-8.02 may be edited specifically for this project during the plans,
specifications, and estimates phase to incorporate all or part of 2015 Standard Special Provision
(SSP) Number 14-8.02, which states the following:

Replace the 2nd paragraph of section 14-8.02 with:

Noise from job site activities must not exceed 86 dBA Lmax at 50 feet from the job site
from p.m. to a.m., except the following activities may exceed this noise
restriction during the hours and on the days shown in the following table:

Noise Restriction Exceptions

Hours Days
Activity From To From Through

Do not operate construction equipment or run equipment engines from 7:00 p.m. to 7:00
a.m. or on Sundays at the job site except to:

1. Service traffic-control facilities
2. Service construction equipment

Add to section 14-8.02:

Furnish 1 Type 1 sound-level meter and 1 acoustic calibrator for the Department to use
until Contract acceptance to monitor noise.

The sound-level meter must:

1. Be calibrated and certified by the manufacturer or an independent acoustical
laboratory before delivery to the Department

2. Be capable of taking measurements using the A-weighting network and the slow-
response settings

3. Have a microphone fitted with a windscreen

4. Be recalibrated annually by the manufacturer or an independent acoustical laboratory

Provide training in noise monitoring to 1 Department employee designated by the
Engineer. The person delivering the training must be trained in noise monitoring.

The Department returns the equipment to you at Contract acceptance.

Construction noise would be temporary and intermittent. No adverse noise impacts from

construction are anticipated because construction would be conducted in accordance with
Caltrans 2015 Standard Specifications Section 14.8-02, which would be supplemented as
necessary by Standard Special Provision (SSP) Number 14-8.02.
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Appendix A Traffic Data

This appendix contains summary tables, presenting the traffic data used for the traffic noise
modeling, for existing conditions and for the design-year under No-Build and Build conditions.






Table A-1 Existing PM Peak Hour Traffic Volumes

Number of | T0tal Peak Auto Medium Trucks Heavy Trucks Speed
Roadway Segment Lanes Hour R R R
Volume %o Volume %o Volume %o Volume (A/MT/HT)
NB Mt Vernon Ave Ln 1 . 1 350 4 4
South of King Street 714 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 350 3 3
NB Mt Vernon Ave Ln 1 1 344 4 4
South of 2nd Street 702 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 344 3 3
NB Mt Vernon Ave Ln 1 . 1 266 3 3
South of 2nd Street Intersection 541 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 265 2 2
NB Mt Vernon Ave Ln 1 . 1 265 3 3
North of 2nd Street Intersection 539 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 264 2 2
NB Mt Vernon Ave Ln 1 . 1 360 4 4
Over Mt Vernon Ave Bridge 733 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 359 3 3
NB Mt Vernon Ave Ln 1 1 358 4 4
South of 5th Street 730 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 358 3 3
NB Mt Vernon Ave Ln 1 1 349 4 4
North of 5th Street 712 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 349 3 3
NB Mt Vernon->EB 2nd South of 2nd Street 1 161 98% 157 1% 2 1% 2 25/25/25
WB 2nd->NB Mt Vernon North of 2nd Street 1 194 98% 190 1% 2 1% 2 25/25/25
SB Mt Vernon Ave Ln 1 1 297 3 3
North of 5th Street 605 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 296 3 3
SB Mt Vernon Ave Ln 1 1 283 3 3
South of 5th Street 578 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 283 3 3
SB Mt Vernon Ave Ln 1 . 1 287 3 3
Over Mt Vernon Ave Bridge 585 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 286 3 3
SB Mt Vernon Ave Ln 1 1 311 3 3
South of 2nd Street 634 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 311 3 3
SB Mt Vernon Ave Ln 1 . 1 312 3 3
South of King Street 635 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 311 3 3
EB5thStLn 1 1 334 4 11
West of Mt Vernon Ave 696 96% 1% 3% 40/40/40
EB 5th St Ln 2 1 334 3 10
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Number of Total Peak Auto Medium Trucks Heavy Trucks Speed
Roadway Segment Hour
Lanes Volume % Volume % Volume % Volume (A/MT/HT)

EB5th StLn 1 1 339 4 11

East of Mt Vernon Ave 705 96% 1% 3% 40/40/40
EB 5th StLn2 1 338 3 10
WB 5th StLn 1 1 341 4 11

East of Mt Vernon Ave 710 96% 1% 3% 40/40/40
WB 5th St Ln 2 1 341 3 10
WB 5th St Ln 1 1 359 4 11

West of Mt Vernon Ave 746 96% 1% 3% 40/40/40
WB 5th St Ln 2 1 358 3 11
EB 2nd St West of Mt Vernon Ave 1 37 100% 37 0% 0 0% 0 25/25/25
EB2nd StLn 1 1 66 1 1

East of Mt Vernon Ave 133 98% 1% 1% 35/35/35
EB 2nd St Ln 2 1 65 0 0
EB2nd StLn 1 1 144 2 2

East of Mt Vernon Ave 294 98% 1% 1% 35/35/35
EB 2nd St Ln 2 1 144 1 1
WB 2nd StLn 1 1 180 2 2

East of Mt Vernon Ave 367 98% 1% 1% 35/35/35
WB 2nd St Ln 2 1 179 2 2
WB 2nd StLn 1 1 85 1 1

East of Mt Vernon Ave 173 98% 1% 1% 35/35/35
WB 2nd St Ln 2 1 84 1 1
WB 2nd St West of Mt Vernon Ave 1 30 100% 30 0% 0 0% 0 25/25/25
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Table A-2 Future No Build PM Peak Hour Traffic Volumes

Number of | T0tal Peak Auto Medium Trucks Heavy Trucks Speed
Roadway Segment Lanes Hour R R R
Volume %o Volume %o Volume %o Volume (A/MT/HT)
NB Mt Vernon Ave Ln 1 . 1 531 6 6
South of King Street 1,083 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 530 5 5
NB Mt Vernon Ave Ln 1 1 527 6 6
South of 2nd Street 1,075 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 526 5 5
NB Mt Vernon Ave Ln 1 . 1 465 5 5
South of 2nd Street Intersection 950 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 465 5 5
NB Mt Vernon Ave Ln 1 . 1 468 5 5
North of 2nd Street Intersection 955 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 467 5 5
NB Mt Vernon Ave Ln 1 . 1 585 6 6
Over Mt Vernon Ave Bridge 1,193 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 584 6 6
NB Mt Vernon Ave Ln 1 1 426 5 5
South of 5th Street 870 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 426 4 4
NB Mt Vernon Ave Ln 1 1 412 4 4
North of 5th Street 840 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 412 4 4
NB Mt Vernon->EB 2nd South of 2nd Street 1 125 98% 123 1% 1 1% 1 25/25/25
WB 2nd->NB Mt Vernon North of 2nd Street 1 238 98% 234 1% 2 1% 2 25/25/25
SB Mt Vernon Ave Ln 1 1 275 3 3
North of 5th Street 561 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 274 3 3
SB Mt Vernon Ave Ln 1 1 305 3 3
South of 5th Street 621 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 304 3 3
SB Mt Vernon Ave Ln 1 . 1 382 4 4
Over Mt Vernon Ave Bridge 780 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 382 4 4
SB Mt Vernon Ave Ln 1 1 374 4 4
South of 2nd Street 763 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 373 4 4
SB Mt Vernon Ave Ln 1 . 1 375 4 4
South of King Street 766 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 375 4 4
EB5thStLn 1 1 365 4 12
West of Mt Vernon Ave 761 96% 1% 3% 40/40/40
EB 5th St Ln 2 1 365 4 11

Table A-2 Future No Build Peak PM Hour Traffic Volumes
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Number of Total Peak Auto Medium Trucks Heavy Trucks Speed
Roadway Segment Hour
Lanes Volume % Volume % Volume % Volume (A/MT/HT)

EB5th StLn 1 1 360 4 12

East of Mt Vernon Ave 750 96% 1% 3% 40/40/40
EB 5th StLn2 1 359 4 11
WB 5th StLn 1 1 385 4 12

East of Mt Vernon Ave 801 96% 1% 3% 40/40/40
WB 5th St Ln 2 1 384 4 12
WB 5th St Ln 1 1 376 4 12

West of Mt Vernon Ave 782 96% 1% 3% 40/40/40
WB 5th St Ln 2 1 375 4 11
EB 2nd St West of Mt Vernon Ave 1 37 100% 37 0% 0 0% 0 25/25/25
EB2nd StLn1 1 68 1 1

East of Mt Vernon Ave 140 97% 1% 1% 35/35/35
EB 2nd St Ln 2 1 68 1 1
EB2nd StLn1 1 130 2 2

East of Mt Vernon Ave 265 98% 1% 1% 35/35/35
EB 2nd St Ln 2 1 129 1 1
WB 2nd StLn 1 1 176 2 2

East of Mt Vernon Ave 359 98% 1% 1% 35/35/35
WB 2nd St Ln 2 1 175 2 2
WB 2nd StLn 1 1 59 1 1

East of Mt Vernon Ave 121 97% 2% 2% 35/35/35
WB 2nd St Ln 2 1 58 1 1
WB 2nd St West of Mt Vernon Ave 1 30 100% 30 0% 0 0% 0 25/25/25
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Table A-3 Future Build PM Peak Hour Traffic Volumes

Number of Total Peak Auto Medium Trucks Heavy Trucks Speed
Roadway Segment Hour
Lanes Volume % Volume % Volume % Volume (A/MT/HT)
NB Mt Vernon Ave Ln 1 ) 1 531 6 6
South of King Street 1,083 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 530 5 5
NB Mt Vernon Ave Ln 1 1 527 6 6
South of 2nd Street 1,075 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 526 5 5
NB Mt Vernon Ave Ln 1 . 1 465 5 5
South of 2nd Street Intersection 950 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 465 5 5
NB Mt Vernon Ave Ln 1 i 1 585 6 6
Over Mt Vernon Ave Bridge / 1,193 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 North of 2nd Street Intersection 1 584 6 6
NB Mt Vernon Ave Ln 1 1 426 5 5
South of 5th Street 870 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 426 4 4
NB Mt Vernon Ave Ln 1 1 412 4 4
North of 5th Street 840 98% 1% 1% 35/35/35
NB Mt Vernon Ave Ln 2 1 412 4 4
NB Mt Vernon->EB 2nd South of 2nd Street 1 125 98% 123 1% 1 1% 1 25/25/25
SB Mt Vernon Ave Ln 1 1 275 3 3
North of 5th Street 561 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 274 3 3
SB Mt Vernon Ave Ln 1 1 305 3 3
South of 5th Street 621 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 304 3 3
SB Mt Vernon Ave Ln 1 i 1 382 4 4
Over Mt Vernon Ave Br1dg§ / 720 98% 1% 1% 15/35/35
SB Mt Vernon Ave Ln 2 North of 2nd Street Intersection 1 382 4 4
SB Mt Vernon Ave Ln 1 1 374 4 4
South of 2nd Street 763 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 373 4 4
SB Mt Vernon Ave Ln 1 . 1 375 4 4
South of King Street 766 98% 1% 1% 35/35/35
SB Mt Vernon Ave Ln 2 1 375 4 4
EB5thStLn 1 1 365 4 12
West of Mt Vernon Ave 761 96% 1% 3% 40/40/40
EB 5th St Ln 2 1 365 4 11
EB 5th StLn 1 1 360 4 12
East of Mt Vernon Ave 750 96% 1% 3% 40/40/40
EB 5th St Ln 2 1 359 4 11

Table A-3 Future Build Peak PM Hour Traffic Volumes
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Number of | T0tal Peak Auto Medium Trucks Heavy Trucks Speed
Roadway Segment Hour
Lanes Volume % Volume % Volume % Volume (A/MT/HT)

WB 5th StLn 1 1 385 4 12

East of Mt Vernon Ave 801 96% 1% 3% 40/40/40
WB 5th St Ln 2 1 384 4 12
WB 5th StLn 1 1 376 4 12

West of Mt Vernon Ave 782 96% 1% 3% 40/40/40
WB 5th St Ln 2 1 375 4 11
EB 2nd St West of Mt Vernon Ave 1 37 100% 37 0% 0 0% 0 25/25/25
EB2nd StLn 1 East of Mt Vernon Ave 1 140 97% 136 1% 2 1% 2 35/35/35
EB2nd StLn 1 1 130 2 2

East of Mt Vernon Ave 265 98% 1% 1% 35/35/35
EB2nd StLn2 1 129 1 1
WB 2nd StLn 1 1 176 2 2

East of Mt Vernon Ave 359 98% 1% 1% 35/35/35
WB 2nd St Ln 2 1 175 2 2
WB 2nd St West of Mt Vernon Ave 1 30 100% 30 0% 0 0% 0 25/25/25

Table A-3 Future Build Peak PM Hour Traffic Volumes
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Appendix B Predicted Existing and Future Noise
Levels







Table B-1. Predicted Future Noise Levels and Noise Barrier Analysis

Mount Vernon Avenue Bridge Project Future Worst Hour Noise Levels (Traffic Noise Only) - Lq(h), dBA
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1323 W 3rd St,
M13 ST2 | Residentia/B | 2 |San Bernardino,| 56 57 59 1 2 3 B (67) | NONE - - - - - - - - - - - - - - - - - -
CA
1344 W 2nd St,
M14 -- Residential/B 3 |San Bernardino,|] 52 54 54 2 0 2 B (67) | NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CA
1324 W 2nd St,
M15 - Residential/B 1 |San Bernardino,| 56 57 59 1 2 3 B (67) | NONE - - - - - - - - - - - - - - - - - -
CA
Undeveloped
M16 - Land/G 1 N/A 54 56 56 2 0 2 G(-) | NONE - - - - - - - - - - - - - - - - - -
Undeveloped
M17 - Land/G 1 N/A 63 64 62 1 2 -1 G(-) | NONE - - - - - - - - - - - - - - - - - -
1335 W 2nd St,
M18 ST3 | Residential/B 1 |San Bernardino,| 55 56 56 1 0 1 B (67) | NONE - - - - - - - - - - - - - - - - - -
CA
1341 W 2nd St,
M19 -- Residential/B 2 |San Bernardino,| 49 51 51 2 0 2 B (67) | NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CA
1323 W 2nd St,
M20 ST4 | Residentia/B | 3 |SanBernardino,| 52 54 54 2 0 2 B (67) | NONE - - - - - - - - - - - - - - - - - -
CA
160 N Mt
m21 | sT5 | Residentays | 1 | VemonAve. | g5 | 57 57 1 0 1 | B(67) | NONE - - - - - - - - - - - - - - - - - -
San Bernardino,
CA
155 N Mt
M2 | - | Residentavs | 3 | VemonAve. | g5 | s 58 2 0 2 |B@®7 | NONE - - - - - - - - - - - - - - - - - -
San Bernardino,
CA
sT6 1278 W King St,
M23 Residential/B 1 San Bernardino,|] 57 58 58 1 0 1 B (67) | NONE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
(LT1) CA

Note: Under Existing and No Build conditions, M11/ST1 is representative of one vacant lot and three residences. However, these properties will all be acquired as part opf the proposed project and, therefore, M11/ST1 does not represent any sensitive receptors under the Build condition.
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Scantek, inc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL 2540:1994 part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

’t'iﬁ_jﬁ LEFI §HE§"_‘F @i.,se-ﬂ* = %u Féari'ﬁﬁffi—ﬂ?‘ a3

NV

CALIBRATIO

N
NVLAP Lab Code: 200625- 1

By GE}E:@' T,
ulk i (1

®
0

Calibration Certificate N0.37557

Instrument: Sound Level Meter

Madel: NL21

Manufacturer:  Rlon

Serlal number: 00776887

Tested with: Microphone UC52 s/n 114985

Preamplifier NH21s/n 24692

Type (class): 2
Customer:

Tel/Fax:

ICF International

949-333-6119 /

Date Calibrated:12/21/2016 Cal Due: 12/21/2017

Status: Recelved Sent
In tolerance: X X
Qut of tolerance:

See comments:
Contains nen-accredited tests: _ Yes X No
Calibration service: __ Basic X_ Standard

Address:

Tested In accordance with the following procedures and standards:
Calibration af Sound Level Meters, Seantek Inc., Rev. 6/26/2015

SLM & Dosimeters — Acoustical Tests, Scantek Ine., Rev, 7/6/2011

1 Ada, Suite 100
Irvine, CA 92618

Instrumentation used for calibration: Nor-1504 Norsonic Test System:

Traceability evidence
Instrument - Manufacturer Description 5N Cal, Datg Cal, Lab / Acereditation Cal. Due

483B-Marsonle SME Cal Unit 31061 Jul 27, 2016 Scantak, Inc./ NVLAP Jul 27, 2017
05-360-5R5 Function Generator 88077 Sep 15, 2016 ACR Env.f AZLA Sep 15, 2018
34401 A-Agilant Technologies Digital Voltmatar MY47011118 | Sep 15, 2016 ACR Env./ A2LA Sep 15, 2017
HA30-Themmen fetea Station 1040170/39633 | Nov 1, 2016 ACR Env./ AJLA Moy 1, 2017
PC Program 1019 Norsonic Calibration software w.6.1T :;td;;:: Seantek, Inc. -

1251-Norsonle Calibrator 0878 Nov 10, 2016 | Scantek, Inc./ NVLAP Mov 10, 2017
42 26=Briiel&Kjmr Multifunctlan callbrator 2305103 Jul 25, 2016 Scantok, Inc./ NVLAP Jul 25, 2017

Instrumentation and test results are traceable to Sl (International System of Units) through standards
maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Temperature (°C) Barometric pressure (kPa) Relative Humidity (%)
22.5 100.72 37.5
Calibrated by: lagremy Gotwalt Authorized signatory: Steven E. Marshall
Signature mﬁ’ Slgnature 4
Date \2/21/ 1 Date /2

Calibration Cartificatos or Test Reports shall not be reproduced, except In full, without written approval of the laboratory.

This Calibration Cartificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency af the fedaral government,
Document stored  Z\Calibration Lab\SLM 2016\RIONL21 Q0776887 M1 doc

Page 1 of 2
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Results summary: Device complies with following clauses of mentioned specifications:

1 EXPANDED
CLAUSES FROM IEC/ANSI STANDARDS RESULT2? UNCERTAINTY
REFERENCED IN PROCEDURES: {coverage factor 2} {dB}

INRICATION AT THE CALIBRATION CHECK FREQUENCY - IEC61672-3 ED.2 CLAUSE 10 Passed 0.15
SELF-GENERATED NOISE - IEC 61672-3 ED.2 CLAUSE 11 For info 0.3
ACOUSTICAL TEST OF A FREQUENCY WEIGHTING - IEC 61672-3 £D.2.0 CLAUSE 12 Passed 0.3
FREQUENCY WEIGHTINGS: A NETWORK - IEC 61672-3 ED.2,0 CLAUSE 13 Passed 0.2
FREQUENCY WEIGHTINGS; C NETWORK - IEC 61672-3 ED.2.0 CLAUSE 13 Passed 0.2
FREQUENCY WEIGHTINGS: Z NETWORK - IEC 61672-3 ED.2.0 CLAUSE 13 Passed 0.2
FREQUENCY AND TIME WEIGHTINGS AT 1 KHZ IEC 61672-3 ED.2.0 CLAUSE 14 Passed 0.2
LEVEL LINEARITY ON THE REFERENCE LEVEL RANGE - IEC 61672-3 ED.2 CLAUSE 16 Passed 0.25
LEVEL LINEARITY INCLUDING THE LEVEL RANGE CONTROL - IEC 61672-3 ED.2.0 CLAUSE 17 Passed 0,25
TONEBURST RESPONSE -~ IEC 61672-3 ED.2.0 CLAUSE 18 Passed 0.3
PEAK C SOUND LEVEL - IEC 61672-3 ED.2.0 CLAUSE 19 Passed 0.35
QVERLOAD INDICATION - {EC 61672-3 ED.2.0 CLAUSE 20 Passed 0.25
HIGH LEVEL STABILITY TEST - IEC 61672-3 ED.2.0 CLAUSE 21 Passed 0.1
LONG TERM STABILITY TEST - IEC 61672-3 ED,2.0 CLAUSE 15 Passed 0.1
FILTER TEST 1/30CTAVE: RELATIVE ATTENUATION - iEC 61260, CLAUSE 4.4 & #5.3 Passed 0.25
COMBINED ELECTRICAL AND ACOUSTICAL TEST - IEC 61672-3 £D.2.0 CLAUSE 13 Passed See test report

1 The results of this calibration apply only to the Instrument type with serial number identified in this report,
2 Parameters are certified at actual environmental conditions.
3 The tests marked with {*) are not covered by the current NVLAP accreditation,

Comments: The sound level meter submitted for testing has successfully completed the class 2
periadic tests of IEC 61672-3, for the environmental conditions under which the
tests were performed. However, No general statement or conclusion can be made
about conformance of the sound level meter to the full requirements of IEC 61672-1
because evidence was not publicly available, from an independent testing
organization responsible for pattern approvals, to demonstrate that the model of
sound level meter fully conforms to the requirements of IEC 61672-1:2002, and
because the periodic tests of IEC 61672-3 cover only a limited subset of the
specifications in |IEC 61672-1.

Note: The instrument was tested for the parameters listed in the table above, using the test methods described in the
listed standards. All tests were performed around the reference conditions. The test results were compared with the
manufacturer’s or with the standard’s specifications, whichever are larger.

Compliance with any standard cannot be claimed based solely on the periodic tests.

Tests made with the following attachments to the instrument:

Microphone: Rion UC52 s/n 114985 for acoustical test

Preamplifier: Rion NH21 s/n 24692 for all tests

Other: Rion EC04 extension cable for all tests and line adaptor ADPOQ5S {18pF) for electrical tests

Accompanying acoustical calibrator:  none

Windscreen: none

Measured Data: in Test Report # 37557 of nine pages.

Place of Calibration: Scantek, Inc.
6430 Dobbin Road, Suite C Ph/Fax: 410-290-7726/ -9167
Columbia, MD 21045 USA callab@scantekinc.com

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored  Z:\Calibration Lab\SLM 2016\RIONL21 00776887 _Mi.doc Page 2 of 2
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@ Scantek, Inc. L
> CALIBRATION LABORATORY o
j"! il
, ﬁ;@ ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1 CALIBRATION "F!} .
o ACCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0

T

Calibration Certificate N0.37558 %}f

S,

. II".. il
\
/ 1,‘"'.' ~ Instrument: Sound Level Meter Date Caiibrated:12f/21/2016 Cal Due: 12/21/2017 ' -ml' \
i I{;} i Maodel: NL21 Status: Received Sent
\4 --.l Manufacturer:  Rion in telerance: X X e ;
; -;.r.:f.' : | Serigl number: 00676771 Out of tolerance: Y
| ”‘Qf i Tested with: Microphone UCS52 s/n 113476 See comments: )
| Preamplifier NH21s/n 23983 Contalns non-accredited tests: __Yes X No : ,i" e
(lf i| Tvpe (class): 2 Calibration service: __ Basic X_ Standard
' {l:. i Customer: ICF International Address: 1 Ada, Suite 100 ;}'
et || Irvine, CA 92618
Ifllil | Tel/Fax: 949-333-6119 / ! | 1"
if l o
-'{ﬂ:@ 1| Tested in accordance with the following procedures and standards: ),
A 21| Callbration of Sound Level Meters, Scantek Inc., Rev, 6/26/2015 et
f rl‘i"' 1 I| SLM & Dasimeters — Acoustleal Tests, Scantek Inc., Rev. 7/6/2011 i
L6 |
\ .\I*I?. I Instrumentation used for callbratlon: Nor-1504 Norsonlc Test System: | B
. F l Traceabllity evidence g i‘- \
'.I.. @“: | ! Instrument - Manufacturer Description !-ﬂ\l Cal. Date Col. Ll / Bcrechtation Cal. Due @;y .
W ‘I . A483B=Norsonlc SME Cal Unit 31061 Jul 27, 2016 Scantek, Inc./ NVLAP Jul 27, 2017 i,
"',;',f | | ': D5-360-5R% Functlon Generator BRO7T7 Sep 15, 2016 ACR Env./ AZLA Sep 15, 2018 | ~‘:\“ \\
f‘ {‘l‘ . 34401A-Agilent Technologies Digltal Veltmater MY47011118 | Sep 15, 2016 ACR Env./ AZLA Sep 15, 2017 | j']
y __" I HM3I0-Thommen Meteo Statlon 1040170/39633 | Nov 1, 2016 ACH Env. AZLA Mov 1, 2017 | ¥4
Il J,_ | PC Pragram 1019 Nersonie Callbration software v.61T :::f;é:: Scantak, Ine, . ',:\i '
1\‘3\ . 1251-Norsonlc Callbratar 10878 Now 10, 2016 Scantek, Inc.f NVLAP Nov 10, 2017 | y"‘l!
. A226-Brial &K joer Multifunetion callbrator 2305103 Jul 25, 2016 Scantek, Inc./ NVLAP Jul 25, 2017

\ '.‘:Li. | Instrumentation and test results are traceable to 5| {(International System of Units) through standards
v maintained by NIST (USA) and NPL (UK).

-

o
'3‘%

? i
\ it Environmental conditions: ’
| Temperature (*C) Barometric pressure (kPa) Relative Humidity (%)
f 7
((d 22.7 100.74 38.5 ‘

e

i

=y

rﬁmf .

Calibrated by: Jiemy Gotwalt Authorized signatory: Steven E. Marshall
Signature W Signature [
Date (2721416 Date fz /i

=

e rd 1
\ I'.‘\.‘: Calibration Certificates ar Test Reports shall not be reproduced, except In full, without writtan approval of the laboratery. | ,jj I/
e This Callbration Certificate or Test Reports shall not be used to claim product certification, approval or endorsemant by NVLAP, NIST, 1=
7l | or any agency of the federal government. :
] ||f|::" Document stored  Z)\Callbration Lab\SLM 2016\RIONL21_00676771_M1.doc Page 1 af 2 )
\ .
\':\t,l_ |- naf g
Sl I

" , 7 o, y ¥, », ., ; o ) =



Results summary: Device complies with following clauses of mentioned specifications:

1 EXPANDED
CLAUSES FROM IEC/ANSI STANDARDS RESULT2? UNCERTAINTY
REFERENCED iN PROCEDURES: {coverage factor 2) [dB]
INDICATION AT THE CALIBRATION CHECK FREQUENCY - IEC61672-3 ED.2 CLAUSE 10 Passed 0.15
SELF-GENERATED NOISE - IEC 61672-3 ED.2 CLAUSE 11 For Info 0.3
ACOUSTICAL TEST OF A FREQUENCY WEIGHTING - IEC 61672-3 ED.2.0 CLAUSE 12 Passed 0.3
FREQUENCY WEIGHTINGS: A NETWORK - |JEC 61672-3 ED.2.0 CLAUSE 13 Passed 0.2
FREGUENCY WEIGHTINGS: C NETWORK - 1EC 61672-3 ED.2.0 CLAUSE 13 Passed 0.2
FREQUENCY WEIGHTINGS: Z NETWORK - |EC 61672-3 ED.2.0 CLAUSE 13 Passed 0.2
FREQUENCY AND TIME WEIGHTINGS AT 1 KHZ IEC 61672-3 ED.2.0 CLAUSE 14 Passed a2
LEVEL LINEARITY ON THE REFERENCE LEVEL RANGE - IEC 61672-3 ED.2 CLAUSE 16 Passed 0,25
LEVEL LINEARITY INCLUDING THE LEVEL RANGE CONTROL - {EC 61672-3 £D.2.0 CLAUSE 17 Passed 0.25
TONEBURST RESPONSE - |EC 61672-3 ED.2.0 CLAUSE 18 Passed 0.3
PEAK C SOUND LEVEL - IEC 61672-3 ED.2.0 CLAUSE 19 Passed 0.35
OVERLOAD INDICATION - IEC 61672-3 £D.2.0 CLAUSE 20 Passed 0.25
HIGH LEVEL STABILITY TEST - IEC 61672-3 ED.2.0 CLAUSE 21 Passed .1
LONG TERM STABIUTY TEST - IEC 61672-3 £D.2.0 CLAUSE 15 Passed 0.1

1 The resuits of this calibration apply only to the instrument type with serlal number identified in this report.

2 parameters are certified at actual environmental conditions.
3 The tests marked with (*) are not coverad by the current NVLAP accreditation.

Comments: The sound level meter submitted for testing has successfully completed the class 2
periodic tests of IEC 61672-3, for the environmental conditions under which the
tests were performed. However, No general statement or conclusion can be made
about conformance of the sound level meter to the full requirements of IEC 61672-1
because evidence was not publicly available, from an independent testing
organization responsible for pattern approvals, to demonstrate that the model of
sound level meter fully conforms to the requirements of IEC 61672-1:2002, and
because the periodic tests of [EC 61672-3 cover only a limited subset of the

specifications in IEC 61672-1.

Note: The instrument was tested for the parameters listed in the table above, using the test methods described in the
listed standards. All tests were performed around the reference conditions. The test results were compared with the

manufacturer's or with the standard’s specifications, whichever are larger.
Compliance with any standard cannot be claimed based solely on the periodic tests.

Tests made with the following attachments to the instrument:

Microphone: Rion UC52 s/n 113476 for acoustical test

Preamplifier: Rion NH21 s/n 23983 for all tests

Other: Rion EC04 extension cable for all tests and line adaptor ADPOOS (18pF) for electrical tests

Accompanying acoustical calibrator:  none

Windscreen:  none

Measured Data: in Test Report # 37558 of nine pages.

Place of Calibration: Scantek, Inc.
6430 Doehbin Road, Suite €
Columbia, MD 21045 USA

PhfFax: 410-290-7726/ -9167

callab@scantekinc.com

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,

or any agency of the federal government,
Document stored  Z:\Calibration Lab\SLM 2016\RIONL21_00676771_M1.doc

Page 2 of 2




Calibration Certificate

Cartificate Numbar 2017000056
Customer:

IFC International

1 Adn

Irvine, CA 92618, United States

Model Number 831 Procedure Number  DOQO1.8384
Serlal Number 0003786 Technician Ron Harris
Test Results Pass Calibration Date 4 Jan 2017
Callbration Due 4 Jan 2018
ASR |
Initlal Condition AS RECEIVED same as shipped Temperature 2346 °C £0.25 °C
Description Larson Davis Model 831 Humidity 48.7 %RH 2.0 %RH
Clasa 1 Sound Level Meter Static Pressura B545 kPa +0.13kPa
Firmware Revision: 2,311
Evaluation Method Tested with: Data reported In dB8 re 20 uPa.

Larson Davis PRMB31. S/M 029611
PCB 377802, 5/N 147191

Larson Davis CAL200. S/N 9079
Larson Davis CAL291, S/N 0203

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure DO001.8378:

IEC 60851:2001 Type 1 ANS| $1.4-2014 Class 1
IEC 60B04:2000 Type 1 ANSI $1.4 (R2006) Type 1
IEC 81252:2002 ANSI $1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

IEC 61672:2013 Class 1 ANSI S1.43 (R2007) Type 1

Issuing lab cerlifies that the instrument described abova meats or exceeds all specilications as stated in (he referenced procedure
(unless otherwise noled). It has been calibrated using maasuremant standards {raceabla 1o the Intarnational Systam of Units (51)
through tha Mational Institute of Standards and Technolegy (MIST), or olher nalional measuremant institutes, and mests the

requireaments of ISOMIEC 17025:2008,
Tosl points marked with a ¥ in the uncertainties column do not fall within this laboratory’s scopo of accraditation.

The quality system is registered to IS0 9001:2008,
This calibration is a direct comparison of the unit under test to the listed reference standards and did not invalve any sampling plans ta
complela. Mo allowanca has bean made for the instabilily of the test device due to use, time, elc. Such allowances would be made by
the: customer as nesdad,

The uncertainties were computed in accordanca with the IS0 Guide to the Exprassion of Uncartainty in Measuremant (GUM). A
coverage factor of approximately 2 sigma (k=2) has baen applied to the standard uncertainty la express the expanded uncertainty at

approximately 85% confidence leval,

This report may not be reproduced, axcept in full, unless permission for the publication of an approved abstract is abtainad In wriling
fram tha organization lasuing this repor,

Caorraction data from Larson Davis Model 831 Sound Level Mater Manual, 1831,01 Rev O, 2016-08-18

Far 1/4" mierophones, the Larson Davis ADP0Z24 1/4" to 1/2" adaptor |5 used with the callbrators and the Larson Davis ADP043 1/4" to

Larson Davis, a division of PCB Piezotronics, Inc L @
1681 West 820 North fq&_f::_«:ﬁ LARSON DAVIS
Provo, UT 84601, United States e

L A PCB PIEZOTRONICS DIV.
716-684-0001 e

2017-1-4T15:46:41 Page 1 of 3 00001, 8406 Rev B



Certificate Number 2017000056
1/2" adaplor is used with the preamplifier.

Calibration Check Frequancy: 1000 Hz; Reference Sound Pressure Lavel: 114 dB re 20 pPa; Reference Range: 0 dB gain

Parlodic lests ware performed in accordance with precedures from IEC 61672-3:2013 / ANSIHASA §1.4-2014/Part3.

Paltern approval for [EC 61672-1:2013/ ANSIIASA 51.4-2014/Part 1 successfully completed by Physikallsch-Technlsche
Bundesanstalt (PTB) on 2016-02-24 cerificate number DE-15-M-PTB-0058,

The sound level meater submilled for testing successfully completed the paricdic tests of IEC 81672-3:2013/ ANSIASA 51.4-2014/Part
3, far the environmental conditlons under which the lasts were performed, As evidence was publicly available, from an independant
tesling arganization responsible for approving the results of pattern-avaluation tests performed in accordance with |IEC 81672-2:2013 /
ANSIASA 51.4-2014/Parl 2, to demonsirate that the model of sound level meter fully conformed to the class 1 specifications in IEC
81672-1:2012 / ANSIASA 51.4-2014/Part 1; the sound level mater submilted for testing confarms {o the class 1specifications in IEC
81672-1:2013 7 ANSIASA 51.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
SRS DSE360 Ultra Low Distortion Generator 2006-006-21  2017-06-21 006311
Hart Scientific 2626-5 Humidity/Temperature Sensor 20016=00=17 20170617 006946
Larson Davis CAL200 Acoustic Calibrator 2016-07-26  2017-07-26 007027
Larsen Davis Model 831 20016-03-01  2017-03-01 (07182
PCB 377A13 172 inch Prepolarized Pressure Microphone  2016:03-07  2017-03-07 007185
Larson Davis CAL291 Residunl Intensity Calibrator 2016-09-22  2017-09-22 007287

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANS| 51.4-2014 Part 3: 10

Mensurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB] Unka H:':‘:';g: Result
1000 Hz 114.00 113.80 114,20 0.14 Pass

As Raceived Level; 113.88
Adjusted Level: 114.00

== End of measurement resulis--

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test

(UUT) and refarence SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI 51.4-2014 Part
1: 5.8

Frequency [Hz] Test Result [dB]  Expected [dB] Lower Limit (dB]  Upper Limit [dB] uﬂm‘f":::;';:‘n': Result
125 -0.10 -0.20 =1,20 0,80 0.23 Pass
1000 0.13 0.00 0,70 0.70 0.23 Pass
BOOO -3.81 -3.00 -5.50 -1.50 0.32 Fass

== Endl of measurement resulis—

Larson Davis, o division of PCB Piezotronics, Inc . @
LARSON DAVIS
Provo, UT 84601, United States - =

T

716-684-0001 A PCB PIEZOTRONICS DIV,

Carl FREL01

2017:1-4T15:45,16 Page 2 of 3 DO001.BI06 Rev B



Caortificate Number 2017000056

Self-generated Noise

Measured according to IEC 81672-3:2013 11,1 and ANS| 51.4-2014 Part 3: 11.1
Measurement Test Result [dB]

A-welghted, 20 dB gain 37.68
- End of measurement resulis--

== End of Report--

Signatory: _Rew Havwritr

Larzon Davis, a division of PCB Piezotronics, Inc
1681 West 820 Morth

Provo, UT 84601, United States =
716-684-0001 Tl

Page 3ol 3 L0001, 8406 Rev [§

©®LARSON DAVIS

A PCB PIEZOTRONICS DIV.
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Calibration Certificate

Cartificate Number 2016010561
Customer:

IFC International

1 Adn

Irving, CA 92618, United States

Model Number  LxT1
Sorial Number 0004005
Tast Resuits Pass
Initlal Condition AS RECEIVED same as shipped
Description SoundTrack LxT Class 1
Class 1 Sound Level Meler
Firmware Revision: 2,301
Evaluation Method Tested with:
Larson Davis PEMLxT1L. S/ 029341
PCB 377B02, /N 147979
Larson Davis CALZ200. S/N 9079
Larsan Davis CAL2981. S/N 0203
Compliance Standards

Procedure Number  D0001.8384

Technician Ron Harris

Calibration Date 29 Nov 2016

Calibration Due 29 Nov 2017

Temperature 2311 °C + 0,25 °C

Humidity 50.2 %RH +2.0%RH

Static Pressure 86,16 kPa +0.13kPa
Data reported in dB re 20 pPa.

Compliant to Manufaciurer Specifications and the following standards when combined with

Calibration Certificate from procedure D0O001.8378:

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
IEC 81252:2002

IEC 61260:2001 Class 1
IEC 61672:2013 Class 1

ANSI 51.4-2014 Class 1
ANSI 51.4 (R2006) Type 1
ANSI 51.11 (R2008) Class 1
ANSI §1.25 (R2007)

ANSI 51,43 (R2007) Type 1

Issuing lab certifies that the instrument described above meats or exceads all spacifications as stated in the referenced procadure
(unlass otherwise noted). It has been calibrated using measuremant standards traceable 1o the International Systam of Units (S1)
through the Nalional Institute of Standards and Technology (NIST), or other nalional measurement institlutes, and meats the

requiremants of ISONEC 17025:2005,

Tast polnts marked with a § in the uncertainties column do not fall within this laboratory's scope of acereditation.

The quality system Is reglstered to 150 8001:2008,

This calibration is a direct comparison of the unit under test to the listed refarence standards and did not involve any sampling plans to
complate, Mo allowance has baen mada for the instabllity of the test device due lo use, time, etc. Such allowances would be made by

tha customer as naaded.

The uncertainties were computed in accordance with the IS0 Gulde to the Exprassion of Uncertainty in Measurement (GUM). A
covaraga factor of approximalely 2 sigma (k=2) has been applied to the standard uncertainty fo express the expanded uncertainty at

approximalely 85% confidence laval.

This rapert may not be reproduced, excapt in full, unless permission for the publication of an approved abstract is obtained in writing

from he organization issuing this report,

Corraction data from Larsen Davis LxT Manual for SoundTrack LxT & SoundExpart Lxt, 177001 Rev J Supporting Firmwara Varsian

2.301, 2015-04-30
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Cartificate Number 20160710561
For 114" micrephanes, (he Larson Davis ADP0O24 1/4" to 1/2" adaplor is used with the calibrators and the Larson Davis ADP043 1/4" to
1/2* adaptor is used with the preamplifier,

Calibration Check Frequancy: 1000 Hz; Reference Sound Prassure Laval: 114 dB ra 20 pPa

Periodic tests were parformed in accordance with pracedures from IEC 61672-3:2013 / ANSIASA $1,4-2014/Part3,

Fattern approval for IEC 61672-1:2013 / ANSVASA 51.4-2014/Part 1 successiully completed by Physikalisch-Technische
Bundesanstalt (PTB) on 2007-10-09 reference numbar PTB-1,72-4034218,

The sound leval meter submitted for testing succassfully completed the pericdic tests of IEC 81672-3:2013 / ANSIASA 51.4-2014/Part
3, for tha environmental conditions under which the lests were performed, As evidence was publicly avallable, from an independent
testing organization responsible for approving the results of pattern-avaluation tests performed in accordance with IEC 61672-2:2013 /
ANSIASA 51.4-2014/Part 2, to demonstrate that the model of sound level meter fully conformead to the class 1 spacifications in IEC
61672-1:2013 / ANSI/ASA 51.4-2014/Part 1; the sound level meter submitled for testing conforms to the class 1specificalions in IEC
81672-1:2013 / ANSIIASA 51.4-2014/Part 1,

Standards Used
Description Cal Date  Cal Due Cal Standard
SRS D5360 Ulira Low Distortion Generator 2016-06-21  2017-06-21 anG3n
Hart Seientific 2626-5 Humidity/Temperature Sensor 2016-06=17  2017-06-17 006946
Larson Davis CAL200 Acoustic Calibrator 2016-07-26  2017-07-26 007027
Larson Davis Model 831 2016-03-01  2017-03-01 007182
PCI 377A13 1/2 inch Prepolarized Pressure Microphone  2016-03-07  2017-03-07 DOT1R5
Larson Davis CAL291 Residual Intensity Calibrator 2016-05-22  2017-09-22 007287

Acoustic Calibration
Measurad according to IEC 61672-3;2013 10 and ANSI S1.4-2014 Part 3: 10

Expanded
Measurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB] Uncertainty [dB] Result
1000 Hz 114,01 113.80 114.20 0.14 Pass

Ag Recelved Level: 114.54
Adjusted Levael: 114.01

== End of measurement resulis-—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANS| §1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANS| $1.4-2014 Part
1: 55

Frequency [Hz] Test Result [dB]  Expeeted [dB]  Lower Limit [dB]  Upper Limit [dB) Unm:::’;':::: Result
125 -0.01 0,20 -1.20 0.80 0,23 Pass
1000 0.12 0.00 -0.70 Q.70 0.2a Fass
8000 -4.72 -3.00 -5.50 -1.50 0.32 Pass

== End of measurement resulis--

Larson Davis, a division of PCB Plezotronics, Inc A @
LARSON DAVIS
= -

Prove, UT B4601, United States
716-684-0001 A PCB PIEZOTRONICS DIV.

Cart. #3072.00

2006-11-29T11:44:12 Page 2 of 3 DO001, 8406 Rev B



Certificate Number 20160710561

Self-generated Noise

Measured according to IEC 81872-3:2013 11.1 and ANSI 5$1.4-2014 Part 2: 11.1
Mensurement Test Result [dB]

A-weighted 37.33

-- End of measurement resulis--

== End of H,gpm'l--

Signatory: _Rew MHarrie

Larson Davis, a division of PCB Plezotronies, Inc A,

1681 West 820 North St
Provo, UT B4601, United States — ¥

]
716-684-0001 S (Ssali
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Calibration Certificate

Cettificate Number 2016010598

Custometr:
IFC International

1 Ada
Irvine, CA 92618, Unifed States

Model Number ~ CAL200

Procedure Number  D0001.8386

Serial Number 2916 Technician Scott Montgomery
Test Results Pass Calibration Date 30 Nov 2016
y X Calibration Due 30 Nov 2017
{nitial Condition  Adjusted Temperature 54 oo £0.3°C
Description Larson Davis CAL200 Acoustic Calibrator Humidity 28 o%RH # 3 %RH
Static Pressure 101.3 kPa 1kPa
Evaluation Method The data is aquired by the insert voltage calibration method using the reference microphone's open

circuit sensitivity, Data reported in dB re 20 pPa.

Compliance Standards Compliant to Manufacturer Specifications per D0001.8190 and the following standards:

IEC 60942:2003

ANSI §1.40-2006

Issuing lab certifies that the instrument described above meets or exceeds alt specifications as stated in the referenced procedure
{uniess otherwise noled). It has been calibrated using measurement standards fraceable to the Sl through the Natignal Instiiute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a T in the uncertainties column do not fall within this laboratory's scope of acereditation.

The quality system is registered to 1SO 9001:2008.

This calibration is a direct comparison of the unit under test to the fisted reference standards and did not invoive any sampling pians to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by

the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncerlainty to express the expanded uncertainty at

approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing

from the organization issuing this report

Description

Agilent 34401A DMM

Sound Level Meter / Real Time Analyzer
Microphone Calibration System

1/2" Preamplifier

Larson Davis 1/2" Preamplifier 7-pin LEMO
1/2 inch Microphone - RI - 200V

Pressure Transducer

indards U
Cal Date

09/07/2016
04/07/2016
08/17/2016
10/06/2016
08/22/2016
03/15/2016
#7/01/2016

Cal Due
09/07/2017
04/07/2017
08/17/2017
10/06/2017
08/22/2017
03/15/2017
07/01/2017

001021
001051
005446
006506
006507
006510
007368

Cal Standard

Larson Davis, a division of PCB Piezotronics, Inc
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

11/30/2016 2:14:59PM

Pagelof3
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Certificate Number 2016010598
Output Level

113.80 114.20
93.80 94,20 0.14 Pass

-- End of measurement results--

Frequency

101.3 1,000.11 990.00 1,010.00 0.20 Pass
114 ’ 101.3 1,000.11 990.00 1,010.00 0.20 Pass
- End of measurement results--

Total Harmonic Distortion + Noise {THD+N)

39 000 2.00 0.25 Pass
0.33 0.00 2.00 0.25 Pass
-- End of measurement results—-

114

Level Change Over Pressure

Tested at: 114 dB, 24 °C, 27 %RH

0.

108.0 -0.30 0.30 0.04% Pass
92.0 -0.30 0.30 0.04% Pass
83.0 -0.30 0.30 0.04 % Pass
74.0 -0.30 0.30 0.04% Pass
65.0 -0.30 0.30 0.04% Pass

-- End of measurcment results--

Frequency Change Over Pressure

%RH

Tested at: 114 dB, 24 °C, 2

101.3 101.0 0.00 -10.00 10.00 © 020% Pass

108.0 107.¢ -0.01 -10.00 10.00 020t Pass
92.0 92.0 -0.01 -10.00 10.00 0.20 % Pass
83.0 83.2 -0.01 -10.00 10.00 0.20 % Pass
74.0 74.2 -0.01 -10.00 10.00 0.20% Pass
65.0 65.1 -0.01 -10.60 10.00 020 ¢ Pass

-- End of measurement results--

Larson Davis, a division of PCB Piezotronics, Inc Y, @
= LARSON DAVIS
Provo, UT 84601, United States L LR

: ’ DY NN B PIEZOTR I DIV,
716-684-0001 s APRPC OTRONICS

11/30/2016  2:14:59PM Page 2 of 3 DO00L.84E0 Rev A



Tested at: 114 dB, 24 °C, 27 %RH

108.0

101.3 101.0
92.0 92.0
83.0 83.2
65.0 65.1

Certificate Number 2016010598
Total Harmonic Distortion + Noise (THD+N) Over Pressure

025

2.00 026 % Pass
0.00 2.00 0.25% Pass
0.00 2.00 0.25% Pass
0.00 2.00 025% Pass
0.00 2.00 025% Pass

-- End of measurement results--

Signafory:

Scott Montgomery

Larson Davis, a division of PCB Piezotrenics, Inc
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

11/30/2016  2:%4:59PM
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Calibration Certificate

Certificate Number 2017000100

Customer:

IFC International

1 Ada

Irvine, CA 92618, United States

Model Number  CAL200 Procedure Number  D0O001.8386
Serial Number 6645 Technician Scott Montgomery
Test Results Pass Calibration Date 5 Jan 2017

» . . Calibration Due 5 Jan 2018
Initial Condition AdJUSted Temperature 23 oC +0.3 oC
Description Larson Davis CAL200 Acoustic Calibrator Humidity 33 %RH 23 %RH

Static Pressure 1011 kPa %1kPa

Evaluation Method The data is aguired by the insert voltage calibration method using the reference microphone's open

circuit sensitivity. Data reported in dB re 20 yPa.

Compliance Standards Compiliant to Manufacturer Specifications per D0001.8190 and the following standards:
IEC 60942:2003 ANSI §1.40-2008

issuing fab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable 1o the Sl through the National Institute of
Standards and Technology (NIST), or other nationat measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a } in the uncertainties column do not fall within this laboratery's scope of accreditation.

The quality system is registered to 1SO 9001:2008,

This calibration is a direct comparison of the unit under test to the fisted reference standards and did not involve any sampling pians to
complete. No allowance has been made for the instability of the test device due to use, time, elc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the |ISC Guide to the Expression of Unceriainty in Measurement (GUM). A
coverage factor of approximalely 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, untess permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Description Cal Date Cal Due Cal Standard
Agilent 34401A DMM 09/07/2016  09/01/2017 001021
Sound Level Meter / Real Time Analyzer 04/07/2016  04/07/2017 001051
Microphone Calibration System 08/17/2016  08/17/2017 005446
1/2* Preamplifier 10/06/2016  10/06/2017 006506
Larson Davis 1/2" Preamplifier 7-pin LEMO 08/22/2016  08/22/2017 006507
1/2 inch Microphone - RI - 200V 03/1572016  03/15/2017 006510
Pressure Transducer 07/01/2016  07/01/2017 007368

Larson Davis, a division of PCB Piezotronics, Inc I @
- 2
=Y LARSON DAVIS
Jrovo, U1 B4601, United States T e A PCB PIEZOTRONICS DIV.
- - Uttt

“Cert. 2362201

1/5/20§7 3:02:53PM Pagelof3 D0001.8410 Rev A



Certificate Number 2017000100
Output Level

94 101.1 04.03 93.80 94.20 0.14 Pass
114 101.4 114.01 113.80 114.20 0.13 Pass
-- End of measurement results--

Frequency

94 1011 1,000.20 990.00 1,010.00 _ 0.20 Pass
114 101.4 1,000.18 990.00 1,010.00 0.20 Pass
-- End of measurement results--

Total Harmonic Distortion + Noise (THD+N)

94 101.1 0.47 0.00 2.00 0.25 Pass
114 101.4 0.39 0.00 2.00 0.26 Pass
-- End of measurement resulfs--

Level Change Over Pressure

Tested at; 114 dB, 22 °C, 35 %RH

1013 ' 101.2 0.00 -0.30 0.30 0.041 Pass

108.0 107.7 0.03 -0.30 0.30 0.04 % Pass
92.0 922 -0.03 -0.30 0.30 0.04 Pass
83.0 83.1 -0.03 -0.30 0.30 0.04 Pass
74.0 74.1 0.03 -0.30 0.20 0.04 £ Pass
65.0 65.1 0.16 -0.30 0.30 0.04 % Pass

-~ End of measurement results—

Frequency Change Over Pressure

Tested at: 114 dB, 22 °C, 35 %RH

1080

0.00 10,00 |

107.7 40.00 0201 Pass
101.3 101.2 0.00 -10.00 10.00 0.20 % Pass
92.0 92.2 0.00 -10.00 10.00 0204% Pass
83.0 83.1 0.00 -10.00 10.00 0.20% Pass
74.0 74.1 0.00 -10.00 10.00 0.20% Pass
65.0 65.1 0.00 -10.00 10.00 0.20% Pass

- En¢ of measurement resulis—

Larson Davis, a division of PCB Piezotronics, Inc s @
1681 West 820 North \\g‘:’_&ﬁ L A R S ON D AVI s
g ed States ﬁf/;:\;\“\ [‘ A BGB PIEZOTRONICS DIV.

1/5/2017 3:02:53PM Page2 of 3 300018410 Rev A



Tested at: 114 dB, 22 °C, 35 %RH

Certificate Number 2017000100
Total Harmonic Distortion + Noise (THD+N) OQver Pressure

108.0 107.7 0.41 2.00 0.25% Pass
101.3 101.2 0.39 0.00 2.00 0.25 % Pass
92.0 92.2 0.35 0.00 2.00 0.95 % Pass
83.0 831 0.31 0.00 2.00 0.25 ¢ Pass
74.0 74.1 0.27 0.00 2.00 0.25 Pass
85.0 65.1 0.24 0.00 2.00 0.25% Pass
-- End of measurement results—-
Signatory: _Seodr MMWU

Larson Davis, a division of PCB Piezotronics, Inc
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

1452017 3:02;53PM
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Appendix C-2
Field Data Sheets

Traffic data was gathered simultaneously with the field noise measurements detailed in
this appendix, using video camera(s), and the resulting videos were reviewed later to
provide the vehicle counts used in model calibration runs.

The decision regarding which local streets, if any, to count for each noise measurement was
made in the field by the noise analyst performing the measurements. Streets that were not
observed to contribute to the overall measured noise level were not counted. Typical reasons

that a local street was found to be a negligible contributor to the overall noise level were:

e The street had a very low traffic volume; and/or,
e The street was a substantial distance from the measurement location; and/or,
e The measurement location was shielded from the street by intervening barriers such as

walls or buildings.

All the normalized (1-hour) calibration traffic data for this NSR is summarized in the body of
the report, in Table 6-1.






FIELD NOISE MEASUREMENT DATA

prOJECT: MF lfpmﬁﬂ Ave B .f\nfe prOJ.#_ 5. | !

SITE IDENTIFICATION: / =1 OBSERVER(S): SEM

ADDRESS: "o

START DATE / TIME: &% . can  (J72]70 END DATE / TIME: “ 2 8am L2701

METEROLOGICAL CONDITIONS:
TEMP: °F HUMIDITY: YaRH, WIND: CALM LIGHT MODERATE VARIABLE
WINDSPEED: ___MPH DIR: N NE E SE S SW W NW STEADY GUSTY
SKY: SUNNY CLEAR OVRGST PRTLYCLOUDY  FOG RAIN OTHER:

ACOUSTIC MEASUREMENTS:

SETTINGS: AED . FAST  FRONTAL m@n . OTHER:

REC#  START L Lrin Lis Loa

INSTRUMENT: Lan M’_ A TYPE: 1 ) SERIAL# 00776
CALIBRATOR: SERIAL #
CALIBRATION CHECK PRE-TEST dBA SPL_ POST-TESTIY, () dBASPL WINDSCREEN

LI.IJ’

COMMENTS:

SOURCE INFO AND TRAFFIC COUNTS:
FRIMARY NOISE SOURCE: TRAFFIC AIRGRAFT RAIL INDUSTRIAL AMBIENT OTHER:

ROADWAY TYPE:
TRAFFIC COUNT DURATION: =MIN SPEED #2 COUNT SPEED
NE/EB SB/WB NB/EBE SB/WB NB/EE SB/WE NB/EB SB/WB
AUTOS:
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:

BPEED ESTIMATED BY: RADAR ! DRIVING { OBSERVER
OTHER SOURCES: DIST. AIRCRAFT | RUSTLING LEAVES / DIST. BARKING DOGS [ BIRDS | DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC | DIST. LANDSCAPING ACTIVITIES | OTHER:

DESCRIPTION [ SKET@H:
TERRAIN: HARD GOFT/MIXED FLAT OTHER:

PHOTOS;

| OTHER COMMENTS / SKETCH: ; frate
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FIELD NOISE MEASUREMENT DATA
PROJECT: Mt Vegsnpn B r‘u).ﬁ#‘

PROJ# 1£5-17

SITE IDENTIFICATION: | [- L

OBSERVER(S): “aH

ADDRESS:

START DATE [ TIME : END DATE / TIME:

(i i1 0Am 1D amat

WETEROLOGICAL CONDITIONS: '

TEMP: oF HUMIDITY: %R.H. WIND: CALM LIGHT MODERATE VARIABLE
WINDSPEED: ___ MPH B N NE E SE S SW W NW STEADY GUSTY
SKY: SUNNY CLEAR _ OVRCST PRTLYCLOUDY  FOG  RAIN OTHER:

ACOUSTIC MEASUREMENTS: e
INSTRUMENT: Q10N WL =1) TVPE@@) seriaL#: D067677 )|
CALIBRATOR: 00 SERIAL # i
CALIBRATION CHEGIC PRETERT 11 _dBASPL POST-TEST |)3-& dBA SPL WINDSCREEN &
SETINGS. AWEBHTED sUOW  FasT FRONTAL  Rafipom AR OTHER:

REG# START  END e B i kil L L,  OTHER: (TYPE)

COMMENTS:

S0URCE INFO AND TRAFFIC COUNTS:

ROADWAY TYPE:

PRIMARY MOISE SOURCE: TRAFFIC AIRCRAFT RAIL

INDUSTRIAL AMBIENT  OTHER:

TRAFFIC COUNT DURATION:

AUTOS:

SPEED

ME / EB

SB/WB

MED. TRUCKS:

HYY TRUCKS:

BUSES:

MOTORCYCLES:

#2 COUNT SPEED
NB/EB SB/WEB NB/EB SB/WB

SPEED ESTIMATED BY: RADAR / DRIVING { OBSERVER

OTHER SOURCES: DIST, AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS / DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / DIST. TRAFFIC /! DIST. LANDSCAPING ACTIVITIES / OTHER:

PHOTOS:

DESCRIPTION / SKETGH:
TERRAIN: HARD w MIXED FLAT OTHER:

OTHER COMMENTS | SKETCH, e
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FIELD NOISE MEASUREMENT DATA

PROJECT: /M'i’ \/Pfﬂmﬁ Rﬂ-uciuf_ PROJ.# AL5 .17
SITE IDENTIFICATION: 577~ \ OBSERVER(S). 3 A/

ADORESS: Vico\ ToF [TU8 A MTF Jorana_Ave Sun Becaarel wie
START DATE/TIME: {0t 0l rmn (797 01 END DATE/TIME: [0 Slaua 6/29] 7017

METERCLOGICAL CONDITIONS:

Teme: QL eF HuMITY: HH-  wmm, WIND: CALM TIGHT MODERATE VARIABLE
WINDSPEED: O3 MPH DR N NE E SE S SW W NW STEADY GUSTY
SKY: EI@NY cn_.&an OVRCST PRTLY CLOUDY  FOG RAIN OTHER:

ACOUSTIC MEASUREMENTS: .
INSTRUMENT: TvpE: (1) 2 SERIAL#: 5786
CALIBRATOR: R0 SERIAL # un‘-\":)
CALIBRATION CHECK: FRE-TE BA SPL POST-TE WINDSCREEN L.-”

SETTINGS: u\@ @ FAST  FRONTAL u.l ey omHer:
LHEC# S'I:ART .,L Lopax Loia : 63|.,3 EELI!\ d:.L."E- L:.n 1L!_r
i e e g T

1=

E

COMMENTS:

SOURCE INFO AND TRAFFIC CO 5 L-\
PRIMARY NOISE SOURCE! T@C AIRCRAFT {EA;R INDUSTRIAL AMBIENT OTHER: cﬂ" Ldi:‘.l,ﬁ J Dcl S"J
(N

ROADWAY TYPE;
TRAFFIC COUNT DURATION: =MIN SPEED—" #2 COUNT SPEED
NB/EB SB/WB MNMB/EB SB/WAE NB/EE SB/WE HNB/EE SB/WB
AUTOS
MED. TRUCKS:
HWVY TRUCKS:
BUSES:
MOTORCYCLES:

SPEED ESTIMATED DY: RADAR { ORSERVER ;
OTHER SOURCES: DIST. AIRCRAFT / RU LEAVES | DIS B"ARg&IG DOGS / ﬁEIRDS‘} DIST. INDUSTRIAL
|

APING ACTIVITI OTHER:
DESCRIPTION { SKET (k.
TERRAIN: HARD 30 MIXED FLAT OTHER:
FHOTOS:

OTHER COMMENTS / SKETCH:

“Uk—f_; DD U\D)f e ﬂ.\.\v\l d‘L-H'_ '+D e M VA!"iﬂHM Mlq LQL Fﬂ,.la_'l."-.;,lt o ﬂ-.qp.\, 1 ﬁ_?’




FIELD NOISE MEASUREMENT DATA

PROJECT: Mi. Vermn Ep.pfﬂ,., prOJ.# 86 S5.1)
SITE IDEN lfn::n"r'lour G OBSERVER(S): YR
ADDRESS: 11311
START DATE / TIME: ¢ ) Lﬂn? END DATE / TIME: g;zn 7

METEROLOGICAL CONDITIONS:
TEMP: ¥ af HUMIDITY: ét& %R,H, v(\%?: C@EHT MODERATE VARIABLE

WINDSPEEDLD = ¥ MPH DIR: M ME E SE 8 W NW STEADY GUSTY
SKY: sgg_w CLEAR  OVRGST PRTLY CLOUDY  FOG RAI OTHER:

ACOUSTIC MEASUREMENTS:
INSTRUMENT: r' LT TYPE(Y) 2 seriaL# 4005
CALIBRATOR; Ly  cALLPD SERIAL #: |
CALIBRATION CHECK, PRE-TEST 1ZF-(;_dBASPL POSI-TEST [|3—5b-um 5PL WINDSCREEN o
SETTINGS:  A-WE{GHTED m@v FAST  FRONTAL n@nm @l OTHER:
REC#  START END [T L L Lis Liaa Liar

19 b0 e %mmwﬁﬁﬁf 3¢ 3
3 oz p3t Jto 63 Y %43 b7 FH W6
4 s (oIt ﬁ@%%&ﬂﬁﬁﬁﬁ

AT &

COMMENTS!

5T =7 T i:uha.w.mﬂhr u#"wdhru\-r_ [ 472

SOURCE INFO AND TRAFFIC COLNTS:
FRIMARY NOISE SOURCE: T IC AIRCRAFT RAIL INDUSTRIAL AMBIENT  OTHER:

ROADWAY TYPE:

TRAFFIC COUNT DURATION; -Mir SPEED #2 COUNT SPEED
NEB/EB SB/WEB NB/EE SB/WB NE/EB SB/WB NB/EB SB/WB

AUTOS:

MED. TRUCKS: _

HVY TRUCKS:

BUSES:

MOTORCYCLES:

SPEED ESTIMATED 0Y: RADAR | DRIVING | OBSERVER
OTHER SOURCES: DIST, AIRCRAFT / RUSTLING LEAVES | DIST. B NG DOGS |/ ?;(DS / DIST. INDUSTRIAL

5T. CHILDREN PLAYING | DIST, TRAFFIC | DIST, LANDSCAPING ACTIVITI i OTHER:
N vt . Cur wosh = VaLaams o blew s
DESCRIPTION | SKETCH:
TERRAIN: HARD SOFT M@ FLAT OTHER:

FHOTOS;
...91"..':!,5.'3..?.QMMEHI%.!.WETGH: Ady




FIELD NOISE MEASUREMENT DATA

erosect:_ Mt fernon “Erlrl_ulf ProJ.# L5 . |7/

SITE IDENTIFICATION: ﬁ-,”k j i OBSERVER(S): 5 (7 A
ADDRESS; i

START DAT END DATE / TIME: (3, 300 coe._ 6 28/ 1017

METEROLOGICAL CONDITIONS:
teme; Rl _oF HuMDITY: (6 %RH, wmn c%ud-l'r MODERATE VARIABLE
WINDSPEED: O3 MPH DiR: N NE E SE STEADY GUSTY
SKY: SUNNY CLEAR OVRCST PRTLY CLOUDY FQG OTHER:

AGOUSTIC MEASUREMENTS: :
INSTRUMENT: Al TYPE: (1)2 SERIAL® 2796
CALIBRATOR: o] 200 SERIAL #: %L\!é
CALIBRATION CHECK. PRE-TEST L.y dBASPL POST-TEST{Y, (4 dBASPL WINDSCREEN
SETTNGS: AWEIGATED L0V FAST  FRONTAL n’a @ OTHER:

REC # TART END

Lo oL Lu w _lu Lss Loy
FHS S LB B 8

COMMENTS:

IP:LkﬁP fruckk an shteet ecch [en f.ﬂfﬂ:l

[SOURCGE INFQ AND TRAFFIC GOUNTS:
PRIMARY NOISE SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL AMBIENT DTHER:—M"’”‘:’—

ROADWAY TYFE:
TRAFFIC COUNT DURATION: =M SPEED #2 COUNT SPEED
MB/EE SB/WB NB/EB SB/WB MB/EB SB/WB NB/EE SB/WB
AUTOS;
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:

SPEED ESTIMATED BY: RADAR/
OTHER SOURCES: DIST, AIRCRAFT [ RUSTLING LEAVES / DIST

) | DIST. LAN
avAlhle

o v o ¥ : o8 i f 25 | L i
DEECRIE‘ ION / SKETCH: |
MIXED FLAT OTHER:

OBSERVER

DOGS @Q { DIST. INDUSTRIAL
APING ACTIVITIES | OTHER:
= : el

TERRAIN: HARD g
PHOTOS; &

RIS SRR (BRI Do S P N e 38 B LA L

s aatnama sk s 1L

= B o s e

T e e




FIELD NOISE MEASUREMENT DATA

PROJECT: _p/\r . Vervow Rridae PROJ.# 367-17
SITE IDENTIFICATION: __ C ] (& OBSERVER(S) _ &L
ADDRESS: Myﬁ# b | EL3 W TWA Seyaey
START DATE/ TIME: /57 % /17 0 vie ENDDATE/TIME: _§ /2. 8/17 1O 3o
METEROLOGIGAL CONDITIONS: .
Teme % °F HumoiTy: |6 %R, WIND: ¢ALM (IGHT MODERATE VARIABLE
WINDSPEED:{)=] MPH DIR. N NE E SE S NW STEADY GUSTY
SKY: :_aé;mr c@n OVREST PRTLY CLOUDY _ FOG ___ RAIN OTHER:
ACOUSTIC MEASUREMENTS:
INSTRUMENT: L L™ T TYPE: @2 SERIAL #: O
CALIBRATOR: LD CALTILY SERIAL #: d
CALIBRATION CHEGK: PRE-TEST % dBAsPL POST-TEST | Vpo) dBA SPL WINDSCREEN _ (-
SETTINGS: AWB@-WED s[.’glw FAST  FRONTAL H@ﬁm Al OTHER:
RECH# START Lk Ly  OTHER: (TYPE?)

WWW wwww%m

COMMENTS:

SOURCE INFO AND TRAFFIC COUNTS:
FPRIMARY NDISE SOURCE: T@FIG AIRCRAFT RAIL INDUSTRIAL AMBIENT OTHER:

ROADWAY TYPE:

TRAFFIC COUNT DURATION: N FEED #2 COUNT SPEED
NB.'%Q 38/ NB 531@ NE | sat@ NB/EB SBIWB

AUTOS:
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES,

SPEED ESTIMATED BY: RADAR / DRIVING | OBSERVER
OTHER SOURCES: DIST(AIRCRAFT / RUSTLING LEAVES | DIST. BARKING DOGS | ﬁﬂa ! DIST INDUSTRIAL

DWT-.- CHILDREN PLAYING / DIST. TRAFFIC | DIST. LANWQAP'N ACTIVITI ! OTHER:
ra) o Wih b h‘l-!’lv_.um_ I"\M net el chale Cor iy

DESCRIPTION [ SKETCH:

TERRAIN: AR SOFT MIXED FLAT OTHER:
PHOTOS:
JSTHER COMMENTS FRRETENE. it mmpmepioliniiont o o shions o sttt e




FIELD NOISE MEASUREMENT DATA

provecT:__ ML efpod %{1:&:3}? PROJ#_3LD. |7

SITE IDENTIFICATION: <1 - = ¥ OBSERVER(S): ) G AA
ADDRESS: | 2 L= >

STARTDATE!T;EE: [{)'ﬁ%m Z,ﬁ_ﬂﬁi?mi END DATE / TIME: | % 5 e ﬁ“ﬁﬂﬂ![

METEROLOGICAL CONDITIONS:

SETTINGS: A.m@cmjen . FAST  FRONTAL n.@ . OTHER:

_1:

I o

TEMP: 1:',,? o HuMDITY: (7 %RH. WIND:  GALM LJGHT MODERATE VARIABLE
wINDSPEED:O 4 MPH DIR: N NE E SE 5 €W W NW STEADY GUSTY
SKY:  SUNNY CyEAR  OVRCST PRTLY CLOUDY  FOG RAIN OTHER:

AGOUSTIC MEASUREMENTS:

INSTRUMENT: ﬂ?_:\ TvPe:(i e SERIAL#®: _B7HL
CALIBRATOR: SERIAL #:

CALIBRATION CHECK: PRE- TEST lﬂ {3 dBASPL POST-TEST || 67 dBA SPL WIHDS%H&%:N 1 2

Lnu

COMMENTS:

SOURCE INFO AND TRAFFIC G : ’_“NT
PRIMARY NOISE SOURCE: T C  AIRCRAFT RAIL [INDUSTRIAL BIE OTHER!

ROADWAY TYPE:
TRAFFIC COUNT DURATION: -MIN SPEED #2 COUNT SPEED
NBE/EB SB/WB MNB/EB SB/WB ME/EB SB/WB HNB/EB SB/WB
AUTOS;
MED, TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:

SFEED ESTIMATED BY: RADAR | ORI

RIVING [ OBSERVIR
OTHER SOURCES: DIST. AIRCRAFT | RUBT G LEAVES | DIST ARthlG‘}DUGB i @ ! DIBT INDUSTRIAL
DIST. c@[%ﬂu PLAYING / DI A j :

DESCRIPTIO ETCH:
TERRAIN: HARD SOFT MIXED FLAT OTHER:

PHOTOS;

| OTHER COMMENTS / SKETCH: i s

e e

s U T U —

e

W e e —

: ...n I—L@. H%’E .............

§ —> Mt VE.( nen Jdt""'E



FIELD NOISE MEASUREMENT DATA

PROJECT: My Verngn  Beidae PROJ.# 146511
F

SITE IDENTIFIGATION: N\ T -] OBSERVER(S). T

ADDRESS: \LéA 3 Pepers Dintelab

STARTDATE/TIME: _£JTAJ1] € sLAM ; END DATE / TIME: /2 A1)

METEROLOGIGAL GONDITIONS:

TEMP: ) | °F HUMIDITY: 60 %RH. WIND: CALM @T MODERATE VARIABLE
WINDSPEED: U--lL.MP DIR: N ME E SE 5§ W NW STEADY GUSTY
SKY: &ﬂ'ﬂN"r‘ Céﬂ OVRCST PRTLY CLOUDY FOG RA OTHER:

ACOUSTIC MEASUREMENTS: FHE 3 , -
INSTRUMENT: g TYPE@ 2 SERIAL #: f-rDD“}
CALIBRATOR: L'LGO SERIAL #: Zalé
CALIBRATION CHECK: PRE-TEST WG, _dBASPL POST-TEST|IX.6) dBASPL WINDSCREEN L~
SETTINGS: A-wlf_i}HTEn sn@v FAST  FRONTAL m\@nm C?Sl OTHER:

REC# START END fi i Lk L Lig OTHER: (TYPE?)

86— i ditws w%—w&—a—m&—ﬁ?—?

COMMENTS:

SOURCE INFO AND TRAFFIC COUNTS:
PRIMARY NOISE SOURCE: T IC AIRCRAFT RAIL INDUSTRIAL AMBIENT OTHER:

ROADWAY TYPE: M Varams
TRAFFIC COUNT DURATION: -MIN SPEED #2 COUNT SPEED
NB/EB SB/WB NEBJ/EE SB/WB NB/EB SB/WB NB/EBE SB/WB
AUTOS: i ‘
MED. TRUCKS:
HVY TRUCKS:
BUSES!
MOTORCYCLES:

SPOED ESTIMATED BY: RADAR ! DRIVING /| CBEERVER
OTHER S0URCES: DIST. AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS / BIRDS [ DIST. INDUSTRIAL
DIST. GHILDREN PLAYING / DIST. TRAFFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:
R ' : bk

[DESCRIPTION/ SKETGH:

TERRAIN: D' SOFT MIXED FLAT OTHER:
PHOTOS: L~

O THER M T R




FIELD NOISE MEASUREMENT DATA

PROJECT: ﬁ]{ o (0o 2 ;Lﬂe PROL# 265, |
J
SITE IDENTIFICATION: ©5 1 - 7| OBSERVER(S): (= A
ADDRESS: " i d 5 ¢ Mefcang

2 2T END DATE/TIME: _ "5 () 4 i L[5 ‘1!!‘2
METEROLOGICAL GONDITIONS:

TEMP: ODL of pumiomy: A\ wRH. WIND: CALM LIGHT MODERATE VARIKBLE

WINDSPE MPH DIR: N NE E SE 8 W NW STEADY GUSTY
SKY: ELE?R OVRCST PRTLY CLOUDY __ FOG RAI OTHER:
\‘_._-l'

ACOUSTIC MEASUREMENTS: .
INSTRUMENT: TYPE@E SERIALE 5 7"5{-.-
CALIBRATOR! C SERIAL # % ‘E
CALIBRATION CHECK, PRE-TEST .o __dBAGPL POST-TEST |\ H;, dBA SPL WINDSCREE

SETTINGS: A-'TED FAST ~ FRONTAL n@)« OTHER:

REC# START EN L Lm Ly (D#m 6('5“1 Liez
: 5.

d6- 36 Al b TG ULy W) i % QL

COMMENTS:

SOURCE INFO AMD TRAFFIC TS:
PRIMARY NOISE SOURCE: %I%IC AIRCRAFT RAIL H#I.NDLIETHIAL WE_@ OTHER:

ROADWAY TYPE; e o
TRAFFIC COUNT DURATION, =MIM SPEED #2 COUNT SPEED
NE/EB SB/WB NB/EB SB/WB NE/EE SB/WB NB/EB SB/WB
AUTOS:
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES!

SPEED ESTIMATED BY, RADAR [ DRIVING f OBEERVER
OTHER SOURCES: DJWFT ! RUSTLING LEAVES | DIST. BARKING DOGS r(ﬁp} DIST. INDUSTRIAL
DIST. CHILDREN PLAYING / PIST. TRAPFIC / DIST. LANDSCAPING ACTIVITIES / OTHER:

A N’U‘l Lheo t 4" anp , sATet ooy lj
DESCRIPTION EE -
TERRAIN: HARD MIXED FLAT OTHER:
PHOTOS:

JOTHER E‘DMMENTS /SKETGH:

0 i e B R 08 B R R T RN 10

L Vetnen ewe




FIELD NOISE MEASUREMENT DATA

PROJECT:_ My, Vevngn Br.olaq. prOJ.#_ 563 17
SITE IDENTIFICATION: LT - OBSERVER(S): _ ) L-t4
ADDRESS: g,m% hﬂﬁxt t gﬂ
START DATE / TIM A A I e X [aaY END DATE!TIME: /2 38/17 4072 P
METEROLOGICAL CONDITIONS:
TEMP: |00 of Homoiry: 1 %R, WIND: CALM L{GHT MODERATE VARIABLE
WINDSPEED:L=] MPH Dk N NE E SE 8 W) W NW STEADY GUSTY
SKY: sgﬁm CEBAR  OVRCST PRTLYCLOUDY FOG  RAI OTHER:

ACOUSTIC M MENTS: -
INSTRUMENT: T T?PE@ seriaL®: 4005
CALIBRATOR; ; SERIAL #:

CALIBRATION CHECK' PRE-TEST W &g p dBA SPL POST-TEST [I‘.l.ﬂ dBA SPL WINDSCREEN _ &= |

SETTINGS; A-Wil}HTED a@w FAST  FRONTAL nﬁcm A1 OTHER;

REC#  START Lois Lasin Lss Ly Lias Lisr

fﬁﬂ—iﬁmwmﬁ&m’fﬁw & €10 € B3
174 s oo ot T ThE S8 0 66 6 68 75

SOURCE INFO AND TRAFFIC COLINTS:
PRIMARY NOISE S0OURCE: TRAFFIC mm:rwr'r RAIL INDUSTRIAL AMBIENT  OTHER:

ROADWAY TYPE:
TRAFFIC COUNT DURATION. MIN F‘EED #2 COUNT SPEED
va% 8B ua:é 33;@3 NE am@? NB/EB SB/WB
AUTOS: (i lu
MED. TRUCKS:
HVY TRUCKS:
BUSES:
MOTORCYCLES:!

BPEED ESTIMATED BY: RADAR { DRIVING [ OBSERVER
OTHER SOURCES: DIST, AIRCRAFT / RUSTLING LEAVES / DIST. BARKING DOGS | BIRDS / DIST. INDUSTRIAL
DIST, CHILDREN PLAYING [/ DIST. TRAFFIC [ DIST. LANDSCAPING ACTIVITIES / OTHER:

DESCRIPTION | SKETGH:
TERRAIN: HARD SOFT MIXED FLAT OTHER:
PHOTOS;

OTHER COMMENTS / SKETCH:
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Appendix C-3
Field Photos
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Photograph 2: LT-I| (ST-6) Looking North
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Photograph 4: LT-I (ST-6) Looking West
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Photograph 5: LT-2 (ST-8) Looking East

Photograph 6: LT-2 (ST-8) Looking North
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Photograph 8: LT-2 (ST-8) Looking West
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Photograph 10: ST-1 Looking North
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Photograph 11: ST-1 Looking South
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2 Looking South
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Photograph 15
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: ST-2 Looking West

Photograph 16
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Photograph 17: ST-3 Looking East
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Photograph 18: ST-3 Looking North
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Photograph 20: ST-3 Looking West
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Photograph 22: ST-4 Looking North
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: ST-4 Looking South

Photograph 23
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: ST-4 Looking West

Photograph 24
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Photograph 26: ST-5 Looking North
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Photograph 28: ST-5 Looking West

Photographs | - 40




Photograph 29: ST-7 Looking East
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Photograph 30: ST-7 Looking North

Photographs | - 40




Photograph 32: ST-7 Looking West
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Photograph 33: ST-9 Looking East
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Photograph 36 ST-9 Looking West
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Photograph 38: ST-10 Looking North
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Photograph 39: ST-10 Looking South
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Photograph 40: ST-10 Looking West
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Appendix C-4
TNM® Input/Output Files

See included CD






Appendix D Traffic Data Sources

(Included on CD only.)
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