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1. EXECUTIVE SUMMARY

The proposed merpger of the Atchise, Topeka and Santa Fe (ATSF) and Southern
Pacific Transportation Company (SPT) rail operations will result in rail
traffic increases Iin some corriders, The Environmental Assessment prepared
by the Interstate Commerce Commission on November 11, 1986 evaluated the
corridors where the rail traffic or tonnage will increase significantly and
identified a number of corridors inm which there could he significant noise
impact, On further examination, it was found that four of the corridors
warranted more detailed study because of the potential noise impact from the

increase in raill traffic,

The four corridors evaluated were Richmond - Lathrop, California; Warm
Springs - San Jose, California; Mobest - Phoenix, Arizona; and Dallas -
Wylie, Texas, Site investigations were made of the four corridors,
considering the number of noilse sensitive land uses within the noise impact
corridor and the projected increase in the volume of train traffic, merger-
related neise impact 15 expected to be minimal for three of the corriders.
As a result, detailed noise measurements and projections were not performed
for the Warm Springs - San Jose, Mobest - Phoenix, or Dallas - Wylie
corridors. In contrast, there are a large number of residences that are
affected by railroad noise in the Richmend - Lathrop corridor and the number
could change dramatically with the proposed merger of operations. The
existing and future nolse impacts in this corridor were studied in detail.

The analysis focused on determining the number of residential units (single
family houses, town houses, apartments, ete.) and schools at which the
Community Noise Equivalent Level (CNEL)* would exceed 65 dBA and the change
in the number of sensitive receptors within the 65 dBA contour due to the
proposed rail traffic changes. Because the propesed change will move ATSF
trains te the SPT tracks, there will be a significant increase in the number
of trains on the SPT tracks and an increase in the noise levels along the
SPT tracks, A positive effect will be the reduction in the neise levels
along the ATSF tracks, We also analyzed the potential impact of ground-
borne vibration from train operations on the historlic district.of Tracy.
The conclusion of the analysis was cthat there is very little probability
that ground-borne vibration will damage any bulldings in the historie
distriet,

Four different train traffic scenarics were evaluated for the Richmond -
Lathrop corridor:

*CHEL is used in California for evaluating community noise, It
includes a 5 dBA penalty for noises during the evening hours of 7 p.m. teo
10 p.m. and a 10 dBA penalty for neises during the nighttime hours of
10 p.m. to 7 a.m, The Day-Night Equivalent Level (Lg,) was used for the
Environmental Assessment. ONEL is rarely more than 0.5 dBA higher than Lg,.
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.

Case 1, Existing Condition: Existing rall traffic based on the 1985
average traffic levels,

T3

-

i
t
! Case 2, 1986 Operations Plan: Future rail traffiec based on 110% of the

! . updated operations plan. This is the most likely scenario based
1 on the existing traffic conditions.

1

Fs

Case 3, 1984 SPT-ATSF Merged Operations Plan: Traffic projections based on
the 1984 block plan from the original merger applicatiom,

Casa 4; Worst Case: Assumes most likely scenario {(Case 2} plus granting of
the proposed trackapge rights of the Denver & Rio Grand Western and
Union Pacific,

The 1984 merger plan, which was included in the applicant's 1984 block plan,
was the hasis of the Environmental Assessment. The 1986 plan revises the
traffiec projections downward to reflect present operations. The Amtrak
trains using the ATSF and SPT tracks were included in all of the analyses,
although, there are very few locations where the existence of the Amtrak
trains has a measurable effect on the distance to the CNEL 65 dBA contour,

The noise projections were based on standard models of train noise
calibrated using measurements of train noilse in the Richmond - Lathrop
corridor, The projections included the effect of number of trains, train
spaed, traln length, number of locomotives, excess ground attenuation,
atmospheric absorption, and shielding. A typical source of shielding is a
row of houses between the railroad tracks and the chserver. The model was
found to give reasonable agreement with the community noise survey results,
The noise survey consisted of continuous monitoring over a 24-hour period at
21 locatiens within the corrider.

The final results of our analysis show the fellowing number of residential
[ unics within the CNEL 65 dBA conteur for the various scenaries:

[
I e
i e TOTAL NUMBER OF RESIDENCES
A Case 1: Existing 286 493 779
Eot Case 2: 1986 Plan 756 12 768
i Case 3: 1984 Plan 887 12 899
; 8 Case &4: Worst Case 892 12 904
P
4 et
e
e

r-.
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PERCENT CHANGE IN NUMEER OF RESIDENCES
FROM EXISTING CONDITIONS (CASE 1)

SPT ATSF TOTAL

Case 2: 1986 Plan ‘ 164% -98% -1%
Case 3; 1984 Plan 210% -98% 15%

Case 4! Worst Case 212% -08% 16%

With the propesed changes in distribution of rail trxaffic, there would be
very few trains using the existing ATSF lines in the Richmond - Lathrop
corridor for Cases 2, 3 and 4, The analysis shows that for these cases, the
number of residences within the CNEL 65 dBA contour will drop from 493 to
12, & 98% reduetion. One option that has not been specifically addressed is
leaving all of the ATSF trains on the existing ATSF line, With the
projected growth in traffic, the number of residences along the ATSF line
within the 65 dBA CNEL contour would increase from 493 to 502, an
insignificant 2% increase,

The proposed operations plan would dramatically increase the number of
residences along the SPT tracks that are within the CNEL 65 dBA contour.
The inecrease is projected te range from 164% to 212% depending on the

/[)It....\'}_(_dsggnazip. This represents an increase of 470 to 606 residences that will be

within the CNEL 65 dBA contour, :

The projections show relatively small changes in the total number of
residences within the CNEL 65 dBA contour for all three of the cases
analyzed. Cases 2, the most likaly scenario, shows a 1% decrease, Cases 3
and 4 show a 15% and 16% increase, respectively. As would be expected, the
mexrged operations plan would act to transfer the adverse noise impact from
the ATSF line to the SPT line leaving the total impact for the corrider
approximately constant,

A final part of our analysis was to analyze mitigation measures that can be
used to minimize the nolse impact. The SPT track sections analyzed include
Pinole Point to Hercules, Pittsburg, Antioch, and Tracy. The noise
mitigation options we have evaluated are sound harriers, and operational and
schedule changes. CNEL, the descriptor used to evaluate the noise impact,
includes a 5 dB penalty for nolses during the evening hours and 10 dB
penalty for noilses during the nighttime hours. Reducing the number of
nighttime trains will significantly reduce the levels of CNEL. This is not
axpected to be a practical aption for the railroads. Operational changes
such as reducing speeds will provide very little benefit and are not
racommended,

The most practical method of controlling the nolse Impact from trains is the
construction of nolse bartiers along the railroad right-of-way, Barriers
are widely used in California to protect new residential developments from
highway noilse and, to a lessar dspree, from rallroad noise. To be effective
at reducing the locomotive exhaust and fan noise, a sound barrier must be at
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laast 12 fr above the top-of-rail elevation. Depending on the specific
topography, this usually means that the barrier must be 13 to 15 ft high ir
order te provide significant neise reduction (5-10 dBA).

The areas where barriers will provide substantial benefit are shown in
Section 6, With 25,500 ft of barrier placed as shown in Section 6, the
noise Impact along the four track segments evaluated would be less than the
present level of impact, With barriers, the total number of residences
inside the CNEL 65 dBA contour are projected to be:

TOTAL NUMBER OF RESIDENCES
(sound barriers for Cases 2, 3 & 4)

SPT  ATSF  TIOTAL

Gase 1: Existing 286 493 779
Cage 2: 1986 Plan 398 12 410
Cage 3: 1984 Plan 503 12 515
Case 4! Worst Case 540 12 532

PERCENT CHANGE IN NUMBER OF RESIDENCES
{future with sound barriers compared teo
existing without sound barriers)

ST ATSE  TOTAL

Case 2: 1986 Plan 9% -98% ~47%
Case 3: 1984 Plan 76% -98% -34%
Case 4: Worst Case B0% -98% -29%

The econclusion from these results is that sound barriers can effectively
reduce the noise impact from the increased train traffic along the SPT
tracks, The numbers for the ATSF tracks have not changed from the previeus
table, Some aobservations about the level gf noise impact assuming the
implementation of the barriers are!

o The corrider wide impact will be reduced below the present level.

o Thera will be some shifting of impact from the ATSF tracks to the SPT
tracks. Even with the bavriets, the number of residents along the SPT
tracks that are within the 65 dBA contour will increase significantly,

¢ Our summary numbers on the benefit of noise barriers enly include the
residences within the 65 dBA contour which generally means the first
row of houses, There also will be significant benefit for some
residences beyond the first rows of houses.
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2. INTRODUCTION

.2.1 Project Scopa

This report summarizes the detalled analysis of noilse impact that will
result from the proposed merger of the Atchison, Topeka and Santa Fe Railway
Company (ATSF) and the Southern Pacific Transportation Company (SPT)., Four
of the corridors identified in the November 11, 1985 envircnmental
assessment prepared by the U.S, Interstate Commerce Commission (ICC) have
been avaluated. The selectad segments are:

1. Richmond-Lathrop, CA: In this corridor the SPT and ATSF tracks are
roupghly parallel, The proposed plan is to shift the ATSF trains to the
SPT line. The SPT line would be upgraded with new track, ties,
sidings, and signals, On much of the SPT line the traffic would be
dramatically increased., A counter balancing effect is removing the
traffic from the ATSF lines. Applicants have proposed to abandon a
portion of the line betweaen Richmond and Martinez (through Franklin
Canyon) and discontinue service on portions of the ATISF Delta Line
between Antioch and Stockton. Figure 1 is a regional map of this
corridor, '

2, Warm Springa-San Jose, CA: This corridor is projected to have more
trains bacause of an increase in shipments to and from the General
Motors-Toyota plant in Warm Springs,

3. Mobest-Fhoenix, AZ: This three mile rail segment in downtown Phoenix
ilg currently used by local trains interchanging cars betwaen the SPT
and ATSF yards. As a result of the merger, this corridor is projected
to experience a net increase of six trains per day.

4. Dallas-Wylie, TX: The ATSF route between Dallas and Wylie is prejected
to carry four new trains each day, This line presently handles omne’
ATSF train and four trackage-rights trains dailly.

These four corridors were selected for more detailed study because
preliminary examination indicated that nolse levels along these corridors
had the potential to increase by 5 dBA or more as a rasult of the merger.
Threshold criteria indicated that either the increase in trains or the
expected increase in tonnage moved over the line had the potential to
increase noise levels significantly,

The purpose of the present study is to look at all four of the rail
corridors and determine the magnitude of the noise impact. For ths Warm
Springs - San Jose, Mobest - Phoenix, and Dallas - Wylie corridors, the site
investigation and the increases in rail traffic and total tomnage indicate
that there will not be a significant increase in the noise impact, 1In
contrast, the evaluation of the Richmond - Lathrop corridor indicated the
potential for signifigant impact on several hundred residences. As a
result, this study focuses on providing a detailed evaluation of the nolse
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impact in the Richmend - Lathrop corridor. The evaluation of the Richmond-
Lathrop corrider has included detailed measurements of the existing noise
environment and projections of the nolse environment following the proposed
merger, The three remaining corriders were visited and Inspeeted, The
avaluation of these sites has not included measurements or detailed
projections.

our study of the Richmond-Lathrop corridor has included extensive
measutrements of the existing ambient nodlse, measurements of the train noise,
detailed projections of the nolse along the SPT and ATSF tracks,
inventorying of the noise sensitive land uses that will be impacted, and
analysis of noise mitigation measures to reduce the impact. Because of
special concern about some historical buildings in Tracy, we also have
evaluated the potential for ground-borne vibration from the train operations
in Tracy causing damage to the historical buildings.

2.2 Noise Paramoters

The concept of nolse impact 1s based on the relationships between people's
reactions to nolse and appropriate physical measures of noise. The
acceptability of a project in terms of noise is related to the magnitude of
the nolse as well as the number of people disturbed by the noise. A number
of different parvameters have heen used to describe community noise. One of
the problems has been to find a descripter that will accurately indicate the
community disturbance created by different types of noise sources,

Soeial surveys [2.1) have indicated a good correlation between the
percentage of people highly annoyed by neise from various sources and the
magnitude of the neise outside their residences in terms of the day-night
average sound level (Lj,). Because of its high correlation with annoyance,
the Ly is an appropriate measure for assessing community noise, The
Community Noise Equivalent lLevel (CNEL) 1s often used in California for
noilse assessment instead of Lg,. Both Ly, and CNEL include a 10 dB penalty
for noise during the nighttime hours of 10 p.m, to 7 a.m. In addition, CNEL
includes a 5 dB penalty for noise during the evening hours of 7 p.m. to 10
p.m. The Environmental Assessment was based on projections of Ly, for the
assassment of the Richmond - Lathrop corridor all the projections are in
terms of CNEL. Experience with the two metrics has shown that there is
rarely more than 0,5 dB difference between the two,

Several nolse concepts are inceorporated iIn the formulation of Lg,, and CNEL:

o They are expressed in deecibels (dB), which 15 a measure of sound
pressure amplitude; noise levels of 0 dB correspond woughly to the
thrashold of hearing. :

o They are always p-weiphted, which Is the name of a frequency weighting
scale that de-emphasizes the high and low frequencies of sounds to
correspond to the respense of the human ear. When A-weighting is used,
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the unit is dBA instead of dB, Because Lap and CNEL are always in
terms of dBA, it 1s common practice to simply use dB,

o They are both based on gnerpy averape sound levels, sometimes callad
the equivalent sound level (Leq), which is numerically equal to the
value of a steady sound level that would carry the same sound energy as
does the actual time-varying sound in the same time period,

o They are 24-hour average sound levels in which, as discussed above,
nighttime noise levels are penalized by an increase of 10 dB before
calculation 'of the 24-hour average. CNEL includes a 5 dB penalty for
nolse In the evening hours,

Another acoustic parameter that Is used extensively in this study is the
Single Event Noise Exposure Level (SENEL), SENEL a measure of the acoustie
energy of an event over the time period that the event noise exceeds the
background noise level. The energy is normalized (compressed) to a one
second "dose" for ease in calculating other measures of noise exposure, The
SENEL of a train pass-by is the sound level that weuld be required for a one
second event to have the same total acoustic energy as the train pass-by,
The SENEL of an event is almost always significantly greater than the
maximum sound level. For example, a sound level of 80 dBA that lasts for 10
seconds would have a SENEL of 90 dBA, If the same 80 dBA sound lasted 100
seconds, the SENEL would be 100 dBA.

2,3 Noise Criteria

Nationwlde surveys sponsored by the U.S, Environmental Protection Apency
[2.2) and the U,S, Department of Housing and Urban Development [2.1] have
identified specific Ly, values with public health and welfare effects!

o Lyp = 55 dBA: satisfactory residential environment; 4 percent of people
highly annoyed,

¢ Lgn = 65 dBA: threshold for normally unacceptable housing environment;
15 percent of people highly annoyed,

o Lgn = 75 dBA: unacceptable permanent residential environment; 37
percent of people highly annocyed,

These conclusions are equally applicable to CNEL levels of 55, 65 and 75
dBA. A commonly selacted criterion for noise impact is an Ly, threshold of
65 dBA. This level is consistent with the noise policy of Federal agencies
such as current Federal Aviation Administration regulations [2.3] as well as
the EPA National Strategy for reducing noise through rigoreous planning
action [2,4]. This is also consistent with Californis Title 25 which
raguires acoustical studies for any multi-family development in areas where
the CNEL exceeds 60 dBA. In practice, the Title 25 requirements usually
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results in noise control in the form of either sound barrier walls or extra
sound insulation for the exterior walls when the CNEL excaeds 65 dBA.
Locations at which a project results in addicional people being exposed to
Lgp Breater than 75 dB (an unacceptable residential environment) are
generally considered to be severely impacted and high-priority candidates
for neoise mitigation.

In addition te absolute criterxia, relative criteria are also appropriate for
the purpose of noise assessment., Although a definite relationship has not -
yet been established between noise increase and annoyance, it is generally
accepted that an Increase greater than 5 dB is noticeable and an increase
greater than 10 dB {corresponding to a subjective doubling of loudness for
steady-state noise) is undesirable,

For the original environmental assessment [2,5], the ICC requirsed that an
acoustical analysis be carried out for all proposed actions where the rail
traffic would increase by either 8 trains per day and/or by l00% as measured
by tonnage and/or trains, The analysis determined whether the action would
result in increasing the railroad noise levels, expressed in terms of Ly,
by 3 dBA or would result in an Lgy in excess of 65 dBA, 1In all areas where
these impact criterla were met, an estimate of the increase in the total
number of residences that would fall within the 65 dBA was provided.

The evaluatien of noise impact in this study has concentrated on estimating
the number of dwelling units (houses and apartments) and ether noise
sensitive land uses (primarily schools) where the CNEL exceeds, or will
excead 65 dBA. In areas where the proposed action will result in a
significant increase in both the noise level and the number of sensitive
receptors within the CNEL 65 dBA contouy, we have evaluated noise mitigation
measures that can be applied to minimize the noise exposure,

2.4 Report Organization

The remainder of this report presents the results of our study. Section 3
summarizes the field survey measurements carried out along the Richmond-
Lathrop, CA rail corridor for the purpose of documenting existing nolse
levels from trains and other noise seources. The detajled results of the
noise survey are contained in Appendix A, Sectilon 4 describes the noise
prediction model that we used and the calibration of the model using the
measurement data., Section 5 provides details of the noise assessment
methodoelogy and results. The noise contours that were developed for the
entire Richmond - Lathrop corrider are presented ip Appendizx B (bound
separately}. The mitigation of the neoise impact in the Richmend - Lathrop
corridor is discussed in Section 6. In Section 7 we present a brief
evaluation of the potentlal for the vibration from the rail traffic damaging
buildings in the Tracy Historic Area,

s T e mne g, 1 % e en
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3. FIELD SURVEY MEASUREMENTS

Noise measurements were cary’ad out in the Richmend-Lathrop, CA rail
corridor between 31 March and 10 April 1986.. The purpose of these
measurements was to document existing noise levels from trains and other
sources at representative noise-sensitive receptors (e.g., residences,
schaols, churches,ete,) that may be affected by changes in rail traffic
folloving the proposed merger. In addition to overall noise monitoring,
measurements of noise from individual train passages were obtained in order
to help calibrate the noise prediction meodel, as discussed in Section 4,

3.1 Measurement locatlons

Ambient nolse measurements were carried out at 21 locations, Figure 1 is a
regional map of the corridor study area indicating the noise measurement
locations. Specific details ahout the measurement locations are summarized
in Table 1, Table 1 includes specific addresses and.distances from the rail
lines for each site. The measurement locations alsoc are shown on the noise
contour drawings in Appendix B (bound separately). As indicated,
measurements werse made at locations near both the ATSF and the SPT railroad
lines that run parallel to each other through the study area, Measurement
sites were selected to be representative of noise-sensitive land use that
would most likely be affected by merger related changes in rail traffic.
These changes may reSult in either increages or decreases in train noise,
depending on location,

3.2 Measurement Methodology

Digital Acoustics Model 607 porctable noise monitors were used to
concinuously sample the overall, A-weighted sound level during one 24-hour
period at each measurement location., The A-weighted sound level, expressed
as dBA, i1s a single-number measure of sound intensity with weighted
frequency characteristics that correspond to human subjective response to
noise. All noise levels given in this report are in terms of dBA, The
monitors were set to print out hourly data including the equivalent (energy-
averapge) sound level (Lg,), the maximum sound level (Lyz.) and the
statistical percentile sound levels (L,) which refer to the sound levels
exceeded x-percent of the time. For example, the level exceeded l-percent
of the time (Li) is often taken to approximate the "maximum" community noise
level and would generally be influenced by train noise, On the other hand,
the level exceeded 90-percent of the time (Lgg), which is often considered
to repregent the background noise in a community, would not be expected to
be influenced by train noise. For the purposes of noise assessment,
however, the Ly, and velated descriptors (lLy, and CNEL} are most useful
because they apply to all types of noise sources and can be correlated with
the aeffects of noises on people.



[

e A

-

A et

L T

1

(-

.

R SUSTR OUT SN S

L

ATSF-SPT Merger Noisa Analysis Page 12
HMMH Repoxrt #260140-1 June 1986

Tho hourly Ly data collected at each site were used to compute the 24-hour,
A-weighted, equivalent (energy-average) sound level, Lag(24), as wall as the
day-night equivalent sound level, Ly, end the Community Noise Equivalent
Level, CNEL. As discussed in Section 2.2, the CNEL descriptor has been
adopted by the State of Califernia, and will be used for the purpese of
noise assessment in this study. It 1s very rare for CNEL to be more than
0.5 dB higher than Lay,.

In addition to obtaining overall community noise levels, the noise monitors
were set to collect data on single events, notably train passages, For this
purpose, noise level thresholds and event durations were prescribed such
that the monitors would compute the Single Event Nolse Exposure Level
(SENEL} for higher level, longer duration noise events (e.g. trains) while
excluding lower level and/or shorter duration events (e¢.g., motoer vehicles),
The SENEL is a time integrated, A-weighted sound level for a single event
that is equivalent in magnitude to a reference signal with a durztion of one
second. SENEL provides a measure that accounts for both the magnitude and
duration of a single noise event and that can be used to calculate the
contribution of such events to the overall noise environment, For practical
purposes, a threshold level that is 1C dB below the maximum event level is
sufficient for determining the sampling interval for measurement of SENEL
since lower sound levels do not contribute significantly te the rcotal sound
enargy. Train log data obtained from ATSF and SPT dispatcher offices were
subsequently used to correlate SENEL printouts from the noise monitors with
specific train passages so that the contribution of train noise to the total
noise environment could be determined for each measurement site., This was
done by recalculating the noise levels at each site after taking out the
SENEL attributable co known train passages.

Additional train noilse data were collected at the monitoring sites and at
other locatlions using Bruel & Kjaer (B&K) Model 2230 integrating sound level
meters divectly or in combination with a Marantz Model 430 cassette tape
recorder, These data were used to help calibrate the nolse prediction model
as described in Section 4,

All sound measurement equipment used for the survey conforms to ANSI
Standard 51.4.197] for Type 1 sound level meters., Calibration of the
instruments in the field was carried out before and after each set of
measurements using an acoustic calibrator (General Radio Model 1567 or B&K
Type 4230). These calibrations are traceable to the U.5, Nationgl Buresu of
Standards. '

3.3 Measurement Results

The results of the ambient nolse measurement survey are summarized in

Table 1, In addition to 24-hour noise data, this table lists the address,
measurement starting date, and the distance from the railroad tracks, as
well as the number of trains monitored and average train SENEL for each
measurement leocation. The 24-hour noise data include Leq(2b), Lgy and CNEL
for each location, for the follewing cases:
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1, teotal noise (l.e. including trains),
2. noise from non-railroad sources {i,e, excluding trains), and
3. noise from trains only,

Decailed informatior, including hourly noise data as well as train noise,
consist and operational data for each monitoring site, is included in
Appendix A of this report,

The results in Table 1 indicate that in terms of CNEL, the total noise
measured at the 21 sites in the study area ranged from a low of 58 dBA to a
high of 83 dBA., Without trains, the CNEL 18 estimated to range between 55
and 72 dBA. The results also suggest that train noise currently deminates
the neise environment at about one-third of the measurement sites and that
non-railroad sources are dominant at about one-third of the sites. ' At the
remaining ona-third of the sites, the contribution of train noise and noise
from other sources appears to be about equal. It is also of interest that,
in nearly all cases, the L4, and CNEL values are within 1 dB of each other,
The Lg,(24) values are observed to average about 5 dB less than the Ly and
CNEL values. The field survey measurement results presented herein are used
to aid in the assessment of noise impact as described in the succeeding
sectlons of this report.

There are a number of significant neise sources in the rail corridor in
addition to the trains that contributed teo the measured levels of CNEL and
Lan. The noise sources include street traffic, aireraft flyovers, lacal
community activities, and off-road vehicles. The street traffic was
particulary important in the areas such as Brentwood, Byron and Oakley where
the rallroad tracks are often located near heavily traveled reoads, Even
though these are relatively rural areas, the noise level from the road
traffic often exceaded that from the raillroad tracks, even at the houses
abutting the railroad right-of-way.

It is somewhat unusual for off-road vehicles to be a significant community
nolse source. We observed that in some areas of Pinole and Rodeo it is
relatively common for dirt bikes and small off-road vehicles to use the
railreoad right-of-way, particularly in the afternoon and en weekends. Since
many of these vehicles are poorly muffled, the acoustic enerpgy from the dirc
bikes sometimes exceeded that of the railroad trains,
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Table 1. Summary of Nolse Heasurements

—
g0y
Eogd Loc. Acdresa Starting | leg Laq CMEL [ Log Lgy OMEL | Log Lgy CMEL] Dist to ¥ Ava.
K pate, [¢Including Trains) [¢Exciuding Trainey] (Tenins Only) | Teack (Ft) Trains SEMEL !
,LL p— 1, 545 Brackman fLene 3/31/85 61 &7 &7 | &0 & &4 56 &4 64 100 E !
i 1 Martinez CATSE) !
Bt 2. 1251 Escobar St, 3/31/8% 65 &% &9 | 66 66 66 59 4 & 120 2w
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-
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{ 5, &8 Russell br. 4/2/86 5% 58 58 52 56 56 54 56 54 7% 1104
g Antioch {51 . !
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&
4 7. 125 W, Bth St.  4/3)86 57 &0 &0 57 &0 &0 sese e | 4001100 [T
i l»-;: Tracy (spT)
[ B, 620 Gary Ave,  4/3/B4 80 & &2 56 59 60 S8 58 5B 7 2 104
3 Ant{ioch {spr}
oo 9. 1150 Hozel St. 4/3/86 & T TmU| S5 e e | & ®@ 72| 3005 30 9 !
ol Pinole (ATSF/SPT i
%‘3 . 10. 1262 Sequolo Blvd 4/4/86 59 61 62 s¢ 81 &2 3 39 39 130 1 o8 j
T Tracy {SPT) |
M i
Y e 11, 901 Carpino Ave. 4/4/B6 58 &2 62 6 &0 6 57 ST 57 75 1108 i
b pittsburg (SPT3 ‘
il .
i 12. 2047 Cypross Ave, 474786 T 83 B3| 64 68 &8 76 8 & 30 0 1o !
g rinale (SPTY I
i
i 13, 4493 Jenkins Way 4/7/86 & 70 §% 58 59 63 &9 &9 75 21 %
. Richmend (ser)
¥ { J
o i 16. & Prospect Ave, 4/7/B6 81 67 67 | 52 54 58 | s0 &7 47 250 0w
Y, Port Costa {SPT) |
b i
L 15. 16081 Seventh St, 4/7/B6 81 &% 67 | 81 86 &7 [ A4 56 54 200 192
3 U Lathrop . (SPT}
¥ 16, §04 Stanton St.  4/B/B5 83 6 69 | &1 6 65 58 & 67 150 1’ W% |
San Pablo (ATSF) ’ X
17. 800 Windward Dr. 6/B/BS 58 67 67 | S5 &2 82 56 &5 & 130 13 %% :
Rodeo CATSF) !
18, 4147 Byron Iwy,  4/B/86 ® 7 Rr'le n n a6 & fo0 3105 t‘
Byran (SPT) :
19. 103 bay Ave.  4/9/B6 58 &5 45 56 &5 65 T PR 30 e
Hercules {5PT) 1
g 20, 155 Eden Plains Rd, 4/9/86 & & 8 50 5 57 | s0 &t &7 1a w97 i
2 Knightaen (ATSF) ;
: . 2%. 865 Walnut Dlvd, 4/9/86 58 & 6 52 57 57 57 &3 & 225 3102 :
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4, NOISE PREDICTION METHODOLOGY

A total of 26,000 miles of track were evaluated in the original
Environmental Assessment, Through that assessment, four track segments were
identified for more detalled evaluations., The original assessment was based
on relatively pgeneral assumptions regarding the noise levels produced by
railroad trains, For this assessment, a more detailed nolse model is
required. Our approach has been to apply documented prediction procedures
that have been modified to reflect the noise measurement data collected in
the Richmond-Lathrop corrider., Basically, we used the measurement data to
calibrate the prediection procedures,

4.1 Characteristics of Train Noilse

The noise from raillroad trains is the combination of a number of independent
neise sources, As a traln approaches, the first sounds heard are often the
warning horn and bells at crossing gates. As the locomotives approach, the
low-frequency noise of the diesel engine exhaust, the engine cooling fans,
and other locomotive noises are heard. The maximum noise level usually
occurs as the locomotives pass. ' Under heavy leoads the exhaust noise will
increase making the low-frequency characteristic of the noise more
noticeable. Once the locomotives have passed, the noise level drops and the
neise from the steel wheels of the freight cars rolling on the steel rails
is heard, This noise is referred to as wheel/raill noise. If the track is
Jointed, the characteristic "clickity.clack" noise associlated with trains
will be heard, Many rail systems are now installing continuously welded
rall which removes the impact neise at the'rall joints,

Some of the characteristics of train noise are:

o The locomotive noise is not strongly dependent on speed. Most of the
locomptive noise comes from the axhaust and the cooling fans, hoth of
which ereate nolse that is dependent on the engine operating conditien
vather than train speed.

o Stationary tests of locomotives indicate that the noise level changes
approximately 3 dBA with each change in throttle setting. For example,
going from throttle setting 4 to the maximum setting of & will Increase
the noise level by about 12 dBA., We did not observe this noise level
dependance on throttle setting in our fileld measurements of train noiss
in the Richmond - Lathrop corrider. This is consistent with the
observations of other studies of railroad noise [4.1].

© The level of locomotive noise seems to be better correlated to the
grade rather than to the throttle setting, A recommended adjustment is
-3 to -4 dBA for a 2% downgrade and a +1 to +2 dBA for 2% upgrade
(4.1]. For upgrades the low-frequency part of the spectrum 1s more
prominent,
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o Freipght car nolse is strongly dependent on the speed of the cars. A
typical assumption is that the level is proportional to 20 log{speed).
This means that the freight car noise level will increase & dBA for
every doubling of train speed.

o The noise from the freight cars will be lower if the track is welded
instead of jeinted. Freight cars on poor condition jointed tvack will
produce nolse levels that are up te 10 dBA higher than if the same cars
are on welded track, For pood condition jointed track, the difference
will be 1 to 3 dBA. Poor conditlon wheels on the rail cars will negate
the benafit of welded track, With poor conditien wheels, the levels
will be approximately the same irrespective of the track condition.

o The relative levels of the nolse created by the locomotives and the
freipght cars is dependent on the speed. Considering just the maximum
nelise level, as speed decreases the locomotive nolse tends to stay
constant while the freight car noise drops proportionally to 20 log
speed. As a result, the locomotive nolse tends to ba dominant at lower
speads and the freight car neise deminant at higher speeds.

The neise from the warning horns and erossing gates also can make an
important contribution to the total acoustic energy. These noises are very
site specific and depend on the manner in which the horn is blown by the
train engineer. We observed that in areas such as Pinole, Antioch and
Pirtsburg where the tracks go through residential areas, it is not unusual
for people to be on or near the tracks when trains pass-by, Hence, it is
common for the horns to be sounded in these areas even when the train is not
near a crossing, Another factor that affects the occurrence of warning horn
noise is maintenance of the track, During track maintenance when there may
be workers on or near the tracks, the train engineers will usually sound che
horn in a more vigorous manner than nermal as a safety measure,

Figure 2 illustrates the time history of the A-weighted neoise level during
three train pass-bys recorded in the Richmond - Lathrop corridor. The first
example was recorded at Location 4 on MacMurty Drive in Martinez. The noise
level rises from the background level to a maximum of approximately 82 dBA
as the locomotives pass by. The neise from the locomotives is dominant for
about 10 seconds, The noise from the frelght cars fluctuates between 74 dBa
and 80 dBA, The average freight car noise level is about 77 dBA. The
SENEL's for this pass-by are 91 dBA for the locomotives and 95 dBA for cthe
cars, Although the locomotive noise is 5 dBA higher, the acoustic energy of
the locomotive noise is 4 dBA less than the energy of the freipght car noise,

The second example in Figure 2 Is a train passing the ecrossing at Parr and
Giant Roads in San Pable, The measurement location was just over 100 £t
from the track on Parr Road, The bells on the crossing gate create a noise
level fluctuating around 65 to 70 dBA. The horns sounded as the locomotives
appreach the crossing reached a maximum of just over 100 dBA. The noise
from the locomotives peaked at about 93 dBA and the freight car noise ranged
from 75 to 84 dBA, The train seemed to be accelerating as It passed, which




|

1

1

1

1

i

3

i

Bty o

e L=

S

)

o T T i = I

L

.

I

ATSF-SPT Merger Noise Analysis Page 17
HMME Repoyt #260140-1 : . June 1986

would explain the gradual increase in the neise level as the freight cars
pass by,

The SENEL values for example 2 of Figure 2 are!

Horns: 106 dBA
Locomotives: 102 dBA
Cars! 101 d4BA

The acoustic energy from the horns, even though they were blown for only a
few seconds, exceedad that of the rest of the train, This is a typlcal
train pass-by in that the locomotive acoustic energy is approximately equal
to that of the freipght cars,

The third example in Figure 2 1s an Amtrak trailn recorded at Location 13 on
Jenkine Way in Richmond, The noise level rises from a background level of
about 55 dBA to about 88 dBA, The total event lasts about 10 seconds. Even
though the Amtrak trains are powered by diesel locomotives that are similar
to those used for the freight trains, the locomotive and passenpger vehicle
nolse can not be separated,

4.2 Prediction Model

The noise level projections of the Environmental Assessment used the
prediction methods summarized by Swing and Ples [4.1]). The model separates
the locomotives and freight cars assuming that the locomotives act as
individual point sources and the freight cars act as a finite length line
source, The method calculates the SENEL at the observer location for each
freight train. The SENEL's for the trains during the three periods of the
day (day, evening, night) are then weiphted appropriately and combined to
give either Ly, or GNEL. In order to perform the initial screening of the
affected corridors, relatively general assumptions were made about the train
length, distribucion through the day, and speed, In addition, it was
assumed that there were no natural or man-made barriers that attenuate the
nolse as It propagates from the railroad tracks,

A more detailed assessment of the noise from the trains is required for the
environmental impact evaluation of this analysis, Our projections have been
based on the following assumptions:

1. The noise from the freight cars and the locomotives can be represented
as two finite length dipele line sources. Peters [4.2) showed that
railroad train noise is well represented as a finite length dipole line
source,

2, The relationship between the maximum level (Lysx) and the SENEL for a
length of rail cars can be approximated as!

SENEL = Lysy + 10 log[(1.5%D+L)/V]) -1.6
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whare D is the distance (in ft) to the obsarver, L is the length (in
ft) of the train, and V is the train speed ir miles/hour, This
relationship, which was take from Sauremman, et al [4,3], Is based on
the dipole line source model,

3, The freight car Lysy is proportional to 20 log(speed) and the
locomotive Ly,v does not vary with speed,

4, The attenuation of Lyay with distance from the track is determined by
the dipole line source model with adjustments te approximately account
for atmospheric absorption and excess ground attenuation, The
adjustments for atmospheric abserption and ground attenuation were
based on the results presented by Kurzweil {4.4].

5. Shielding by one row of houses provides 5 dB of attenuation. This is
based on standard assumptions used for predicting highway noise [4.5]
and two measurements during our survey of the noise in front of and
behind a row of houses during train pass-bys., The measurements confirm
that the assumption of 5 dB attenuation is reasonable (see
Section 4.5).

Using the assumptions listed above, we used a calculation algorithm for
railrecad noise which is implemented on an in-house computer system. The
inputs to the computer model are: )

o the SENEL's or Lysy's for a reference train at a reference discance and
spead,

o the length of the reference train,

o the number of leocomotives In the reference train,

o the average train length, train speed, and number of locomotives for
the train traffic,

o the average number of trains during the day, evening and nighttime
periods, and .

¢ the distances from the track for the noise level projections.

For each distance, the model calculates Lysy, SENEL and CNEL.

4.3 Calibration of Model

In the original Environmental Assegsment It was necessary to make some
general assumptions about the noise levels generated by the trains. BDecause
this study focuses on a single rail corridor, we were able to use train
noise measurements in the corridor to tailor the noise predictions teo the
specific rall traffic and operating conditions in the corrider. Table 2
summarizes the train nolse measurement data that was used. The basic
approach was to normalize all the measurement data to a set of reference
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conditions, then caleulate the energy average SENEL's for the locomotives
and cars, Unusually high or low values were discarded from the average.
The average values were than used as “he reference traln for the
predietions, Following is a summary of the analysis,

PPROACH FOR AMTRAK TRATN NOTSE PREDIGTIONS

i, The amtrak train SENEL walues were all normalized to 100 ft from the
track, 40 mph, 500 £t train, two locomotives.

2., Two possible assumptions were examined, first that the SENEL is
dominated by the locomotives and second that the passenger cars
dominate the SENEL, As can be seen in Figure 2, there is no clear
distinction between the noise levels of the locomotives and the
passenger cars, In the first pass, the passenger vehicle tolse was
assumed to be proportional to 20 log (speed) and the locomotive noise
was assumed to be independent of speed.

3, Based on inspection of the data, it appeared that assuming that the
locomotives were the dominant source of noeise made the normalizaed data
more consistent., As a compromise, we used the locomotive assumption
with the Lyay level assumed to vary as 20 log|speed],

4, The normalized SENEL's were enérgy averaged giving 95.7 dBA at 100 ft
(2 locomotive train at 40 mph). The SENEL's from locations shielded
from the track were not included in the energy average. This SENEL
gives the following reference values for the Amtrak trains:

Max Level; B6.6 dBa
Speed dependence: 20 log[speed]
Speed: 40 mph
Reference distance: 100 fe

APPROACH FOR FREIGHT TRATN NOTSE PREDICTIONS

1. The tabulated SENEL's were normalized te 100 ft from the track and a
referance train 5000 ft long-with 3 locemotives at 30 mph, For some
train passbys, we cbtained separate SENEL's for the locomotives and the
cars, When the SENEL's could not be separated, if the train was
shortey than 1500 ft, the SENEL was assumed to be for locomotives only.
For longer trains the SENEL was assumed to be for the freight cars
only.

2. The nermalized SENEL data were tabulated and any “abnormal” points
eliminated, High levels were usually eliminated because of horns
corrupting the data, low points were usually due to partial shielding.

3. The normalized locomotive and vehicle SENEL's were energy averaged.
The average SENEL's for the reference train were 9%9.0 dBA for the
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freight ecars and 97,0 dBA for the locomotives. These lavels used to
develop the following reference values for the projections:

LOCOMOTIVES FREIGHT CARS
Max Level: 84.8 dba 78.2 dBA
Length: One locomotive 5000 ft
Speed dependence: none 20 loglspeed]
Speed: 30 mph 30 mph

Reference distance: 100 ft 100 fc

4,4 Verificatlen of Prediction Methodology

To develop the projections of train noise, the first step Is to estimate the
SENEL for a typical train by adjusting the reference train SENEL to the
actual tyain parameters and observer distance., Figure 3 illustrates the
variatioen of SENEL with observer distance for the reference freight and
passenger trains. To check the projection methedology, we used the derived
freight and passenger train values to project the CNEL's at each measurement
position. The cbserved train traffic was used as the input to the model.

We used either train speeds that we derived from on-site observations (e.g.
timing the trains) or speeds derived from event durations in the noise
menitor SENEL summary, The results of this exercise are shown in Table 3.
Eliminating the locations where there was only one train pass-by during the
measurament peried, the projections are generally In good agreement with the
measurements, The projected levels are higher than the measurements at
several locations because of partial shielding. At other lecations the
projected level is significantly lower than the measured level, These are
primarily in areas where the warning horns are sounded,

Figure 3 illustrates the projected SENEL lavels for typical freight and
Amtrak trains Iin the Richmond - Lathrop corridor. The wvalues used for the
projected SENEL levels are:

FREIGHT b TRAINS

LENGTH 3600 ft 640 £t
SPEED 40 nph 40 mph
NUMBER OF LOCOMOTIVES 3 1.5

These parameters are typical of those used in the projections discussed in
Seetion 5, The 1,5 locomotives used In the Amtrak projections represents
half the trains with one locomotive and half with twe locomotives. The
projected level of freight train SENEL is between 1 and 2 dBA higher with
the existing track than in the future after the track i1s upgraded, The
upgrading is to include replacing the jointed track with continuously welded
track. To account for this, we have amssumed that the noise from the freight
cars will be 3 dBA lower in the future and the locomotive noise levels will
not change.
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*

The curves in Figure 3 show that the typical Amtrak train creates 5-6 dB
less acoustic energy than a typical freight train. This means that one
freight train 1Is acoustically equivalent to approximately four Amtral
trains, Since there are more freight trains than Amtrak trains on most of
the lines in the Richmond - Lathrop corridor, it is elear that the noise
from the freight trains dominates the Ly, levels,

Another significant facter that can be gleaned from Figure 3 is the rate of
sound attenuation with Iincreasing distance from the track, Going from 20 to
30 fr from the track is projected to reduce the SENEL approximately 2 dBA,
However, at a distance of 200 ft from the track, it Is nacessary to Increase
the distance to nearly 300 ft before realizing a 2 dBA reduection, This
illustratas that it is difficult to use buffer zones to mitigate noise
problems except in areas close to the noise sourcs,

4,5 Estimates of Shielding by a Row of Houses

The neoise measurements included measurements &t two locations of the
shielding provided by a row of houses, The first nmeasurement was at Jenkins
Way (Location 13)., The results showed a'5.3 dBA reduction for an Amtrak
train on the far track and an 11,5 dBA reduction for an Amtrak train on the
near track. The houses along Jenkins Way are tiphtly spaced 20 te 30 ft
apart with 6 ft fences bridging the gap between the houses.®

We were able to perform only one measurement of the shielding of freight
train noise by & row of houses. Two portable sound level meters were used,
one positioned Iin front of the houses 100 ftr from the tracks, the second was
positioned 200 ft from the tracks behind the first row of houses. The
SENEL's of the locomotives and the freight cars were measured at both
locations. After nermalizing the measurements to the 100 £t pesition, we
found a reduction of 4.6 dBA for the lecemotive neoise and 4.7 dBA for the
freipht car noige,

Although these measurements are very limited, they are consistent with the
cemmen assumption of 5 dBA attenuation for the first row of houses and 1.5
dBA for each successive row [4.5],

Refarences

4.1 Swing, J.W. and Ples, D.B,, “Assessment of Noise Environments Around
Railroad Operations," prepared by Wyle Laboratories for SPT Company,
Union Pacific Rallroad, ATSF Railway Company, and The Associlation of
American Railroads (July 1973).

4,2 Peters, 5., "Prediction of Railway Noise Contours," Jougynal of Sound
and Vibration, 32(1), pp 87-99 (1974).




T LRI AL Y ST A TR AT

L ]

i1 £

iy

st

e

IR

aam ity e e s gt e

| I

e Rt S

TANTAT TN

A R R

TSI st e

o e S

TIVERLTT

B

-3

F.

,——_:] ‘

r

£

£

5

.

ke

ol

1

| 3

LR S G

{3

ATSF-SFT Merger Noise Analysis Page 22

HMMH Report #260140-1 . Juna 1984

4,3 Saurenman, H.J., Nelsen, J.T. and Wilson, G,P,, "Handbook of Urban Rail
Noise apd Vibratien Control," prepared under contract te U.S..
Department of Transportation, Urban Mass Transportation Administration,
Repert # UMTA-MA-06-0099-82-1 (October 1982).

4.4 Rurzweil, L,G., "Prediction of Community Noilse from Rail Systems,"
Community Noise, ASTM SPT 692, R.J. Peppin and C.W., Rodman, Eds.,
American Society for Testing and Materials, pp 197-216 (1979),

4,5 Barry, T.M. and Regan, J.,A., "FHWA Highway Traffic Nolse Prediction

Model," Federal Highway Administration Report No, FHWA-RD-77-108
{December 1978).




-
P
P ATSF-SPT Merger Noise Analysis Page 23
: HMMH Reporr #260140-1 June 1986
. M
b
! el
Table 2., Train Noise Measurement Data
A
;1
i
52. MEAS. DIST SPEED # #  LENG, SENEL
G r] RAIN toc. _DATE _ TIME (FI) (MPHY LOCG CAR (FT) LOCOS CARS TOTAL  COMMENT
§ob
& 1, IB<F (5PT) 2 4/1/B& 10:43:46 120 27 4000 93.3 933 95.9
i’l 2. 18-A (SPT) 2 4/1/B6 V1:32:22 120 32 1 425 99.4  wfhorn
. 3. 0B-A {SPT) 2 4/1/8612:25:11 120 20 FIC R [ 91.8
2ACPark) 40 6.0
: i 4. 18-F (ATSF) 1 4/1/86 15:03:12 100 28 15 nm 90.4
¥ . 1A(Brackman La.) 200 83.6 85.9 B87.9
k
1 5. 0B«F (ATSF) & &f2s86 12:31:34 140 22 2 W 5310 87.4  95.0 6.
di 6. 1B<F (ATSF) 4 &/2/B6 15:35:20 140 20 2 2 te0 ¢3.7 9.0 95.8
f 7A. OB+F (ATSF) 4 472786 16:20:23 140 20 2 M 3330 .2 9.2 §.8 tope rec.
¥
‘gf r 7B, 1B-F (ATSF) & AJ2/B6 1Bs16:06 14D 20 4 27 1520 0.9 92.7 4.8 tape rec.
[T |
‘ 9. 0OB-F {5PT) Banta 474786 18:45:00 85 20 3 3240 100,0 94,0 w/harn
r rll 10, 18+F (ATSF) 20 479/86 17:08:13 110 53 2 4b 3480 96,8 9B.7 1011
w1
b | 11. 1B-F (5PT) 9 As3/86 14:32:34 275 38 & 100 6442 92,3
" 12. OB*F {ATSF) ®  A/3786 14:37:32 30 27 3 7 4760 101.8
L’f‘ 13, OB-F (ATSF} 9 4/3/86 15:49:07 30 20 2 0 -0 85.2
14, IB*F {ATSF} 9 473785 16115:32 20 27 2 8 480 98,6
e |
I 15, DB<F (SPT) 9 4/3/86 16:30:46 275 46 3 38 3451 8.2
e
16. OB-A (SPT} 9 4/3/BS \ARib4 275 &7 1 § 425 821
-=g 17, 1B-F (ATSF) 9 4/3/B6 17149149 | I 3 2 102.2
18. 18-F (5PT} 11 4/5/86 13115:00 75 20 2 8 750 98.7
" 19. DB-F (ATSF} Pinole 4/5/86 15:13:00 150 40 3 75 6150 103.8
j (Montara Rec.Ctr.)
20, 0B-F (ATSF) Pittsb'g 4/10/B6 14:25:00 100 20 3 30 2345 85.0 87,9 8%.7
12th St.8York 200 7.0 9.1 81.2  shielded
“a
i 21. 1B-F (SPT) Tracy 4/3/B5 12145:00 550 20 4 100 6442 7?.8 873 88.0 tope rec.
{curve) (squeal)
22. 1B-A (SP1) Pincle 4/4/86 12;18:00 4B0 40 1 5 425 73.5  tope rec.
L
! l i (Seavicw School) -
o F u freipht
i A = Amtrok
e 18 = In-bound (West bound)
y 1 0B » put-bound (East bound)
a1 SPT = train on Southern Pacifie tracks
f ATSF = train on Atchison, Topeko & Santa Fe tracks
I

[_x
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Table 2. Train Noise Measurement Data {continued)

MEAS,

IRATH LOE, _DATE Time

23, I8-F (ATSF) Plnole 4/4/86 13:00:00

(Seaview School)

24, 10-F (ATSF) Pinole &/4786 14:45:00

(Montarn Rec.Ctr.)
25

{Montara Rec.Ctr.)

24

(Montara Rec.Gtr.)
27,

{Hontars Ree,Ctr.)

26. IB-F (ATSF) Pinole 4/5/B6 14:10:00

{Montara Rec,Ctr.)

29, 0B-A (SPT) 13 4/7/86 11:58;00
30, 18-A (SPY) Richmond  4/7/86 15:26:00

(Morton Ave,)
31

(Harton Ave.}

F o freight

A » Amtrak

1B = In-bound {West bound)

OB = Out-bound (East baund)

SPT = trafn on Seuthern Pacific tracks

DB<F (ATSF) Pincle &/4/86 15:48:00

10-A (5PT)  Pinole  &/5/84 12:05:00

18-F (SPT)  Pinole  4/5/86 14:02:00

I1B+F (SPT) Richmond  4/7/86 15:52:00

" DIST SPEED

D i)

350 30

270

270 37

570

570 40

150 44
7540

105 40

105 32

ATSF = train on Atchisen, Topeka B Santa fe tracks

*®
Loco

a

.}
cte

37

LENG,
(N

680
680

332

SEMWEL l
LOCOS  CARS JoTAL
90,5 90,4 94.2

54.3
93.9 936 963
7.4
84.0
a%.1
97.1
97.6
9.1 92,7 102.4

COMMENT

Lope rec,

tape rec.

tape ec,

tape rec,

tape rec.

tape rec.

tope rec,

tope rec.

tape rec.
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Table 3, Projected and Observed Noise Levels

: > Log, MEAS. PROJECTED NUMBER OF TRAINS  NOTES
i CNEL TRAIN CNEL'S
& [:] Freipht Amtrak Freight Amtyak
) 1 63,7 66,7 10 Trestle, some shielding
4 2 66.3 68,2 58.6 10 7 Some shielding
ol 3 61.5 58.4 1 One train
i e 4 63.0 63.4 11
5 54.4 53.2 1 One train
6 67.4 67,1 56,9 8 3 SF 45 mph, Amtrak &0 mph
{] 7 -- .- No trains
8 57.8 56.9 2
& 9 72.3 71.4 9 ATSF trains only
el 10 38,5 45.2 1 One train
gl 11 57.0 52,8 1 One train
¥ 12 82,8 76.4 65,9 12 8 Very high SEL's at night
“op 13 69.1 69.4 58.9 11 9
i Lﬁ 14 66.9 63.9 52,3 11 8 No ground effect
i 15 53.5 56.5 1 Ohe train
g 16 66.5 65.9 9.
g [ 17 64,7 63.8 6 ER trains only
fora 18 61.2 56.6 3 Hoxrns? Other noilses?
k ! 19 -- -- Freight cars shielded mic,
8 Mo 20 67.1 65.7  62.0 11 4
i ﬁ 21 £3.2 58.1 3 Horns?
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5. NOISE ASSESSMENT
5.1 Dallas to Wylie

This rail line extends from downtown Dallas northeast approximately 23 miles
to Wylie, Texas, Tha line starts In an industrial sectien of Dallas moving

to mixed residential and agricultural land uses outside of the Dallas area,.

There are a large number of rasidencial units close enough to the rail line

to be affectad by train noise,

The line presently carries one Santa Fe train dally and is projected to
carry five Santa Fe/Southern Pacific trains follewing the merger., In
addition it presently carries four trackage rights trains per day, The
trackage rights trains will not be affected by the merger. With the merger
plan the total number of trains on this line is projected to be 9 trains per
day compared to the present 5 trains per day. Assuming that the future
train eonsists will similar to existing traln consists, this increase in
traffic 1s expected to increase the Ly, by 2 to 3 dBA on property abutting
the right-of-way,

The conclusion is that the increase in the train traffic will result in a
minimal increase in the noise ilmpact to the communities alonpg this line,

5.2 Mobest to Phoenix

The Hobest te Phoenix section of concern is a three mile segment presently
used by local trains interchanging cars hetween the SPT and ATSF yards. In
the future it is projected that this corridor will carry six more trains per
day, MHost of the land near the railroad right-of-way in this area is used
for industrial or light commercial activities, The principal noise
sensitive land use consists of approximately 10 single family houses that
are about 200 ft from the track. The railroad track separates the houses
from a heavily-traveled, divided road,

The trains using this track segment operate at low speeds and power
settings, As such, the noise from the trains is unlikely to exceed an Ly,
of 65 dBA at any of the residential units. The neise from traffiec on the
surface streets will probably exceed that of the trains, The conclusion of
our site investigation is that the noise Impact in this area due to the
inereased rail traffie will be minimal.

5,3 Warm Springs to San Jose

The Warm Springs to San Jose track segment is expected to experience an
inerease Iin rall traffic because of shipments to and from the General
Motors-Toyota plant at Warm Springs., Considering the number of residential
units that will be affected, only 11 were found to be within 200 ft of the
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track in the Environmental Assessment, and with tie low train speeds and
power settings, the increase in the noise impact is judged to be minimal,

5.4 Richmond to Lathrop

The Richmond to Lathrop cerridor was identified in the environmental
assessment as ope of the major areas of noise impact following the proposed
merger of SPT and ATSF operations. Figure 1 is a regional map of the
corridor. As can be seen on this figure, the SPT and ATSF lines are roughly
parallel in this corridor, The study area begins in Richmond, The lines
are close together through Richmond, Pincle and Rodeo, In Hercules, the
lines diverge with the ATSF tracks taking a route through the hills to
Franklin Canyon In Southern Martinez and the SFT line continuing to follow
the waterfront. The lines again join near Port Chicage and are roughly
parallel through Pittsburg and Antiech. In Oakley, the lines diverge with
the ATSF tracks heading due east towards Stockton and the SPT line going
southeast to Tracy and Lathrop,

5.4,1 Exdisting and Future Levels of Rail Traffic

With the proposed operations plan, mest of the traffic will be on the
exigting SPT lines, The ATSF lines would be used only for local traffic
and, iu some areas, Amtrak trains. To evaluate the noise impact of the
operationt merger, we have developed noise assessments for four differenc
operations scenarlos:

Case 1, Existing Condition: Nolse levels based on the 1985 average train
traffic, Since the train traffic during our measurepments did not
corraspond to the yearly average, the measurements were used to
calibrate the prediction procedure, The nolse levels with the
exlsting average levels of rail traffic are based on projections.

Case 2. 15986 Operations Plan: Noise level projections are based on 110% of
the updated operations plan, For this scenario the analysis
included the Amtrak trains on both the SPT Mococo line and the
ATSF Delta line,

Case 3. 1984 SPT-ATSF Merged Operations Plan: This scenario uses the
traffic from the applicant's 1984 bleck plan, As for Case 2, the
noise analysis considerad the Amtrak trains on both the 5PT Mococo
line and the ATSF Delta line. This case was analyzed because it
is the traffic level used for the Environmental Assessment of
November 1985,

Case 4. Worst Case; This case bases the noise levels on the 1986
operations plan at 110%, and the proposed trackage rights of the
Union Paeific and the Denver & Rio Grand Western, This is
basically a worst case since it includes both & growth in traffic
and trackage rights, The trackage rights primarily affect the SPT
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track segments between Richmond and the cut-off to Reseville osast
of Martinez, If only one trackage rights request is approved, the
level of traffie would he approximately equal to that assumed for
Case 3, the 1984 merger plan.

For the analysis we divided the SPT line into 10 segments and the ATSF line
inte 5 segments, The average traffic and train speed for each case outlined
above was determined for beth freight and passenger traffic. Tables 4
through 7 tabulate the assumptions used for the train traffic. The basic
assumptions are:

Train Length: The lengths of the trains for Case 1, Existing
Traffic, were based on observations during the two week field
survey. The average train lemgths used in the Case 1 projections
were 3600 ft for the SPT trains and 2000 £t for the ATSF trains,
The projections for the future noise levels usad 3600 ft length
trains, which is significantly shorter than the 5000 ft train
length used for the analysis of the Environmental Assessment. The
3600 ftr long train is more representative of the length of trains
in the Richmend - Lathrop corrider,

Number of Locomotives: The number of locomotives pulling a train
can have a strong effect on the overall noise level, For Cases 1
and 3, we assumed an average of 3 locomotivas for each train,
This is consistent with the number of locometives observed during
the field survey and the 1984 block plan, For the most likely
case, Case 2, and the worst case, Case 4, we used an average of
3.5 locomotives,

Welded Track: Most of the existing SPT and ATSF track in the
Richmond - Lathrop corrider is jointed, For the future
projections of Cases 2, 3 and 4, we have assumed that the jointed
track will be replaced with welded track on the SPT line and that
the freight car noise levels will be 3 dBA lower than presently
exists,

In all cases we combined the freight train and Amtrak trains in the
projections of CNEL. There were very few locations wheve the Amtrak trains
add sipgnificantly to the CNEL. Typlcally, the Amtrak trains increase the
CNEL by lass than 0.5 dB,

5.4,.2 Noise Projections

The levels of train traffic outlined in Tables 4 through 7 were used to
develop projections of CNEL for the entire Richmond - Lathrop corridor, The
following projections wera generated:

1, The CNEL at 100 ft distance from the track assuming no
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shielding. The results of this analysis are summarized
in Table 8,

2. The distance from the track te the CNEL 65 and 75 dBA
contours, The CNEL 55 dBA contour was not included in
the calculation since the field survey showed that the
ambient noise level exclusive of the trains exceads 55
dBA in most of the corrider, It also was assumed that
nen-railroad noilse adds at least 1 dBA to the 65 dBA
CNEL contour at all locations, and therefore, the train
noilse contribution is actually 64 dBA at the 65 dBA
contour distance, The distances to the contours are
summarized in Table 9,

3. The distance to the CNEL 65 and 75 dBA contours with 5
dBA of attenuation due to shielding, the amount of
shielding that has been assumed for a single row of
houses between the track and the recelver., These
distances alsc are summarized in Table 9.

The general noise impact of the three different rail traffic scenarios can
be understood from the results in Table 9. A common rule of thumb is that
an increase in the ambient noise level that is less than 3 dBA {s unlikely
to be noticed, an increase of 5 dBA or more will be noticed and is likely to
be annoying to some residents, and an increase of 10 dBA or more is likely
to be annoying to many residents, '

For this pgeneral analysis, the corridor can be divided into five segments:
(1) SPT line from Richmaond to Martinez, {(2) SPT line from Martinez to Tracy,
(3) SPT line from Tracy to Lathrop, (4) ATSF line from Richmond to
Pittsburg, and (5) ATSF line from Pittsburg to Knightsen. The train noise
level increase in each segment is discussed below:

SFT-Richmond to Martinez: For Cases 2 and 3 the noise level inerease in this
area will be marginal at 2 to 4 dBA. With the worst case trackage rights of
Case 4, the projected nolse level increase of 5 to 6 dBA would be sufficient
to expect some noilse-related complaints, If only one of the trackage rights
requasts are grantad, the noise leval increase will be approximately 3 dBA.

SPT-Martinez to Tracy: For all three of the future cases the nolse level
increase along this segment will be significant, ranging from +5 to +8 dBA,

SPT-Tracy to Lathwop: For the most likely train traffic levels of Cases 2
and 4, the noise level increase 1s projected to be a marginal +2 dBA., A
greater increase (+4 dBA) has been projacted for Case 3, primarily due te a
larger number of evening and nighttime trains,

ATSF-Richmond to Pittsburg: For Cases 2, 3 and &, the train traffic will be

removed from this segment eliminating the trains as an adverse nolse impact,
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ATSE-Pittsburg to Knightsen: This segment is projected to carry only amtvak
trains, As a result, future noise levels will decrease 5 to 11 dBA,

5.4,3 HNoilse Sensitive Land Uses Affected by Train Noise

The distances to the contours in Table 9 were used to draw noise centours on
aerial photographs of the Richmond - Lathrop corridor at a scale of

400 £t/in. for the purpose of counting the number of noilse sensitive
receptors affected, The conteurs have been transferred from the 400 £t/in,
scale aerial photographs to 600 ft/in, scale base maps that were obtained
from Contra Costa and San Joaquin Counties, These drawings are reproduced
in Appendix B, which is bound separately, The contours shown in Appendix B
reflect continuation of rail traffic on the ATSF line as a "worst case"
condition. Because this would not coincide with the projected increase in
rail traffic on the SPT line for Case 4, the buildings located along the
ASTF line outside of the Case 2 contours were not included in the Case 4
inventory.

The contours Include the effect of shielding by bulldings and terrain and
the noise from major roads (based on our measurements), In most cases, the
shialding by the first row of houses prevents the contour from reaching the
second row of houses. Road noise was found to be particularly significant
in the Brentwood to Tracy area where the SPT tracks parallel State Routes 4
and J4, Referring to Map 38 in Appendix B for example, because of the noise
from State Route 4 the contours on the west side of the tracks are cloger in
than the contours on the east side,

The count of residences within the CNEL 65 dBA contour for each case is
summarized in Table 10, Each of the areas where there is a signifiecant
change in the number of residences affected is discussed below:

Point Pinole to Hercules: There are a number of single family
heuses that are adjacent to the SPT tracks in this area. With the
inerease in rail traffic, the number of houses within the 65 dBA
contour ils projected to increase from 27 to 49 for Case 2 and 69
for Case 4. This area also ineludes the Seaview School which is
located between the SPT and ATSF tracks, For all of the cvases,
the school is profected to stay within the 65 dBA contour. On the
positive side, elimination of traffic on the ATSF line will

reduce the number of residences exposed to CNEL above 65 dBA by
178 along this line,

Crockett/Port Costa: A number of residences in Crockett and Port
Costa are close enough to the tracks ta be affacted by the
rallreoad noise. The number within the 65 dBA contour is projected
to stay the same except for the Worst Case, Case 4, The level of
train traffic in Case 4 1s sufficient to just encompass a new set
of houses within the 65 dBA contour,
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Pittsburg: In Pittsburg, the traffic along the SPT tracks is
projected te lncrease from an average of 2 to an average of aver
15 trains per day. The are a number of residential properties
that abut the SPT tracks that will be affected by the increase in
noise level. The total number within the 65 dBA contour is
projected to increase from 37 to 152, The noise level increase
will also put part of the grounds of Pilttsburg's Central Junior
High School within the 65 dBA contour. None of the scheol
buildings are within the projected contour. For the future cases,
removing the train traffic from the ATSF tracks will reduce the
noise levels at a number of houses in Pittsburg. The total number
near the ATSF tracks within the 65 dBA contour is projected fo
decrease from 109 to 12. As a result, the total number of homes
in Pittsburg wichin the 65 dBA contour is expected to Ilncrease
from 146 to 164.

Antioeh: The sltuatlon along the SPT line in Antioch 1s very
similar te that in Pittsburg, The train traffic on the SPT line
iz projected to increase from an existing level of 2 trains to a
future level of 15 trains per day. This Ls projected to put 164
residences that abut the right-of.wuy within the 65 dBA contour.
Because there are relatively few residences in Antioch that are
affected by the noise from the existing ATSF trains, there will
not be a significant noise benefit due to the removal of traffie
from the AISF tracks.

Brentwood: Brentwood is prejected to experience a 7 to 8 dBA
increase in CNEL with the future train traffic., For Cases 2 and 4
this noise level increage is projected to Increase the number of
residences within the 65 dBA contour frem 20 te 30, a velatively
moderate increase. For Case 3, changes iIn the day/evening/night
distribution move the projected CNEL 65 dBA contour out just far
enough to include a large group of houses. Henece, even though the
difference in neise level between Cases 2 and 3 is only 1 dBA, the
numbeyr of houses within the 65 dBA contour is 30 for Case 2 and 80
for Case 3,

Byron to Tracy: In the relatively rural area from Byron to the
outskirts of Tracy, the number of residences within the 65 dBA
contour 1s projected to inecrease from on exlsting number of 17 to
over 50 in the future. Most of these are on the outskirts of
Tracy and are also affected by highway noise,

Tracy: The number of trains that ge through Tracy 1s projected to
increase from an existing number of 2 per day to a future level of
just over 15 per day, In addition, the large curve in Tracy will
be rebuilt reducing the radius but moving the tracks closer to
some residences., Reducing the curve radius will reduce the
incidence of wheal squeal as trains enter and leave Tracy. The
total number of residences within the &3 dBA contour iIs projected

June 1986
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te po from zere now to over 80 with the new levels of train
traffic,

Referring to the subtotal and total lines of Table 10, the effect of the
changes in operations is a significant inerease in the noise impact aleng
the SPT lines and a virtual elimination of the train related nolse impact
along the ATSF lines. The total number of houses within the CNEL 65 dBA
cantour decreases slightly for the traffic lavels of Case 2 and increases
slightly for the traffic projections of Case 3 and 4.

Residential dwellings represent the major noise sensitive land use that is
affected by the trains in the Richmond - Lathrop corrider. We also have
identified seven schools, which are impacted by the train noise. The
schools, and the impact for each case analyzed are summarized in Table 11,
Most of the schoel bulldings are far enough from the tracks to be outside
the 65 dBA CNEL contour for all feur cases, The primary exception is the
Sea View Elementary Scheol which 1s located between the ATSF and SPT tracks
in Finole. This scheol building is within the 65 dBA contour for all four
cases, The only other exception is the Bay Vista Elementary School in
Redeo, At this location, the school building is within the 65 dBA contour
for the worst case scenario only (Case 4).

5.4.4 Impact of Warning Horns and Crossing Gate Bells

The noilze from warning horn and ecrossing gate bells can be a major source of
community nolse near rail lines., To illustrate the affect that these noises
have on the CNEL in a residential area near a crossing, we have analyzed one
crossing gate area in detail, The crossing selected is Railroad Avernue at
the SPT tracks in Pittsburg., We developed estimates of the CNEL at the
erossing with and without the noise from the warning horns using the levels
of train traffic from Case 2, the most likely future case.

To estimate the nolse levels due to the hovns, we modeled the train horns as
moving point sources. Based on our field observations, we assumed that

the horn blowing starts at 750 ft from the crossing and continues in an
intermittent manner until the crossing is reached. (There are signals for
the engineers to start blowing the horn when they are 1/4 mile from the
crossing; our observation was that the horn was not usually sounded until
1/8 mile before the crossing.) The horns have a maximum level of 105 dBA at
a distance of 100 ft; however, we observed that they are not usually blown
at full power, To account for the less than full power horn blasts, we
assumed a maximum level of 100 dBA at a distance of 100 ft, These
procedures give a reasonable estimare of the SENEL for a typical horn blast;
however, there is a wide wvariation in the manner in which the horns are
blown. '

Figure 4 1llustrates the CNEL 65 dBA contours with and without the hern
noise, The horn noise causes a significant bulging in the contours at
Railread Avenue, The bulge is non-symmetrical because of the shielding

O
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provided by the buildings to the norcthwest and southeast of the crossing,
The effect of the howvn noise iz localized to about 1000 ft on either side of
the crossing, This crossing was selected for analysi. sinee there are
single family houses that are affected by the horn neise. The analysis
shows an increase of 7 houses within the 63 dBA CNEL contour when the hewn
noise is included,

We also looked at the effect of rhe warning bells on the overall noise
exposure. The warning bells create noise levels between 70 and 75 dBA at
100 ft from the crossing. This 1s sufficient to signal that a train is
¢éoming; however, the noise does not add measurably to the noise exposure
levels, The acoustic energy from the bell noise is at least 10 dBA less
than that from a typiecal freight train or the warning horn.
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= Table 4. Train Assumptions, Case 1, Existing Traffic
. (F = Freight train, &4 = Amtrak train)
0 TRACK SEGHENT NUMBER OF TRAINS LENGTH  NUMBER OF  SPEED
- Day Eve. Night ¢£e) LOCOS (mph)
’_, i s . P i apfa
H L SPT TRACKS
1. S, RICHMOND- 44 1.0 4.4 3600 3 60 F
¢ m RICHMOND 6.0 2.0 0.0 640 1.5 60 A
P 2.  RICHMOND- 3.6 0.8 3.6 3600 3 60 F
; W. PINOLE 6.0 2.0 0.0 640 1.5 60 A
L0 3. W. PINOLE- 3.6 0.8 3.6 3600 3 40 F
P b W. MARTINEZ 6.0 2.0 0.0 640 1.5 40 A
3 4. W, MARTINEZ- 5.8 1.9 5.2 3600 3 36 F
;i ri E. MARTINEZ 6.0 2.0 0.0 640 1.5 30 a
P 5. E. MARTINEZ- 2.0 0.4 1,3 3600 3 40 F
- PORT CHICAGO 3.0 1.0 0.0 425 1 40 A
il 6. PORT CHIGAGO- 1.0 0.2 0.7 3600 3 4 F
B W. PITTSBURG
i 7. W. PITTSBURG- 1.0 0,2 0.7 3600 3 40 F
F L;, E. PITTSBURG .
8. E. PITTSBURG- 1.0 02 0.7 3600 3 40 F
! W. TRACY
5 by 9. W. TRACY- 1,6 0.2 0,7 3600 3 20 F
3 E. TRACY
: r‘; 10, E TRACY- 3.4 0.6 2.2 3600 3 40 T
| e  LATHROP
i
; [:3 ATSF TRACKS
i 11. RIGHHOND- 5.3 13 6.7 2000 3 55 F
g W. PINOLE '
B 12, W. PINOLE-. 5.3 1.3 6.7 2000 3 35 F
i E. MARTINEZ
{ t 13. E, MARTINEZ- 5.3 1.3 6.7 2000 3 45 F
' ﬁ - PORT GHICAGO
A 14, PORT CHICAGO-  11.3 1.9 5.6 2000 3 45 F
- EM{ E. ANTIOCH 3.0 1.0 0.0 425 1 45 A
5 15. E. ANTIOCH- 5.3 1.3 6.7 2000 3 55 F
. STOCKTON 3.0 1.0 0.0 435 1 79 A
¥4

A AT e TS 1, B ke By e ok e+ TR STV
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: Table 5., Train Assumptions, Case 2, 1986 Operating Plan
(F = Freighc train, A = Amtrak train)

TRACK SEGHENT NUMBER OF TRAINS LENGTH NUMBER OF SPEED

g Day Eve, HNight (ft) L0COS, {mph)

ﬁ SPT_TRACKS

i 1. S, RICHMOND- 6.6 0.8 8.8 3600 3.5 60 F

3 F RICHMOND 6,0 2.0 0.0 640 1.5 60 &

i 2. RICHMOND- 7.3 0.9 10.0 3600 3.5 60 F

W. PINOLE 6.0 2.0 0,0 640 1,5 60 A

i 3, W. PINOLE- 7.3 0.9 10.0 3600 3,5 40 F

* el W. MARTINEZ 6.0 2.0 0.0 640 1.5 40 A

14 4, W. MARTINEZ- 10.7 1.2 11,9 3600 3.5 30 F

i [:] E. MARTINEZ 6.0 2.0 0.0 640 1.5 30 A

i 5.. E. MARTINEZ- 10.7 0.0 4.6 3600 3.5 60 F

U e FORT CHICAGO 3,0 1.0 0.0 425 1 60 A
1 :.;.‘;ﬁ Li 6. PORT CHICAGO- 10.7 0.0 4,6 3600 3.5 60 F
: E W, PITTSBURG 3.0 1.0 0.0 425 1 60 A
& g 7. W. PITTSBURG-  10.7 0,0 4.6 3600 3.5 45  F
: 4l E. PITTSBURG 3.0 1.0 0.0 425 1 45 A

H 8, E, PITTSBURG-  10.7 0.0 4.6 3600 3,5 7 F

iR W. TRACY 3.0 1.0 0.0 425 1 79 4

¥ 9, W. TRACY- 10.7 0,0 4.6 3600 3.5 33 F

i E. TRACY 2.0 2.0 0.0 425 1 3 A

P

i 10, E TRAGY- 10.7 0.0 4.6 3600 3.5 70 F

LATHROP 2.0 2.0 0.0 425 1 79 A

L

'L.! i'h'

f_d I ATSF _TRACKS

by 11, RICHMOND- - -- - .- -

i " W. PINOLE

yi L; 12. W. PINOLE- -- -- -- - --

G E. MARTINEZ

i“i 13. E. MARTINEZ- e .- .- . --

P PORT CHICAGD

: 14, PORT CHICAGO- 3.2 0.5 1.6 3600 3.5 45 F

£ r"! E. ANTIOCH 3.0 1.0 0.0 425 1 45 A

- 15. E, ANTIOCH- 0.6 0.1 0.3 3600 3.5 55 F

3 STOCKTON 3.0 1.0 0.0 425 1 79 A

.
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1

f-’ Table 6, Traln Assumptions, Case 3, 1984 Merger Plan

~ (F = Freight train, A = Amtrak train)

: *5 TRACK SEGMENT NUMBER OF TRAINS LENGTH  NUMBER OF  SPEED

4 Day Eve. Night (ft) LOCOS. (mph)

b D SPT TRACKS

; 1. S, RICHMOND- £.3 2.0 12.0 3600 3 60 F
- RICHMOND 6.0 2,0 0 640 1.5 60 A
H - 2, RICHMOND- 8.3 2,0 12,1 3600 3 60 F
: W. PINOLE 6.0 2,0 0.0 640 1.5 60 A
R 3. W, PINOLE- 8.3 2,0 12.1 3600 3 40 F
’i . W. MARTINEZ 6.0 2.0 0,0 640 1.5 40 A
i 4, W, MARTINEZ- 10.5 1.2 11,7 3600 3 30 F
4 D E. MARTINEZ 6.0 2.0 0.0 640 1.5 30 A
H S. E. MARTINEZ- 6.6 1.6 6,7 3600 3 60 F
¥ PORT CHICAGO 3.0 1.0 0.0 425 1 60 A
l".

i3 ﬂ 6. PORT CHICAGO- 6.6 1.6 6.7 3600 3 60 F
[ W. PITTSBURG 3.0 10 0.0 425 1 60 A
4o 7. . PITTSBURG- 6.6 1.6 6.7 3600 3 45 F
o E. PITTSBURG 3.0 1,0 0.0 425 1 45 A
i 8. 'E. PITTSBURG- 6.6 1.6 6.7 3600 3 70 F
H g W. TRACY .0 1,0 0.0 425 1 79 A
ok 9. W. TRACY- 6.6 1.6 6.7 3600 3 35 F
i E. TRACY 2,0 2.0 0.0 425 1 35 A
L [;I 10, E TRACY- 7.4 1.9 7.6 3600 3 70 F
H b LATHROP 2.0 2.0 0.0 425 1 79 A
ol

i‘ 11, RICHMOND- .- - - .- .- .
it W. PINOLE

4] u 12, W. PINOLE- - .- .- -- .-

i E. MARTINEZ
- ,...] 13, E. MARTINEZ- - .- .- .- .-

; PORT CHICAGO

14, PORT CHICAGO- 3,2 0.5 1.6 3600 3 45 F
§ o E. ANTIOCH 3.0 1.0 0.0 425 1 45 A
L 15, E. ANTIOCH- 0.6 0.1 0,3 3600 3 55 F
: STOCKTON 3.0 1.0 0.0 425 1 79 A
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Table 7, Train Assumptions, Case 4, Worst Case With Trackage Rights
(F = Freight train, A = Amtrak train)

LRI Rl SLNVPEET TR LN
TS e f

; TRACK SEGMENT NUMBER OF TRAINS LENGTH  NUMBER OF  SPEED

: Day Eve. Night (fr) LOCOS, (mph)

BN —— PO

ES SPT _TRACKS

4 1, §. RICHMOND- 9.1 1.3 15,6 3600 3.5 60 F

N y RICHMOND 6.0 2.0 0.0 640 1.5 60 A

&

j;j I.J 2, RICHMOND- 9.9 1.4 16.9 3600 3.5 60 F

) V. PINOLE 6.0 2.0 0.0 640 1.5 60 A

i G 3. W. PINOLE- 9.9 1.4 16.9 3600 3.5 40 F

; W, MARTINEZ 6,0 2.0 0.0 640 1.5 50 A

4, W. MARTINEZ- 15.1 1,9 20,8 3600 1.5 0 F

i ["ﬁ E. MARTINEZ 6.0 2.0 0.0 640 1.5 30 a

8 b

g 5. E. MARTINEZ- 6.9 0.9 9.5 3600 3.5 60 F

- PORT CHICAGO 3.0 1.0 0.0 425 1 60 A

aAn

; L,i 6. PORT cHICAGO- 10,7 0,0 4.6 3600 3.5 60 F

¢ W. PITTSBURG 3.0 1,0 0,0 425 1 60 A

: 7. W, PITTSBURG-  10.7 0.0 4.6 3600 3.5 5 F
E. PITTSBURG 3.0 1.0 0.0 425 1 45 A

8. E., PITTSBURG- 10,7 ©,0 4,6 3600 3.5 70 F

W. TRACY 3.0 1.0 00 425 1 79 A

: 9, W, TRACY- 10.7 0,0 4.6 3600 3.5 35 F

E, TRACY 2,0 2.0 0.0 425 1 3 A

s 10, E TRACY- 10.7 0.0 4.6 3600 3.5 70 F

. LATHROP 2.0 2,0 0,0 425 1 79 A

L .

I ATSE_TRACKS

o

g 11, RICHMOND- -- .- - - .- --

B W, PINOLE

Lj 12. W, PINOLE- -- .- -- - .- .-

3 E. MARTINEZ

o 13. E. MARTINEZ- .- .- -- -- -- -

8ol FORT CHICAGO

I 14, PORT CHICAGO- 3.2 0.5 1.6 3600 3.5 45 F

u E E, ANTTOCH 3.0 1,0 0,0 425 1 45 A

5 15, E, ANTIOCH- 0.6 0,1 0.3 3600 3.5 55 F

STOCKTON 3.0 1.0 0,0 425 1 79 4

LT o e 3y e min P o e P Bkmaam
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Table 8. Projected CNEL 100 ft From Track

ﬁ CNEL, AT 100 FT* (dBA)
4 . TRACK_SEGMENT CASE 1 CASE 2 CASE 3 CASE 4
0 ﬁ SPT TRACKS
0 RICHMOND - PT. PINOLE 68 70 (+2) 71 (+3) 73 (+5)
PT. PINOLE - HERCULES 68 70 (+2) 7L (+3) 73 (+5)
sir] HERCULES - RODEO 67 70 (+3) 71 (+4) 72 (+5)
R RODED - C.§8. BRIDGE 67 70 (+3) 7L (+4) 73 (+6)
& CROCKETT/PORT COSTA 67 70 (+3) 71 (+4) 72 (+5)
ﬂ MARTINEZ 69 7L (+2) 71 (+2) 74 (+5)
s L SHORE ACRES 63 68 (+5) 69 (+6) 70 (+7)
¥ W, PITTSBURG 61 68 (+7) 69 (+8) 68 (+7)-
5 PITTSBURG 61 67 (+6) 68 (+7) 67 (+6)-
¢ ANTIOCH 61 68 (+7) 69 (+8) 68 (+7)
f: NEW LOVE-BRENTWOOD 61 68 (+7) 69 (+8) 68 (+7)
I ERENTWOOD 61 68 (+7) 69 (+8) 68 (+7)
i E BRENTWOOD - BYRON 61 68 (+7) 69 (+8) 68 (+7)
i BYRON 61 68 (47) 69 (+8) 68 {+7)
o BYRON - TRACY 61 68 (+7) 69 (+8) 68 (+7)
Hopa TRACY 60 67 (+7) 68 (+8) 67 (+7)—
ol TRACY - BANTA 66 68 (+2) 70 (+4) 68 (+2)
v BANTA 66 68 (+2) 70 (+4) . 68 (+2)
i BANTA - LATHROP 66 68 (+2) 70 (+4) 68 (+2)
S LATHROP 66 68 (+2) 70 (+4) 68 (+2)
Fioba
¥ TSF KS
Do RICHMOND - PT, PINOLE 69 - () o (%% - (7%
oM L! PT. PINOLE - HERCULES 69 - (Y - (P - (7
, HERCULES - ATSF TUNNEL 69 - (T .- (M -- (%%
o MARTINEZ 69 - (* - - (7%
L. PITTSBURG 68 63 (-5) 63 (-5) 63 (-5)
ok ANTIOCH 8 63 (-5) 63 (-5) 63 (-5)
ot OAKLEY 68 57 (-11) 57 (-11} 57 (-11)
By OAKLEY - KNIGHTSEN 68 57 (-11) 57 {-11) 57 (-11)
L‘ KNIGHTSEN 68 57 (-11) 57 (-11) 57 (-11)
0 KNIGHTSEN - €O, LINE 68 57 (-11) 57 (-11) 57 (-11)

| S

*The number in parentheses vepresent the change in train noise relative to
the existing condition (Case 1},

L

& **Elimination of train traffic is expected to result in a 5-15 dBA reduction
in overall noilse level.
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Table 9, Distances to the CNEL &5 dBA and 75 dBA Contours
(Numbers in parentheses include 5 db of shielding)

DISTANCES FROM RATI, LINE IN FT

EXISTING 1986 PLAN 1984 PLAN WORST CASE

TRACK SEGMENT 65 75 65 75 65 75 65 75

SPT TRACKS

1. S. RICHMOND- 255 30 280 30 350 40 430 55
RICHMOND (110) (125) (150) (185)

2. §. RICHMOND- 220 25 310 35 350 40 450 60
W, PINOLE {95) (135) (150) (195)

3, V. PINOLE- 195 20 310 35 310 40 450 55
W. MARTINEZ (75) (130) (140) (190}

4, W. MARTINEZ- 255 25 320 40 350 35 550 75
E. MARTINEZ (105) (160} (140) (240)

5. E., HMARTINEZ. 95 10 200 20 235 25 300 35
PORT CHICAGO 30 (75) (100) {125)

6. PORT CHICAGO- 45 5 200 20 235 25 200 20
W. PITTSBURG {15) (75) (100) (75)

7. W. PITTSBURG- 45 5 180 20 225 25 180 20
E. PITTSBURG (15) (70) (s0) (70)

8, E., PITTSBURG- 45 5 200 20 250 25 200 20
W, TRACY ¢15) (80) (110} (80)

9. W, TRACY- 40 5 00 15 230 20 150 15
E. TRACY (10) {70) (90) (70)

10. E TRACY- 130 10 210 20 270 30 200 20
LATHROP (45) (80) (115) (80)

ATSF TRACKS

11, RICHMOND- T240 25 . e e .
W. PINOLE (95)

12. W. PINOLE- 230 20 - .- . .- - e
E. MARTINEZ (90)

13, E. MARTINEZ- 230 20 e s . a- D
PORT CHICAGO (90)

14, PORT CHICAGO- 230 25 80 5 75 5 245 25
E. ANTIOCH (90) (25) (25) (100)

15, E. ANTIOCH- 200 20 20 - 20 .- 200 20
STOCKTON (75} (5) {5) (75)

tT B USSR HC R
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Table 10, Noise Impact Inventory of Dwelling Units

D ST LT IR

. RUMBER OF DWELLING UNITS WITHIN CNEL 65 dBA
TRACK SEGMENT ' CASE 1 CASE 2 CASE 3 CASE 4

i}
i r‘ SPT_TRACRS:
L RICHMOND - PT. PINOLE 43 47 56 60
g PT, PINOLE - HERCULES 27 (4% 62 69V
b b HERCULES - RODEO 0 0 0 5
W RODED - C.S., BRIDGE 10 14 14 32
i CROCKETT/PORT COSTA 21 21 21 60,
S MARTINEZ 18 18 18 vy
i b SHORE ACRES (SPT & ATSF) 24 13 21 24
B W. PITTSBURG (SPT & ATSF) 13 4 8 20
i ﬂ PITTSBURG 37 1527, 152 152 =
i A ANTIOCH 0 164 164 164
o NEW LOVE-BRENTWOOD 3 17 20% 17
B BRENTWODD 20 30 go* 30
F’ BRENTWOQD - BYRON 0 6 6 6
o P BYRON 17 13 Ho* 33
BYRON - TRACY 17 52 60" 52
TRAGY - 0 81v gg* 8L~
i TRACY - BANTA ] 1 1 1
BANTA 7 15 26 15
% BANTA - LATHROFP 2 8 9 8
; LATHROP ) 27 31 31 a1
o TOTAL, SPT TRACKS 286 756 887 892
L:" ATSF_TRACKS
RICHMOND - PT, PINOLE 74 0 0 0
g PT. PINOLE - HERCULES 178 0 0 0
i L} HERCULES - ATSF TUNNEL 13 0 0 o
MARTINEZ 81 i 0 0
T PITTSEURG 109 12 12 12
L: ANTTOCH 5 0 0 i
‘ OAKLEY 15 0 0 0
OAKLEY - KNIGHTSEN ° 4 0 0 0
o KNIGHTSER 6 0 0 0
L KNIGHTSER - cO. LINE 8 0 0 0
I TOTAL, ATSF TRACKS 493 12 12 12
u COMBINED TOTAL 779 768 899 904
5 *Additional dwelling units affected dus to difference in day/evening/night
¥ ]ﬂi distribution compared with Cases 2 and 4,
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Table 11, Summary of Noise Impact on Schools in the Richmond - Lathrop

Corridor
TRACK SEGMENT SCHOOL DEGREE OF IMPACT*, CASE
1 2 3 4
CcKS
PT. PINOLE - HERCULES Seaview School 2 2 2 2
RODEQ - C,S, BRIDGE Bay Vista Elem, School 0 1 1 2
PITTSEURG Central Jr High 0 1 1 1
ANTIOCH Bidwell Schaool 0 1 1 1
ATSF TRACKS
SAN PABLO Lake School 1 ]
PITTSBURG Marina School 1 Y
KNIGHTSEN Knightsen School

*Impact Ratings:

0 = CNEL 65 dBA contour does net include any of the school grounds or
buildings

'

1 = CNEL 65 dBA contour includes at least part of the school grounds

2 = CNEL 65 dBA contour includes at least some of the school buildings

s Ty
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6. NOISE MITIGATION

It is clear from the noise assessm~nt in Section 5 that the proposed merger
of 5PT and ATSF operations in the Richmond-Lathrop corrider will increase
the ambient noise level and the number of residences within the CNEL 65 dBa
contour along some segments of the route, There is some balancing of this
increase by the reduction in the number of residences along the ATSF tracks
that will be impacted by traln noise,

We have evaluated nolse mitigation measures for all track segments where the
CREL for the worst-case scenario (Case 4) will inerease by 5 dBA or more
with respect to existing conditions (Case 1), and the number of residences
inside the CNEL 65 dBA contour will increase by more than 25 units. We have
thereby identified four SPT track segments where noise mitigation will
rasult in the greatest benefit. The segments are Peint Pincle to Hercules,
and the track sections through Pittsburg, Antioch and Tracy.

e ar—

6.1 Noise Mitigation Options

As for any noise problem, potential noise control options include (1)
reductlion of the noise at the source, (2) contrel of the noise propagation
path and (3) control of noilse at the receiver (i.e, sensitive recepter)., 1In
general, noise ecentrol at the source is the most desirable approach,
followed by path control. Nolse control &t the receiver is least desirable,
and 18 often not a feasible approach, 1In the case of the proposed mergar,
thare are relatively few practical optiens available for controlling noise

from freight and passenger trains. Some eof the general means are discussed
below,

1. Noise control at the source., Noise control at the source can be
achieved by both physical and operational modifications. The former
method requires modifyving elther che lecometives and cars to create
less noise or modifying the rail and track bed to reduce neise, The
proposed operatiens merger Includes upgrading the SPT track to
continuously welded rail, This will reduce the poise of the freight
cars by a noticeable amount., The reduction has been included in the
projections. Modifying the locomotives and fraeight cars to reduce

noise is an impractical approach since the entire fleet would need to
be refurbished to reduce the noise,

Operational medifications for nolse contrel include reducing the number
of evening and nighttime operations, and operating at reduced speeds,
The first of these is not expected to be a practical option for the
railroads while the second will provide very little benefit and is
therefore not recommended.

2, Path poise coptrol, The most practical way of controlling the noise
impact is by installing wayside noise barriers along the railroad
right-of-way, Barriers are widely used in Galifornia to protect new
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residential developmenrs from highway noise and, to a lesser degree,
from railroad nolse, An example is the barvier along the northeast

}F ' corner of the renidential development next to the ATSF tracks in Oakley
B - at Teakwood Drive, )

i In order to be effective at reducing the locomotive exhaust and fan
Tr? nolse, a sound barrier must be at least 12 ft above top-of-rail height.
Depending on the specific topography, this usually means that the

g barrier must be 13 te 15 feet high in order to provide a 5-10 dBA noise
f;f” reduction, Furthermore, if parallel barriers are required to protect

i _] residences on both sides of the rail line, noise reflection between the
u barriers can seriously degrade their acoustical performance. Noise

o reflection between a single barrler and the sides of passing rail cars
can similarly degrade the barrier acoustical performance. In order to
avoild this problem, such barriers may need to be treated on their inner
surfaces with sound-absorptive material, or be angled back (away from
the tracks) at least 5 degrees from the vertical., Ancther limitation

of wayside barriers 1s that they cannot extend over grade crossings or
turnouts.

1

7 _

it
5
£

.3
e

Noise control at the receiver, Noise control at the receiver could
inelude treatments such as residential window improvements,
construction of noilse barriers around residences and the purchase of
neise-impacted property, None of these are expected to be feasible
options for the railroads,
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6.2 Recommended Mitigation Measures

The residential areas along the four track segments have besn evaluated to
determine practical noise control measures. In all cases, reducing the
number of trains in the nighttime hours will reduce the CNEL, A 6 te 7 dBA
reduction will be achieved if there are no niphttime operations, Cutting
the nighttime operations by a factor of 2 will reduce the CNEL by 2 dBA.

The conclusion is that mitigating the noise impact by veducing the number of
nighttime operations will require virtual elimination of nighttime
operations, It is unlikely that this is a viable option for the raillread.

p—
ﬁ_ &
ke

e

PRPEET
s B3
Y

: The most practical noise control option is expected to be the installation
= of sound barriers along the railroad right-of-way. As discussed in Section
¥ 6,1, to effectively control the locomotive nolse requires that the barriers
extend at least 12 ft above the top-of-rail. We have developed preliminary
nolse control recommendations for each of the four track segments ldentified
e as candidates for noise control. These segments are limited to locations at
i which the construction of noise barriers is feasible, and where such
L barriers can provide significant benefit, The following paragraphs discuss
i nolse control for each track segment:

on -

T
Lj 1, Bt, Pinole-Heteules., The greatest noise impact along this segment, in
terms of both severity and number of people affected, is expected te
L
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occur in the vicinity of Cypress Avenue near the Sea View Schoal, The
3200 ft-long neise barrier indicatved in Figure 4 is intended to

mintmize noise impact at residences along this street as well as at the’

school itself, The best locatilon to end the barrier on the eastern end
depends on the local topography. Cypress Avenue goes up a slight
incline east of the Sea View School and the SPT tracks stay level, At
some point, the terraln starts to shileld the houses from the railroad
tracks., There is no need to continue the barrier beyond this peint.

The inerease in the CNEL along this corridor is projected to be 2 to 5
dBA, depending on the trackage rights that are granted. Without the
trackage rights, the noise level will increase less than 3 dBA, an
amount that 1s not generally considered a significant Increase in the
noise impact. This is an area where it will be particularly Iimportant
to work with the community if the noise barrier option 1s selected. It
is likely that many resldents on Cypress Avenue will oppose a barrier
since the barrier would block their view of the Bay.

2, Pictghurp, Figure 5 indicates noise barrier segments 2200, 1000 and
3400 ftr long, located to minimize noise impact on the south side of the
SPT line through Pittsburg, Barriers on the north side of the rail
line are not recommendad due to theilr limited benefit., For example,
the overall noise reduction for the residences along Fourtsenth St,
would be limited by the noise from traffic on Fourteenth Street and in
the area west of Railrocad Avenue, only three residences are impacted.
Therefore, noise barriers at these two locations would not provide
significant benefit,

3. Antiech, Figures 6 and 7 indicare locations for noise barrier
sepments, 1400, 2200, 4200 and 2400 ft long, that will minimize noilse
impact on both sides of the SPT line in Antioch, Barriers are not
recommended between A Streest and L Streat where the rail line is in
eut. This depressed configuration already provides shielding to the
residences in this area. In addition, construction of such.,a barrier
would be likely to require the.acquisition of additional right-of-way,

4, Tracy., Figure 8 indicates locations for barriers to control the
inerease in noise levels at nearby residences in Tracy. The three
neise barrier sepgments are 2200, 900 and 2400 fr long.

In addition to residential areas, we have also investigated noise mitigation
for schools., As discussed agbove, the approximately 3200 ft-long noise
barrier shown In Figure 4 would serve to mitigate nolse impact at the Sea
View Schoel, The only other school buillding that might be exposed to a CNEL
above 65 dBA is the Bay Vista Elementary School in Rodeo; nolse impact at
this building is anticipated for the worst case scenario only (Case 4),
However, a noise barrier along the rail line in this area would not be
expected to provide significant reduction in overall neise at the school due
to traffic noise from San FPablo Avenus which runs between the rail line and
the school,
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6.3 Comparison of Noise Impact With and Without Noise Mitigation

The benefits anticipated from the noise mitigation discussed ahove are
summarized in Tables 12 and 13 in terms of the number of residances within
the 65 dBA CNEL contour, Table 12 provides rasults for the segments where
barriers have been suggested, and Table 13 indicates the results on a
corridor-wide basis.

The conclusion from these results is that sound barriers can effectively
control the impact £rom the increased train craffic aleng the SPT tracks.
The number of residences exposed te a CNEL above 65 dBA would be reduced by
358, 384 and 352 for Cases 2, 3 and 4, respectively, by incorporation of the
recommended barriers,

Compared with existing conditions, the total number of residences within the
CNEL 65 dBA contour will decrease by 393 and 288 (49 and 36 percent) for the
1986 and 1984 operating plans (Cases 2 and 3), respectively, with inclusion
of the recommended barriers. For the worst case with trackage rights (Case
4), the total number of impacted residences will increase by 263 (33
percent}, A very roupgh rule-of-thumb for the cost of sound barriers is
§15/sq., ft, For a 12 ft'bharrier, this translates to $1B0 per linear foor of
barrier. Using this estimate of the cost, the costs and benefits for the
barriers for the four sections are as follows:

LOCATION LENGTH £osT HUMBER OF HOUSES COST PER RESIDENCE
(ft) Case 2 Case 3 Cace 4 Case 2 Cose 3 Case &
Pincle 3,200 $ 580,000 3] 42 35 $14,000 $34,000 $14,000
Pittsburg 6,600 1,200,000 1z 12 12 11,600 11,000 14,000
Antioch 16,200 1,850,000 132 132 132 14,000 14,000 14,000
Tracy 5,500 1,000,000 73 Ba 3 14,000 11,000 14,000
BE==TR EENREEESSR
TOTAL 25,500 $4,630,000

The cost per house protected i1s somewhat high, typically in the range of
$14,000 per residence. That 1s the cost per residence removed from the 65
dBA CNEL contour by the nelse control measures., The noise control alse will
benefit many other residences that are not projected to he within the 65 dBA
contour,

PR
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‘ "" Table 12. Change in Number of Residences Within CNEL 65 dBA Contour with
- Noise Control .
i
) H NUMBER OF DWELLING UNITS WITHIN CNEL 65 dBA
LOCATION CASE 1 CASE 2 CASE 3 CASE 4
B
G WITHOUT NOISE CONTRO
v BT, PINOLE - MERCULES 27 49 62 69
PITTSEURG : 37 152 152 152
ANTIOCH 0 164 164 164
TRACY 0 81 98 81
TOTAL, WITHOUT BARRIERS 64 446 476 466
ok UITH NOTSE_CONTROL,
i PT. PINOLE - HERCULES .- 8 10 34
i D PLTTSBURG -- 40 40 40
e ANTIOCH -- 32 32 32
i TRACY -- 8 10 8
P ¥ TOTAL, WITH BARRIERS -- 88 92 114
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Table 13. Summary of Number of Resldences Within CNEL 65 dBA Contaour With

and Without Sound Barriers

Casa 1: Existing

YITHOUT SOUND BARRIERS
Case 2: 1986 Plan

Case 3: 1984 Plan
Case 4: Worst Case
WITH SOUND BARRIERS
Case 2: 1886 Plan
Case 3! 1984 Plan

Cage 4: Worst Case

HITHOUT SOUND BARRIERS
Case 2: 1986 Plan

Case 3: 1984 Plan
Case 4: Worstc Case
WITH SOUND BARRTERS

Case 2: 1986 Plan
Case ' 3; 1984 Plan

Case 4: Worst Case

TOTAL NUMBER OF RESIDENCES

EET
286

7156
887
892

348
503
540

PERCENT CHANGE IN NUMBER OF RESIDENCES

SPT

164%
210%
212¢

3%
76%
89%

ATSF
493

12
12
12

12
12

12

TOTAL
778

768
899
904

410
515
552

ATSE JOTAL
-98% -1
-98% 15%
-98% 169
-98% ~47%
-98% -34%
-98% -29%
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7. VIBRATION ASSESSMENT

The 1 November 1985 emvironmental assessment for the proposed merger
indicnted that there is some concern with regard to the effects of vibratien
from increased train traffic on a number of officially desipgnated historie
structures Iin the City of Tracy, CA. These structures are located in the
local historic distriet, just north of the proposed new rall connection,
Construction of the new comnmection will result in train operations as close
as 200 feet from the nearest National Register bullding (the West Side Bank
buillding, located on W. 6th Street)

7.1 Vibration Damage Criteria

Under some circumstances, buildings can be damaged by severe or prolonged
ground vibration caused by earthquakes, dynamite blasting and rthe like. If
exposed to extremely high levels of ground vibration from such sources, a
building may suffer "major damage," such as serious structural damage, glass
breakage, and serious plaster cracking, For lower levels of vibration,
naturally-oceurring stress concentrations may be triggered to failure
causing minor damage., This is typically characterized by fine plaster
cracking and reopening of old cracks and is generally referred to as
"architectural damage."

The U,5, Bureau of Mines has Identified ground vibration levels that may
produce damage in residential structures, and recommends a safe limit of 2.0
in./sec peak particle velocity [7.1]). A reassessment of the Bureau of Mines
vibration data by Jatkson {7,2] has determined chat the threshold of
architeetural damage to buildings occurs at a peak partiecle velocity of 0.2
in,/see. In the case of histeric hulldings, the latter thresheld is
probably adequate as a simple level, but it may not account for long-term
fatigue damage that could occur after many years of exposure to vibrationm,
In view of this uncertainty, a peak ground vibration velocity of 0.08
in./sec is often applied as a conservative architactural damage criterion
for historic structures, based on German Standard DIN 4150 [7.3])., This
level is low enough that it is extremely unlikely that building damage of
any sort will oceur, particularly in areas where buildings are exposed to
earthquake vibrations without sustaining significant damage.

7.2 Ground-borne Vibration From Trains

Vibration from railtroad operations is generated by trailn-track interaction
and 3s transmitted directly from the track to the underlying soil. The

* vibration propagates through the soil to adjacent bulldings, resulting in

vibration of the floors and walls, Parameters which affect building
vibration from trains include train speed and weight, type of suspension
system, wheel and rail conditions, seil and foundation characteristics and
the building-to-track distance.
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Recent measurements of ground vibration froem SPT freight train operations in
Los Angeles, CA [7.4) can be used to estimate the levels of train-induced
ground wibration art the Tracy historic distriet, These aata sugpgest a
maximum root-mean-square {(rms) ground vibration velocity ef 0,003 in./sec at
200 feet from continuous welded rall track during a freight train pass-by at
20 mph. The levels of ground-horne vibration are expected to be higher at
speads above 20 mph., Using a conservative estimate that ground vibration
level varies approximately in propertion to 20 lop train speed [7.5], this
corresponds to 0.005 in,/sec (rms) at the proposed 35 mph train speed in
Tracy, Assuming a peak-to-rms factor of three, the peak ground vibration
velocity is estimated to be less than (.015 in,/sec at the nearest historic
structure in Tracy, Even though this is a conservative estimate of the
vibration level, it is well below the conservative threshold of
architactural damage. The conclusion is that vibration induced damage is
very unlikely from train operations near the Tracy histaoric district,
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AFPENDIX A: NOISE MEASUREMENT DATA

This appendix contalns summaries of the me:surement data obtained at the 21
measurement locations. Included for each site 1z the following information:

1. An hourly summary of the Leq- L3, Lig, Lsp, and Lgg through the 24 hour
meagurement period, .

2. The hourly data graphed over the 24 hour period, and

3. A summary of the train SENEL's and the train parameters associated with
each SENEL.

The continuous noise monitors were unattended for most of the measurements.
Hence, it is not possible to positively assoclate each train with a specific
SENEL. Other noises such as traffic, alrplanes, construction noise, and
home use of power tonls can create SENEL's that are indistinguishable from
trains. Identifying the trains was a particular problem at Location 9 in
Pinole. Many people seem to use the railroad right-of-ways in this area for
riding dirt bikes and other small off-road vehicles, most of which are
poorly muffled. When we were at these sites we observed that the off-road
vehiclas created noise levels comparable to the railread tralns.

The train SENEL data were used to approximate the contribution of the train
neise to the CNEL, Lj,, and Leq(Zk) All of the informatien used to
estimate the "train only" noise levels and the noise level deseriptors
without the train noise is shown with the SENEL data.
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2

.

Location 1, 545 Brackman Lane, Martinez

Lgp=66.8, CNEL=66.9

E.

i (Start 17:00, 3/31/86) Leq(24)=61.3
, | Ending Leq Ly Lip Lsp Lop Date
Aol Hour
it 1 57.7 67 54 48 47 4/1/86
£ 2 59,4 73 54 48 47 4/1/86
7t 3 62,5 75 54 48 47 4/1/86
;;; 4 60.1 76 53 47 47 4/1/86
LA 5 60.9 76 55 48 47 471786
N 6 59.6 72 58 53 48 4/1/86
i 7 63,7 77 62 58 54 471786
8 61,8 68 63 60 57 4/1/86
L D 9 61.4 70 . 63 59 56 4/1/86
B 10 61,4 71 63 58 55 471786
i 11 60.4 68 63 58 54 471/86
P 12 60.8 68 63 59 55 471786
o i 13 63.7 76 63 58 54 471786
14 61.0 68 63 59 56 471786
1 15 63,8 75 64 59 55 471786
: L, 16 62.3 73 64" §0 56 471786
; 17 65.4 77 65 61 59 4/1/86
. 18 64,2 77 62 57 54 3/31/86
L; 19 61.3 71 63 . 57 53 373186
: 20 57.0 65 59 54 51 3731786
21 55,3 63 58 53 50 3731786
" 22 54,0 62 56 51 49 3/31/86
Rl 23 55.2 62 58 52 48 3/31/86
24 53,1 61 55 50 48 3/31/86
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Location 1, 545 Brackman Ln, Martinez
(17:00 3/31/86 to 17:00 4/1/86)
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Location 1, 545 Brackman Lane, Martinez
Start 17:00 3/31/86
SENEL Lmax Duration Max at TRAIN NO. OF NO. OF HP
(sec) LoCOS., CARS
98.1 85,2 116.0 17:19:20 WB-FREIGHT 4 59 12000
91.6 83.5 34,4 00:10:07 EB-FREIGHT 2 15 6000
94,0 82.3 65.1 01:05:26 WB-FREIGHT 2 25 6000
a97.6 87.4 98.1 02:54:19 WB-FREIGHT 2 42 6000
94,8 82,7 45,4 03:24:30 EB-FREIGHT 2 23 6000
93,7 Bl.5 B0.0O 04:48335 EB-FREIGHT 5 44 15000
23,9 82,9 90.5 05:58:57 EB-FREIGHT 2 27 6000
95.6 85,2 57.5 14145157 WB-FREIGHT 2 28 6000
90.4 78.7 34.4 15:03:12 WB-FREIGHT 3 15 000
97.5 85.5 85.9 16:28;12 EB-FREIGHT 2 60 6000
85.3 80.0 7.9 16:42:50 WB-FREIGHT 2 1 4000
Leq, Ldn, CNEL~ 61.3 66.8 66.9 (with trains)
Leq,Ldn,CNEL= 59,7 63.8 64,0 (without trains)
TRAINS ONLY
Leq(24)= 56.2
Ldn=- 63.7
CNEL~ 63.7
84,9 80,0 13.3 18:17:37 WB-FREIGHT 2 35 6000
85.0 80,0 7.0 22:25:;37 EB-FREIGHT 2 1 6000
93.3 82.3 51.4 23:58:44 EB-FREIGHT 2 26 6000
97.8 B7.6 90.5 00:58:;33 WB-FREIGHT 2. 39 6000
94,3 82,7 46,3 02:46;16 EB-FREIGHT 2 23 6000
95.4 80.8 77.6 04:40:22 EB-FREIGHT 4 49 12000
94,9 84,7 31.4 05:24:16 EB-FREIGHT 2 15 6000
88.3 80,8 14,6 06:32:32 WB-FREIGHT 2 20 6000
92,5 B5.8 52.3 06:49:03 EBR-FREIGHT 2 8 6000
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Location 2, 1251 Escobar St, Martinez

Lyy~69.0, CNEL-69.1

i F {Start 18:00, 3/31/86) Leq(24)=64.9
T Ending Leq Ly Lig Lsp Lgo Date
vl Hour
idd i -
: 1 65.8, 78 61 G- Bl 471786
Tm 2 65.9 79 68 44 7 38 4/1/86
il 3 49.8 51 47 41 38 4/1/86
o 4 50.8 62 49 43 39 471786
i 5 49.9 61 46 40 38 4/1/86
B 6 63.8 76 58 45 40 4/1/86
£ 7 61.7 73 65 51 44 h/1/B6
i 8 §7.1 76 71 57 47 471786
i 9 70,1 78 72 59 50 4/1/86
ﬁ 10 66,4 76 71 57 49 4/1/86
o 11 66 .4 78 &9 57 50 471786
; 12 67.0 75 67 57 52  4/1/86
; m 13 65,9 ° 75 67 59 53 471786
b 14 4.6 74 67 59 54 471786
A 15 67.0 79 69 60 55  4/1/86
5o : 15 64,9 74 67 - 61 56 4/1/86
kS [3 17 66.3 78 68 50 54 47186
§F 18 62.0 72 B4 57 52 4/1/86
. 19 65.5 79 63 52 47 3/31/86
YN i 20 61.0 74 60 48 45 3731786
LA 21 57.1 70 58 47 42 3/31/86
£ 22 61.4 73 60 46 41 3/31/86
o 23 64.7 78 61 48 42 3731786
b 24 64,1 78 59 45 40 3/31/86,
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Location 2, 1251 Escobar St., Martinez

" (18:00 3/31/86 to 18:00 4/1/86)

(SN Dt N R Y Y A B O O
9101112131415161718192021222324

Hbur Ending
0 LEQ + L1.0 ¢ L10 4 L50 x 190

N N B N S M O
2412345678



Y 70

I B

L

£
i

|

iy B

o

= {3 E3 83 & K1)

=

L

3

ATSF-SPT Merger Noise Analysis Page 64
HMMH Report #260140-1 Juna 1986
Location 2, 1251 Escobar St, Martinez
Starc 18:00 3/31/86
SENEL Limax  Duration Hax at TRAIN NO. OF NO. OF LENGTH
(sec) LOCOS., CARS {FT}
96,0 §2.6 60,1 18:49:33  IB-FREIGHT 3 38 2267
93.0 86.1 15,8 21:55:14 0B -AMTRAK 2 13
96,1 86.7 20.4 22:16:07 IB-AMTRAK 1 3
91.9 80,7 20.1 22:33:09  OB-FREIGHT 3 17 1547
96.9 §2.8 107.4 23;33:58  IB-FREIGHT 4 59 3476
93.4 84.1 20.1 23:49:3%  OB-FREIGHT 4 49 3833
98,9 88.1 38.9 00:57:49  OB-FREIGHT 3 67 4048
99.6 B4.9 92.4 01:51:42  IB-FREIGHT 3 43 5003
95.1 85.7 32.4 05:53:55  OB-FREIGHT 3 33 2970
97.0 88.9 27.% 07:25:00 IB-FREIGHT 4 77 5092
92.4 83.2 19.1 08:20:06 OB -AMTRAK 1 3
89.7 80,1 21.6 08:57:52 IB-AMTRAK 1 S
95.9 84,3 55,5 10:43:46  IB-FREIGHT 3 23 2081
99.4 99.0 13,0 11:32:22 IB-AMTRAK 1 5
91.8 84,0 15,5 12:25:11 OB-AMTRAK 2 9
90.5 84,6 9.3 14:51:47 I5-AMTRAK 2 9
98.1 81,5 110.4 16:50:47 IB-FREIGHT 4 73 4283
Leq,Ldn,CNEL~ 64, 69.0 69.1 (with trains)
Leq,Ldn,CNEL= 63, 65.6 65.9 (without trains}
TRAINS ONLY
Leq{24)= 59.0
Ldn= 66.3
CNEL= 66.3
88.0 79.6 10.9 18:01:37 0B -AMTRAK 1 5
97.0 82,8 79.4 19:25:07  OB-FREIGHT 5 59 al3s
103.3 91.5 71.6 19:51:59  IB-FREIGHT 4 55 2132
88.7 80,7 13.8 21:17:15 IB-AMTRAK 1 5
101.1 83.9 130.3 21:35:45 IB-FREIGHT 3 39 2276
94,4 85.4 20.6 22:00;01 0B - AMTRAK 2 11
95.3 85,3 52.8 23:17:16  OB-FREIGHT 2 a3 2984
91,1 B1.5 18.0 23:50:47  IB-FREIGHT 3 a8 2306
98,2 86.9 80,9 23:59:59  OB-FREIGHT 2 62 4913
IB-FREIGHT 3 115 6783
99.9 89.5 56.3 0L:40:36  OB-FREIGHT 3 49 2390
IB-FREIGHT 3 33 2383
101.6 89.5 117.8 05:29:13  OB-FREIGHT 3 128 7250
96,0 90.6 29.6 07:49:57  OB-FREIGHT 3 42 3853
92.4 84,2 15.9 08:19:29 0B-AMTRAK 1 5
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Locatdun 3, 64 Woodview Rd., Pittsburg

Lan=65.3, CNEL=65.4

i r; ) (Start 19:00 3/31/86) Leq (24 )~60.3
: Ending Leq L1 Lip Lsp Lgg Date
B H Hour
i 1 55.0 64 56 53 51 4/1/86
] 2 56.0 59 53 51 S0 4/1/86
i D 3 51,9 56 53 51 50 4/1/86
AR 4 52.8 57 54 52 50 4/1/86
o 5 52.7 56 53 52 50  4/1/86
M 6 53.5 58 55 52 50 471786
2 7 66.1 77 59 56 54 4/1/86
8 58.9 68 59 56 54 4/1/86
9 61.1 71 60 56 54 471786
b r] 10 61.8 71 62 57 55  4/1/86
P 11 57.8 65 59 56 54 &4/1/86
12 62,4 73 63 58 85 4/1/86
[*'f- 13 66.9 75 66 59 56  4/1/86
o b 14 60,9 68 62 59 56  4/1/86
15 61,6 68 63 60 57  4/1/86
' 16 61.9 71 64 59 57 471786
i L 17 60,6 66 62 58 56 4/1/86
ot 18 60,0 5 62 59 57  4/1/86
‘ 19 59,8 64 59 56 54  4/1/86
[:3 20 59,5 69 57 54 52 3/31/86
- 21 54,8 61 56 53 52  3/31/86
22 54,2 60 85 53 51 3/31/85
1 23 54,3 60 55 53 51 3/31/86
¢ 24 54.1 59 55 53 51  3/31/86
-
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ATSF-SPT Merger Noise Analysis _ Page 66
HMHH_Reporr #260140-1 : June 1986

Location 3, 64 Woodview Rd., Pittsburg

. (19:00 3/31/86 to 18:00 4/1/86)

30 rr—1rr17 117+ 1 110 17T T T TP

Hour Ending
0 LEQ + L0 o L10 4 LS50 X L0




i

ATSF-SPT Merger Noise Analysis Page 67
HMMH_ Report #260140-1 June 1986
Location 3, 64 Woodview Rd., Pittsburg
Start 19:00 3/31/86
SENEL Lmax Puration Max at TRAIN NO. OF NO. OF LENGTH .
{sec) Locos, CARS (FT)
100,9 94.3 7&.Bl 06:19:44 OB-FREIGHT 3 33 2970
Leq,Ldn,CNEL=- 60,3 65.3 65.4 (with trains)
Leq,Ldn,CNEL= 59.7 63.0 63.1 (without trains)
TRAINS ONLY
Leq(24)m 51.5
Ldnm 61.5
CNEL= 61.5
90,2 87.4 11.3 19:05:41 IB-FREIGHT 4.0 535 2132
98.3 B4.9 53.0 19:06:30 IB-FREIGHT 4.0 33 2132
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ATSF-SPT Merger Noise Analysis Page 68
HMMH Repove #360140-1 : June 1686

.

Location 4, 186 MacMurty Dr,, Martinaz

-

Lgy = 63.2, CNEL = 63.7
(Start 11:00 4/2/86)  Leq(24)=57.5

Ending Leq : L Lio Lso Lggp Date

g' Hour

ol

: 1 61.8 73 48 -50 b4 4/3/86
o 2 47,3 53 48 46 L4 4/3/86
S 3 59.1 73 48 46 L4 4/3/86
tom 4 46.3 51 48 45 43 4/3/86
5 60.5 75 49 46 44 4/3/86
6 57.9 72 52 48 46 4/3/86
7 52.1 &0 52 49 47 4/3/86
8 57.1 72 51 45 42 4/3/86
9 61.3 75 52 44 41 4/3/86
10 45.1 , 87 46 40 kL 4/3/86
11 48.0 59 50 43 40 4/3/86
12 48.2 58 50 44 41 4/2/86
13 60.9 74 52 44 40 hL/2/86
14 48,1 59 48 43 40 4/2/86
15 47,3 L1 49 43 41 4/2/86
16 60,8 75 51 43 40 4/2/86
17 60,0 75 ‘51 45 52 4/2/86
18 49,2 58 50 46 43 4/2/86
19 58,2 74 50 45 43 4/2/86
20 47,5 37 48 45 43 4/2/86
21 45,0 50 45 L 43 4/2/86
22 &4 .4 76 47 44 42 4/2/86
23 46,4 52 48 45 43 472786
24 46.8 51 48 46 44 4/2 /86
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HMMH_Report =260140-1 June 1986

Location 4, 186 MacMurty Dr., Martinez

" (11:00 4/2/86 to 11:00 4/3/86)

80 4

70

60

T T T T T T T T T T 7T T TV T I T T T T
241 2345678 9101112131415161718192021222324

Hour Ending
o LEQ - + LLO ¢ LI0 s LS50 x 190



B A P

X

S,

b
i
-4

I LR et oo

%

.

4o

I3

T

[

:

ATSF-SPT Merger Noise Analysis
HMMH Repert #260140-1

Ju

Page 70
ne 1986

Locatien 4, 186 MaeMurty Dr., Martinec
Start 11:00 4/2/86

SENEL Lmax
96,1 81.0
95.8 84.3
94,7 79,9
93.2 80.2
99,8 88.8
96.4 85.1
94.3 84,2
95.7 81.5
92.6 82.7
82,7 77.8
9l.4 80,4
96.5 91,1

Leq,ldn,CNEL=-
Leq,Ldn, CNEL=
TRAINS ONLY
Leq(24)~
Ldn=
CNEL=

Puracion

56.7
62,5
63.0

(sec)

180.5
59,3
89.3
69.6

110.8
79.5
6l.1
95.8
41,9
11.6
3.1
80,5

Hax at

12:31:34
15:35:20
16:20:23
18:16:06
21:22:32
00:00:28
02;47:04
04:51:35
05:14:34
07:17:00
07:36:53
08;15:53

TRAIN

EB-FREIGHT
WB-FREIGHT
EB-FREIGHT
WB-FREIGHT
WB-FREIGHT
EB-FREIGHT
EB-FREIGHT
EB-FREIGHT
EB~FREIGHT
EB-FREIGHT
EB-FREIGHT
WB-FREIGHT

63,2

55.0

NO, OF NO, OF
LOCos, CARS

78
26
80
27
41
i3
21
39
14

1
13
27

RN WD IR RN

63.7 (with

HP

6000
6000
12000
6000
8000
6000
15000
15000
4000
6000
6000

55.2 (without trains)

e RS e S i,
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ATSF-5PT Merger Nolse Analysis
HMMH_Report #260140-1

Page 71
Jupe 1986

Location 5, 68 Russell Dr.,, Antioch

(Starc 11:00 4/2/86)

Lg=58.2, CNEL=58.4

Leq(24)=56.3

Ending Leq 1 Lig Lso Log Date
Hour
1 48.5 53 50 47 46 4/3/86
2 47.6 50 49 47 45 4/3/86
3 47.0 51 48 46 45 4/3/86
4 47.5 51 49 46 45 4/3/86
5 47.8 52 49 47 45 4/3/86
6 50.1 54 51 49 47 4/3/86
7 49.9 33 51 49 48 4/3/86
8 49,1 55 50 48 48 4/3/86
9 50,1 56 52 48 46 4/3/86
10 52.0 59 53 49 47 4/3/86
11 68.5 83 53 48 46 473786
12 55.6 61 57 54 51 4/2/86
13 *51.4 58 53 30 47 4,/2/86
14 52,6 60 5t 51 48 4/2/86
15 54.3 6l 57 52 49 4,2/86
16 54,4 61 56 52 50 4/2/86
17 51.7 55 52 50 49 4/2/86
18 52.0 58 53 51 49 4/2/86
19 52,0 58 53 50 49 4/2/86
20 51.0 56 52 50 48 4/2/86
21 51.9 60 33 50 48 4/2/86
22 50.2 56 51 49 47 4y2/B6
23 49.0 52 50 48 47 4/2/86
24 48.9 54 50 48 46 4/2/86
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HHMMH Report #260140-1 Jung 1984

B o ATSF-SPT Merger Nolse Analysis Page 72
l

o Location 5, 68 Russell Dr., Antioch

!", " (11:00 4/2/86 to 11:00 4/3/86)

%
Level, (dBA)
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Hour Ending
o L10 & LS50 x L90
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ATSF-SPT Merger Noise Analysis

HMMH Reporpt #260140-1

Page 73
June 1986

Location 5, 68 Russell Dr,, Antioch
Start 11:00 4/2/86

SENEL Lmax Duration
(sec)
163.8 93,6 108,09
Leq, Ldn,CNEL=
Leq,Ldn CNEL=
TRAINS ONLY

Leq(24)= 54.4
Ldn= 54,4
CNEL~ 54.4

10:45:37 OB-FREIGHT

TRAIN

NO. OF NO. OF LENGTH
Locos, CARS (FT)

2 84 5298

58.4 (with trains)
56,2 (without rrains)
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ATSF-SPT Merger Noise Analysis Page 74
HMMH Report #260140-1 June 1986

Location 6, 301 W, 13th St., Pittsburg
Lgg=70.2, CNEL=70.4

(Start 10:00 4/2/86) Leq(24)=bb 4

Ending Leq Ly Lip Lsp Lgp Date
Hour .

1 60.9 4 59 53 53 4/3/86

2 57.6 64 58 56 53 4/3/86

3 57.7 62 58 57 53 4/3/86

4 64,1 72 59 57 53 4/3/86

5 57.7 60 58 57 53 4/3/86

6 71.0 87 60 58 57  4/3/86

7 59,9 69 61 59 53 4/3/86

8 67.8 63 58 55 53  4/3/86

9 68.3 83 57 52 50 4/3/86

10 56.1 84 56 52 50  4/3/86

11 57.7 61 58 57 56  4/2/86

12 64,4 . 77 S8 56 55 4/2/86

13 59.1 64 58 56 55 4/2/86

14 64,4 76 60 56 55 4/2/86

15 56.4 60 57 55 55 4/2/86

16 68.0 82 57 53 51 4/2/86

17 60.9 74 56 53 51 4/2/86

18 55,8 64 57 55 53 4/2/86

19 69.8 84 58 55 54 4/2/86

20 60,1 60 56 " 55 53 4/2/86

21 63.6 62 56 54 53 4/2/86

- 22 65.9 88 57 55 54 4/2/86

23 60.8 62 57 56 56 4/2/86

24 56.8 58 56 53 53 4/2/86
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ATSF-SPT Merpar Noise Analysis Page 75
HMMH Report =240140-1 June 1986

Location 6, 301 W. 13th St., Pittsburg

Level (aBA)

(10:00 4/2/86 to 10:00 4/3/86)

90

40 -

30

rrryr1r 1101101 17T

T T T T T T 11
24123456789101112131415161718192021222324

Hour Ending
o LEQ + L0 o L0 4 LSO X L0
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FIGURE &
CANDIDATE NOISE BARRIER
LOCATION: PINOLE AREA

NOTE: FOR CNEL CONTOURS,
SEE APPENDIX 8, MAP 4.
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FIGURE &
CANDIDATE NOISE BARRIER
LOCATIONS : ~ PITTSBURG

NOTE: FOR CNEL CONTOURS,
SEE APPENDIX B, MAP 285,

e
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. FIGURg 7
LD:ND!DATE NOoI1sg ‘BARRIER
ATIONS : ANTIOCH (WEST)'

NOTE:
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EE APPENDIX 5, pap o .
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FIGURE 8
CANDIDATE NOISE BARRIER
LOCATIONS : |ANTIOCH (EAST);"

NOTE: FOR CNEL CONTOURS,
SEE APPEND!X 8, MAP 84.
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FIGURE 8 . .
CANDIDATE NOISE BARRIER
LOCATIONS ;| ' ;TF\‘ACY[‘

NOTE: FOR CNEL CONTOURS,
SEE APPENDIX B, MAR 46.
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ATSF-SPT Merger Noise Analysis Page 76
HMMH Report #260140-1 June 1886
Location 6, 301 W. 13th 8t,, Pittsburg
Start 10:00 4/2/86
SENEL Lmax  Duration Max at TRAIN NO. OF NO, OF HP
(sec) LoCos. CARS
95,5 89.4 10.1 11;10:04 WB-AMIRAK 1 5 “men
95.4 81.4 75.5 11:40:32 EB-FREIGHT 2 78 6000
103.2 93.6 €1.8 15:07:09 WB-FREIGHT 2 26 6000
102.6 90.2 39.8 18:10:28 WB-FREIGHT 4 27 12000
101.4 97.7 23.9 18:30:32 EB-AMTRAK 1 5 -—---
98.4 92.7 12.9 20:44;00 WB-AMTRAK 1 5 -
100.8 88.7 39,3 21:06:34 WB-FREIGHT 2 41 6000
89.6 79.6 23.9 00:23:54 EB-FREIGHT 3 33 8400
98.4 86.1 37.9 03:05:48 EB-FREIGHT 2 21 6000
104.0 91,7 37.9 05:08:14 EB-FREIGHT 5 39 15000
104.4 95.8 65.5 07:59:55 . WB-FREIGHT 2 27 6000
96.6 90,7 12.4 08:45:31 EB-AMTRAK 1 6 e
Leq, Ldn, CNEL=~ 64,4 70,2 70.4 (with trains)
Leq, Ldn, CNEL~ 60.4 67.3 67.4 (without trains)
TRAINS ONLY
Leq(24)= 62.2
Ldn= 67.0
CNEL~ 67.4
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ATSF-SPT Merger Noise Analysis
HMMH Report #260140-1

Page 77
Jung 1986

Location 7, 125 W, 6th St,, Tracy

(Startc 12:00, 4/3/86)

Lyn=60.0, CNEL=60.3

Leq(24)~56.,7

Ending Laq Ly Lo Lso Lgp DATE
Hour

1 47.1 58 47 37 34 4/4/86
2 43.5 54 42 38 35 4/4/86
3 42.4 48 44 39 36 4/4/86
4 49.2 58 49 44 41 4/4/86
5 48.2 56 48 44 42 4/4/86
6 57.8 68 37 48 45 4/4/86
7 55.7 67 55 48 46 4/4/86
8 58.7 69 62 50 435 4/4/86
9 59.1 7L 61 48 41 4/4/86
10 58.3 &9 61 49 41 4/4/86
11 58.1 69 60 48 41 4/4/86
12 57.9 68 59 49 42 4/4/86
13 59.9 69 60 50 45 4/3/86
14 57.2 68 59 47 42 4/3/86
15 57.7 68 59 47 42 4/3/86
16 60.6 70 61 49 42 4/3/86
17 59.2 71 62 50 42 4/3/86
18 57.1 66 60 51 45 4/3/86
19 59.8 68 60 51 47 L/3/86
20 55.1 65 58 48 45 4/3/86
21 55.2 65 35 45 42 4/3/86
22 51.8 63 33 45 42 4/3/86
23 50,3 a3 50 43 41 4/3/86
24 49,6 62 47 42 37 4/3/86
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ATSF-5PT Merger Noise Analysis Papa 78
UMM Report #260140-1 June 1986
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Location 7, 125 W. 6th St, Tracy

(12:00 4/3/86 to 12:00 4/4/86)

90

80 -

Level (dBA)

30
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241234567891

+ L1.0
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' HMMH Report #260140.1 June 1986

1

Location 7, 125 W, 6th St., Tracy

PO
-

Seart 12:00 4/3/86
r: SENEL Lmax Duration Max at
o (sec)
P
! l.l [NO TRAIN DATA DURING 24 HOUR MEASUREMENT PERIOD]
Leq, Ldn,CNEL= 56,7 60.0 60,3 (with trains)
Leq,Ldn,CNEL~ 56,7 60,0 60.3 (without trains)
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ATSF-SPT Marger Noise Analysis Page 80
HMMH Report #260140-1 June 1986
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Location 8, 620 Gary Ave., Antioch

Lgg=61.6, CNELmGL.7

{Start 12:00 4/3/86) Leq{24)=60.0
Ending Leq L1 Lig Lsg Lgp Date
Hour
1 48,9 4/4/86
2 46,5 4/4/86
3 45.8 4/4 /86
4 47.3 L/l /86
5 51.1 4/4 /86
6 54.4 4/4/86
7 56,3 4/4 /86
8 67.7 474786
9 49.3 h/4/86
10 50.8 4/4/86
11 68.8 4/4/86
12 52,1 4L /86
13 47.9 4/3/86
14 68.7 473786
15 47,6 4/3/86
16 48.9 4/3/86
17 52.0 4/3/86
18 55,0 4/3/86
19 53.2 4/3/86
20 50,8 4/3/86
21 49.3 4/3/86
22 51.0 4/3/86
23 51.4 4/3/86
24 49,0 473786
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ATSF-SPT Merger Noise Analysis Page 81
IIMMII Reporg #260140-1 June 1986

Leve! (dBA)

Location 8, 620 Gary Ave., Antioch

(12:00 4/3/86 to 12:00 4/4/86)

90

80 1

70 -

60 -
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ATSF-SIT Merger Noise Analysis Page 82
HMMH Report #260140-1 June 1986

ER S

Location 8, 620 Gary Ave., Antioch
Start 12:00 4/3/86

ﬂ SENEL Lmax Duration Max at  TRAIN NO. OF NO, OF LENGTH
b {see) Locos, CARS (FT)
ﬂ 104.1 87.7 125.0 13:26:10 IB-FREIGHT 4 100 6442
bl 104.2 87.0 111.6 10:10:09 IB-FREIGHT 2 96 5569
COn
Ao
s Leq, Ldn,CNEL= 60.0 61.6 61.7 (with trains)
g l.f Leq,Ldn,CNEL= 56.1 59,3 59.5 (without trains)
el TRAINS ONLY
Hom Leq(24)= 57.8
Bl Ldn= 57.8
« CNELw 57.8
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ATSF-SPT Merper Noise Analysis

HMMH Report #260140-1

Page 83
June 1986

Location 9, 1150 Hazel St,, Pinole

(Start 13:00 4/3/86)

Lgn=72.8, CNEL~72,8

Leq(24)~64.5

Ending Leq L1 Lio Lsg Lag Date
liour

1 70.3 a1 46 a7 34 4/4/86
2 67,1 80 45 35 32 4/4/86
3 64.9 79 38 32 31 4/4/86
4 64,0 77 46 34 i3 4/4/86
5 69.9 84 43 36 35 4/4/86
6 65.3 g0 57 45 39 4/4/86
7 65,8 74 37 47 39 4/4/86
8 59.4 72 58 435 38 4/H /86
9 51.13 61 54 45 40 4/4 /86
10 60.7 T4 60 52 40 4/4/86
11 61.9 76 59 45 36 4/4 /86
12 56.5 67 53 43 37 474 /86
13 66.8 65 52 42 37 4/4/86
14 54.0 68 53 45 a8 4/3/86
15 67.4 79 62 50 44 4/3/86
16 62.4 70 55 49 43 4/3/86
17 55.7 70 53 46 41 4/3/86
18 67.3 81 59 46 40 4/3/86
19 61.9 78 51 4] 36 4/3/86
20 55.5 66 50 38 35 4/3/86
21 54.4 57 46 38 35 4/3/86
22 50,7 58 47 38 35 4/3/86
23 60,1 75 49 37 34 4/3/86
24 66,4 81 46 37 34 4/3/86
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ATSF-5PT Merger Nolse Analysis

UMMH Ropoyt #260140-1

Leve! (aBA)

Location 9, 1150 Hazel St., Pinole

(13:00 4/3/86 to 13:00 4/4/86)
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. ATSF-SPT Merper Nolse Analysis Papge 85
o HMMH_Report #260140-1 June 1986

PO |

Location 9, 1150 Hazel S5t., Pinole
Start 13:00 4/3/86

: [1 SENEL Lmax Duration Max at  TRAIN # #  LENGTH  HP
; (sec) LOCO  CARS {FT)
3 {? 92.3  76.4 125.0  14:32:34 IB-SPT 4 100 6442
oo L 101.8 91,6 159.6 14:37:32 EB-SF 3 75 9000
L 82,4 73.3 18.3 14:57:35 IB-AMTK 2 8 680
1A 92.3  84.5 24.8 15:13:17 Maint.(SF) - .-
Lol 85.2  82.0 6.0  15:49:07 EB-Loco.(SF) 1 0 0
: 96.6 92.0 15,1 16:15:32  WB-ATSF 2 28 6000
! 89.2 78.0 67.5 16:30:46 OB-SPT 3 38 3451
Rl B2.1 73.9 13,0 17:39:44  OB-AMTK 1 5 425
Lo 102.2  96.6 43.6 17:49:49 WB-ATSF 3 28 6000
; 97.0 82,9 66.1 18:45:04 OB-SPT 4 73 4020
. 90.2 7.4 35.0 19:25:38 IB-SPT 3 20 1202
89.5 80.0 21.0 21:15:36 OB-AMIK 2 9 765
84.6 74.9 18.9 21:36:43 IB-AMIK 1 5 425
95.4  79.8 106.8 23:14:42 OB~SPT 4 59 5366
100.1 88.8 49.4 23:44:21 DB-ST 2 2 4000
96.9  84.3 92,1  00:07:02 OB-SPT 4 62 4753
98,3  81.9 139.3 00:49:04 OB-SPT 30127 7340
104.9  97.0 67.1 00:53:37 WB-SF 2 42 6000
102,5 95.0 106.5 01:34:03 WB-SF 2 58 6000
100.3  89.9 42.5 02:32:01 EB-SF 2 25 6000
96,7 81,3 101.0 03:59:53 1IB-SPT 1 83 4976
95,9  79.8 79.9 04:16:49 IB-SPT 4 62 3683
104.7 95.2 71.4 04:41:07 EB-SF 5 43 15000
y 96,0 82.4 79.9 05:11:50 OB-SPT 3 4l 3662
bl 100.5 88.5 43.5 05:26:16 EB-SF 2 24 6000
g b 100,7 93.8 35,1  07:01:12 EB-SF 2 20 6000
! 80.7 78,7 5.1 07:26:17 IB-ANTK 2 10 850
A 85.2 77.8 14,0 07:54:15 OB-AMIK 1 8 680
Lo 93,6 79.7 75.2 10:12:51 IB-SPT 3 67 3568
i 84.1 74.3 19.6 12:02:02 OB-ANTK 2 10 850
o LE 102.0  96.5 29.4 12:57:48 WB-SF 2 1 6000
e Leq, Ldn, CNEL= 64.5 72.8 72,8 (with trains)
i Lj Leq, Ldn, CNEL= 55.1 63.6 63.5 (without trains)
o TRAINS ONLY
L Leq(24)= 64.0
" : Ldnw 72,2
i CNEL~ 72,3
Co
ik

t
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ATSF-SPT Merger Nolse Analysis

HMMH Report #260140-1

Page 86
June 1986

Location 10, 1262 Sequoia Blvd., Tracy

(Start 13:00 &/4/86)

Lan~61.3, CNEL=61.6

dl
Leq({24)=58.9

Ending Leq Ly Lip Lso Lo Date
Hour
1 51,5 64 52 43 37 4/5/86
2 49.4 62 49 40 35 4/5/86
3 50.0 61 46 3z 35 4/5/86
4 48.9 38 42 k1) 33 4/5/86
5 46,9 59 45 38 34 4/5/86
& 51.5 63 51 44 40 4/5/86
7 53.6 66 53 47 43 4/5/86
8 55.5 68 57 45 42 4/53/86
9 63.6 75 64 52 [ 4/5/86
10 56.5 67 58 47 4b 4/5/86
11 58,1 68 60 50 44 4/5/86
12 57.2 67 60 49 43 4/5/86
13 62.6 69 66 59 44 4/5/86
14 58.4 68 59 48 44 4/4 /86
15 55.7 66 59 49 46 4/4/86
16 59.8 69 62 32 47 4/4/86
17 61.7 71 64 53 48 4/4/86
18 67,5 75 72 57 50 4/4 /86
19 59.6 69 63 52 48 4/4/86
20 56.9 67 60 49 45 h4/4/86
21 56,7 68 59 48 43 4 /4 /86
22 54.3 66 56 45 41 4/4/86
23 53.7 65 56 45 40 4/4/86
24 52.1 64 53 44 i9 4/4/86
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ATSF-SPT Merger Noise Analysis

|IMMH Report #260140-1

Leve! (dBA)

Location 10, 1262 Sequoia Blvd., Tracy

"~ (13:00 4/4/86 to 13:00 4/5/86)
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ATSF-SPT Merger Noise Analysis
iIMMH Report #260140-1

Page 88
June 1986

Tacarian 10, 1762 Saqunaia Rivd,, Traey
Start 13:00 4/4/86

SENEL Lmax Duration Max At TRAIN
(sec)

87.9 82.0 240.9 08:;02:37 OB-FRELGHT
Leq,Ldn,CNEL= 58.9 6L.3
Leq,Ldn, CNEL~- 58.9 6l.3
TRAINS ONLY
Leq(24)~ 38,5

Ldt- 38.5

CNEL~ 38.5

NO. OF NO. OF LENGTH
LOCOS. CARS {FT

3 57 4156

61.6 (with trains)
61.6 (without trains)



| ATSF-5PT Merger Noise Analysis Papge 89
! HMMH Repore #260140-1 Juna 1986

i
P |

Location 11, 9201 Carpino Ave,, Pittsburg

oo Lgg~61.7, CNEL=61.9
- b (Start 13:00 4/4/86) Leq(24)=59.1
Ending Leq Ly Lio Lsg Logp Date
‘:',f r; Hour
: 1 52.6 59 55 50 48 4/5/86
- rT 2 51.3 58 53 49 48 4/5/86
i 3 50.8 58 52 49 47 4/5/86
o 4 51.6 58 53 50 47 4/5/86
- 5 50,6 57 52 49 47 4/5/86
ol 6 53.0 64 55 48 46 4/5/86
F 7 52.0 59 55 49 46  4/5/B6
b 8 70.3 85 58 52 48  4/5/86
i r} 9 55,8 64 58 53 49 4/5/86
£l 10 56.2 63 58 54 52 4/5/86
: 11 56.3 62 58 55 53 4/5/86
£ g 12 57.3 64 60 55 53 4/5/86
£ 14 13 61,8 68 59 55 51 4/5/86
3 14 59,6 69 58 54 52 4/6/86
% 15 57.7 64 60 56 53 4/4/86
16 57.2 63 59 56 54  4/4/86
17 56,1 62 57 55 53 4/4/86
18 54,7 61 56 53 51 4/4/86
19 55.1 62 57 53 50  4/4/86
20 54.7 60 57 53 51 44786
21 53.8 58 56 53 50 4/4/86
22 54,0 59 56 52 50  4/4/86
23 53.8 58 55 52 50 4/4/86
24 53,9 80 55 52 50  4s4/86
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ATSF-SPFT Merger Noisc Analysis

UMMIl Report #260140-1,

Location 11, 901 Carpino Ave, Pittsburg

(13:00 4/4/86 to 13:00 4/5/86)

20

Level (dBA)
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30
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Y I Y O A B
241234567829

+ L1.0

FTT T T T T T T T 1T T T T
101112131415161718192021222324

Hour Ending
¢ LI

A

LS50

X

L90



¥

O A

. |

P ey

3

L.

E

a

Y} (Lo

==

—_—

PR——

r=

L TR A B e e T e T TR L e R e S

ATSF-SPT Mergex

Noise Analysis Page 91

HMMH Report #260140-1 June 1986

lweution 11, 901 Cavpiow Ave., Pltbsburg

SENEL Lmax

105.7 91.6

Leq,Ldn,CNEL=
Leq,Ldn,CNEL=

TRAINS ONLY
Leqf{24)=
Ldn=

CNEL=

Start 13:00 4/4/86

Durxation Max at TRAIN NO. OF ND. OF LENGTH
(sec) 1L.0COoS. CARS (FT)
103.9 07:13:10 OB-FREIGHT 3 57 4156
59,1 61.7 61,9 (with trains)
55,9 60,2 60,5 {without trains)
57.0
57.0
57,0
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ATSF-SPT Merger Noise Analysis

HHMH Report #260140-1

Page 92
June 1986

Location 12, 2047 Cypress Ave., Pinole

Ly,~82.8, CNEL=82.9

{Start 14:00 4/4/86) Laqm=74.,2
Ending Leq Ly Lip Lsg Lgg Date
Hour

1 79.6 94 48 34 32 4/5/86
2 69.2 57 42 33 a2 4/5/86
3 78.0 93 417 34 32 4/5/86
4 77.9 93 39 31 29 4/5/86
3 76.8 93 a7 30 29 4/5/86
6 75.1 91 46 33 30 4/5/86
7 45,5 56 49 38 32 4/5/86
8 7l.8 64 52 43 37 4/5/86
9 48.0 56 51 45 40 4/5/86
10 76.5 91 48 38 33 4/5/86
11 56,2 65 56 40 a3 4/5/86
12 69.7 80 56 42 35 4/5/86
13 76.2 88 S4 43 38 4/5/86
14 70.4 78 57 47 39 4/5/86
15 57.0 65 60 53 47 4/4/86
16 65.2 72 57 49 43 4/4/86
17 51,9 60 54 48 44 4/4/86
18 68.1 60 51 45 41 4/4/86
19 56.8 58 47 43 39 4/4/86
20 16.7 93 48 38 36 4r4/86
21 41.8 52 42 38 36 4/4/86
22 69,7 59 48 39 35 4/4/86
23 78.2 95 51 36 33 L/L/B6
24 8.7 92 52 36 34 h/4/86
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ATSF-SPT Mergevr Noise Analysis Page 93
HMMI} Repore #260140-1 June 1986

Location 12, 2047 Cypress Ave., Pinole

(14:00 4/4/86 to 14:00 4/5/86)

100

90 +

;i

70 +

60 -

Level {(dBA)

4

50 4

20 rFr T rrrrrrrrrrtid

1011121314151617181920212223 24

Hour Ending
o0 LEQ + L1.0 ¢ L10 a4 L50 x L9
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| B I M B B |
2412345678




Lo ATSF-SPT Merger Noise Analysis Page 94
o HMMH Report #260140-1 Jupe 1986
e
Lo Location 12, 2047 Cypress Ave., Plnole
; Start 14:00 4/4/86
b ™
i Ii SENEL Lmax  Duration Max at  TRAIN No. OF N0, OF LENGTH
gl (sec) 10C0S, CARS (FT)
P 102.4 95.5 12.3 17:35:31  OB-AMTRAK 1 6
Eod 109.2 97.4 50.0 19:05:23 OB-FREIGHT 2 12
: 106.6 98.9 18.6 19:23:19 IB-FREIGHT 2 27 2388
P 105.3 97.7 19.3 19:41:14 OB-FREIGHT 2 14 671
I [] 105.1 97.4 19.0 21:16:46  OB-AMTRAK 2 11
K 103.0 96.2 18.8 22:01:24  TB-AMTRAX 1 5
¢ 113.2 99.1 75.5 22:39:09 OB-FREIGHT 2 49 4504
£ 111.1 99,0 8l.4  23:04:10 TB-FREIGHT 3 69 3654
Lo 111.1 99.9 89.3 23:54:47 OB-FREIGHT 2 43 4522
& 115.0  101.2 146.3 00:49:43 OB-FREIGHT 3 140 8066
Lo 104.6 96.0 22.6  01:53:22  IB-AMTRAK 2 9
o 113.4 98,9 104 .4 02:52:38 OB-FREIGHT 2 5162
i 113.3 99,3 95,1 03:04:33 IB-FREIGHT 3 84 5121
3 112.3 96,8 90.3 04:43:50 IB-FREIGHT 5 61 4400
! 110.5 95.3 99.5 05:46:46 OB-FREIGHT 3 57 4156
105.7 98.1 20.1 07:35:11  IB-AMTRAK 2 g
101.7 96,2 12.3 07:52:4h  OB-AMTRAK 1 5
111.9 99,7 119.1 09:22:10 OB-FREIGHT 3 6490
110.3  107.2 33.9 12:02:18  OB-AMTRAK 2 11
102.1 95.6 15.3 12:08:51  TB-AMTRAK 1 5
Leq,Ldn,CNEL= 74.2 82.8 82,9 (with trains)
Leq,Ldn,CNEL~= 63.7 68.3 68,0 (without trains)
TRAINS ONLY
Leqg(24)= 74.0
Ldne 82.7
CNEL~ 82.8
106.3  100.3 23,0 14:00:55 IB-FREIGHT 1 5 428

T L RS,



v ,Fh ATSF-SPT Marger Noilse Analysis Page 93
Lo JIMMIl Report #260140.-1 Jung 1986
Lo
RN Locatien 13, 4413 Jenkins Way, Richmoud
- Lgn=69.5, CNEL=69.5
i (Start 12:00 4/7/86) Leq(24)=63,5
Ending Leq Iq Lip Lso Lgg Date
b Hour
R
£ 1 42.5 56 38 33 31 4/8/86
i 2 43.5 57 42 36 35 4/8/86
Eolg 3 52.4 65 56 36 35  4/8/86
i 4 42.2 55 38 34 33 4/8/86
: 5 65.5 80 51 34 32 4/8/86
s N 6 65.5 80 56 49 35 4/8/86
ol 7 49.1 57 52 46 39 4/B/86
; 8 62.4 64 55 46 40 4/8/86
Yo 9 67.5 82 55 47 40 4/8/86
¢ d 10 52.3 64 55 47 41 4/8/B6
11 72.0 87 55 47 39 4/B/86
12 61.2 63 53 45 38 4/8/8B6
[] 13 55.8 66 53 45 39 4/7/86
v' 14 52.8 61 57 47 42 4/7/86
15 49.4 58 53 45 32 4/7/86
[—' 16 62.7 78 55 45 38 4/7/86
v 17 66.5 79 54 45 39 477/86
18 59,7 66 55 47 40 477786
a 19 61.1 66 55 43 36 4/7/86
; 20 42,0 53 44 36 33 4/7/86
21 44,0 57 44 36 36 4/7/86
22 62,4 62 50 36 36 4/7/86
r'g 23 67.2 83 60 41 35 4/7/86
v 24 67.0 61 43 34 31 4/7/86
i
i
(Rt ]
!
t)“
bl
b h
i
-

|
U

.
b
Iy

_,_.._



ATSF~-SPT Merger Noise Analysis Page 96
HMME Report #260140:1 June. 1986

Location 13, 4413 Jenkins Wy, Richmond

{12:00 4/7/86 to 12:00 4/8/86)

80

80 4

60

Laval (dBA)

N D U Y I N A N I B I I
101112131415161718192021222324

Hour Ending
n LEQ + L0 ¢ L10 4 LSO x 190
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ATSTF-S5PT Merger Noise Analysis Paga 97
HMMH Report #260140-1 June 1986
Locatien 13, 4413 Jenkins Way, Richmond
Start 12:;00 4/7/86
SENEL Lmax Duratioen Max at TRAIN NOo, OF NO. OF LENGTH
{sac) LOCOS. CARS (FT)
88.8 82.3 11.1 12:05:33 IB-AMTRAK 1 5
92,1 85,7 15.3 15:25:19 IB-AMTRAK -2 11
96.6 85.5 52.1 15:50:22 IB-FREIGHT 3 47 3358
98.4 90.1 53.5 16:10:29 TIB-FREIGHT 3 64 3265
99.3 90.0 73.1 16:48:34 IB-FREIGHT ? 37 3132
94.0 88.7 12.6 17:35:34  OB-AMTIRAK 1 5
95.8 89.5 16.9 18:44:59 OB-FREIGHT 4 3 170
97.2 89.3 19.4 21:40:41  OB-AMTRAK 2 11
88.7 82.8 11.1 21:44:19 IB-AMTRAK 1 5
102.4 91.6 53.6 22:45:58 OB-FREIGHT 7 31 2826
102.4 92.8 31.9 23:16:55 OB-FREIGHT [ 17 1203
98,2 B2.8 106.46 04:15:59 IB-FREIGHT &4 T4 4428
97.7 85,3 54.3 04:49:16 IB-FREIGHT 3 44 2513
100.7 91.1 61.9 05:12:12 IB-FREIGHT 4 56 3386
93.3 88.0 17.8 07:38:70  IB-AMTRAK 2 11
95.4 89.8 13.5 07:50:42  OB-AMTRAK 1 5
101.3 91.3 54.8 08:00:57 OB-FREIGHT 4 41 2371
97.6 81,6 89.9 08:10:26 IB-FREIGHT 3 94 2174
107.5 95.3 90.3 10:03:06 OB-FREIGHT 3 20 5630
87.4 8l1.5 9.8 11:56:31 OB-AMTRAK 2 8
95,7 88.7 14.0 11:58:40  IB-AMTRAK 1 5
Leq, Ldn,CNEL~= 63.5 69.5 69,5 {(with trains)
Leq,Ldn,CNEL= 52.6 57.9 58.8 (without trains)
TRAINS ONLY
Leq{24)=- 63.2
Ldn= 69.1
CNEL= 69,1
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r-— ATSF-SPT Merger Noise Analysis Pago 98
i HMMH Report #260140-1 June 1986
s Loeatian 14, & Prospect Ave, Port Costa
Yo Lgy~67.1, CNEL~67.3
. [ (Start 11:00 4/7/86) Leq(24)=60,8
f . Engigi Leq Ly Lig Lgp Lgg Date
Lo )
-
1 41.8 55 42 33 31 4/8/76
2 39.3 53 37 31 30 4/8/76
3 46.0 58 45 31 i 4/8/76
4 66,0 75 46 32 n 4/B/76 -
5 66.0 79 51 34 2 4/8/76
6 47.4 56 51 41 34 4/8/76
7 45.6 55 48 42 Kk} 4/8/76
8 66.0 80 56 44 39 4/8/16
9 62,0 78 54 45 19 4/8/76
10 50.8 61 54 45 39 4/8/76
11 65,7 81 55 42 36 4/8/76
12 57.4 68 51 4t 40 4/7/86
13 54.6 60 44 44 42 4/7/86
14 46.7 56 48 42 40 4/7/86
15 36.3 67 54 46 42 4/7/86
1lé 64.6 77 50 42 38 4/7/86
17 €3.1 A 60 42 38 4/7/86
18 57.7 64 54 43 Kk} 4/7/86
19 50,2 60 54 42 38 4/7/86
20 60.3 74 56 41 35 4/7/86
21 48.7 62 47 36 33 4/7/86
22 57.3 67 44 37 35 4/7/86
23 52,6 62 54 39 33 4/7/86
24 63.9 79 53 34 K) 4/7/86

1

C
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ATSF-SPT Merger Noise Analysis Page 99
HMMI Reporr #260140-1 Juna 1986

Location 14,4 Prospect Ave., Port Costa

0 (11:00 4/7/86 to 11:00 4/8/86)

Lavel (dBA)

[

F T T T r T T I T T T T
101112131415161718192021 222324
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Hour Ending
o0 LEQ + L1.0 ¢ LI0 4 L350 x L90



ATSF-SPT Merger Noise Analysis
HMMH Report #260140-1

Page 100
June 1986

Location 14, 4 Prospect Ave., Porc Costa
Start 11:00 4/7/86

SENEL Lmax
86.4 79.4
89.3 80.2
90,1 81.9
96.5 87.3
96.5 87.0
98.2 B8.3
88.3 80.1
95.2 80.7
88.0 80.4
90,7 8l.6
96.4 B2.0
95,8 85.3

101.4 90.5
96.4 82.4
99.7 89.5
90.4 81.7

100.9 §9.9
89.0 80.3
896.4 84.0

101.0 87.4

Leq,Ldn, CNEL~
Laq,Ldn, CNEL=
TRAINS ONLY
Leq(24)=
Ldn=
CNEL~

Puration

{see)

13.5
20.0
20.5
62.3
69.5
112.6
17.4
18.4
11.6
22,3
6.6
40,0
100.6
52.8
82.9
22.1
92.5
18.8
53,9
113.9

Max at

11:44:39
12:15:37
15:08;54
15:32:47
15:52:36
16:30:83
17:54:06
19:06:31
21:27:28
21:58:26
23:05:17
23:34:46
03:56:46
04:30:48
04:54:48
07:21:03
07:51:34
08:08:33
08:20:56
10:22:44

TRAIN

IB-AMTRAK
OB-AMTRAK
IB~-AMTRAK
IB-FREIGHT
IB-FREIGHT
IB-FREIGHT
OB -AMTRAK
0B-FREIGHT
IB-AMTRAK
OB-AMTRAK
OB-FREIGHT
OB-FREIGHT
IB-FREIGHT
IB-FREIGHT
IB-FREIGHT
IB-AMTRAK
OB-FREIGHT
OB-AMTRAK
IB-FREIGHT
OB~-FREIGHT

67.1
54.4

NO, OF HNO, OF LENGTH

LOCOS ., CARS

@ oW

47
&4
37

5

3

5
11
31
17
44
74
a6
11
41

5
94
90

WWHNNE S WO P WLl R

67.3 (with tcrains)

(FT)

3358
3265
3132

170

2826
1203
2513
4428
3386

2371

2174
5630

58.1 (without trains)
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r" ATSF-SPT Merger Nolse Analysis Page 101
v HMMH Report #260140-1 June_ 1986
Lo
o Location 15, 16061 Saventh St., Lathrop
- Lan=66.4, CNEL=&6,7
¢ i ] (Scart 12:;00 4/7/86) Leq{20)=60.7
i Ending Laq Ly Lio Lsg Lgg Date
i Hour
e b
i 1 55,3 62 56 53 5L 4/8/86
oA 2 57.0 65 58 55 53 4/8/86
o 3 61.8 71 63 57 52 4/8/86
aoom 4 58.4 &4 61 57 53 4/8/86
hr 5 55.5 63 57 53 49 4/8/86
rJ 6 56.6 66 58 53 50  4/8/86
ooy 7 63.2 73 64 57 54 4/8/86
)T 8 59.7 70 64 50 44 4/8/86
i 9 60.7 72 63 51 42 4/8/86
10 59.1 70 62 49 41 4/8/86
11 59.4 69 62 48 41 4/8/86
12 -- - -- - -- --
13 68,4 74 66 55 49 4/7/86
14 -- .- -- -- - o
15 -- -- -- -- -- ..
16 - . .= - .- .-
17 60,0 69 63 54 47 4/7/86
13 60.5 72 64 52 46 4/7/86
19 60,0 71 63 49 42 4/1/86
20 29,4 63 62 50 46 471/86
21 58,2 68 6l 52 49 4/7/86
: 22 60.2 71 62 54 50 477786
i L; 23 58.0 69 58 51 49 4/7/86
¢ ‘ 24 56.9 67 58 53 50 4/7/86

.
b
W
bt
]
1
3
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ATSF-SPT Merger Noise Analysis Page 102
HMMI] Repart #260140-1 June 1986

Location 15, 16061 Seventh St., Lathrop

(12:00 4/7/86 to 11:00 4/8/86)

90

80 -

Level (aEA)
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[ HMMH_Report #260140-1 June 1986
T s
oL Location 15, 16061 Saventh St., Lathrop
™ Scart 12:00 4/7/86
r f‘] SENEL Lmax Duration Max at  TRAIN NO, OF NO. OF LENGTH
o b (sec) 10GOS . CARS (FT)
y! ’
Lo 92.1 76.3 103.0 02:14:06 WB-FREIGHT ? 50 ?
.
) i
£ I Leq,Ldn,CNEL 60,7 66.4 66.7 (with trains)
5‘; Leq, Ldn, CNEL 60,6 66,2 66,5 (without trains)
i i
h el TRAINS ONLY
b Leq{20)= 43,5
¢ Ldn= 53,5
é {;} CNEL~ 53.5
k
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p HMMH Report #260140-1 June 1986
LM
oy Location 16, 904 Stanton S$t., San Pabloe
;‘+ Lgy~68.5, CNEL~68.7
[ (Start 13:00 4/8/86) Leq(24)=~62,6
i -
Ending Leg Ly L1g Lsg Lgo Date
5 r"; Hour
o 1 59,6 74 60 45 42 4/9/86
- 2 49,8 62 50 43 41 4/9/86
; [T 3 62,9 76 57 43 41 4/9/86
ik 4 46,9 57 47 42 41 4/9/86
5 5 62.2 78 51 42 42 4/9/86
o 6 60.8 74 57 45 42 4/9/86
. i 7 65.7 75 65 58 49  4/9/86
g 8 63.7 72 64 55 48 4/9/86
: 9 62,4 4 64 64 47 4/9/86
LI 10 63.0 76 63 53 47 4/9/86
2 11 65,0 74 63 53 48 4/9/86
- 12 62,3 7% 68 53 47 4/9/86
r; 13 67.5 80 64 53 47 4/9/86
ot 14 59.1 71 61 51 45  4/B/86
7 15 61.1 7 63 55 48  4/8/86
ope 16 63.5 70 62 54 48  4/B/86
f, 17 61.8 71 64 57 50  4/8/86
18 61.8 72 63 55 48 4/8/86
; 19 62.0 75 62 53 45  4/8B/86
r 20 64.3 78 63 53 4h  4/8/86
q 21 59.9 72 61 47 42 4/8/86
22 56.3 66 58 46 42 4/8/86
o I" 23 58.8 68 61 49 43 4/8/86
| b 24 65.7 76 59 47 42 4/8/86
‘ -
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HMMH Report #260140-1 June 1986

Location 16, 904 Stanton St., San Pablo

(13:00 4/8/86 to 13:00 4/9/86)

90

Leve! (dBA)
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ATSF-SPT Merger Noise Analysis Page 106
HMMH Report #260140-1 Juna 1986
Location 16, 904 Stanten St,, San Pablo
Start 13:00 4/8/86
SENEL Lmax Duration Max at TRAIN NO. OF NO. OF HP
{sec) LOCOS . CARS
93.5 83.8 33.6 18:07:41 WB-FREIGHT 3 16 9000
96.5 87.3 53.6 19:42:08 WB-FREIGHT 2 35 6600
100.8 85,5 77.6 23:29:28 EB-FREIGHT 2 43 8000
93,1 83.0 38.0 00:38:23 YB-FREIGHT 2 43 6000
97.4 89.1 52.4 02:15:48 EB-FREIGHT 2 32 6000
83.2 78.8 5.1 02:50:25 WB-FREIGHT 2 1 6000
97.4 85.6 68.9 04:17;15 EB-FREIGHT 5 56 15000
95.1 90.3 3s.8 05:04:31 EB-FREIGHT 3 23 9000
7.3 96.5 19.0 06:48:22 ER-FREIGHT 3 10 8000
91.8 94,2 5.9 06:56:34 EB-FREIGHT 2 1 4000
8g9.9 89.3 5.6 09:08:39 WB-FREIGHT 2 1 4000
101.7 93.2 73.86 12:55;11 EB-FREIGHT 2 54 6000
Leq, Ldn, CNEL 62.6 68.5 68.7 (with traina)
Leq,Ldn, CNEL 60.6 64.4 64.7 (without trains)
TRAINS ONLY
Leq(24)= 58,2
Ldn= 66.4
CNEL= 66.5
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HMMH Report #260140-1

Page 107
June 1986

Location 17,

800 Windward Dr., Rodeo

(Start 14:00 4/8/86)

Lgy=66.5, CNEL-66.6

Leq(24)=58.4

Ending Laq Ly Lo Lsg Lyg Date
itour

1 58.0 69 54 48 43 4/9/86
2 50.0 38 54 46 42 4/9/86
3 65,3 15 56 46 41 4/9/86
4 50,2 60 53 45 41 4/9/86
5 62,3 69 39 48 42 4/9/86
6 63.3 70 65 60 53 4,/9/86
7 56.0 62 58 54 51 4/9/86
) 57.9 67 59 55 52 4/9/86
9 55.6 64 58 53 49 4/9/86
10 55,0 64 38 52 47 4/9/86
11 50.5 57 54 48 43 4,/9/86
12 51.0 60 54 47 43 4/9/86
13 49,1 58 52 46 42 4/%/B6
14 62.35 72 58 48 43 4/9/86
15 54,3 65 57 48 s 4/8/86
16 51.8 62 54 48 45 4/8/86
17 56.5 69 57 49 46 4,/8/86
18 59.1 68 57 50 47 4/8/86
19 59.0 67 63 53 49 4,/8/86
20 56.1 67 54 48 44 4/8/86
21 49.6 59 52 46 42 4/8/86
22 51.6 58 55 49 b 4/0/86
23 52.8 59 56 51 46 4/8/86
24 61.8 68 57 50 46 4/8/86
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HMMI Repovt #260140-1 June 1986

Location 17, 800 Windward Dr., Rodeo

(14:00 4/8/86 to 14:00 4/9/86)
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Lavel {(dBA)
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S HMMH Report_#260140-1 June 1986
o
T Locacion 17, 800 Windward Dr., Rodeo
3 Start 14:00 4/B/86
.
ol SENEL Lmax Duration Max at  TRAIN No. oF NO. OF HP
i bt (sec) Locos, CARS
nols 93.1 85,0 80,3 17:55:36 WB-FREIGHT 3 16 9000
}f bt 82.2 79.4 68.8 19:29:09 WB-FREIGHT 2 35 6000
i 96.4 8.1 87.9 23:42:43 EB-FREIGHT 2 43 6000
B 92.5 82.9 68.1 00:25:24 WB-FREIGHT 2 43 6000
Cod 100.1 915 102.3  02:26:47 EB-FREIGHT 2 32 6000
5 90,1 83.0 15,9 02:39:06 WB-FREIGHT 2 1 6000
5 97.0 88.4 149.3 04:28:07 EB-FREIGHT 5 56 15000
B ; 94.1 83.5 121,8 05:16:40 EB-FREIGHT 3 23 9000
? o 86.5 76.0 42.1 07:;00:08 ER-FREIGHT 3 10 8000
81.6 72.5 16.0 07:08:46 EB-FREIGHT 2 1 4000.
L [ﬂ 76,6 69.4 10,0 . 08:41:41 WR-FREIGHT 2 1 4000
e 96.7 87.2 60.9 13:10:27 EB-FREIGHT 2 564 6000
88.5 79.1 57.6 13:36:42 WB-FREIGHT 2 25 §000

Leq,Lldn,CNEL 58.4 66.5 66.6 (wich trains)

Leq,Ldn,CNEL 54.9 61.8 62.1 (without trains)

TRAINS ONLY

Laq(24) 55.8

Ldn 64.7

CNEL 64,7
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Page 110
Juna 1986

Location 18, 4147 Byron Highway, Byron

Lan=71.8, CNEL=72.0

(Starc 13:00 4/8/86) Leq(24)=68.5
Ending Leq Ly, Lio Lsg Lgp Date
four
i 61.3 73 32 40 31 4/9/86
2 62.0 75 32 K}:] 31 4/9/86
3 61.3 74 50 34 29 4/9/86
4 62.7 76 52 37 29 4/9/86
5 6l.4 75 52 38 30 4L/9/86
6 66.3 79 67 50 42 4/9/86
7 68.5 80 72 55 46 4/9/86
8 68.2 80 72 55 45 4,/9/86
9 70.5 82 73 57 46 4/9/86
10 68.7 80 72 54 45 4/9/86
11 68,7 81 71 54 46 4/9/86
12 70.3 a3 72 56 46 4/9/86
13 68.9 81 71 53 43 4/9/86
14 72.7 a5 75 56 44 4/8/86
15 70,1 81 74 56 45 4/8/86
l6 73,9 82 76 60 4“8 4/8/86
17 72.8 85 75 60 46 4/8/86
18 70,2 81 73 59 48 4/8/86
19 68.4 80 71 55 47 4/8/86
20 64,5 76 67 48 41 4/8/86
21 64,7 78 64 47 40 4/8/86
22 64,1 77 64 46 39 4/8/86
23 62.3 76 58 43 36 4/8/86
24 59.4 71 51 37 a2 4/8/86
T
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HMMIt Report #260140-3 June 1986

Location 18, 4147 Byron Hwy., Byron

(13:00 4/8/86 to 13:00 4/9/86)

80

Lavel (dBA)
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i HMMH Repovt #260140-1 June 1986
- M
S Location 18, 4147 Byron Highway, Byron
Start 13:00 4/8/86
n SENEL Lmax  Duratjon Max at TRAIN NO, OF KO, OF LENGTH
Wt (sec) LOCOS , CAR (FT)
i\{ IH{ 104.4 90.4 120.8 13:25:12 OB-FREIGHT 3 90 .5630
i o 106.3 102.8 82.4 15:;28:47 IB-FREIGHT 4 49 3141
i 102.4 86,2 84.1 11:;41:20 OB-FREIGHT 3 51 4581
Eor ' -
o { ]
(-
!
L e Leq,Ldn, CNEL 68.5 71.8 72,0 (with trains)
¢ f ,i Leq,Ldn,CNEL 67.8 71.5 71.7 (without trains)
54
TRAINS ONLY
o Leq(24) 61.2
Yo Ldn 61.2
R CNEL 61.2
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HMMH Report #260140-1

Page 113
June 1986

Location 19, 103 Bay Ave., Harcules

(Starc 16:00 4/9/86)

Lay=64.9, CNELw65.1

Loq(24)=57.8

Ending Le.q Ly L1o Lsp Lgg Date
Hour
1 46.5 58 47 39 36 4/10/86
2 58.9 68 61 43 37 4/10/86
3 5.4 52 49 38 35 4/10/86
4 44,8 58 a4 38 36 4/10/86
5 47.0 59 48 39 37 4/10/86
6 66.0 79 64 46 4], 4/10/86
7 59.8 71 61 46 43 4/10/86
8 39.3 71 39 47 42 4/10/86
9 52.0 63 55 45 41 4/10/86
10 54,4 65 58 47 43 4/10/86
11 56.2 67 58 48 44 4/10/86
12 56.1 67 58 48 44 4/10/86
13 57.1 69 58 46 41 4/10/86
L4 61.6 73 59 a7 41 4/710/8¢6
15 57.9 70 57 46 4], 4/10/86
l6 54.7 65 57 48 43 4/10/86
17 54.4 60 58 49 4h 4/09/86
18 571.7 69 58 49 43 4/09/86
19 55.9 65 59 50 42 4/09/86
20 52.3 63 a2 43 40 4/09/86
21 59.8 68 58 44 41 4709 /86
22 55.9 64 49 43 41 4/09/86
23 54,1 69 51 42 37 4/09/86
24 57.7 69 54 40 37 4/09/86
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ATSF-SPT Herger Neise Analysis Page 114
HMMII Repovt #260140-1 June 1986

Location 19, 103 Bay Ave., Hercules

(16:00 4/9/86 to 16:00 4/10/86)

90

Level (dBA)
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ATSF-SPT Merger Noise Analysis
HMMH Report #260140-1

Page 115
June 1986

Loeation 19, 103 Bay Ave,, Hercules
Start 16:;00 4/9/86

SENEL Lmax Duration Max at

(see)

[NO SENEL'S MEASURED; THE TRACKS WERE
BLOCKED BY A ROW OF FREIGHT CARS]

65.1 (with trains)
65.1 (without trains)

Ldn, CNEL 57.8 64,9
Ldn, CREL 57.8 64,9
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Page 116
June 1986

Location 20,

155 Eden Plains Rd,, Knightszen

Lgn~67.2, CNEL=67.5

(Start 15:00 4/9/86) Leq{24)=60.7
Ending Lagq Ly Lig Lsp Lgp Date
Hour
1 62,7 70 42 a2 29 4/10/86
2 40.8 52 42 35 i3 4/10/86
3 65.3 8l 45 40 38 4/10/86
4 39.5 49 41 36 33 4/10/86
5 6l.6 70 43 37 3 4/10/86
6 66.1 82 52 42 36 4/10/86
7 50.6 59 54 47 41 4/10/86
8 66.1 82 53 46 43 4/10/86
9 5%.0 59 51 44, 38 4/10/86
10 58.5 64 50 42 36 4/10/86
11 62,8 71 49 42 37 4/10/86
12 48,0 59 50 42 37 4/10/86
13 48,3 59 50 42 a7 4/10/86
14 45.5 56 48 40 36 4/10/86
15 43,7 54 47 42 38 4/10/86
16 46,5 54 48 44 41 4/09/86
17 48.1 56 50 46 43 4/09/86
18 66,1 81 52 45 41 4,/09/86
19 62,1 76 56 49 43 4/08/86
20 50.9 57 52 49 48 4/09/86
21 65.8 57 49 48 46 4,/09/86
22 47.0 52 49 46 37 4/09/86
23 45,1 35 47 40 35 4/09/86
24 42.8 54 + 45 37 33 4/09/86
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HMMH Repovt #260140-1 June 19486

Level (aBA)

Location 20, 155 E.P. Rd. Knightsen

(15:00 4/9/86 to 15:00 4/10/86)
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v HMMH Report #260140-1 June 1986
o
oo Location 20, lib Eden Plains Rd,, Knightsen
: Start 15:00 4/9/86
{
R I ] SENEL Lmax Duration Max at TRAIN NO, OF NO. OF He
o (sec) LOcos, CARS
i
s 101.1 90.1 57.0 17:08:13 WB-FREIGHT 2 46 6000
o 90,6 83.4 17.5 17:35:19 WB-FREIGHT 2 5 4000
L 90.0 79.5 39.9 18:55:43 WB-FREIGHT 2 54 6000
P . €8.8 84.5 10.9 18:56:53 EB-AMTRAK 1 5
o 85,2 83.6 85.8 18:58:07 WB-FREIGUT 2 54 6000
o 101.2 98,1 17.1 20:28:17 WB-AMTRAK 2 - 10
— 97.6 87.6 39,0 00:42:24 EB-FREIGHT 2 23 6000
Lo 100.7 90,0 58.1 02:25:27 WB-FREIGHT 2 40 6000
!_ b 96.% 85.4 40,9 04:13:07 EB-FREIGHT 2 26 6000
¥ 100,1 87.3 67.5 05:27:07 EB-FREIGHT 3 50 9000
S 95.5 85.5 32.4 05:50:44 EB-FREIGHT 2 14 6000
I 101.5 89.9 79.6 07:25:20 WB-FREIGHT 2 12 6000
5 93.6 87.4 16.3 08:08:26 EB-FREIGHT 2 7 6000
L 84.2 79.7. 7.8 08:43:32 EB-FREIGHT 2 1 4000
[g 92,5  86.8 10.5  09:06:20 EB-AMTRAK 1 5
= . 934 89,7 10.0 10:48:51 WB-AMNTRAK 1 5
85.9 85.4 3l1.8 11:00:58 WB-FREIGHT 6 17 14000
Leq, Ldn, CNEL 60.7 67.2 67.5 (with trains)
Leq, Ldn, CNEL 50.3 56.4 56,9 (without trains)
TRAINS ONLY
Leq(24)= 60.3
Ldn= 66.8
CNELm 67.1
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HMMH Repert #260140-1 June 1986

S

Location 21, 865 Walnut Blvd., Brentwood

Lgg64.1, CNELm=64.2

g ﬁ (Start 14:00 4/9/86) Leq(24)=58.4
v Ending Leq Ly Lo Lgg Lag Date
i | Hour
| A I
: 1 42.5 51 46 39 35 4/10/86
im 2 41.3 49 43 39 5 4/10/86
il 3 46.7 55 49 44 40 4/10/86
Lo 4 48,1 56 51 46 43 4/10/86
! 5 48.6 57 50 46 43 4/10/86
r‘ 6 66.5 80 53 50 46 4/10/86
h b 7 53.5 62 55 51 43 4/10/86
5 8 52,3 59 55 50 47 4/10/86
5 9 66.4 78 55 48 b 4/10/86
5 E 10 48.9 57 51 46 . 82 4/10/86
11 49,7 59 52 45 42 4/10/86
12 50.1 60 52 46 42 4/10/86
L P 13 52.0 60 53 47 44 4/10/86
L 14 51.2 61 54 46 42 4/10/86
h 15 54,1 61 53 46 42 4,/09/86
i r‘ 16 52.7 62 53 48 b 4/09/86
L 17 50.8 59 53 48 45 4/09/86
L 18 50.6 59 53 47 44 4/09/86
Lo 19 67.2 80 56 49 47 4/09/86
0 [_i 20 52.4 62 53 48 46 4/09/86
o 21 50.2 59 51 47 45 4/09/86
e 22 48.4 56 51 46 42 4/09/86
3 , 23 50.1 57 51 48 46 4,/09/86
ed 24 48.6 56 50 46 39 4/09/86
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ATSF-SPT Merger Noise Analysis
HHMH Report #260140-1

Location 21, 865 Walnut Bivd, Brentwood

(14:00 4/9/86 to 14:00 4/10/86)
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Page 121
June 1986

TLoecation 2?1, 865 Walnut Boulevard, Rrantwood

Start 14:00 4/9/86

SENEL Lmax  Duration Max at TRAIN NO., OF
{scc) LOCOS,
102.5 87.5 197.3 18:48:03 IB-FREIGHT 3
101.8 91,7 112.1 05:41:15 IB-FREIGHT 4
101.7 96.5 86.3 08:19:56 OB-FREIGHT 3
Leq,Ldn,CNEL 58.4 64.1 64.2 (with trains)
Leq,Ldn,CNEL 51.6 56.6 57.1 {without trains)
TRAINS ONLY
leq{24) 57.4
Ldn 63,2
CNEL 63.2

NO, OF LENGTH

CARS
ag
82
43

(FT)
8932
4947
3860
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HHMH Repoyt #260140-1 June 1986

APPENDIX B: PROJECTED CHEL 65 dBA CONTOURS

Appendix B (bound separately) presents the prejected noise centours for
three of the train traffic scenarios that have heen evaluated {Cases 1, 2
and 4), The techniques used to develop the contours are discussed in
Section 4, The contours were originally drawn on 400 ft/in. scale aerial
photographs, and subsequently transferred to 600 ft/in, base maps that were
obtained from Contra Costa and San Joaquin Counties. The aerial photographs
were used for the purpose of counting houses within the 65 dBA contour.

It should be noted that the contours for Case 4 reflect a continuation of
rail traffic on the ATSF line as a "worst case" condition. Because this
would not coineide with the projected increase in traffic on the SPT line,
buildings located along the ATSF line outside of the Case 2 contours wers
not included in the Case 4 inventory,

A total of 52 figures are included which cover most populated areas along
the corrider., A key map precedes the contour maps.




