NOISE AND
VIBRATION

4.12.] INTRODUCTION

Subsequent noise and vibration analysis has
been preparedtoincorporate additional fieldnoise and
vibration measurements, soil testing, updated mod-
eling assumptions, updated land use information,
preliminary engineering details, and design changes.
Therefore, this section provides updated information
on noise and vibration impacts for the entire project
and then discusses specific design changes. The con-
clusions are supported by noise and vibration studies

as noted in the text and bibliography.

4129 ENVIRONMENTAL
T SETTING

A field survey of the land uses along the
alignment was conducted to update locations of noise
and vibration sensitive land uses. This new infor-
mation was used in the quantification of noise and

vibration impacts.

4.17.3 REGULATORY SETTING

The noise and vibration criteria were previously
discussed in the FEIR. However, the FTA has pub-

lished additional guidance for addressing transit
noise and vibration (Federal Transit Administration,
2006). This recent guidance document was used in
this analysis. The criteria for a general assessment
of noise and vibration impacts have not changed.
However, the vibration impact criteria for detailed

analysis did change and is being applied to this SEIR.

PROJECT IMPACTS
4.17.4 AND MITIGATION
MEASURES

Line Segment
(Warm Springs to Tunnel)

Subsequent noise analysis has been prepared
to incorporate additional field noise measurement
results, updated modeling, land use changes, pre-
liminary engineering details, and design changes.
The noise impacts have been compared to FTA
noise criteria. A total of 132 ground level residences
from Warm Springs to the tunnel entrance would be
exposed to levels in excess of the FTA Criteria without
mitigation (Wilson Thrig & Associates Inc. [WIA],
2006a). This is based on the FEIR approved project.
The SEIR options are discussed later in this chapter.
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The number of residences impacted is higher than
identified in the FEIR due to the increase in noise
levels associated with concrete slab track, when
compared to ballasted track, included into the noise
analysis for places where floating slab track is the
recommended vibration mitigation, the more detailed
profile information (track elevation), which affects
the noise reduction effectiveness provided by the

existing sound walls, the addition of new residential

CIVIL
STATION

RECEIVER
LOCATION
ADDRESS
[# and TYPE)

Park Homes at

DIR

FROM
MEAR

ISR Moyfield Warm
182400 Springs Blvd NB &7 132
[1 Multi-Family)
Spinnaker Paint
182450 Apariments B &7 a8
(1 Multi-fomily]
| B9+50 fo Spinnaker Point
81 .0 2 ,ﬁpullml;:n!s B a7 42
RS (2 i li-family)
246400 to Bcrr:,-esr.u S
247+00 [1 Single-family) S8 67 i
PERREVELIN Berryessa St
248+50 [2 55ng|E-Fﬁmf|}rl 58 67 235
PSRN Berryessa St
250450 [3 Single-family) 8 &7 280
i Pare Matrepalitan
ol ol 8 | &7 | 340
ity (1 Multi-family)
5] Parc Metropalitan
el oo: | &7 | 94
""" : [4 Multi-family)
413450 Morth Ster PL
s [ Ean|e-F|;:m|'|}rl M &7 73
Ceuntry Brock Apt's,
417+00 Canal W M 150
[ Mu|li-[£mi|:r'] g
474400 1 39’? F|'|cking_cr Ave| wp &7 55
[1 Single-family)
i & 1891 Flickinger Ave
424+50 MB
S (1 Single-fomily) o "
EYELSOLEI Flickingar Ave ME -
PEPICORN (: Singlefomily) ¢ -

development since preparation of the FEIR, and the
updated number of multi-family residence units that
would be exposed to BART train noise.

Table 4.12-1 identifies the noise impacts by
station number and location. The type of land use
is also identified. The existing ambient noise level,
predicted noise level, increase in level, impact types,

and recommended mitigation are provided.

TABLE 4.12-1:

Projected Baseline Cumulative Noise Levels for Line Portion

TRACK |SPEED DISTANCEETF.ACK EXISTING | PREDICTED CUMULATIVE
[MPH)

TYPE | AMBIENT MOISE LEVELS WITH

MITIGATION

F&T 57 &3 5.7 M (1
FST 57 &3 6.2 ML)
FST 59 fd 49 Mo
AG 59 43 39 ML (2)
AG 59 43 3.7 KAl (2)
AG 59 63 3.4 M2
F5T &0 &2 2.4 M (%)
FST &0 &3 32 M 7
AG 58 &4 57 | MM
AG 58 &3 4.9 M 1
AG 8 |&| 44 (M| m
G | s g | &% |m| m
AG 56 | 62 4.1 M)
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CIVIL RECEIVER TRACK |SPEED DISTANCE TR#CK; EXISTING | PREDICTED CUMULATIVE
STATION | LOCATION DIR |(MPH)| FROM | TYPE | AMBIENT  NOISE LEVELS WITH
ADDRESS NEAR LDN MITIGATION
(# and TYPE] TOTAL| LEVEL |IMP. |RECOM
DM INCREASE TYPE| MIT
(dBA)  (dA)
:] lagi]rzi:f;;?n?l;f" NB | 67 67 AG 56 62 | 64 |m| M
n“;‘iﬁﬂl‘:‘;’m NE | 67 65 AG 56 62| 65 [m| m
27450 ta Tk
:3?_5; : Fthlj;“mrleﬁ::mih-] NE | 47 50 AG 56 2 &5 M (1)
FRFT R Flickinger Ave
PN (o i iomiy) | B | &7 65 AG 56 62 | 56 M (1)
d4F+50 1o ihe
45:::--::;*_1 e E&] ;:;T:_E;M ME &7 50 FeT 58 63 | 53 | m |38
et f‘j;:"‘;‘l’:‘ﬂﬂ“ﬂ N | &7 70 Fs1 58 63 54 M (3.8
?llf;ml?mim NB | &7 63 FST 58 63 | 54 | w8
FEY RO Gordy Dr
464400 (3 ginrglg.lum'lh.! sB & 72 FST 56 2| 63 |m| I8
464+00 to (ENE |
465+00 S (2 _;.i,.’;h Famiky) 58 &7 80 FST 56 62 5.7 M (8)
47 1+00 ta
73000 (A R A T | S8 | e &1 M (8
473400 ﬁ"gﬂfgﬂ'_,umm NB | 67 32 FsT 56 3 66 M (8)
A71+50 te  GUEENLT
RN (1] Sl foril B 67 43 FST 56 62 8.1 M| (8
prowoll S | & 75 FST 56 2 &1 M| (8
76450 1o OIS '
bl o | B | 7| a4 et | s (e 65 M (@
480+00 m‘i’:;ﬂmlm 58 &7 55 FST 56 41 54 | M| (8
FETCVEE Prelude Dr 58 &7 37 54 42 8.2 8
484400 {7 Single-famiky) FST ; M| AR
ol ) B | o B k| 7 e s0 m @
497430 [E']”g;"‘;lf:jtm.lm 5B &7 60 FST 57 43 6.0 M (4
f;;rzl':'hwm}.l'm NB | &7 43 FsT 57 63 | 5% M (1,18
ﬁ" E;:f:}::ﬁ'm NB | &7 53 F5T 57 63 | 55 | M (1).18)
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CIVIL RECEIVER TRACKiEFEED:DISTAHCE TRACK | EXISTING ! PREDICTED CUMULATIVE
STATION LOCATION DIR |(MPH]| FROM TYPE | AMBIENT | MNOISE LEVELS WITH
ADDRESS NEAR LDM MITIGATION

{# and TYPE] TOTAL | IMCREASE | IMP. | RECOM
DM | LEVEL |TYPE| MIT.
(dBA) (dBA)

Rose Brior Wy
(2 Single-family) N &7 53 FST 57 63 | 55 | M (1),108)
Kose Briar Wy
T Snglofomty | NB | 67 35 FST 57 63 61 M (8
Rose Briar Wy
(1 Single-family) NB | &7 53 FST 57 63 55 M (1,08
Rose Brior Wy .
(9 Single-fam ) NB | &7 47 FST 57 63 59 M (1,08
Rosa Briar Wy
(1 Single-family) MB &7 33 FaT 57 43 L M (1), (B)
Royal Crest Dr . .
(2 Single-family) sk &7 37 FST 57 &3 4.1 M (2], (8)
Ru}'u| Crest Dr
(2 Single-fomly) 58 &7 37 FST 57 43 56 M (2,8
Reyal Crest Or 5B 97
[4 Single-fomily) &7 FST 57 &3 5.4 M| (2], (8)
501480 Reyal Crest Dr . :
B (1 Singlefomitt | | | F BT | 57 | 63 58 Mi|(2)(8
LIS R Foyal Crast Dr
PRI (3 Single-family) - 67 o FST o 63 58 M (2),(8)
T Valley Crest Dr
04400 (1 Singla-Family] B &7 25 F&T 37 63 8.1 M (2], (8)
Aschaver Ci .
(5 Single-family) 5B &7 43 F5T 57 43 59 M| (2),(8)
) Toido 5, Berryesso
EIRPERI il (2 Moli-fanily)| &7 - k3t 37 63 | &l M| (1)
CYRFEUREN Toido St, Berryessa N
BRI Vil (2 Moli-fomity)| " | 67 | % | & | s @ M)
IR UR N Winston CF, Barryessa) 1, .
EENCCRN Vil (1 Moli-fomily) | E | % 50 FST e ¢ | 4 M
SPTLT Heavenly Bamboo Ct, |
FEPIPSIN Regency Park NE- | & 30 e i e A
NE {1 Multi-femily)
- = Farn Pina Ct
517400 : e .
517+00 e MNEB &7 T FST 40 64 4 M (5)
e Fern Pine Ct
518450 “ MIJI'I‘IFEI'I'IIhfb B A&7 25 F&T &0 &4 4.4 Ml [frb
518450 N NB | &7 140 FST 60 &4 | 37 M| (8

(1 Multi-Family)
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NE  Northbound
SH Southbaend
X0 Cross-over susilch with frog

CT  Retatmed Open Cut
M1 Muoderale Tmpact

MITIGATION

(8) Sownd Absorgalive Malerial

KEY: AG At-Grade Ballast and Tie Track

F5T Floatisg Slab Track on Essbankinen! or Al-Craude
EM  Entbasikerent Ballas! aud Tie Track NI Mo Ipact s defined by Fedenal Transit Adwrinistretion.

(1) At-Grade sound wall, north side of BART track (13 ft from track centerling)

(2 At-Grade sound woall, south side of BART track (13 ft from track cetertine

(3} Top of relaiming wall on Cypen Cul, north side of BART track (10 ft from track cevterling)

(4} Top of retaining wall on Open Cut, south side of BART track (10 ft from track centerline)

(5} Top of rebaining will on Embankmest, north side of BART track (13 ft from track centerling)
(6} Bridpe sound wnll, north side of BART track (10 ft fromm track cesterfine

(7} Bridge soud seall, south side of BART brack (N i from track centerling)

{9} UPRR at-grade sosnd wall, south of UPRR track (16 feet from track centerdine)

Source: WA, Inc. P00

The UPRR vyard lead track relocation would
result in an increase of about 1 dBA in the existing
ambient noise for approximately 70 residences
located on the west side of the alignment. However,
the increase in noise levels due to both the UPRR
relocation and SVRT Projects are expected to be at
a level that is either Moderate Impact or No Impact
depending on the receptor. Therefore, no noise
mitigation is required. Two exceptions were found
for six single-family residences located on Berryessa
Street and two multi-family buildings located at the
Parc Metropoiltan Condominium complex for which
the increase due to both Projects is expected to result
in Severe Impact and therefore noise mitigation is
needed. In terms of the benefits of implementing a
grade separation, the existing area of impact due to
UPRR trains and warning horns at the Dixon Landing
crossing includes residences at the Spinnaker
Apartmentsandatthe Mobile Home Park. Eliminating
warning horns from trains, would limit the area of
impact to be within the UPRR right-of-way.

The SVRT Project also impacts residences
with second or higher floors. This is a result of the
existing sound walls and other features that provide
noise mitigation only for ground floors. A total of
425 residential units in 281 buildings on the second or

higher floor are projected to be impacted.

Sound walls are the recommended noise
mitigation for residences impacted by the BART
operations north of the tunnel. Table 4.12-2 indicates
the location of recommended sound walls. The
approximate length of sound walls needed is 9,100
linear feet. The sound walls range in length from 150
to 1,730 feetlong. Typically, the location of the sound
wall is either 10 feet or 13 feet from the track centerline,
depending upon the track profile. Ten feet is for the
retained open cut track and the aerial guideway, and
13 feet for the at-grade and embankment tracks. In
areas where sound wall is recommended on both
sides of the alignment, absorptive sound walls are the
recommended noise mitigation. The locations of the
sound walls are depicted in Figures 4.12-1a through
412-Tu.

see Table 4.12-2 >>
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TABLE 4.12-2:

Recommended Baseline Noise Mitigation
for Line Portion

CIVIL STATION | SIDE OF TRACK | HEIGHT(feet) : LENGTH (feet)
BEGIN END

180450 | 184400

188450 | 192420 |
246+50 | 250460 |
330400 | 337450 |
412450 | 423400 |
423+00 | 440+30

447450 | 452430 | 10
470400 | 475+00 | S1 12 ‘ 500
495400 | 506+00 | s1 00 | 1100
499440 | 506+00 | 52 e | 660
506400 | 508+00 | S1 T 200
506400 | 507+50 | 52 1007 | 150
507450 | 512400 | 52 9 450
512400 | 515+50 | s2 8 E 350
515450 | 521400 | 52 4 : 550

51- Southbound Track
52- Northbound Track

(*) Sound Wall part of UPRR Relocation Project
(**) Absorptive Sound Wall

Source: WIA, Inc. 2006a
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Figure 4.12-1a Noise Mitigation for Line Portion
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Figure 4.12-1b Noise Mitigation for Line Portion
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Figure 4.12-1p Noise Mitigation for Line Portion
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Figure 4.12-1q Noise Mitigation for Line Portion
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Figure 4.12-1u  Noise Mitigation for Line Portion



Residences located on the second floor or
higher would potentially remain impacted even with
the recommended sound wall mitigation, which
are considered to be the maximum feasible height.
A total of approximately 425 residences (counting
single-family and individual units in multi-family)
in 281 buildings would remain exposed to noise in
excess of the FTA Criteria. These numbers represent
an estimate of the number of multi-story residences
affected. These residences would be considered for
improved building insulation as additional mitigation
where necessary. A more detailed analysis will be
conducted during final design for residences with
residual noise impacts to determinate the noise
attenuation provided by the existing windows and
exterior walls of residences and assess the potential
for upgrades required to achieve an interior noise
level of 45 Ldn.

Besides the recommended sound walls and retro-

fitting multi-story residences with improved exterior

sound isolation, sound absorptive material on the
trackway structure is needed for areas where the
SVRT alignment runs in an open cut and/or sound
wall mitigation is recommended on both sides of
the track and the corridor is narrow (50 feet or less).
Potential degradation of the projected acoustical
performance (as much as 2 dBA) of either the project
retaining walls or sound walls, could be eliminated by
installing sound absorptive material on the inside face
of the walls. Otherwise, degradation could result in
noise levels for the SVRT in excess of the FTA criteria.
Table 4.12-3 provides the extent of recommended
sound absorptive material. A total of 2,850 linear
feet of sound absorptive material on retaining walls
is proposed in addition to the absorptive sound wall
specified in Table 4.12-2. The locations of sound wall
and sound absorptive materials on retained walls
and sound walls is also depicted on Figures 4.12-1a
through 4.12-Tu.

TABLE 4.12-3:

Locations for Sound Absorptive Material

CIVIL STATION

448+00 to 453+00
460480 to 467+00
471 to 487+50

Subsequent vibration analysis has been
pre-pared to incorporate additional field vibration
measurement, soils testing, modeling and land use
updates, preliminary engineering details, and design
changes. The vibration impacts have been compared
to the more recent FTA criteria published in May 2006
and subsequent to the FEIR. For residential land uses,
the FTA criterion for groundborne vibration is 72 VdB
re 10° in/sec. For buildings that are primarily used for
offices, the FTA criterion for groundborne vibration
is 84 VdB re 10° in/sec. Except for special cases, the

FTA does not recognize commercial or industrial

| SIDE OF TRACK

for Line Portion

LENGTH (feet)

Source: WIA, Inc. 2006a

land uses as sensitive receptors and therefore has no
vibration criteria for these land uses. Special cases
include concert halls, recording studios, theaters, etc
and the maximum allowed vibration levels depend
upon the use. There are no such special case uses
adjacent to the Line Portion. The FTA also has criteria
for vibration sensitive manufacturing facilities where
the maximum allowed vibration levels are dependent
on specific activities and equipment. No vibration
sensitive manufacturing facilities were identified
along the Line Portion.

Table 4.12-4 summarizes the line segment vibra-

tion analysis results. The table includes the number
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of residential impacts by civil station and receiver would be impacted without mitigation. This is based
location. There are no other types of land use impacts on the FEIR approved project. The SEIR options are
expected along the line segment. A total of 172 single discussed later in this chapter.

family and 40 multi-family buildings/171 residences

TABLE 4.12-4:

Baseline Groundborne Vibration Levels for Line Portion

CIVIL |RECEIVER |TRACK SPEED | DISTANCE |DEPTH |TRACK| FTA MAX # PRELIM. MAX #
STMIGNEI.OCMIGH DIR |(MPH)| TOMEAR TOTOP | TYPE DETAILED| 1/3 |IMPACTS| MITI | 1/3 |IMPACTS
TRACK CL |OF RAIL CRITERIA | OCTAYE 'W/OUT GATION|OCTAYE, WITH
(Feet) [feet] BAND | MITIGA- BAND | MITIGA-
Ww/o | TION WITH | TION
MITIGA- MITIGA-
| TION TION

Subsdivision

Subdivision

Warm
o= Springs

Villaga
173450 1o
oyl Sping: | NB | 67 | 92 e | | m | v |k | e | o
B /|y
1 76+00 i ME | &7 26 = AG P 73 1 TDA &7 0
| MBE &7 132 — MG 72 73 7 TDA 71 1]
Spinnaker
Paint MB | 67 ] = AG 72 7 ] FaT &7 4]
Apariments
Spinnoker
184400 EhN NB | &7 75 = AG 72 74 4 104 72 0
Apartmeants
T A Spinnaker
el Foirt NB | 67 | 42 A | 72 | 75 | 10 |t |65 | 0
IR i monts — .
| [
} :'i: j:: o NE | &7 49 = AG 72 73 4 TDA 71 1]
Friendly I
| 94+20 o KIS
196:20 [TEEA B &7 A9 — AG 72 73 5 TDA 71 0
196+20 fo NB | &7 49 AG 72 73 5 TDA 71 0
198+50 de —_
198450 to MB a7 49 Al s 78 =] DA 7 Q

200450 =
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| | |
CIVIL [RECEIVER |mcx SPEED | DISTANCE DEPTH |TRACK FTA MAX # | PRELIM.| MAX | #
STATION LOCATION |DIR  |[MPH] TONEAR TOTOP |TYPE |DETAILED| 1/3 |IMPACTS MITL | 1/3 | IMPACTS
TRACK CL |OF RAIL CRITERIA | OCTAVE|W/OUT |GATION OCTAVE WITH
(feat) | (feet] EAND |MITIGA- EAND | MITIGA-
W/O | TION WITH | TION
MITIGA- MITIGA-
TION TION
201450 : 67 49 | AG 72 78 1 A | 72 0
Milpitas
o Mobilodge, 67 49 AG 72 78 1" ™A | 72 0
M Milpitas
Blwd
&7 52 | AG 72 7 1 oA | 7 0
265400 &7 90 | A 72 73 1 ™A | 7 0
&7 92 — | 72 72" 1 DA | 70 0
267450 " &7 70 AG 72 74 1 FST 65 0
268420 &7 0 AG 72 74 1 TDA 71 0
265400 &7 40 AG 72 82 3 FST 63 0
&7 45 _— AG 72 e 3 FST 45 0
&7 44 AG 72 80 10 F&T 45 0
&7 134 AG 72 73 4 ™A | 7 0
&7 104 I 72 75 4 FST 63 0
47 104 AG 72 75 6 FST 63 0
47 100 = | AG 72 7% 10 FST 73 ]
&7 143 ' AG 72 73 22 FST 67 0
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CIVIL |[RECEIVER ETRN:K |SFEED

332450 to

335400

417400 ha

420450

420450 to

423+00

424450

Lo
427400

428+00

A28+20 o

43750
428450 o
439450

441400
o 449450

A49450 b
450400

450400 to

A51 400

DIFFANCE.DEFTH |TRACK  FTA

MAX # | PRELIM.| MAX #
STATION |LOCATION |DIR  |(MPH)| TONEAR (TOTOP |TYPE |DETAILED  1/3 |IMPACTS| MITI | 1/3 |IMPACTS
TRACK CL |OF RAIL CRITERIA | OCTAVE W/OUT \GATION|OCTAVE WITH
(Feet) (Feet] BAND |MITIGA BAND | MITIGA-
Ww/0 | TION WITH | TION
MITIGA- | MITIGA-
TIOM TION
Pare | I
Matrapolitan 58 | 47 o4 AG 72 79 32 FST 62 0
Condas |
BraokTree .
squams, | vy |67 | 47 — lag | 72z |72~ | w |ma | 7 0
Flickinger
Wy
BrookTree
Square
#4321 NB | &7 46 — | AG 72 72 16 1[5} 70 o
Flickingar PI|
& Flickingar Ci .
1897
Flickingar | Mg | 67 55 — | AG 72 77 1 TDA, 70 0
Ave
1891
Flickinger | NB | &7 47 = AG 72 76 1 DA, 70 0
Ave
700 ﬂl‘ﬂ“"ﬂ" NB | 67 44 — | aB | 72 74 2 oA | &9 0
Flickinger | o | 47 53 — | & 72 77 1 TDA 70 0
Ave |
1861
Flickingar | NB | &7 &7 — | AG 72 7é 1 DA &9 0
Ave
i‘ﬂ“"ﬂﬂr Me |67 | 8 | — |as| 72 | 7 t |ama | e | 0
i::.kinger ME 47 49 o AG 72 76 1 TDA 70 0
ﬂiihingcr NB | &7 50 i | M| 72 74 17 | A | &7 0
ﬂi‘f“ﬂ"’ NE | &7 45 — lag:| 72 76 2 DA | &9 0
Sih-wlrml]r! NE | &7 s 2 % | 8 Ime|a| o
Sibvertren Dr| MNB a7 - AG 72 77 1 FST %] 0
Sibvertres Dr| MNB &7 70 — AG 72 74 2 TOA 70 0
|
Guordy Dr 5B a7 30 5 R 72 76 1 F&T &1 Q

473430
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CIVIL |RECEIVER iTIlA.CK SPEED | DISTAMCE | DEPTH ITM‘CK FTA MAX # PRELIM.| MAX #
STATION LOCATION [DIR  |[MPH)| TONEAR TOTOP |TYPE |DETAILED| 1/3 | IMPACTS| MIT | 1/3 |IMPACTS
TRACK CL |OF RAIL| CRITERIA | OCTAVE W/OUT |GATION| OCTAVE| WITH
feet) | [Fest) BAND |MITIGA- BAND | MITIGA-
w/0 | TION WITH | TION
MITIGA- MITIGA-
TION TION
W Prosperity O NB | 47 40 n | re 72 73 3 s |- 0
. i |
' meih«c:i NE | &7 53 5 RC 72 75 2 ST | 70 0
Prosperity Cif NB | 67 | 53 4 | | 72 75 1 FST | 70 0
B Tersini Ct | SB | 67 40 5 RC 72 75 4 FST 42 0
PreludaDr | SB | &7 55 5 geo| 7 | 7 ! Br | 43 0
Prelude Dr | 5B &7 7 3 RC 72 75 7 F5T &5 0
ol Prolude Dr | SB | &7 37 9 e | 72 74 3 B | e 0
. 1 1 1
oot | . || @ w|ee| 72 | 7 ] BST | 43 0
Brior Crosk| 58 | &7 13 - |ag | 72 74 2 ™A | 70 0
Briar Creek| 5B a7 a0 s AG i Fi i 1 TDA, &9 0
gl Rose Brior | g | .o 40 - | ag | 72 75 4 ™A | 70 0
Wy
o E.:m Brior | wg | 47 41 : AG 72 81 2 FST &4 0
] ¥
Rose Brior | wg | 47 53 | ag | 72 77 ! BT | &4 0
Wy t i
Rose Brior | g | 4o 53 - |G| 72 81 2 FST | &5 0
Wy
&';f Bror | Wi | &7 35 S I 84 ! FST | 45 0
53* Brior | g | 47 53 - | kG 72 77 1 F5T 64 0
by - . |
gl Rose Brior | g | o 47 ~ | AG | 72 80 9 FST | 43 0
Wy ! | |
Rose Brior | NE | &7 X) = AG 72 g5 1 FST 66 0
w'?' - T T
: gwﬂ C'Wi B | 45 37 - | agi| 72 76 2 A | 70 0
r
) fo gﬂ'ﬂ' Crest| sp | 45 37 - | dE| 12 79 2 FST | &3 0
r
gnyd Crast ‘[ SB &0 17 AG 72 74 4 TDA &9 0
r
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CIVIL |RECEIVER ETRN:K SPEED | DISTAMCE | DEFTH _TRN:KI FTA | MAX # PRELIM.| MAX #
STATIOM LOCATIOM | DIR (MPH] TONEAR [TOTOP TYPE |DETAILED| 1/3 |IMPACTS| MITI- 1/3  |IMPACTS
TRACK CL |OF RAIL CRITERIA | OCTAVE W/OUT |[GATION| OCTAVE WITH
(feet) | (Foet] BAND |MITIGA- BAND | MITIGA-
W/O | TION WITH | TION
MITIGA- MITIGA-
TIOM TIOM
i T
N | &7 5+ - AG 72 79 1 F5T &3 0
.;,-,-.-I+::,:-| SB &0 35 - A 72 g2 3 FaT &3 0]
504400 5B 50 25 - AG 72 B5 1 FST &b 0
505450 1o AG |
507430 . 5B 50 43 sl 72 78 _ 5 TDa, 72 0
507400 ko i
FE o | e | 65 | 45 s | 72 | e | 2 |est [&@ | o
507450 to il
A il Berryessa MB &5 B7 AG 72 76 4 TDA 72 0
IR | B
510400 1o Taida 51,
APl Berryesso ME &5 &b e AG 72 79 & F3T a1 0
Villa |
511450 fo bl
PSRl Derryessa ] 40 90 AG 72 rrd 4 F5I 57 V]
Yilla )
513450 1o el Ct!
_EJ] _i:__i,:-:,f-' i Berryesso MNB &5 50 : EmM 72 76 4 F5T 70 1]
Villa
L Heavenly
51 &+50 B-umbno Ct. NB 50 30 = EM H ?5 1 FEI ?‘D D‘
Regency Purﬁ
EIEEUN Fern Pine C1f NB | 50 28 _ | ] 7 75 1 BEr | . 0
QEICONN - e 0| NB | 50 25 | em | 72 | 7 1 G 0
*Vilrration domimated from frains on far track al indicated receplors
**72 £ Max ') Octave Band < 72.5
KEY:
NHE = North Hound
5B = South Bound
AG = At-Grade ballasted track
RC = Retained Cut
EM = Embankmient with ballasted track
AR = Aerial structure
TDA = Tire Derived Aggregate under ballasted track
F5T = B Hz Floating Slab Track
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Table 4.12-5 summarizes the vibration miti-
gation recommended to achieve the FTA criteria.
The locations of vibration mitigation are depicted
on Figures 4.12-2a through 4.12-2p. The mitigation
recommendations do not include ballast mat as a
mitigation approach for the Line Portion. Ballast mat
is mainly effective at frequencies above 25-30 Hz.
Where vibration is dominated by lower frequencies,

such as the case along the corridor, a ballast mat may

only provide a reduction of about T VdB overall. The
most effective, proven mitigation approach available
for the Milpitas and Fremont portions of the project
design is an & Hz floating slab track. Theoretically, the
performance of the floating slab track can be improved
by designing it with a lower resonance frequency.
After mitigation, only two impacts remain. This is
at station 281+00 (Terrace Gardens Senior Housing)
where the FTA criteria are exceeded by 1 VdB.

TABLE 4.12-5:

Baseline Vibration Mitigation for Line Portion

CIVIL STATION

167+00 to 175+00

MITIGATION

Tire Derived Aggregate(1)

175+00 to 177+00
179+60 to 181+50
183+60 to 185+00
192+00 to 209400

Tire Derived Aggregate(1)

181450 to 183+60
188+50 to 192+00

8 Hz F|oc|iing Slab

264+00 to 266+30

Tire Derived Aggregate(1)

266+30 to 287+00

8 Hz F|ouiing Slab

331+50 to 337+25

8 Hz Floating Slab

418+00 to 448+00

Tire Derived Aggregate(1)

448+00 to 452+00
459+50 to 466+50
472+30 to 474+30
475+50 to 486+50
493+30 to 506+00

8 Hz Floating Slab

506+00 to 519+50(2) |

8 Hz Floating Slab

(1) Tire derived aggregate or comparable mitigation will be implemented.
(2) North end of bridge structure over Berryessa Road

Source: WIA, Inc. 2006b
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Figure 4.12-2e Vibration Mitigation for Line Portion
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Tunnel Segment

Subsequenttunnel portion groundborne noise
and vibration analysis has been prepared to in-
corporate additional field measurement, soils testing,
more detailed modeling, land use updates, preliminary
engineering design details, and certain design changes.

The new modeling assumptions included a shallower

tunnel depth and higher vehicle speeds, both of which
increase the level of impact. The impacts have been
compared to the FTA criteria previously described
in the FEIR. The analysis shows that 133 residences
and other sensitive uses would be impacted by
groundborne noise under the FTA criteria. These
impacts are identified by station number and
addressed as shown in Table 4.12-6. No vibration
impacts for the tunnel portion were identified based
on the FTA Criteria.

TABLE 4.12-6:

Baseline Groundborne Noise Impacts for Tunnel Portion

CIVIL
STATION

RECEIVER | HORIZONTAL | RAIL |FTA GBN

LOCATION EDISTANCE TO |DEPTH | CRITERIA | PROJECTED | RECEPTORS |PROJECTED | PROJECTED

| NEAR TRACK
CL (Feet)

(Faat)

(dBA)

. EEE
422 E";f;:‘; !:?fm 40 54 35
OO s | s 56 35
X 20 N 241k 90 56 35
620 Pl 25 &4 | 35
430 ég:;f, E:“‘lfm 75 55 35
631 ;E‘:I“; E:“l:m 70 67 35
I 044 "ot 30 67 15
O 02620 | | g |
535 phed :*gtﬁrf“"'. 25 7 | 35
540 Fiimei 25 84 35
646 ggfl:i‘im 55 85 35
BT Sy o 35 78 | 35

MAX # OF MAX MAX
GBN w/OUT GBM LEVEL| GBN WITH
MITIGATION WITH HRDF| RSF MITI-
MITIGATION|  GATION
(dBA (dBA)
‘ 39 1 34
‘ 41 1 a5
| @& | * | #
| & | 3 | =
39 4 33
K] ] i3
39 1 a3
43 1 38 32
dd 8 38 32
42 3 35
42 4 36 30
40 1 a5
42 4 36 30
36 1 N
44 1 7 3l
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CIVIL
STATION

| NEAR TRACK
CL (Faet)

e | s
oG | %
11 5 10th a0
sl | ¥
111 East Sanla 58
Clara |at X-over)
T
42 East Santo 85
Clora jot X-over
savaClora | 0
754 Bush 1]
754 B 0
Building 5

5101 Wilson 0
51 Wilsan 35
49 Wilsen 0
34 Sunal 0
30 Sunal 0
24 Sunal 0
20 Sunal 0
33 Sunol 0
27 Sunal 1]
489 Siockion 10
493 Stockion 10
711 Pershing 70
549 Stockton 30
713 Harding . 80
597 Siockion a5
599 Stocktan 35

| RECEIVER | HORIZONTAL | RAIL
| LOCATION | DISTANCETO

DEPTH
(feet)

79

&8
&5

&2

51

52

37

57

59
59

&7
&8
&¢
i |

71

FTA GENM
CRITERIA
(dBA)

35

35
35

35

35

35

35

35
35
35

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

Max
PROJECTED
GBN w/OUT
MITIGATION

[dBA)

41

43
48

47

a8

K

37

7

43

42

42

# OF
RECEPTORS
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MAX
PROJECTED
GBM LEVEL
WITH HRDF
MITIGATION

(dBA

35

36
40

40

32

33

32

32

34

ad
31
34
34
34
34
34
34
34
K1)
k1]
36
38
35
37
37

MAX
PROJECTED
GBN WITH

RSF MITI-
GATION
{dBA)

30
34

34

32
32
30
K|

3

31




CIVIL RECEIVER | HORIZONTAL | RAIL |FTA GBN MAaX #f OF MAX MAX
STATION | LOCATION |DISTANCETO |DEPTH | CRITERIA | PROJECTED | RECEPTORS |PROJECTED | PROJECTED
|MEAR TRACK | (feet) | (dBA] |GBMN w/OUT GBN LEVEL| GBN WITH
CL (fast) MITIGATION WITH HRDF| RSF MITI-
(dBA) MITIGATION, GATIONM
(dBA (dBA)
787 733 Schiele 170 72 35 a4 [ K]
CTIN 625 Stockion 35 70 | 35 & | v | = 3l
FCUR 35 Stockton | 45 70 33 | a2 1 | 37 31
EOR 641 Stockion 45 w| 8 | & | + | w 30
790 549 Stacktan | 55 &9 35 | 41 1 | k) n
COSR 702 Asbury 30 @ | 38 | a 1| 32
803 779 Stocktan | 50 &l 35 | A2 | 1 | 7 3
KEY, . .

GEN = Groundborne noise

HRIIFm ”ig?l]'y resilient direct _ri'n:fi:ur fu slemers or ﬂ]-uilrufruf MERsNTT
RSF = Rail suspengion fastener or equivalent measure

X-Ower = Crossover (special track switches)

Table 4.12-6 also presents the predicted ground-
borne noise levels for each impacted location before
mitigation, and the mitigated groundbornenoiselevels
for mitigation strategies. The mitigation strategies
include highly resilient direct fixation rail fasteners
(HRDF) and rail suspension fasteners (RSF). The
locations for these mitigations are shown in Figures
4.12-3a through 4.12-3g. These mitigation measures
reduce groundborne noise impacts to achieve the
FTA noise criteria and include approximately 5,500
linear feet of HRDF and 10,500 linear feet of RSE

Enurce: WIA, Ine, 2004
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Design Changes

Noise

The FEIR did not identify a noise impact based
on FTA Criteria at this location from the adopted
Project’s At-Grade alignment. This was primarily a
result of the surrounding industrial land uses that
are not noise-sensitive. Additional noise analysis
was prepared to address Aerial and Aerial East
Options (WIA, 2006a). Surrounding land uses are
still industrial and similar to the approved At-Grade
alignment, both the Aerial and Aerial East Option do

not resultin noise impacts.

Vibration
There are no vibration impacts at this location
(WIA, 2006D).

Noise

The FEIR did not identify crossover tracks near
Kato Road. Single crossovers are now proposed both
north and south of Kato Road. The crossover south
of Kato Road is expected to increase ambient noise
levels over nearby residences by approximately 3
dBA. North of Kato Road there are no noise-sensitive
land uses and therefore, no additional noise impacts
have been identified. South of Kato Road, two new
residential projects have been approved by the City of
Fremont east of the SVRT alignment. This includes
the Castilleja Condominiums and Warm Springs
Village. Subsequent noise analysis was prepared to
address noise impacts from the new project design
and land use change (WIA, 2006a).

Table 4.12-7 summarizes the noise assessment
results with respect to the FTA Criteria with the
crossover located south of Kato Road. The table
provides the expected cumulative noise level the total
number of impacted residences with noise mitigation,
and the type of mitigation recommended achieving
the criteria. There would be four (4) residences with

Severe Impact as defined by FTA and these impacts

are associated with the noise from the crossover.
To mitigate outdoor severe noise impacts at these
residences would require a 14-foot high sound wall.
A wall of this height may be infeasible due to cost
and/or undesirable to the residences because of
visual impacts. In addition, nine residences would
have noise impacts to the second story and above.
The second stories of these residences would be too
high and close to the alignment for a feasible sound
wall height (i.e., greater than 14 feet) to mitigate the
noise. To mitigate noise impacts to second story and
above would require substantial noise insulation of
the structure or constructing a sound wall closer to the

eastern track in combination with a sound wall.

Vibration

Ground vibration levels in the vicinity of track
crossovers are typically higher than for track segments
without crossovers. The higher vibration levels are
generated by wheel impacts as the wheels cross frog
gaps in turnout switches. This additional source of
vibration acts like a point source at each frog gap.
This increase is most apparent within 50 feet of a frog
and decreases with increasing distance until there is
no apparent affect beyond approximately 160 feet
where the vibration becomes indistinguishable from
standard trackwork.

The vibration level without mitigation was
projected to the interior of the closest buildings
at each of the residential areas to determine the
maximum expected vibration levels inside those
homes. The number of impacted homes in each
area was then estimated by projecting the distance
from the alignment where there would be no impact.
Two types of vibration mitigation were evaluated:
Tire Derived Aggregate Underlayment (TDA) and
Floating Slab Track (FST).

Table 4.12-8

assessment results with respect to the FTA Criteria.

summarizes the vibration
A total of 29 residences would be impacted without
mitigation.

As indicated in Table 4.12-8, FST is reco-
mmended to reduce train generated vibration for a
portion of the proposed Castilleja Condominiums

and TDA is recommended the remaining Castilleja
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Condominiums and the proposed Warm Springs than 8 Hz in order to sufficiently reduce the vibration
Village in order to meet the FTA Criteria. The FST generated by the BART trains.

design should have a primary resonance of no more

TABLE 4.12-7:

MNoise Impact from Crossover Tracks near Kato Road

CIVIL RECEIVER TRACK |SPEED | DISTANCE [TRACK | EXISTING | PREDICTED CUMULATIVE
STATION LOCATION DIR |(MPH]| FROM TYPE | AMBIENT MOISE LEVELS WITH

ADDRESS MNEAR LDMN MITIGATION
(# and TYPE] [OTAL| LEV

[N NS Costilleja Condas

FORVVRN (4 Single fomily) NB | &7 58 FST 81 65 40 M
ol &‘;ﬂﬂ;ﬁ f’;‘:‘f‘,;‘“““’ 4 58 FsT 61 8| d8 [a| m
72460 ?f“g{:jﬂf};ﬁ;;”“ﬂ“; ne | S22 9 FsT 58 63| 53 |m
{5 de ?;}E;[Efiﬁa;ilu”ﬂ“é - 02 AG 58 61 | 28 |m
176400 A Springs Viloge MB | 67 9 AG 57 0 | 31 |m

11 Single-family)

KEY:

NB  Northbound

5B Southbound

X0 Cross=over switch with frog

A Ar-Grude Ballust and Tie Track

FST' Floatimg Sleb Track on Enlrankment or Al-Grode

NI No Impact as defined by Federal Transil Admiimistraliom,
M Muoderate Impact

51 Sigmifican! Impact defined by FTA.

MITIGATION

{1} A sowendd wonll ow the northbound side of BART track, 13 feet from track cenferling, 8 feel above the top of rail and extending 330 feet from
stulion 169450 fo T72480 wonld Fnu'r'fr'u!!_ql miir'gu.fr' gﬂmmf Fenel :-r'rrp}nr_\'.

Source; WIA, lnc, 2008a
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TABLE 4.12-8:

Groundborne Vibration from the Crossover near Kato Road

CIVIL |RECEIVER |TRACK [SPEED|
STATIOM [LOCATIOMN | DIR

DISTAMCE | TRACK
|[MPH)| TO MEAR | TYPE
TRACK CL

(Feet]

168+00 o (aGERFE] NE | &7 58 AG

(LT I S ubdivision

[EREE Costillejo NE | &7 &g AG

172440 BN X0
Warm

172+60  BEieh ME &7 24" ";:g
Village .

EEPrR TN arm

Bhapil soings | No | 67 | 92 | AG

ST AR
Waorm

BN soings | NB | &7 | 96 AG
1l||"i|||:|ga

FTA Max it
DETAILED| 1/3 IMPACTS
CRITERIA | OCTAVE | W/OUT

BAND | MITIGA-
Ww/o TION
MITIGA-
TIOMN

PRELIM. MAX
MITI- 1/3
GATION | OCTAVE

BAND
WITH
MITIGA-
TION

it
IMPACTS
WITH
MITIGA-
TION

i 77 B DA 71 0
72 86 B DA &9 0
72 74 1 TDA, &8 0
72 73 7 TDA, &7 o
72 73 1 TDA &7 0

*Crossover frog on far track (58)
KLY:
NI = North Dowund
5H= South Bownd
AG = Ar-Groude ballasted track
X = Crassoner
TOA = Tire Derioed Aggregate under ballasted track
FET'= & Hz Floaling Slab Track

TABLE 4.12-9:

Vibration Mitigation for Crossover
near Kato Road

CIVIL STATION

167+00 to 169+79(1)

MITIGATION

169+79(1) to 172+80(1)
172+80(1) to 177+00

8 Hz Floating Slab
Tire Derived Aggregate

(1) Extents of proposed crossover

Design Change 8. Dixon Landing Road
Alignment.
Noise

The Retained Cut and the At-Grade Options
are being considered at this location. The impacts

from the Retained Cut Option are provided in Table

Source: WIA, Inc. 2006b

4.12-10. Table 4.12-1 previously provided the At-Grade
Option noise impacts. The Retained Cut Option
results in fewer impacts because the alignment is
depressed at Dixon Landing Road. Two multi-family
buildings (Park Homes at Mayfield and Spinnaker
Point Apartments) with approximately 14 residence
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units would experience cumulative noise levels in
excess of the FTA Criteria. The mitigation necessary
to reduce this impact is a sound wall as identified in
Table 4.12-11. Residual noise impacts would occur to
the second and higher floor levels as the sound wall
would not benefit these floors. Approximately 57 resi-
dences in nine buildings would require additional
noise insulation.

The At-grade Dixon Landing Road design
requires Dixon Landing Road to be reconstructed as
an underpass so BART vehicles and trains are grade
separated. This is an additional benefit as it would
eliminate the need for train engineers to sound horns
at Dixon Landing Road as they are required to do for

at-grade crossings.

CIVIL
STATION

RECEIVER
LOCATION DIR
ADDRESS

[# and TYPE)

1 76+50 to Park Homes at

Family)

180440 1o Park Homes at

182400 Mayfield (1 Mulii MB &7 132
S Femily)
Spinnakar Paint
182+50 Apartments MNB &7 38
[1 Multi-family]
Spinnaker Paint
184400 Apariments MB &7 75
(1 Multi-family)
SN Soinnoker Point
”M. : Efu ko Apartments B &7 e5
1B4+00 f
(1 Multi-family]
PN S pinnaker Point
]ESH"{:: 2 Apartments MB a7 2?5
188+0 [1 Multi-family]
S Epinrmh:r Paint
bl /oortments NB | 67 42
: (2 Mult-Family)
IR il Creek Apc:rrmen’.r
19900  [CLNIAA .| ||
T Friendly Villoge
U:':;-' el Achile Homes B &7 49
194+20 (4 Singla-Family)

FROM
MEAR

Maryfield (3 Multi- N8 &7 157

Vibration

Table 4.12-12 provides the Retained Cut Option
groundborne vibration impacts. Vibration impacts are
projected to occur at the Spinnaker Point Apartments
(one building and an estimated six residential units)
and at Friendly Village and Mobilodge of Milpitas (18
mobile homes located further south). This compares
to At-Grade Option impacts at the Park Homes at
Mayfield (seven attached residences), at Spinnaker
Point (four buildings and an estimated 20 residences)
and 32 mobile homes. These impacts would be
mitigated floating slab and tire derived aggregate as
identified in Table 4.12-13.

TABLE 4.12-10:

Moise Impact for Retained Cut Option at Dixon Landing Road

TRACK |SPEED | DISTANCE |TRACK | EXISTING | PREDICTED CUMULATIVE
[MPH)

TYPE | AMBIENT MOISE LEVELS WITH

MITIGATION

AG 57 a1l 4.8 Ml

AG 7 &3 5.5 M)
| RC 57 &3 &.0 Mo (3)

RC 57 &0 2.9 M

RC 57 59 2.2 M

RC 57 59 2. I

RC 59 o 2.8 Ml

RC 43 &d 0.7 Ml

RC 59 Al 2.5 M
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| |
CIVIL RECEIVER TRACK ;EP‘EED! DISTANCE [TRACK | EXISTING | PREDICTED CUMULATIVE

STATION LOCATION DIR |l."|l'.I’H]I FROM TYPE | AMBIENT MOISE LEVELS WITH
ADDRESS ' MNEAR LDM MITIGATION

(# ond TYPE) TOTAL| LEVEL | IMP.|RECOM
LDN |INCREASE TYPE  MIT.
(dBA]  [dBA)

) ) Friendly Village
Ll /cbile Homes MNE &7 49 RC 57 &0 35 ]
1956+20 15 Single-fomily)
Friendly Village
Mobile Homas MB &7 49 RC 57 40 .5 Ml
{5 Single-family)

Friandly Villaga
Mobile Homes B &7 49 RC 57 41 3.5 M
|5 5ing|a-$ﬂmi|'_.l]

200+30

A Friendly Village
201450 Mabile Homes MB &7 49 RC L4 61 1.5 Ml
{1 Single-family]

SROTETTON Miloitas Mobilodge, |
PNl 1 i pitos Blvd NB | 67 4 AG 57 0 | 30 M
(11 Single-family]

Milpitos Mobilodge,
N Milpitas Blvd NB | 67 52 AG 57 0 | 29 |m
{1 Single-family)

207450 to

208+00

PRIl Jurgens Drive : ' ' |
IR (1 Single-family) B | &7 185 AG 63 6 | L1 |IN

&7 185 AG 63 &4 1.4 Ml

pLe R IR Pocifico Way I
RN (6 5ingle-family] ol

*Noise levels predicted for ground level receptors

EEY:

NBE  Northbownd

SR Spulkbouwnd

KO Cross-over swilch with frog

EM  Embankmtent Ballast and The Track

AG At-Grade Ballast and Tie Track

RC Retained Open Cut

F5T Floating Slab Track on Embankment or At-Grade

NI No Impact as defined by Federal Transit Aderindstration.
MI  Moderate Impact

MITIGATION

(1} At-Grrade spund wall, nerth side of BART track (13 fI from track cenlerline)

(2} Al-Grade soumd wall, south side of BART brack (13 1 from Drack centerline)

(3} Top of retaining wall on Open Cul, morth side of BART track (10 f# from track centerling

4} 'Ii;]'r uj rr!ar'rll'ﬂ'g wall am Hpﬂu Cut, sonlh silde n_f BAKT track (10 _ri jmm track centerline)
(5} Top of retatning weall on Embankment, north side of BART track (13 ft from track centerline)
(6} Bridge sound wall, worth side of BART track (10 ft from track centerline)

(7} Bridge sound wall, sonth side of BART track (10 fit from teack centerline)

(8} Sound Abgorptive Material

%) UPRR at-grade sound wall, south of UPRR track (16 feet from track centerline)

Lource: WA, Inc
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TABLE 4.12-11:

Noise Mitigation for Retained Cut Option at Dixon Landing Road

CIVIL STATION | DIRECTION
FROM
TRACK CL
{TO SOUND |
WALL (feet)|

|

BEGIN END

184+00

180+50

CIVIL
STATION [LOCATION | DIR
TRACK CL

(feet]

OF RAIL
[feet]

20

20420 [N 67 49 — | AG
Bhed
Milpitas

PALRYIR (obilodge, B

FUTETV AR [ Milpitas N8 67 4% AG
Blvd
Milpitas

207+50 o [URIEL LN NE &7 52 — e

PV M Milpitos

Bhed

RECEIVER |TRACK |[SPEED | DISTANCE | DEPTH |TRACK! FTA
[MPH)| TO NEAR (TOTOP | TYPE |DETAILED |

DISTANCE |SIDE OF TRACK | RECOMMENDED | LENGTH (feet)

SOUND WALL

HEIGHT ABOVE

TOP OF RAIL
(feet)

350
Sdurce: WIA, Inc. 2006b

TABLE 4.12-12:
Groundborne Vibration for Retained Cut Option at Dixon Landing Road

| MAX | & |PRELIM.| MAX #
1/3  |IMPACTS| MIT | 1/3 |IMPACTS
CRITERIA | OCTAVE |W/OUT |GATIONM | OCTAVE WITH
BAND | MITIGA- BAND | MITIGA-
W/0 | TION WITH | TION
MITIGA. MITIGA-

TIOM TION

72 78 4 TDA 72 0

TDA, 72 0

72 78 7

72 77 1 TDA, 1 0

KEY:
NA = North Bound

Al = Ar-Grade ballasted track

RC = Retained Open Cut

T = Tire Deriared Aggregale under ballusted track
F5T = & Hz Floating Slab Track

Saurce: WIA, lnc. 20085
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TABLE 4.12-13:

Vibration Mitigation for Retained Cut Option
at Dixon Landing Road

CIVIL STATION

181+50 to 183460

MITIGATION

8 Hz Floating Slab (1)

197+50 to 204+20
204+20 to 209+00

8 Hz Floating Slab (1)
Tire Derived Aggregate (1)

Design Change 10. Crossover Tracks Between
Berryessa Creek and Railroad Court.
Noise

In the FEIR, a crossover track was located near
Railroad Court (STA 267) and less than 50 feet from a
residence to the east. The design change moves the
crossover to the north (STA 258) and approximately
Therefore, this

design change reduces noise impacts such that they

245 feet to the closest residence.

will be less than significant.

Vibration
As described for noise above, the design
change reduces vibration impact by relocating the

crossover 245 feet from the closest residence.

(1) 8Hz floating slab or tire derived aggregate or a comparable mitigation.

Source: WIA, Inc. 2006b

Design Change 14. Curtis Avenue to Trade
Zone Boulevard.
Noise

Four options (Retained Cut Long, Aerial Long,
Retained Cut Short, and Aerial Short) are being con-
sidered in the SEIR at this location. To make a valid
comparison of the options, the option lengths have
been normalized to the same length. The northern end
has been defined by the northern end of the Retained
Cut Short Option. Similarly, the southern end has
been defined by the southern end of the Aerial Short
Option. Table 4.12-14 presents a summary of the
number of impacted land uses for each of the four
options. The greatest number of impacts occurs for
the Aerial Options, whereas the Retain Cut Options

results in the least number of impacts.

TABLE 4.12-14:

Noise Impact Comparison between Alignment Options

ALIGNMENT OPTIONS
RESIDENCES

Long Retained Cut — Baseline

SINGLE-FAMILY | MULTI-FAMILY |
RESIDENCES

NUM

TOTAL
BUILDINGS

TOTAL
INDIVIDUAL
UNITS

[ NUM
OF OF

{ BUILDINGS | UNITS |

Long Aerial
Short Retained Cut
Short Aerial

Source: WIA, Inc. 2006a

ENVIRONMENTAL ANALYSIS—NOISE AND VIBRATION / 179



Table 4.12-15 presents a summary of the noise
mitigation required for each of the four options. The
aerial options have similar lengths of sound wall
necessary to mitigate impacts. The Retained CutLong
Option has the least amount of sound wall required
among the four options.

Residences located on the second floor or

higher would potentially remain impacted even with

the recommended sound wall mitigation, which are
considered to be the maximum feasible height. Each
structures exterior walls, windows and doors will
be assessed to determine the ability of the existing
building facades to provide sufficient attenuation of
airborne noise to achieve an interior noise level of
Ldn 45 orless. Thus, interior noise level would be in

accordance with the local noise criteria.

TABLE 4.12-15:

Noise Mitigation for Aerial and Retained Cut Options

LONG RETAINED
CUT-BASELINE

APP. CIVIL STATION/
SIDE OF TRACK

HEIGHT | LENGTH

(feet) (feet) (feet)

330+00 to 337+50 / S1
359+50 to 370+00 /S1

402+80 to 412+00 /S2
412400 to 416+00 / 52

LONG AERIAL

HEIGHT

SHORT RETAINED | SHORT AERIAL
CcuTt

LENGTH | HEIGHT | LENGTH HEIGHT | LENGTH
(feet) (feet) (feet) (feet) (Feet)

TOTAL length of mitigation

S§1- southbound, 52- northbound

Vibration

A summary of the results of the groundborne
vibration impact analyses for the four options is
presented in Table 4.12-16. The vibration impact
analysis concluded that approximately 32 multi-
family residences within four buildings would be
impacted by vibration levels in excess of the FTA
criteria regardless of the design option selected. The
impact s to the Parc Metropolitan Condominiums on
the west side of the track.

Floating slab track with a design frequency of
8 Hz is the recommended vibration mitigation for
the residences impacted for all of the design options.
The approximate length of mitigation needed varies
slightly depending upon the option selected due to
differences in the track structure at the south end of
the Parc Metropolitan Condominium property. The
comparison in Table 4.12-17 indicates that the long

Source; WIA, Inc. 2006a

retained cut option requires the least mitigation while
the aerial long option requires the most. In all cases,

floating slab track is the recommended mitigation.

Design Change 15. Crossover Tracks North
of Montague Expressway. The noise and vibration
impacts from the crossover tracks north of Montague
Expressway were considered in the discussion of De-
sign Change #14 Curtis Avenue to Trade Zone Boule-

vard above.

Design Change 16. Elecirical Facilities North
of Montague Expressway. With the retained cut
and aerial long options, a traction power substation
would be located in an industrial area that was
previously analyzed in the FEIR (STA 366+50). The
retained cut and aerial short options locate the
substation farther to the north (STA 356+00) also in

SILICON VALLEY RAPID TRANSIT CORRIDOR DRAFT SEIR / 180



an industrial area east of the railroad tracks. Neither

the long or short options result in a noise or vibration

impact because of a lack of sensitive uses in the area

(WIA, 2006d).

TABLE 4.12-16:

Noise Impact for Aerial and Retained Cut Options

ALIGNMENT OPTIONS | SINGLE-FAMILY | MULTI-FAMILY

RESIDENCES

Long Retained Cut — Baseline
.Long Aerial

Short Retained Cut
: Short Aerial

RESIDENCES | BUILDINGS

TOTAL TOTAL

INDIVIDUAL

NUM | NUM
OF OF
BUILDINGS [ UNITS |

Source: WIA, Inc. 2006b

TABLE 4.12-17:

Vibration Mitigation for Aerial and
Retained Cut Options

ALIGNMENT OPTIONS | TYPE

Long Refained Cut-Baseline

CIVIL STATION

331+50 to 337+25

LENGTH (feet)

- Long Aerial FST

Short Retained Cut FST
Short Aerial FST

331450 to 337+80 | 630
331+50 to 337+40 _ 590
331450 fo 337+40 | 590

FST= 8 Hz Floating Slab track

Design Change 17. Montague/Capitol Station.
There are several noise sources associated with
typical BART stations that have the potential to be
intrusive to the adjacent communities. These sources
include the public address system for at-grade and
above ground stations, noise from emergency
mechanical equipment, and traffic into and out of the
parking lots.

The Montague/Capital Station site is located
in the southeast quadrant of the intersection of the
Montague Expressway and Capital Avenue. Thesiteis
largely surrounded by commercial and industrial land

uses although there is a Residence Inn north of the

Source: WIA, Inc. 2006b

site on the opposite side of the Montague Expressway
and a large apartment complex (The Crossings at
Montague) justsouth of the site. The measured sound
level in the parking lot of the Residence Inn was 62
dBA not including freight train activities. The station
activities would not likely cause noise exposure at the
Residence Inn that is higher than is currently caused
by traffic on the Montague Expressway.

The measured sound level at the Montague
Apartments was 51 dBA, which is a relatively low
sound level. Most of the complex is well shielded
from traffic on the Montague Expressway and Capitol

Avenue either by other buildings in the complex or a
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large warehouse building just north of the complex.
The warehouse is located in an area shown as the
future bus transit center and parking lot. Removing
thewarehouse buildingwillincrease the noise levels at
the north side of the complex. To avoid substantially
increasing sound levels at The Crossings atMontague
apartments, a 12-foot high sound wall was included
in the FEIR at the south end of the station parking lot.
The required height of the wall will be reevaluated
after the station layout has been finalized. If the
station layout is substantially different than assumed
for the FEIR analysis, a different height wall may be
appropriate. In any case, the wall will be designed to
ensure that the noise impact criteria used in the FEIR
will be achieved (ATS Consulting, 2005 and 2006a).

Design Change 18. Depth of Retained Cut
South of East Penitencia Channel. The noise
and vibration impacts from the depth of retained cut
south of East Penitencia Channel were considered in
the discussion of Design Change #14 Curtis Avenue
to Trade Zone Boulevard above.

DesignChange19. Electrical FacilitiesSouth
of Trade Zone Boulevard. While the location has
not changed, subsequent noise analysis has concluded
that sound barrier may be needed at the location
depending on Final Design. The sound barrier would
be no higher than 8 feet (WIA, 2006d).

Design Change 20. Depth of Retained Cut
Hostetter Road to Sierra Road/Lundy Avenue.
As stated in the Project description, the depth of the
retained cutatthis location is less than approved in the
FEIR. The existing sound wall and retained cut would
reduce noise levels from BART operations. However,
noise reflections within the retained cut could result
in potential noise impacts for 14 residences on the east
side and 23 residences on the west side. Therefore,
as shown in Table 4.12-3, sound absorptive material
is recommended at this location to reduce noise to
acceptable levels (WIA, 2006a).

Design Change 22. Electrical and Commu-
nication Facilities near Berryessa Road. Byre-
locating the traction power substation from north
of Berryessa Road to south of Berryessa Road and
adjacent to the Berryessa Station noise impacts are
reduced. The FEIR substation location was near
existing residential uses on both side of the trackway.
The proposed location has industrial uses to the east
and the existing flea market to the west. No noise
or vibration impacts would result from this design
change (WIA, 2006d).

Design Change 23. Berryessa Station. The
closest existing noise sensitive land uses are resi-
dential units to the east of the existing railroad tracks.
These residences are at least 300 feet from the station
platform and therefore would not be exposed to
adverse noise impacts from the station activities (ATS
Consulting, 2005 and 2006Db).

Design Change 24. Crossover Tracks and
Pocket Track near Berryessa and Mabury Road.
No noise or vibration impacts were previously iden-
tified in the FEIR with the three crossover tracks and
a pocket track located on the aerial guideway from
the Berryessa Station to south of Mabury Road. This
design change eliminates the crossover track south of
Mabury Road and has minor shifts in the location of
the crossover tracks and pocket track. These changes
are in a commercial/ industrial area and no new noise

or vibration impacts would occur.

Design Change 25. Electrical and Commu-
nication Facilities near Mabury Road. Nonoise
or vibration impacts were identified in the FEIR with
the high voltage substation located in an industrial
area north of Mabury Road and east of the SVRT
alignment. Relocating the substation to the south of
Mabury Road in an industrial area would similarly not

result in a noise or vibration impact.

Design Change 27. Maintenance of Way
Siding Track. The maintenance of way siding track
would be located in an industrial area and near U.S.

101. Since no noise or vibration sensitive land uses
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are located in the area, no significant impacts would

result from this design change.

Design Change 31. Gap Breaker Station
near Marburg Way. Thislocation isin an industrial
area above the tunnel alignment and east of U.S. 101
that is the dominant noise source in the area. Gap
breaker stations only operate during maintenance
and repair periods or during an emergency to isolate
electrified third rail sections. They are nota substantial
noise source. Therefore, this design change would
notresultin new noise impacts. No vibration impacts

would result from these electrical facilities.

Design Change 32. US 101 Alignment. This
design change shifts the tunnel alignment further to
the east of U.S. 101 into an industrial area and further
to the south as the alignment approaches Santa Clara
Street. This change results in the tunnel passing
beneath fewer residences near Santa Clara Street.
No groundborne noise impacts occurred previously
nor will occur with this design change. Similarly, no

vibration impacts would occur with this design change

(WIA, 2006¢).

Design Change 33. Alum Rock Station. The
Alum Rock Station will be underground with parking
and potential future transit facilities located above
ground. Five Wounds Church and school are located
southeast of the site and there is a mixed residential/
commercial area to the east. Major existing noise
sources include traffic on the U.S. 101, Julian Street,
and Santa Clara Street. The primary station activity that
could cause intrusive noise at the church and school
is the bus stop at the southeast corner of the station
site. The existing 6-foot high property line wall would
be sufficient to avoid adverse noise impacts at the
church and school buildings from the buses using the
bus stop. The residential uses to the east are shielded
by the commercial buildings located between 27"
and 28" streets. Because of the existing noise levels,
station noise would not result in a noise impact (ATS
Consulting, 2005 and 2006b). In addition, the vent
shafts are not near any noise-sensitive land uses and

would not result in a noise impacts (WIA, 2006d).

Design Change 34. Gap Breaker Station
near 22nd Street. This location is in a commercial
area. Gap breaker stations only operate during main-
tenance and repair periods or during an emergency
to isolate electrified third rail sections. They are also
not a substantial noise source. Therefore, this design
change would not result in new noise impacts. No
vibration impacts would result from these electrical

facilities.

Design Change 36. Ventilation Structure West
of Coyote Creek. None of the four alternate lo-
cations foraventilation structure west of Coyote Creek
is anticipated to result in an adverse noise impact.
However, the design will include provisions for a 7-
footlong sound attenuatorinline between the fan and
surface at each of the 4 alternate locations to ensure
compliance with the FTA Criteria (WIA, 2006d).

Design Change 37. Gap Breaker Station
near 9th Street. This location is underground, in
a commercial area. Gap breaker stations only operate
during maintenance and repair periods or during an
emergency to isolate electrified third rail sections.
They are also not a substantial noise source. There-
fore, this design change would notresultin new noise
impacts. No vibration impacts would result from

these electrical facilities.

Design Change 39. Downtown San Jose
Crossover. The Downtown San Jose Crossover is
located in a commercial area. This design change
would not result in a new noise impact. This change

would also notresultin a vibration impact.

Design Change 40. Downtown San Jose
Station. The Downtown San Jose Station is under-
ground and would not result in any adverse noise
impacts (ATS Consulting, 2005 and 2006a). In addition,

the vent shafts are not near any noise-sensitive land
uses and would not result in an adverse noise impact

(WIA, 2006d).
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Design Change 42. Diridon/Arena Station
and Alignment.The Diridon/Arena Station is lo-
cated in an urban area characterized by commercial
use (including the HP Pavilion events center), trans-
portation facilities (railroad, transit center, and High-
way 87), and aircraft overflights to and from Norman
Y. Mineta International Airport (SJIA). No adverse
noise impacts would result from this station due to the
high background noise levels (ATS Consulting, 2005
and 2006a). In addition, the vent shafts are not near
any noise-sensitive land uses and would not result in
an adverse noise impact (WIA, 2006d).

Design Change 43. Traction Power Sub-
station near Diridon/Arena Station. Residential
uses are located to the southwest of this traction power
substation. Noise levels are projected to exceed the
criteria and therefore mitigation is required. An 8-
foot high sound wall will reduce noise impacts to
acceptable levels (WIA, 2006d).

Design Change 44. Gap Breaker Station
near Morrison Avenue. This gap breaker would be
located in an existing parking lot. Gap breaker stations
only operate during maintenance and repair periods
or during an emergency to isolate electrified third rail
sections. They are also not a substantial noise source.
Therefore, this design change would notresultin new
noise impacts. No vibration impacts would result

from these electrical facilities.

Design Change 45. Ventilation Structure
near Stockton Avenue. There are five alternate
locations for a ventilation structure near Stockton
Avenue. The alternative location on the northwest
corner of Stockton and Schiele avenues is adjacent
to residential land uses. Noise impacts would occur
if not mitigated. Mitigation at this location will include
a 10-foot long sound attenuator inline between the
fan and surface and potentially a sound barrier to
reduce the noise to below the criteria. The four other
alternate locations also require mitigation including
a 7-foot long sound attenuator and potentially a
sound barrier to reduce the noise to below the criteria
(WIA, 2006d).

Design Change 46. Gap Breaker Station
near Emory Sireef. This gap breaker would be
located in an existing parking lot. Gap breaker stations
only operate during maintenance and repair periods
or during an emergency to isolate electrified third rail
sections. They are also not a substantial noise source.
Therefore, this design change would not resultin new
noise impacts. No vibration impacts would result

from these electrical facilities.

Design Change 47. Tunnel Alignment near
Hedding Street. This alignment change shifts the
tunnel under industrial land uses to the east of FEIR
alignment with the west tunnel portal also shifted further
to the north. There are no noise or vibration sensitive
land uses located in this area. No noise or vibration
impacts were previously identified in this area and this

design change results in similar conclusions.

Design Change 49. Depth of TunnelBores.
The impacts from this design change are addressed
in the previous noise and groundborne noise and

vibration impact and mitigation discussions.

Design Change 50. Crossover Tracks near
the West Tunnel Portal. The crossover track is
located in the yard with industrial uses to the south,
east and north. Across the railroad tracks to the
west are residential uses. While noise and vibration
levels increase at crossover locations, existing noise
and vibration levels in the area are dominated by
passenger movements on the mainline and aircraft
operations from SJIA. Therefore, this design change

would not resultin a significant impact.

Design Change 51. Yard and Shops Facility.
There are a number of noise generating activities
associated with the yard including transfer track train
movements, train movements on storage tracks, hi-
rail vehicles moving trains, carwash, cleaning/blow-
down facility, outdoor maintenance, noise from
maintenance shops, use of audible warnings, vehicle
turntable and vehicular traffic into and out of the
facility. However, the nearest noise-sensitive land

use is a motel across the existing railroad tracks to the
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west. The conclusion of the yard and shops facility
noise analysis was that noise will be similar to, but
substantially less than, the noise from various types
of existing train equipment operating on the mainline
tracks today (ATS Consulting, 2006b and 2006¢).

Design Change 52. Santa Clara Station.
The Santa Clara Station site is located in an area

surrounded with rail and commercial land uses. The

nearest noise-sensitive land use is a motel across the
existing railroad tracks to the west and over 300 feet
from the station. Because of the high background
noise from the railroad activities and airport and the
distance separation, station activities would not result
in noise impacts (ATA Consulting, 2005 and 2006a).

CONCLUSION

Noise impacts to the first floor of residences can be mitigated with sound walls and sound absorptive material

on retaining walls. The second floor and higher floors of impacted areas can be mitigated with additional sound

insulation.

Vibration impacts can be mitigated with tire derived aggregate and floating slab or equivalent measures

except for two residences at the Terrace Gardens Senior Housing complex. Vibration impacts would exceed the

FTA criteria by 1 VdB even with mitigation.
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