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NOISE and VIBRATIONTECHNICAL REPORT
Prepared in Support of a

Supplemental Draft Environmental Impact Statement

Regarding the

Southwest Gulf Railroad Company Proposed Construction of a Ralil
Line in Medina County, TX



1.0  INTRODUCTION

This technical report presents the assessment by the Surface Transportation Board’s (Board)
Section of Environmental Analysis (SEA) of the potential noise and vibration that could result from
Southwest Gulf Railroad Company’s (SGR’s) proposed construction and operation of a rail line in
Medina County, Texas. This evaluation includes a description of the existing acoustical environment
within the project area, a prediction of the levels of sound and vibration resulting from construction and
operation of each of the seven rail line alternatives and the No-Action Alternative, and a comparison of
the various project alternative noise/vibration emission levels with laws, ordinances, regulations, and
standards to determine their potential to produce adverse environmental effects. The potential for the rail
project to create any combined or cumulative adverse effects with other existing or reasonably foreseeable
sources of noise and/or vibration is also discussed. Additionally, the report evaluates possible mitigation
measures designed for reducing any potential adverse effects.

Because the measurement and description of sound and vibration requires the use of units and
guantities that may be unfamiliar to most readers, Appendix A contains a discussion of noise science. A
review of the noise science discussion will assist the reader in evaluating the noise and vibration issues
presented in this report.

20  PROJECT STUDY AREA

The study area, located in Medina County, Texas, is bounded on the north and northwest corner
by the proposed quarry area; on the west by County Roads 351 and 455, and Farm to Market Road 2676;
to the east by County Road 366; and has a southerly boundary of U.S. Highway 90 (Hwy 90). This area
encompasses all potential railroad alignments under consideration, including the quarry area loading
track, the four rail routes studied in the Draft Environmental Impact Statement (Draft EIS), the three
Eastern Alternatives, the tie-in to the Union Pacific Railroad Company (UP) Del Rio subdivision tracks
adjacent to Hwy 90 in Dunlay, Texas, and the No-Action Alternative. The area is predominately rural
agricultural with large parcels and scattered residential use ancillary to farms and ranches. The nearest
airport is a small general aviation airport located westerly of the study area in Hondo, Texas. No
designated flight patterns cross the study area.

30 FEDERAL, STATE, AND FOCAL LAWS, ORDINANCES, REGULATIONS, AND
STANDARDS

3.1 Federal Noise/Vibration Regulations

A number of Federal guidelines exist to assess ground transportation noise and vibration impacts.
These include:

. National Environmental Policy Act (42 United States Code [USC] 4321, et seq.)
. Noise Control Act of 1972 (42 USC 4901)

1



. Federal Transit Administration (FTA) Guidelines (DOT-T-95-16, April 1995)

. Federal Railroad Administration (FRA) Guidelines (Report No. 293630-1,
December,1998)
. Occupational Health and Safety Administration (OSHA) Occupational Noise Exposure;

Hearing Conservation Amendment (29 CFR 1910.95)

. United States Environmental Protection Agency (EPA) Railroad Noise Emission
Standards (40 CFR Part 201)

. FRA Railroad Noise Emission Compliance Regulations (49 CFR Part 210)

. FRA Final Rule on the Use of Locomotive Horns at Highway-Rail Grade Crossings (49
CFR Parts 222 and 229)

. Surface Transportation Board’s Environmental Rules (49 CFR 1105.7 (e)(6))

3.2 Local Noise/Vibration Regulations

SGR’s rail line would be located in Medina County, Texas. The state of Texas and Medina
County have no general noise ordinances, planning guidelines, or restrictions regarding noise from
railroad operations or construction activities. However, pursuant to state law (Texas Administrative
Code, Title 43, Part 1, Chapter 7, Subchapter D, Rule 87.31 (c)(9)), all railroads operating within the state
must comply with Federal regulations regarding the sounding of locomotive horns near at-grade crossings
of railroads and public highways. These Federal regulations are codified at 49 CFR, Parts 222 and 229.
The final revision to these regulations, adopted in 2005, requires that locomotive horns be sounded to
provide for safety at public highway-rail grade crossings except in quiet zones. The new regulations
require that two long, one short, and one long blast of the horn be sounded when the locomotive is
approaching a public highway-rail grade crossing, and the sounding of the horn be repeated or prolonged
until the locomotive or train occupies the crossing. This pattern may be varied as necessary where
crossings are spaced closely together. The locomotive horn must sound at least 15 seconds, but ho more
than 20 seconds, before the locomotive enters the crossing. For trains traveling in excess of 45 mph, the
horn must be sounded for no more than one-quarter mile (1,320 feet) in advance of the nearest public
highway-rail grade crossing, even if the advance warning provided by the locomotive horn will be less
than 15 seconds in duration. Train horn noise was considered in the model used to predict the noise
impacts of the project.

40  FIELD SURVEY METHODS AND PROCEDURES

SEA conducted an extensive field survey in order to objectively describe and quantify the
existing acoustical environment in the area of the proposed project.® SEA conducted the survey from

! URS Corporation (URS) is working as SEA’s independent third party contractor in this case,
and has assisted in the preparation of the appropriate environmental documentation under SEA’s
supervision, direction, and control. In effect, URS has served as an extension of SEA’s staff throughout
the environmental review process. See 49 CFR 1105.4(j); Policy Statement on Use of Third-Party
Contracting in Preparation of Environmental Documentation, 66 Federal Register 16,975; and 40 CFR
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April 6 through 11, 2006, thus including weekday and weekend periods. The following discussion
describes the selection of the noise measurement sites, and the methods and instrumentation used. The
survey results are presented in Section 1.5.1.

4.1 Selection of Measurement Sites

SEA conducted 32 noise measurements at the locations shown on Figure 1. Representative noise
measurement sites were selected for each alternative rail alignment. SEA based the selection on obtaining
a representative geographical distribution of measurement locations that were close to noise-sensitive
receivers with a potential exposure to the proposed project, and accessibility constraints. Measurements
were conducted only at those representative sites that were either accessible to the public (i.e., no closed
or locked gate, no posted Private or No Trespassing signs, or Private Road designations) or where
permission was granted by the owner. Potential measurement sites and sensitive receptor locations were
obtained from project design layouts, aerial photographs, and field observations by the study team. Site
selection was primarily based on proximity to the alternative alignments and accessibility.

4.2 Field Measurement Procedures

Attended daytime (7:00 am to 10:00 pm) and nighttime (10:00 pm to 7:00 am) short-term
measurements as well as automated long-term noise measurements were conducted using methods
consistent with American National Standard Institute (ANSI) S12.9-1992/Part 2 and S12.9-1993/Part 3:
Standards for Quantities and Procedures for Description and Measurement of Environmental Sound. The
following two subsections describe the instrumentation as well as set-up and measurement procedures.

4.2.1 Instrumentation and Set-up

SEA conducted 19 attended daytime (ST) and 7 attended nighttime (NT) short-term sound level
measurements at various outdoor locations along all seven alternative rail line alignments. The instrument
used for these measurements was a Briel & Kjaer 2231 Type 1 (Precision grade) Sound Level Meter
(SLM). SEA conducted six unattended outdoor long-term (LT) sound level measurements for the
purpose of determining the fluctuations in noise levels along the alternative alignments throughout a
typical 24-hour period. The instruments used for these measurements were Type 1 (Precision grade)
Larson Davis 820 Community Noise Analyzers (CNA).

1506(c). Thus, all references to work conducted by SEA in this document include work conducted by
URS.
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SEA set the SLM and CNA to the “Slow” time response mode that provides a one second
averaging time for processing the incoming acoustic signal. The SLM and CNA were also set to apply
the “A” weighting filter network that most closely approximates the hearing characteristics of the human
ear. These settings are consistent with professional practice and relevant laws, ordinances, regulations,
and standards (LORS) applicable to the measurement of environmental noise. To ensure accuracy, SEA
field checked the laboratory calibration of the SLM/CNA before and after each measurement period using
an acoustical calibrator. The accuracy of the acoustical calibrator is maintained through a program
established by the manufacturer, and is traceable to the National Institute of Standards and Technology
(NIST). The sound measurement instruments meet the requirements of the ANSI specification S1.4 and
the International Electrotechnical Commission Publications 804 and 651.

For the short-term measurements, the SLM was mounted on a tripod. For the long-term
measurement, the CNA was locked in a small steel weather enclosure with the microphone and
windscreen protruding at least four inches from the top of the enclosure. The enclosure was attached to
either a tree or fence post at the measurement site. During measurements the SLM and CNA were placed
more than 10 feet from the nearest large acoustically reflective surface (e.g., wall). In all cases, the
microphone height was five feet above the ground and the microphone was equipped with a windscreen.

SEA used additional equipment to collect meteorological information simultaneously with each
short- term and at the beginning of each long-term measurement. Appendix B contains a listing of the
pertinent measurement instrumentation and copies of the relevant calibration certificates.

4.2.2 Measurement Procedures

SEA measured the existing exterior’ noise levels from Wednesday, April 6 through Tuesday,
April 11, 2006. The daytime (ST) and nighttime (NT) short-term noise measurements were 5 to 10
minutes in duration at each of the 26 locations. Due to the consistency of the ambient noise level at each
location, SEA typically conducted only one measurement at each site. In most cases, the long-term (LT)
measurement durations were greater than 24 hours.

For all measurements, field personnel completed a Field Measurement Data Sheet (FMDS) (see
Appendix C). For each short-term measurement, the FMDS lists the site location and description,
weather conditions, calibration parameters, noise level data and sound sources. Documentary
photographs were taken of each location (see Appendix D). The long-term measurement FMDS lists the
same information as the short-term FMDS except for the noise level data that was subsequently
downloaded to a computer (see Appendix C). For a long-term measurement, the sound sources and
weather conditions listed on the FMDS are typically the sources and conditions during the site installation
period.

2 Consistent with Board precedent and industry standards, measurements of the difference in
sound level (noise reduction) between the outside of a residence (exterior) compared to the level inside of
the residence (interior) were not conducted as part of this study.



Field personnel obtained meteorological data in a distributed manner as opposed to setting up a
single central measurement station. Using the handheld instruments described in Appendix B, field
personnel made subjective observations plus objective measurements of weather conditions. Air
temperature, relative humidity, wind speed and direction, and cloud cover were recorded on a FMDS for
each location during the measurement period.

5.0 EXISTING NOISE ENVIRONMENT
5.1 Field Noise Survey and Measurement Results

The results of the survey are provided below for each potential rail line alignment. Each route is
discussed individually, although all routes begin at the quarry and various routes may overlap at certain
portions of the alignments and at the potential tie-in points to the UP rail line near Hwy 90. The Annual
Average Daily Traffic on Hwy 90 in the study area is 12,900 vehicles per day. In general, the levels of
existing environmental noise measured within the study area are consistent with the type and intensity of
the adjacent and nearby land use. Existing sound levels are lower in the northerly portions of the study
area in the environs of the proposed quarry and sound levels are elevated in the southerly portion of the
study area closer to Hwy 90 and the UP rail line. Sound levels are slightly higher in proximity to traveled
area roadways and lower near infrequently traveled roads. Sound levels are similar and predominately
low to moderate in the large areas of agricultural use with scattered residences located away from the
busier roads, Hwy 90, and the UP tracks. Most of the existing noise environment consists of extended
periods of relative quiet, punctuated with brief occurrences of noisy events such as a truck, tractor,
aircraft flyover, or a freight train. Natural sounds such as steady and gusting wind also temporarily elevate
the ambient noise level. The existing noise environment is compatible with all present land use including
residential.

The seven potential rail alignments and all noise measurement locations are shown on Figure 1.
The Field Measurement Data Sheets, found in Appendix C, provide the precise locations of the
measurement instruments.

5.1.1 No-Action Alternative

Refer to Section 4.12 of the Draft EIS for SEA’s discussion of truck transport noise. In general,
under the No-Action Alternative the method for transport of limestone from the quarry would involve the
movement of approximately 1,700 loaded and empty heavy trucks trips using County Roads (CR). The
trucks would use CR 353, Farm-to-Market (FM) road 2676, and CR 4516 between the quarry and Hwy
90. According to the Draft EIS the existing noise level along the truck transport route is 52 dBA Lg,. A
summary of truck transport noise impacts is provided in Section 9.1.1 of this report.

5.1.2 Proposed Route

SGR’s Proposed Route begins in the north portion of the study area at the quarry and extends
southerly approximately seven miles to the UP rail line just north of Hwy 90. The route primarily
traverses a rural area comprising relatively flat farmland, pastureland, undisturbed areas, and widely
scattered residences. The quarry area is predominantly undisturbed with six nearby residences. There is a
group of residences at the intersection of CR 353 and CR 354 easterly of the Proposed Route. Two



additional residences were visible approximately 2.5 miles southerly of the quarry. The remainder of the
alignment passes through and is adjacent to farmland, pastureland, and undisturbed areas.

During the one week survey period, SEA conducted 10 sound level measurements along or
adjacent to the Proposed Route. A daytime short-term (ST-R) and one long-term (LT-A) measurement
were conducted near the quarry area. ST-R was along CR 252 adjacent to a residence and LT-A was
within a field westerly of the residence located at 1180 CR 353. A daytime short-term (ST-A) and one
nighttime short-term (NT-A) measurement were conducted just south of the quarry area along CR 353,
southerly of CR 354. Southerly of the quarry, toward the midpoint of the route, two measurements were
conducted. The long-term measurement (LT-B) was in an agricultural field within 1,000 to 3,000 feet of
three residences. The short-term daytime measurement (ST-B) was conducted at the end of a residential
driveway along CR 365. Further south, one daytime and one nighttime short-term measurement (NT-D
and ST-G) were conducted along CR 4516. In the southern portion of the Proposed Route just north of the
UP tie-in, one long-term and one daytime short-term measurement were conducted. The long-term
measurement (LT-F) was conducted adjacent to CR 4613 surrounded by undisturbed land. The short-
term measurement (ST-H) was conducted 100 feet in front of the residence, (404 feet northerly of the
center line of Hwy 90). This residence is located approximately 1200 feet from the existing UP rail line.

Tables 1 and 2 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. The ST measurement summary tables do not contain 24-
hour sound data, thus the Ly, is not listed. The maximum one-second sound level occurring during a
multi-hour period is not meaningful so it is not presented; the Ljo provides the trend for the louder sound
levels during the measured period. Appendix C contains the Field Measurement Data Sheets, which show
the precise locations of the measurement instruments.



Table 1. Short-Term Sound Level Measurement Results for the Proposed Route

Measurement Period

Site No Measurement Location Start DulEan Noise Sources Measurement Results, dBA
Date - .
Time [(minutes)
Leq Lmax I-min L90 LSO LlO

Along CR 353; 1,000’ south of CR 1845 5 Distant birds; slight buzzing of flies 26.0 42.3 18.5 20.4 24.4 27.4

ST-A 354; 21’ from the centerline of CR 4/6/06 Distant birds; slight buzzing of flies;
353; 6” 9” from fence line 1855 5 distant barking dogs 25.0 36.4 21.3 22.4 239 26.9
N 29° 26’ 35.6” W 099° 00” 37.7”
At the end of the driveway for Rustling leaves; birds; cow movements;

ST-B residence located at 736 CR 365 4/7/06 1305 10 gusty winds; few insects 429 57.5 25.6 29.4 354 43.9
N 29°24’ 23.4” W 099° 00’ 22.9”

: Along CR 4516; Rustling leaves; birds; 2 aircraft

ST-G N 29° 227 50.8” W 099° 00" 21.5” 4/10/06 1230 10 overhead 52.4 75.7 32.0 374 43.9 50.9
Residence near intersection of CR Traffic; train with 3 engines and 46 cars
454 & Hwy 90; 100’ south of

ST-H residence; 404’ north of Hwy 90 4/11/06 1150 10 61.7 73.5 48.7 53.9 57.9 65.4
centerline;
N 29° 21’ 16.3” W 099° 59’ 57.9”
Along CR 252 outside residence Rustling leaves; birds; distant backup

ST-R located nonjth of intersection of CRs 4/11/06 1322 10 a!arm for road constrgctlon equipment; 351 446 254 28.4 334 38.4
252 & 351; distant road construction
N 29°27° 41.8” W 099° 01’ 35.1”
Along CR 353; 1,000’ south of CR Distant barking dogs; distant hwy

NT-A 30521 Trom the centertine of CR 419/06 2350 10 |(Slight); distant gun shot 208 | 447 | 229 | 244 | 264 | 314
N 29° 26’ 35.6” W 099° 00’ 37.7”
Along CR 4516; Rustling leaves; distant barking dogs;

NT-D N 29° 22° 50.8” W 099° 00’ 21.5” 4/9/06 2320 10 birds; 3 distant trains with whistle 34.4 57.3 27.9 28.9 30.9 35.9

sequences; distant helicopter




Table 2. Long-Term Sound Level Measurement Results for the Proposed Route

Measurement Period

Duration
Site No Measurement Location Date (hours: S_tart Measurement Results, dBA
minutes: Time
sec)
Leg Lan Lmin Loo Lso L1o
In field of residence at 1180 CR 353; .
LT-A N 29° 27° 26.0” W 099° 00’ 42.9" 4/6/2006 23:49:00 1818 38.5 40.4 20.6 23.9 29.5 39.9
Agricultural field south of CR 353 & 356;
LT-g | 2residencesalong CR356tothe NEand | 4 /nn06 | 33:34:26 | 2000 55.9 56.5 26.2 36.6 448 55.8
within sight of CNA ;
N 29° 25° 11.5” W 099° 00’ 36.7”
Adjacent to CR 4613 surrounded by
LT-F undisturbed land; 4/9/2006 27:48:53 1524 44.7 50.3 32.6 34.4 38.3 45.8
N 29° 21’ 52.0” W 099° 00’ 03.4”




5.1.3 Alternative 1

Alternative 1 also begins at the quarry in the north portion of the study area and connects with the
UP line just north of Hwy 90, three miles west of the Proposed Route’s tie-in. The route primarily
traverses a rural area composed of relatively flat farmland, pastureland, undisturbed areas, and widely
scattered residences. The quarry area is predominantly undisturbed with six nearby residences. There is a
group of residences at the intersection of CR 353 and CR 354 easterly of the Proposed Route. Two
additional residences were visible approximately 2.5 miles southerly of the quarry. Alternative 1 would
pass through a group of approximately eight residences as it crosses CR 4516 and an additional four
residences before connecting with the UP line near a Recreational Vehicle (RV) park located just north of
Hwy 90 and east of CR 455.

During the one week survey period, twelve sound level measurements were conducted adjacent to
and in the vicinity of Alternative 1. One daytime short-term measurement (ST-R) was conducted in the
quarry area along CR 252 adjacent to a residence; a long-term measurement (LT-A) was conducted
within a field adjacent to the residence located at 1180 CR 353. A daytime short-term (ST-A) and a
nighttime short-term (NT-A) measurement were conducted just south of the quarry area along CR 353
south of CR 354. Further to the south, toward the midpoint of the route, two measurements were
conducted. The long-term measurement (LT-B) was in an agricultural field within 1,000 to 3,000 feet of
three residences. The daytime short-term measurement (ST-B) was conducted at the end of a residential
driveway along CR 365. Two daytime short-term measurements were conducted south of CR 450: ST-D
was conducted along CR 4516 southeast of the residence located at 4311 CR 4516 and variously within
200 to 1,000 feet of ten residences; and ST-Q was conducted along CR 365 north of the 4516 intersection,
within 500 to 1,000 feet of those same ten residences. A daytime short-term measurement (ST-M) and a
long-term measurement (LT-C) were conducted in open pastureland located at 915 CR 454 within 750
and 1,000 feet of two residences. One nighttime short-term measurement (NT-C) was conducted along
CR 4545 where Alternative 1 would cross the county road. A daytime short-term measurement (ST-E)
was conducted on the south side of the UP train tracks easterly of the RV park located just north of Hwy
90 and east of CR 455.

Tables 3 and 4 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. Appendix C contains the Field Measurement Data Sheets,
which show the precise locations of the measurement instruments.
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Table 3. Short-Term Sound Level Measurement Results for Alternative 1

Measurement Period

Site No Measurement Location Start SuEen Noise Sources Measurement Results, dBA
Date . .
Time |(minutes)
Leq Lmax I-min L90 LSO LlO
Along CR 353; 1,000’ south of CR 1845 5 Distant birds; slight buzzing of flies 26.0 42.3 18.5 20.4 24.4 27.4
ST-A 354; 21’ from the centerline of CR 4/6/06 Distant birds; slight buzzing of flies;
353; 67 9” from fence line 1855 5 distant barking dogs 25.0 36.4 21.3 22.4 239 26.9
N 29° 26° 35.6” W 099° 00’ 37.7”
At the end of the driveway for Rustling leaves; birds; cow
ST-B residence located at 736 CR 365 4/7/06 1305 10 movements; gusty winds; few insects 42.9 57.5 25.6 29.4 354 43.9
N 29° 24’ 23.4” W 099° 00’ 22.9”
Along CR 4516 southeast of the Distant aircraft (small prop), rustling
residence at 4311 CR 4516; 1211 10 leaves, birds, distant large truck, distant| 42.2 57.3 28 314 39.4 44.9
0 s ” 0 s " : ;
ST-D N 29° 23* 26.4” W 099° 01" 15.8 4/7/06 cqw, dlst._smt radio _
Distant aircraft (small prop), rustling
1225 5 leaves, birds, low insect noise, distant 37.6 51.3 30.4 32.4 34.9 39.9
jet
South of the UP train tracks; east of Distant Hwy 90 traffic; distant aircraft
the RV park; 44* south of the center (small prop); rustling leaves
ST-E line of the tracks; 14 north of the 4/7/06 1640 10 46.2 53.5 40.1 43.4 45.4 48.4
fence line;
N 29°21’ 12.8” W 099° 03’ 03.9”
Open pastureland located at 915 CR Rustling leaves; birds; distant ATV;
ST-M 454 within sight of the residence; 4/8/06 1238 10 distant tractor 38.1 53.2 29.3 32.9 36.4 40.9
N 29° 22° 47.7” W 099° 01’ 54.0”
Along CR 365 north of the 4516 Distant aircraft; rustling leaves; birds
ST-Q 'rzg?(rjﬁc;é‘_’” within sight of a 4/10/06 1500 10 450 | 577 | 209 | 339 | 399 | 489
N 29° 23’ 43.0” W 099° 01’ 08.7”
Along CR 252 outside residence Rustling leaves; birds; distant backup
ST-R located north of intersection of CRs 4/11/06 1322 10 al_arm for road construction equipment; 351 446 25 4 8.4 334 38.4
252 and 351; distant road construction
N 29° 27° 41.8” W 099° 01’ 35.1”
Along CR 353; 1,000 south of CR Distant barking dogs; distant fwy
NT-A |394:21° fromthe centerline of CR | /q/05 | 5359 10 |(slight); distant gun shot 208 | 447 | 229 | 244 | 264 | 314

353; 6 “ 9” from fence line
N 29° 26’ 35.6” W 099° 00’ 37.7”
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Table 3. Short-Term Sound Level Measurement Results for Alternative 1 (Continued)

Measurement Period

Site No Measurement Location Start Duration Noise Sources Measurement Results, dBA
Date : (minutes
Time )
Leq Lmax I-min L90 LSO LlO
Along CR 4545 where Alternative 1 Distant aircraft; distant barking dogs;
NT-C |would cross the roadway; 4/8/06 1150 15 distant traffic; distant owl; distant 35.9 47.9 25.0 28.4 334 39.9
N 29° 21’ 48.8” W 099° 02’ 20.9” coyote
Table 4. Long-Term Sound Level Measurement Results for Alternative 1
Measurement Period
Site No Measurement Location Duration Start Measurement Results, dBA
Date (hours: e
minutes)
Leq Ldn I—min L90 I—SO LlO
In field of residence at 1180 CR 353; .
LT-A N 29° 27° 26.0” W 099° 00° 42.6" 4/6/2006 23:49 1818 38.5 40.4 20.6 23.9 29.5 39.9
Agricultural field south of CR 353 & 356; 2
L7-p | fesidencesalong CR 356 to the NE and within | 4 /c1n006 | 33:34:00 2000 55.9 56.5 26.2 36.6 448 55.8
sight of meter;
N 29° 25’ 11.5” W 099° 00’ 36.7”
Open pastureland located at 915 CR 454 within
LT-C sight of the residence; 4/8/2006 1237 24:55:00 47.3 49.3 32.6 33.2 36.8 46.8
N 29° 227 47.77 W 099° 01’ 54.0”
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5.1.4 Alternative 2

Alternative 2 also begins at the quarry in the north portion of the study area and connects with the
UP line just north of Hwy 90, at a point 0.3 miles northwest of the Proposed Route’s tie-in. This route
primarily traverses a rural area comprising relatively flat farmland, pastureland, undisturbed areas, and
widely scattered residences. The quarry area is predominantly undisturbed with six nearby residences.
There is a group of residences at the intersection of CR 353 and CR 354 easterly of Alternative 2. Two
additional residences were visible approximately 2.5 miles southerly of the quarry. Alternative 2 would
pass through a group of approximately four residences as it crosses CR 4516 and connects with the
current UP line just east of the Creekwood Subdivision that has approximately 69 residences.

During the one week survey period, nine sound level measurements were conducted along or
adjacent to Alternative 2. One daytime short-term and a long-term measurement were conducted in the
quarry area along CR 252. One location was adjacent to a residence (ST-R) and the other within a field
adjacent to the residence located at 1180 CR 353 (LT-A). A daytime short-term (ST-A) and a nighttime
short-term (NT-A) measurement were conducted just south of the quarry area along CR 353 south of CR
354. Further to the south, toward the midpoint of the route, two measurements were conducted. The long-
term measurement (LT-B) was in an agricultural field within 1,000 to 3,000 feet of three residences. The
daytime short-term measurement (ST-B) was conducted at the end of a residential driveway along CR
365. Additionally, one daytime short-term measurement (ST-O) was conducted at the bend in CR 454
east of CR 4517, and a daytime short-term measurement (ST-F) was conducted along CR 454, adjacent to
the Creekwood Subdivision. A daytime short-term measurement (ST-P) was also conducted within the
Creekwood Subdivision at the end of a cul-de-sac within a hundred feet of a residence and the UP train
tracks.

Tables 5 and 6 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. Appendix C contains the Field Measurement Data Sheets,
which show the precise locations of the measurement instruments.
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Table 5. Short-Term Sound Level Measurement Results for Alternative 2

Measurement Period

Site No Measurement Location Dat Start [ Duration Noise Sources Measurement Results, dBA
ate Time |(minutes)
Leq Lmax I-min L90 LSO LlO
Along CR 353; 1,000’ south of CR 1845 5 Distant birds; slight buzzing of flies 26.0 42.3 18.5 20.4 24.4 27.4
ST-A 354; 21’ from the cente_rline of CR 4/6/06 Distant birds; slight buzzing of flies;
353; 67 9” from fence line 1855 5 distant barking dogs 25.0 36.4 21.3 224 239 26.9
N 29° 26’ 35.6” W 099° 00’ 37.7”
At the end of the driveway for Rustling leaves; birds; cow
ST-B residence located at 736 CR 365 4/7/06 1305 10 movements; gusty winds; few insects 429 57.5 25.6 29.4 354 439
N 29° 24’ 23.4” W 099° 00’ 22.9”
Along CR 454; 1’ from fence line; Rustling leaves; birds; westbound train
ST-F 15’ to centerline of road,; 417106 1400 10 with 2 locomotives @ approx. 45 mph 47.8 68.7 24.1 28.4 354 42.9
N 29° 21’ 44.0” W 099° 01’ 05.0” with whistle sequences
1412 10 Rustling leaves; birds; distant aircraft 37.0 46.2 25.6 29.4 35.9 39.9
At bend in CR 454 east of CR 4517; Distant aircraft; rustling leaves; birds
sT-0  [2% from eastiwest fence line; 16 411006 | 1300 10 376 | 482 | 280 | 309 | 349 | 414
from north/south fence line;
N 29° 22’ 34.7” W 099° 01’ 20.5”
Within Creekwood Subdivision; at Rustling leaves; nearby barking dogs;
end of cul-de-sac within a few birds; distant Hwy 90 traffic; cell
ST-P hundred ft of residence and train 4/10/06 1335 15 phone; eastbound freight train with 2 59.9 77.4 325 36.4 449 58.4
track; locomotives, 83 cars @ approx 15-20
N 29° 21’ 38.9” W 099° 00’ 58.0” mph with whistle sequences
Along CR 252 outside residence Rustling leaves; birds; distant backup
ST-R located norlth of intersection of CRs 4/11/06 1322 10 al_arm for road constrqction equipment; 351 446 25 4 28.4 334 38.4
252 & 351, distant road construction
N 29° 27° 41.8” W 099° 01’ 35.1”
Along CR 353; 1,000’ south of CR Distant barking dogs; distant freeway
NT-A 354; 21’ from the centerline of CR 419/06 2350 10 (slight); distant gun shot 29.8 447 299 244 26.4 31.4

353; 6’ 9” from fence line
N 29° 26° 35.6” W 099° 00’ 37.7”
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Table 6. Long-Term Sound Level Measurement Results for Alternative 2

Measurement Period

Site No Measurement Location DL ot Start Measurement Results, dBA
Date (hours: i
. ime
minutes)
I—eq Ldn I—min I—90 I—50 LlO
In field of residence at 1180 CR 353; .
LT-A |\ 299 27" 26.0" W 099° 00" 42.9" 4/6/2006 23:49 1818 385 40.4 20.6 23.9 29.5 39.9
Agricultural field south of CR 353 & 356;
LT-p | 2fesidencesalong CR356tothe NEand | 4 cnn06 | 33:34:00 | 2000 55.9 56.5 26.2 36.6 448 55.8
within sight of meter;

N 29° 25’ 11.5” W 099° 00’ 36.7”
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5.15 Alternative 3

Alternative 3 begins in the north at the quarry and connects with the UP line just north of Hwy 90
at the same location as the Proposed Route tie-in. The route primarily traverses a rural area comprising
relatively flat farmland, pastureland, undisturbed areas, and widely scattered residences. The quarry area
is predominantly undisturbed with six nearby residences. There is a group of residences at the
intersection of CR 353 and CR 354 easterly of Alternative 3. Two additional residences were visible
approximately 2.5 miles southerly of the quarry. With the exception of passing within 1,000 feet of one
additional residence located approximately 3,000 feet north of CR 4512, the remainder of the alignment
passes through and is adjacent to farmland and pastureland with widely scattered residences and
undisturbed areas.

During the one week survey period, 12 sound level measurements were conducted along or
adjacent to Alternative 3. A daytime short-term (ST-R) and one long-term (LT-A) measurement were
conducted near the quarry area. ST-R was along CR 252 adjacent to a residence and LT-A was within a
field westerly of the residence located at 1180 CR 353. A daytime short-term (ST-A) and one nighttime
short-term (NT-A) measurement were conducted just south of the quarry area along CR 353, southerly of
CR 354. Further south of the quarry, toward the midpoint of the route, two measurements were
conducted. The long-term measurement (LT-B) was in an agricultural field within 1,000 to 3,000 feet of
three residences. The short-term daytime measurement was conducted at the end of a residential
driveway along CR 365. Another nighttime short-term (NT-B) measurement was conducted along CR
365, north of CR 450 and the stream crossing, with a residence approximately 1,000 feet to the east. The
daytime short-term measurement (ST-C) was conducted approximately 1,500 feet north of CR 450 and
2,000 feet east of CR 365 within undisturbed land and approximately 1,500 feet from the nearest
residence to the north. Further south, one daytime (ST-G) and one nighttime short-term (NT-D)
measurement were conducted along CR 4516. In the southern portion of Alternative 3 just north of the
UP tie-in, one long-term and one daytime short-term measurement were conducted. The long-term
measurement (LT-F) was conducted adjacent to CR 4613 surrounded by undisturbed land. The short-
term measurement (ST-H) was conducted 100 feet from a residence and 404 feet from the center line of
Hwy 90.

Tables 7 and 8 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. Appendix C contains the Field Measurement Data Sheets,
which show the precise locations of the measurement instruments.
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Table 7. Short-Term Sound Level Measurement Results for Alternative 3

Measurement Period

Site No Measurement Location Start DuiEan Noise Sources Measurement Results, dBA
Date - .
Time [(minutes)
Leq Lmax I-min L90 LSO LlO
Along CR 353; 1,000” south of CR 1845 5 Distant birds; slight buzzing of flies| 26.0 42.3 18.5 20.4 24.4 274
ST-A 354 21 from the centerline of CR 4/6/06 Distant birds; slight buzzing of
N 29° 26’ 35.6” W 099° 00” 37.7” '
At the end of the driveway for Rustling leaves; birds; cow movements;
ST-B residence located at 736 CR 365 4/7/06 1305 10 gusty winds; few insects 429 57.5 25.6 29.4 35.4 43.9
N 29° 24’ 23.4” W 099° 00’ 22.9”
Approximately 1,500 north of CR Birds
ST-C (450 and 2,000’ east of CR 365; 4/7/06 1335 3 36.4 56.5 25.9 27.4 314 36.9
N 29° 24’ 18.0” W 099° 00’ 09”
Along CR 4516; Rustling leaves; birds; 2 aircraft
ST-G [\ 29°22° 50.8” W 099° 00" 21.5" 4/10/06 1230 10 overhead 52.4 75.7 32.0 374 43.9 50.9
Residence near intersection of CR Traffic; train with 3 engines and 46
454 & Hwy 90; 100’ south of cars
ST-H |residence; 404’ north of Hwy 90 | 4/11/06 1150 10 61.7 735 48.7 53.9 57.9 65.4
centerline;
N 29° 21’ 16.3” W 099° 59’ 57.9”
Along CR 252 outside residence Rustling leaves; birds; distant
located north of intersection of backup alarm for road construction
ST-R CRs 252 & 351 4/11/06 1322 10 equipment: distant road 35.1 44.6 254 28.4 334 38.4
N 29°27° 41.8” W 099° 01’ 35.1” construction
Along CR 353; 1,000’ south of CR Distant barking dogs; distant
) 354; 21’ from the centerline of CR highway(slight); distant gun shot
NT-A (323 6 6" from fene line 4/9/06 2350 10 ghway(slight) 9 298 | 447 | 229 | 244 | 264 | 314
N 29° 26° 35.6” W 099° 00’ 37.7”
Along CR 365; north of CR 450; Faint distant train, low but audible;
NT-B |just north of stream crossing; 4/10/06 2250 10 rustling leaves 39.0 54.0 28.8 30.9 36.4 42.4
N 29° 24’ 38.9” W 099° 00’ 18.4”
Along CR 4516; Rustling leaves; distant barking
(o] ’ ” (o] ’ L] . - . - - .
NT-D |29 2279087 WO99700" 215 419/06 | 2320 10 |dogs; birds; Sdistant rains with | 5, 4 | 573 | 579 | 289 | 309 | 359
whistle sequences; distant
helicopter
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Table 8. Long-Term Sound Level Measurement Results for Alternative 3

Measurement Period

Site No Measurement Location PUlEE Start Measurement Results, dBA
Date (hours: Time
minutes)
Leq I—dn I—min L90 LSO I—10

In field of residence at 1180 CR 353; .

LT-A N 20° 27" 26.0" W 099° 00" 42.9 4/6/2006 23:49 1818 38.5 40.4 20.6 23.9 29.5 39.9
Agricultural field south of CR 353 & 356; 2

LT-g | residences along CR 356 to the NE and 4/6/2006 | 33:34:00 | 2000 55.9 56.5 26.2 36.6 448 55.8
within sight of meter;
N 29° 25” 11.5” W 099° 00’ 36.7”
Adjacent to CR4613 surrounded by

LT-F undisturbed land; 4/9/2006 | 27:48:00 1524 44.7 50.3 32.6 34.4 38.3 45.8

N 29° 21’ 52.0” W 099° 00’ 03.4”
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5.1.6 Eastern Bypass Route

The Eastern Bypass Route begins in the north portion of the study area at the quarry and extends
southerly approximately nine miles to the UP railroad tracks tie-in approximately at the same location as
the Proposed Route just north of Hwy 90. The route primarily traverses a rural area of relatively flat
farmland, pastureland, undisturbed areas, and widely scattered residences. The quarry area is
predominantly undisturbed with six nearby residences. There is a group of residences at the intersection
of CR 353 and CR 354 easterly of the Eastern Bypass Route. There is a residence along the route
immediately northwest of Farm-to-Market Road 2676. South of this residence, the approximate mid-point
of the route passes through and is adjacent to farmland, pastureland, and undisturbed areas until passing
through a group of approximately 12 residences along CR 4516. The remainder of the alignment passes
through undisturbed land.

During the one week survey period, 11 sound level measurements were conducted along or
adjacent to the Eastern Bypass Route. In the area of the quarry, a daytime short-term measurement (ST-
R) was conducted along CR 252 adjacent to a residence and a long-term measurement (LT-A) was
conducted within a field westerly of the residence located at 1180 CR 353. A daytime short-term (ST-A)
and one nighttime short-term (NT-A) measurement were also conducted just south of the quarry area
along CR 353, southerly of CR 354. Due to a lack of access to properties between CR 354 and CR 4512,
no sound level measurements were conducted along this portion of the alignment. While a sound level
measurement would have been possible where the route passes Farm-to-Market Road 2676, this road
carries a good deal of traffic and, thus a measurement at that location would not be representative of the
general surrounding area’s noise environment. A daytime short-term measurement (ST-J) was conducted
at the bend in CR 4512 west of CR 366. A long-term measurement (LT-E) was conducted along CR
4512 west of CR 366. A daytime short-term measurement (ST-1) and a nighttime short-term measurement
(NT-G) were conducted at the end of CR 461. This location is within the Weiblen farmland
approximately 1,500 feet from the residence. Another daytime short-term measurement (ST-N) was
conducted along CR 4516 between CR 461 and CR 4643 within an agricultural field. This location is
variously within 500 to 3,000 feet of 11 residences along CR 4516. A long-term measurement (LT-F)
was conducted adjacent to CR 4613 surrounded by undisturbed land. Near the tie-in to the UP rail line, a
short-term measurement (ST-H) was conducted within 100 feet of a residence and 404 feet from the
center line of Hwy 90.

Tables 9 and 10 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. Appendix C contains the Field Measurement Data Sheets,
which show the precise locations of the measurement instruments.

19



Table 9. Short-Term Sound Level Measurement Results for the Eastern Bypass Route

Measurement Period

Site No Measurement Location Start DuiEan Noise Sources Measurement Results, dBA
Date - .
Time [(minutes)
Leq Lmax I-min L90 LSO LlO
Along CR 353; 1,000’ south of CR Distant birds; slight buzzing of flies
ST-A  [353; 6 9” from fence line 4/6/06 Distani birds- STaht Buzzing of
N 29° 26" 35.6" W 099° 00 37.7" 1855 5 Istant birds, sfignt buzzing o 250 | 364 | 213 | 224 | 239 | 269
flies; distant barking dogs
Residence near intersection of CR Traffic; train with 3 engines and 46
454 & Hwy 90; 100’ south of cars
ST-H |residence; 404’ north of Hwy 90 | 4/11/06 1150 10 61.7 73.5 48.7 53.9 57.9 65.4
centerline;
N 29° 21’ 16.3” W 099° 59’ 57.9”
At the end of CR 461 at the bend Rustling leaves; birds; distant
sT.| [inthe road within Weiblen farm; | /g 0c 1434 10 tractor; distant power tools 360 | 498 290 30.9 334 389
within sight of residence;
N 29° 23’ 14.9” W 098° 58’ 43.1”
At bend in CR 4512; west of CR Rustling leaves; distant aircraft;
. 366; 6’ from east/west fence line; birds; distant farm equipment;
ST 15’ from north/south fence line; 4/9/06 1110 10 distant insects; distant gun shots 336 463 279 29.9 324 35.9
N 29° 24’ 4.6” W 098° 58’ 43.0”
Along CR 4516 between CRs 461 Rustling leaves; distant aircraft;
and 4643; within the agricultural birds; distant tractor; car passing on
sT-N  [field; 51" to center line of road; | 11005 | 1200 15 | 454 | 668 | 321 | 354 | 394 | 449
86’ to gate post on opposite side
of road;
N 29° 227 38.8” W 098° 59’ 14.1”
Along CR 252 outside residence Rustling leaves; birds; distant
located north of intersection of backup alarm for road construction
ST-R CRs 252 & 351 4/11/06 1322 10 equipment: distant road 35.1 44.6 25.4 28.4 334 38.4
N 29° 27’ 41.8” W 099° 01’ 35.1” construction
Along CR 353; 1,000’ south of CR Distant barking dogs; distant
_ 354; 21’ from the centerline of CR freewa slight ; distant gun shot
NT-A 3237 6" 0" from fence line 419/06 2350 10 y (slight) 9 298 | 447 | 229 | 244 | 264 | 314
N 29° 26° 35.6” W 099° 00’ 37.7”
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Table 9. Short-Term Sound Level Measurement Results for the Eastern Bypass Route (Continued)

Site No

Measurement Period

Measurement Location

Noise Sources

Measurement Results, dBA

Date Start | Duration
Time [(minutes)
Leq Lmax I-min L90 LSO LlO
At the end of CR 461 at the bend Rustling leaves; wind (10-12 mph)
NT-G  |In the road within Weiblen farm; | 1,19/06 | 1204 5 479 | 552 | 401 | 439 | 469 | 504
within sight of residence;
N 29° 23’ 14.9” W 098° 58’ 43.1”
Table 10. Long-Term Sound Level Measurement Results for the Eastern Bypass Route
Measurement Period
Site No Measurement Location Do Start Measurement Results, dBA
Date (hours: Time
minutes)
Leg Ldn L min Loo Lso Lo
In field of residence at 1180 CR 353; .
LT-A N 29° 27" 26.0" W 099° 00" 42.9" 4/6/2006 23:49 1818 38.5 40.4 20.6 23.9 29.5 39.9
. Along CR 4512 west of CR 366 24
LT-E N 29° 23" 31 6" W 098° 58 31 9" 4/8/2006 | 24:24:00 1335 44.2 50.7 27.3 35 41.5 47
. Adjacent to CR 4613 surrounded by undisturbed land; .A0-
LT-F N 26° 21° 52.0° W 099° 00" 03.4" 4/9/2006 | 27:48:00 1524 44.7 50.3 32.6 34.4 38.3 45.8
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5.1.7 SGR’s Modified Medina Dam Route

SGR’s Modified Medina Dam Route begins in the north portion of the study area at the quarry
and connects with the UP rail line at the same location as the Proposed Route tie-in. However, between
those two points the Modified Medina Dam Route bows further to the east. This route primarily traverses
a rural area composed of relatively flat farmland, pastureland, undisturbed areas, and widely scattered
residences. The quarry area is predominantly undisturbed with six nearby residences. There is a group of
residences at the intersection of CR 353 and 354 north of SGR’s Modified Medina Dam Route. This
alignment also passes within 1,000 feet of a residence along Farm-to-Market Road 2676. Southeast of this
point, the alignment runs through farmland, pastureland, and undisturbed land until passing two
residences within 1,000 feet of Private Road (PR) 3660. The alignment passes two additional residences
further south on CR 366 and passes through farmland again until coming near another group of
approximately 11 residences along CR 4516. The alignment then passes within 1,000 feet of two
residences along CR 4643 and finally traverses through farmland, pastureland, and undisturbed land until
reaching the tie-in with the UP line.

During the one week survey period, 15 sound level measurements were conducted along or
adjacent to SGR’s Modified Medina Dam Route. A daytime short-term (ST-R) and one long-term (LT-
A) measurement were conducted near the quarry area. ST-R was along CR 252 adjacent to a residence
and LT-A was within a field westerly of the residence located at 1180 CR 353. A daytime short-term
(ST-A) and one nighttime short-term (NT-A) measurement were also conducted just south of the quarry
area along CR 353, southerly of CR 354. One daytime short-term (ST-S) measurement was conducted
along CR 354 within 1,000 feet of two residences. One daytime short-term measurement (ST-L) and one
long-term measurement (LT-D) were conducted along a private road in an agricultural field belonging to
the resident located at 6744 FM 2676. Daytime short-term measurement (ST-K) was conducted along a
portion of CR 366 that runs east to west south of PR 3660 within 1,968 feet from a residence to the
southwest. A nighttime short-term measurement (NT-E) was conducted along CR 366 approximately
1,500 feet westerly of ST-K, and within 1,000 feet of two residences. Further south, a long-term
measurement (LT-E) was conducted along CR 4512 approximately 4,000 feet westerly of CR 366. A
daytime short-term measurement (ST-1) and a nighttime short-term measurement (NT-G) were conducted
at the end of CR 461. This location is within the Weiblen farmland approximately 1,500 feet from the
residence. Another daytime short-term measurement (ST-N) was conducted within an agricultural field
adjacent to CR 4516, between CR 461 and CR 4643. This measurement location is variously within 500
to 3,000 feet of 11 residences along CR 4516. A long-term measurement (LT-F) was conducted adjacent
to CR 4613 surrounded by undisturbed land. Near the tie-in to the UP rail line, a short-term measurement
(ST-H) was conducted within 100 feet of a residence and 404 feet from the center line of Hwy 90.

Tables 11 and 12 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. Appendix C contains the Field Measurement Data Sheets,
which show the precise locations of the measurement instruments.
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Table 11. Short-Term Sound Level Measurement Results for SGR’s Modified Medina Dam Route

Measurement Period

Site No Measurement Location Start DuiEan Noise Sources Measurement Results, dBA
Date - .
Time [(minutes)
Leq Lmax I-min L90 LSO LlO

Along CR 353; 1,000’ south of CR 1845 5 Distant birds; slight buzzing of flies 26.0 42.3 18.5 20.4 24.4 27.4

ST-A 354; 21’ from the centerline of CR 4/6/06 Distant birds; slight buzzing of flies;
353; 6” 9” from fence line 1855 5 distant barking dogs 25.0 36.4 21.3 22.4 239 26.9
N 29° 26’ 35.6” W 099° 00” 37.7”
Residence near intersection of CR Traffic; train with 3 engines and 46 cars
454 & Hwy 90; 100’ south of

ST-H residence; 404’ north of Hwy 90 4/11/06 1150 10 61.7 73.5 48.7 53.9 57.9 65.4
centerline;
N 29° 21’ 16.3” W 099° 59 57.9”
At the end of CR 461 at the bend in Rustling leaves; birds; distant tractor;

ST-I tlhg(;g?g]l";g;'é‘e\é\ég!b'e” farm; within | 6/06 1434 10  |distant power tools 360 | 498 | 200 | 309 | 334 | 389
N 29° 23’ 14.9” W 098° 58° 43.1”
Along portion of CR 366 that runs Rustling leaves; distant birds; distant

ST-K east/\{vest south of Private Road (PR) 4/8/06 1355 15 fa}rm machinery ((?Iea_rly audlb_le); one 414 549 259 309 379 449
3660; distant farm truck; wind (dominant)
N 29° 25’ 04.0” W 098° 57 15.8”
Along a private road in an Rustling leaves; wind (13-16 mph;

: agricultural field belonging to the gusts 17-20 mph)

ST-L resident located at 6744 FM 2676: 4/7/06 1900 10 48.0 57.9 373 414 46.4 51.4
N 29° 26° 32.6” W 098° 58’ 23.6”
Along CR 4516 between CRs 461 Rustling leaves; distant aircraft; birds;
and 4643; within the agricultural distant tractor; car passing on road

ST-N field; 51" to center line of road; 86’ to| 4/10/06 1200 15 454 66.8 321 354 39.4 44.9
gate post on opposite side of road;
N 29° 22’ 38.8” W 098°59’ 14.1”
Along CR 252 outside residence Rustling leaves; birds; distant backup

ST-R located nor.‘[h of intersection of CRs 4/11/06 1322 10 al_arm for road construction equipment; 351 446 5.4 8.4 334 38.4
252 & 351, distant road construction
N 29° 27° 41.8” W 099° 01’ 35.1”
Along CR 354 within 1,000" of two Birds; distant aircraft; distant tractor;

ST-S residences; 4/11/06 1550 10 distant truck 334 49.2 26.3 28.4 30.4 354

N 29° 27’ 53.8” W 098° 59’ 48.1”
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Table 11. Short-Term

Sound Level Measurement Results for SGR’s Modified Medina Dam Route (Continued)

Measurement Period
Site No Measurement Location Start DuiEan Noise Sources Measurement Results, dBA
Date . .
Time [(minutes)
Leq Lmax I-min L90 LSO LlO
Along CR 353; 1,000’ south of CR Distant barking dogs; distant fwy
NT-A 3545 2,1 ]"rom the cente_rlme of CR 4/9/06 2350 10 (slight); distant gun shot 29.8 447 299 244 26.4 314
353; 6° 9” from fence line
N 29° 26° 35.6” W 099° 00’ 37.7”
Along CR 366 within 1,000" of two 2239 10 Rustling leaves; distant trucks; distant 345 45.8 27.4 29.4 32.9 37.9
NT-E residences; 4/9/06 gun shots; one faint cricket
N 29° 24’ 28.8” W 098° 57° 28.7" 2250 5 35.3 47.9 29.6 31.4 34.4 37.9
At the end of CR 461 at the bend in Wind noise
NT-G  |the road within Weiblen farm; within | = 106 1204 5 479 | 552 | 401 | 439 | 469 | 504
1,500’ of residence;
N 29° 23’ 14.9” W 098° 58’ 43.1”
Table 12. Long-Term Sound Level Measurement Results for SGR’s Modified Medina Dam Route
Measurement Period
Duration
(hours: Start
Site No Measurement Location Date minutes) Time Measurement Results, dBA
Leg Ln L min Lgg Lso Lig
In field of residence at 1180 CR 353;
LT-A N 29° 277 26.0” W 099° 00’ 42.9” 4/6/2006 23:49 1818 385 40.4 20.6 23.9 29.5 39.9
Along a private road in an agricultural field belonging to the
resident located at 6744 FM 2676;
LT-D N 29° 26’ 32.6” W 098° 58° 23.6” 4/7/2006 39:41:00 1900 64.6 63.8 18.4 23.8 40.6 55.8
Along CR 4512 west of CR 366;
LT-E N 29° 23” 31.6” W 098° 58” 31.9” 4/8/2006 24:24:00 1335 44.2 50.7 27.3 35 41.5 47
Adjacent to CR 4613 surrounded by undisturbed land;
LT-F N 29°21° 52.0” W 099° 00’ 03.4” 4/9/2006 27:48:00 1524 447 50.3 32.6 34.4 38.3 45.8
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5.1.8 The MCEAA Medina Dam Alternative

The MCEAA Medina Dam Alternative begins in the north at the quarry and connects with the UP
line approximately at the same location as the Proposed Route. It is located in a rural area of relatively
flat undisturbed land, farmland, and pastureland. The quarry area is predominantly undisturbed with six
nearby residences. This alignment continues easterly from the quarry passing through undisturbed land
until crossing CR 265 where the alignment is within 1,000 feet of a residence. This route then passes
between two residences and within 1,000 to 2,500 feet of two additional residences along FM 2676. South
of FM 2676, the alignment crosses farmland, pastureland, and undisturbed land until it comes within
1,000 feet of a residence along CR 461. In addition, the MCEAA Medina Dam Alternative passes
through a grouping of 12 residences between CR 4516 and CR 4643, continues southerly passing through
farmland, pastureland and undisturbed land until finally reaching the tie-in with the UP line just north of
Hwy 90 and 1.5 miles west of CR 4643.

During the one week survey period, twelve sound level measurements were conducted along or
adjacent to the MCEAA Medina Dam Alternative. One daytime short-term measurement (ST-R) was
conducted in the quarry area along CR 252 adjacent to a residence; a long-term measurement (LT-A) was
conducted within a field adjacent to the residence located at 1180 CR 353. One nighttime short-term
(NT-F) measurement was conducted along CR 265 within 1,000 feet of a residence. One daytime short-
term measurement (ST-L) and one long-term measurement (LT-D) were conducted along a private road
in an agricultural field belonging to the resident located at 6744 FM 2676. Due to a lack of access to
properties between FM 2676 and CR 4512, no sound level measurements were conducted along this
portion of the alignment. A daytime short-term measurement (ST-J) was conducted at the bend in CR
4512, west of CR 366. Further south, a long-term measurement (LT-E) was conducted along CR 4512
approximately 4,000 feet westerly of CR 366. Daytime and nighttime short-term measurements (ST-I and
NT-G) were conducted at the end of CR 461 within Weiblen farmland approximately 1,500 feet from the
residence. Another daytime short-term (ST-N) measurement was conducted within an agricultural field
adjacent to CR 4516, between CR 461 and CR 4643. This measurement location was variously within
500 to 3,000 feet of eleven residences along CR 4516. A long-term measurement (LT-F) was conducted
adjacent to CR 4613 surrounded by undisturbed land. A short-term measurement (ST-H) was conducted
within 100 feet of a residence and 404 feet from the center line of Hwy 90.

Tables 13 and 14 summarize the results and details of the measurements, which correspond to the
measurement locations depicted on Figure 1. Appendix C contains the Field Measurement Data Sheets,
which show the precise locations of the measurement instruments.
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Table 13. Short-Term Sound Level Measurement Results for the MCEAA Medina Dam Alternative

Measurement Period

Site No Measurement Location Start Duration Noise Sources Measurement Results, dBA
Date . .
Time |(minutes)
Leq Lmax I—min L90 I-50 LlO

Residence near intersection of CR Traffic; train with 3 engines and 46 cars
454 & Hwy 90; 100’ south of

ST-H residence; 404’ north of Hwy 90 4/11/06 1150 10 61.7 735 48.7 53.9 57.9 65.4
centerline;
N 29° 21’ 16.3” W 099° 59’ 57.9”
At the end of CR 461 at the bend in Rustling leaves; birds; distant tractor;

ST-1 tr_]e road wif[hin Weiblen farm; within 4/9/06 1434 10 distant power tools 36.0 498 29.0 30.9 33.4 38.9
sight of residence;
N 29° 23° 14.9” W 098° 58’ 43.1”
At bend in CR 4512; west of CR 366; Rustling leaves; distant aircraft; birds;

ST-J 6’ from east/west fgnc'e line; 15° from 4/9/06 1110 10 d!stant farm equipment; distant insects; 336 463 279 29.9 324 359
north/south fence line; distant gun shots
N 29° 24’ 4.6” W 098° 58” 43.0”
Along a private road in an Rustling leaves; wind (13-16 mph; gusts
agricultural field belonging to the 17-20 mph)

ST-L resident located at 6744 EM 2676: 4/7/06 1900 10 48.0 57.9 37.3 41.4 46.4 51.4
N 29° 26° 32.6” W 098° 58’ 23.6”
Along CR 4516 between CRs 461 Rustling leaves; distant aircraft; birds;
and 4643; within the agricultural distant tractor; car passing on road

ST-N field; 51’ to center line of road; 86’ to| 4/10/06 1200 15 45.4 66.8 32.1 35.4 39.4 44.9
gate post on opposite side of road;
N 29° 227 38.8” W 098° 59’ 14.1”
Along CR 252 outside residence Rustling leaves; birds; distant backup

ST-R located nor.th of intersection of CRs 4/11/06 1322 10 al_arm for road constrqction equipment; 351 446 254 8.4 334 38.4
252 & 351; distant road construction
N 29°27° 41.8” W 099° 01’ 35.1”
Along CR 265 within 1,000’ of a Rustling leaves; distant traffic; crickets;

NT-F residence; 4/10/06 2325 10 distant car; distant cow 41.6 52.7 30.1 32.9 38.9 45.9
N 29° 27’ 04.3” W 098° 58’ 58.4”
At the end of CR 461 at the bend in Wind noise

NT-G |1 road within Weiblen farm; within | ;1106 | ogos 5 479 | 552 | 401 | 439 | 469 | 504

sight of residence;
N 29° 23’ 14.9” W 098° 58” 43.1”
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Table 14. Long-Term Sound Level Measurement Results for the MCEAA Medina Dam Alternative

Measurement Period

Site No Measurement Location DU Start Measurement Results, dBA
Date (hours: Time
minutes)
Leg Lan L min Lao Lso Lo
LT-a | Infield of residence at 1180 CR 353; 40612006 |  23:49 1818 385 40.4 20.6 23.9 29.5 39.9

N 29° 277 26.0” W 099° 00" 42.9”

Along a private road in an agricultural field belonging to the
LT-D resident located at 6744 FM 2676; 4/7/2006 39:41:00 1900 64.6 63.8 18.4 2338 40.6 55.8
N 29° 26’ 32.6” W 098° 58’ 23.6”

Along CR 4512 west of CR 366;

LT-E
N 29° 23’ 31.6” W 098° 58’ 31.9”

4/8/2006 24:24:00 1335 442 50.7 27.3 35 415 47

Adjacent to CR 4613 surrounded by undisturbed land,;

LT-F
N 29° 21’ 52.0” W 099° 00’ 03.4”

4/9/2006 27:48:00 1524 447 50.3 32.6 34.4 38.3 458

27




6.0 EXISTING VIBRATION ENVIRONMENT

The existing vibration environment was not measured but was characterized by the field team
through critical observation of perceptible ground vibration. Ground vibration was not perceived by any
team members during the study. This included freight train locomotives operating approximately 115 feet
away from ST-F. SEA concludes, based on the FTA Manual’s threshold of vibration perception that the
general existing vibration environment in the study area is below 65 velocity decibel level (VdB).

7.0 ENVIRONMENTAL CONSEQUENCES

SEA selected the methodologies used in this report to model railroad noise and vibration and to
assess its environmental effects based upon what SEA believes are the most appropriate models, methods
and standards for characterizing the potential future noise and vibration emissions and potential impacts
from the project’s construction and operation. SEA used an identical evaluation process to evaluate the
potential environmental noise and/or vibration effects from the No-Action Alternative and each of the
seven rail routes under consideration.

8.0 RAILROAD NOISE AND VIBRATION PREDICTION/IMPACT ASSESSMENT
METHODOLOGY

8.1 Railroad Noise Prediction/Impact Assessment Methodology

The methodology selected for modeling heavy rail noise was Assessment of Noise Environments
Around Railroad Operations. This document (Report WCR 73-5) was developed by Wyle Laboratories
for a consortium of regional and national freight rail operators to model noise from freight rail line and
classification yard operations. Agencies and consultants have also used the calculations and guidance
provided in WCR 73-5 for many years to predict noise arising from heavy freight rail operations. This
model includes noise from locomotives, rail cars, and wheel/rail interactions. Locomotives are modeled at
throttle setting 8. Adjustments to the model are made where appropriate to account for train horn noise
expected in the vicinity of railroad and public road at-grade crossings. SEA modeled train horns using a
reference Sound Exposure Level (SEL) of 109 dBA, representing average train horn sound levels
consistent with measurement data published by the Board (Surface Transportation Board 2000), train horn
noise measurements from previous URS studies, and other sources.® The Board’s noise impact criterion
was used for assessing the potential for SGR’s construction and operation to cause adverse environmental
noise effects. The Board examines noise impacts to sensitive noise receptors when noise levels exceed 65
A-weighted decibels (dBA) Ldn (Day-Night Average Sound Level) and would increase by at least 3 dBA

® Short citations: Bayport Loop; Conrail; Powder River Basin; West Hayden Island; Santa Ana
2" Track; (full citations in “References).
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Ldn.* Thus, the No-Action Alternative, the Proposed Route and all alternative rail alignments were
evaluated on the same basis to determine if they would result in the following conditions:

¢ An increase of 3 dBA Lg, or more in community noise exposure; and

¢ Anincrease to a noise level of 65 dBA Lg, Or greater.

8.2 Railroad Vibration Prediction/Impact Assessment Methodology

The methodology selected for modeling freight rail vibration and performing impact analysis is
contained in the Transit Noise and Vibration Impact Assessment Final Report (FTA Manual), DOT-T-95-
16 developed for the U.S. Department of Transportation, FTA, April 1995.° Briefly, this method
establishes a vibration criterion level based on the number of daily vibration events (i.e., railroad train
pass-bys). For an infrequent number of daily events (<70), the impact criterion is a VdB of 80 for
Category 2 land uses defined in the FTA Manual as “residences and buildings where people normally
sleep.” This impact criterion is applicable here. SEA assessed the potential for train operations to cause
vibration impacts to water wells in the project area by evaluating data in published scientific papers and
government agency reports and guidelines.®

8.3 Construction Noise/Vibration Prediction/Impact Assessment Methodology

Construction noise was predicted using data primarily developed by the EPA (EPA, 1971),
verified more recently by measurement of typical heavy construction equipment in operation’ and data
provided in the previously cited FTA Manual. The FTA Manual and additional references were also used
for conventional and specialized construction vibration assessment. The criteria for determination of
adverse effects is a synthesis of recommendations, guidelines and criteria used by several agencies to
evaluate noise and vibration levels resulting from construction of linear infrastructure projects. For
example, the FRA/FTA methodology guideline offers that a daytime one-hour noise L¢q of 90 dBA is an

* Generally, SEA does not perform a detailed noise assessment for proposals that would result in
less than eight trains per day (see 49 CFR 1105.7(e)(6)). However, as explained in the Draft
Environmental Impact Statement, due to the public interest in this project, SEA has conducted a detailed
analysis of potential noise impacts.

® A functionally equivalent version of the FTA methodology (FTA) was more recently adopted by
the Federal Railroad Administration (FRA, 1998) with a focus on high speed rail systems. FTA is more
relevant to the SGR project than FRA because FTA contains information regarding noise and vibration
from low-speed heavy rail freight trains.

® Federal Transit Administration. 1995. Guidelines; Greene, et. al. 2002. Comparison of Pile-
Driver Noise and Vibration from Various Pile-Driving Methods and Pile Types; Jones & Stokes. 2004.
Transportation- and construction-induced vibration guidance manual.

" Heavy Equipment Noise Measurements conducted as part of Environmental Impact Report #604
for the Frank R. Bowerman Landfill Implementation. January 2006.
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upper limit beyond which “there may be adverse community reaction.”® Alternatively, a daytime eight-
hour Leq should not exceed 80 dBA to avoid adverse effects.

SEA evaluated potential construction vibration damage to residences, to cultural resources
including the most sensitive category of extremely fragile historic structures and ruins, and to local water
wells. FRA and FTA analysis guidelines also call for investigation of the potential for vibration-induced
damage to fragile or extremely fragile buildings (FTA 1995; FRA 1998). Conventional construction
vibration levels are not generally adverse to modern buildings and reasonably sound structures that may
be 50 or more years old unless they are very close to the construction activity. SGR’s proposed rail line
construction could require special construction techniques, such as pile driving. Pile driving activity may
occur in limited locations where bridge construction would be necessary to cross streams and washes.
SEA calculated the expected ground vibration from a large pile driver and compared the results with
published criteria that are more conservative than those used by the FTA and FRA. SEA discusses
construction vibration impacts in Section 9.2.

Table 15. Ground-Borne Vibration and Ground-Borne Noise Impact Criteria

Land Use Category Ground-Borne Vibration Impact Levels Ground-Borne Noise Impact Levels
(VdB re 1 micro inch/sec) (dB re 20 micro Pascals)
Frequent' Infrequent® Frequent' Infrequent’
Events Events Events Events
Category 1; Buildings where low 65 vdB’ 65 VB’ ' y
ambient vibration is essential for

interior operations,

Category 2: Residences and buildings 72 vdB 50 VdB 15 dBA 43 dBA
where people normally sleep
Category 3 Institutional land uses 75 ¥dB 53 vdB 40 dBA 48 dBA
with primarily daytime use
Notes:
L. "Frequent Events" is defined as more than 70 vibration events per day. Most rapid tansit projects fall into this category
2, "Infrequent Events” is defined as fewer than 70 vibration events per day. This category includes most commuter rail
sy slems.
L2 This criterion limit is based on levels that are acceptable for most moderalely sensitive equipment such as optical
microscopes. Vibration sensitive manufacturing or research will require detailed evaluation 1o define the aceeptable

vibration levels. Ensuring lower vibration levels in a building often requires special design of the HVAC svstems and

stiffened floors,
4. Vibration-sensitive equipment is not sensitive (o ground-horme noise.

Source: FTA 1995

8.4 Construction Vibration Impact on Water Wells

SEA analyzed the potential for construction vibration damage to water wells that might be located
very close to project routes. The potential for construction vibration impact on water wells was assessed

® Federal Transit Administration Noise and Vibration Impact Assessment Manual. 1995. Chapter
12, Noise and Vibration During Construction, Pages 12-6 and 12-7, Criteria discussion of detailed
assessment.
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by evaluation of data in published scientific papers and government agency reports and guidelines.” SEA
discusses construction vibration impacts in Section 9.2.

9.0 Impact Results

In general, the construction and operation of any of the seven rail alignments could produce
adverse noise effects at some locations. However, with only one exception, no significant adverse
vibration effects are expected to result from any project alternatives.”® Section 9.1 addresses the results of
the evaluation of project-related noise impacts, and Section 9.2 addresses the results of the evaluation of
project-related vibration impacts. Figures 2a and 2b show the noise contours for the alternative routes
and houses in the project vicinity. SEA identified houses in the project area through field observations
during the noise survey and a review of aerial photographs, focusing on the areas near the alternative rail
alignments. SEA notes that Figures 2a and 2b may not depict all of the houses in the project area and that
the multiple houses in the Creekwood Subdivision are not shown individually.

® Greene, R. 2002. Comparison of Pile-driver Noise and Vibration from Various Pile-driving
Methods and Pile Types; and, Jones & Stokes. 2004. Transportation- and construction-induced vibration
guidance manual.

% The exception to this broad finding is in Alternative 1 where railroad tracks would intersect
with one residence and pass very close to another. This is a direct artifact of the spacing between the route
and the house. Efficient transmission of ground vibration was assumed for the analysis.
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Figure 2a. FD 34284 Alternative Rail Routes and Residences Within 65 DNL Contour
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9.1 Noise

9.1.1 Operational Noise Impacts

The overall results of the operations noise impact analysis are discussed below and shown in
Tables 15 and 16. The detailed results for each route follow.

SEA assessed the potential noise effects from future train operations by studying whether
predicted noise levels for the several rail routes under consideration would exceed 65 dBA Ldn and would
experience a 3 dBA or greater increase. When compared as two groupings, the Eastern Corridor
Alternatives (Eastern Bypass Route, the MCEAA Medina Dam Alternative, and SGR’s Modified Medina
Dam Route) and the Central Corridor Alternatives (Proposed Route, Alternative 1, Alternative 2, and
Alternative 3) would have approximately equivalent noise effects. While various factors would affect the
ultimate project noise level at any given location as discussed in the noise science material found in
Appendix A, it bears comment here that the most important variable factor is the relative distance
between the proposed railroad track centerline and the noise-sensitive use.** The seven rail alignments
are based on preliminary data and are somewhat schematic as presented on the available project
alternative maps. SGR has indicated that if a route is approved, the alignment would be refined by final
engineering (see Appendix B of this SDEIS, #E1-1664, page 5 and #E1-1439, page 6). Thus, for
uniformity of analysis, the modeled distance between a sensitive use and the nearest proposed railroad
tracks is derived from the map, notwithstanding that a route may pass directly through a sensitive use.'

Under all alternative rail alignments, multiple tracks would be located close to the loading track at
the northern terminus of the line within the quarry area. This area is intended for rail cars to wait to be
picked up by the locomotives. The rail line would terminate in the plant site, allowing 1,000 feet of
buffer zone from the beginning point of the quarry. The nearest houses to the loading track area are
approximately 1,200 and 1,500 feet away. Noise would occur during the loading process. However,
sound levels from loading would be expected to be consistent with those generated by quarry operation
and would not result in off-site effects. If the loading track is in the shape of a loop (the loading track
would either be a loop or a series of parallel tracks), the curve radius of the loop track would likely be
sufficient to preclude wheel squeal noise from occurring.”® Additionally, the typically higher wheel-rail
noise associated with a fixed-point as opposed to a movable point track crossover (also called a frog)™
that would be located at the neck of the loop would not likely cause adverse noise effects due to distance
from the nearest sensitive receptor.

! Due to the typically large parcels in the study area, SEA considered a noise sensitive receptor
to be the residential structure plus a 200 feet radius buffer zone as an area of frequent human use.

12 See Section 3.10 of the SDEIS for SEA’s discussion of proposed mitigation for this issue.

3 Wheel squeal from curved track segments can usually be avoided by designing all turn radii to
be greater than 1000 feet, or 10 times the railcar truck wheelbase, whichever is less.

1 A track crossover or “frog” is used to merge two tracks into one and vice versa.
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Table 16 shows how many residences near each rail alignment would experience a 3 dBA Ly,
increase. Table 17 shows how many residences near each rail alignment would experience a 3 dBA Lgn
increase and an increase to an Lg, of 65 or greater from SGR’s proposed rail operations. Note that all
residences where the project causes an increase in noise to 65 dBA Lg, will also experience a 3 dBA
increase in Ly, compared to existing levels. A discussion of noise impacts from operations over each
alternative follows.

Table 16. 3 dBA Lg, INncrease

Route Number of
Houses

Proposed 20
Alternative 1 32
Alternative 2 27
Alternative 3 15
Eastern Bypass 18
MCEAA Medina Dam 17
SGR Modified Medina Dam 20

Table 17. Increase to 65 dBA Lq, or greater and 3 dBA Ly, Increase

Route Number of
Houses

Proposed 1
Alternative 1 9
Alternative 2 2
Alternative 3 0
Eastern Bypass 2
MCEAA Medina Dam 2
SGR Modified Medina Dam 2

No-Action Alternative

Noise from transporting all quarried material by heavy truck within the project area was discussed
in Section 4.12 of the Draft EIS. SEA used the noise level data from the Draft EIS to compare truck
transport noise impacts to all of the rail alternatives. In general, the method for transport of quarried
material would involve the movement of approximately 1,700 loaded and empty heavy trucks using CRs
between the quarry and Hwy 90 using CR 353, FM 2676, and CR 4516. Thirty noise-sensitive receptors
(defined as the residential structure plus a 200 feet radius buffer zone as an area of frequent human use)
would experience increases of 3 dBA or more Ly, and increase to a 65 dBA Ly, noise level within the
study area. Refer to Section 4.12 of the Draft EIS for additional discussion of the No-Action Alternative.

Proposed Route

Twenty houses along the Proposed Route would experience an increase of 3 dBA Ly, Or greater.
However, only one of those receptors at the corner of FM 2676 and CR 353 (ID Number 8 on Figure 2)
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would have an L4, greater than 65 dBA and be adversely affected, according to the Board’s criteria (see
Table 18).

Table 18. Proposed Route — Adverse Impacts

PSS Nearest Existing Predicted Increase HERETEE L
p# | from LT Noise | Noise Level Over | Affected?
el Monitors Level Ly, Lan Existing (65dB

(ft) Lan)
1 3137 LT-A 40 45 5 No
2 3482 LT-A 40 44 4 No
4 1997 LT-A 40 47 7 No
5 964 LT-A 40 52 12 No
6 644 LT-A 40 55 15 No
8 1076 LT-B 57 66 9 Yes
15 603 LT-C 49 55 6 No
16 1000 LT-C 49 52 3 No
31 1165 LT-C 49 52 3 No
36 801 LT-C 49 53 4 No
38 439 N/A 57 No
43 2607 LT-A 40 46 6 No
44 267 LT-A 40 60 20 No
45 3016 LT-A 40 45 5 No
63 245 LT-B 57 61 4 No
66 1268 LT-A 40 50 10 No
85 3008 LT-A 40 45 5 No
86 3220 LT-A 40 45 5 No
87 661 LT-A 40 54 14 No
88 1816 LT-A 40 48 8 No

Alternative 1

Thirty two houses along this alternative would experience an increase of 3 dBA Ly, or greater.
However, only nine receptors along this route would have an Lg, greater than 65 dBA and be adversely
affected. Their ID numbers are listed on Table 19 and can be found on Figures 2a and 2b.

Table 19. Alternative 1 — Adverse Impacts

lesrtéa:qce Nearest Existing Predicted Ingr\?:rse Adversely
ID # Track L'I_' Noise Noise Level Existing Affected?
(ft) Monitor Level Ly, Lan (Lan) (265 Lgn)
4 3115 LT-A 40 45 5 No
5 2125 LT-A 40 47 7 No
6 1904 LT-A 40 48 8 No
8 442 LT-B 57 57 0 No
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Table 19. Alternative 1 — Adverse Impacts (Continued)

lesrt(;a;ce Nearest Existing Predicted Ingr\?:rse Adversely
ID # Track L'I_' Noise Noise Level Existing Affected?
(ft) Monitor Level Ly, Lgn (Lan) (265 Lgn)
15 580 LT-C 49 55 6 No
16 0* LT-C 49 102 53 Yes
17 91 LT-C 49 68 19 Yes
18 806 LT-C 49 53 4 No
19 1291 LT-C 49 52 3 No
20 32 LT-C 49 75 26 Yes
21 682 LT-C 49 54 5 No
22 117 LT-C 49 66 17 Yes
23 597 LT-C 49 55 6 No
24 698 LT-C 49 54 5 No
25 0* LT-C 49 102 53 Yes
26 1027 LT-C 49 52 3 No
27 673 LT-C 49 54 5 No
39 3 N/A 93 Yes
41 0* LT-C 49 102 53 Yes
42 161 LT-C 49 64 15 No
43 2838 LT-A 40 45 5 No
44 326 LT-A 40 59 19 No
45 3038 LT-A 40 45 5 No
47 133 LT-C 49 65 16 Yes
48 656 LT-C 49 54 5 No
63 693 LT-B 57 54 -3 No
64 1050 LT-A 40 51 11 No
67 0* LT-C 49 102 53 Yes
85 3029 LT-A 40 45 5 No
86 3242 LT-A 40 45 5 No
87 683 LT-A 40 54 14 No
88 1821 LT-A 40 48 8 No

* Passes within the 200 foot buffer distance

Alternative 2

Twenty seven receptors would experience an increase of 3 dBA Ly, or greater. However, only
two receptors along this route would have an Ly, greater than 65 dBA and be adversely affected. Their ID
numbers are listed in Table 20 below and can be found on Figures 2a and 2b.
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Table 20. Alternative 2 — Adverse Impacts

Distance Increase

from Nearest Exis_ting Pr.edicted Over Adversely
ID # Track LT Noise Noise Level Existing Affected?
(ft) Monitor Level Lg, Lan (Lan) (265 Lgn)

4 3111 LT-A 40 45 5 No

5 2119 LT-A 40 47 7 No

6 1895 LT-A 40 48 8 No

8 457 LT-B 57 57 0 No

15 568 LT-C 49 55 6 No

16 366 LT-C 49 58 9 No

17 833 LT-C 49 53 4 No

18 86 LT-C 49 68 19 Yes
23 1127 LT-C 49 52 3 No
24 1016 LT-C 49 52 3 No

25 1251 LT-C 49 52 3 No

26 688 LT-C 49 54 5 No

27 980 LT-C 49 52 3 No

28 0* LT-C 49 102 53 Yes
29 764 LT-C 49 53 4 No
30 236 LT-C 49 61 12 No

31 922 LT-C 49 52 3 No

36 937 LT-C 49 52 3 No
43 2832 LT-A 40 45 5 No
44 322 LT-A 40 59 19 No
45 3032 LT-A 40 45 5 No

63 690 LT-B 57 54 -3 No

75 671 LT-F 50 54 4 No

85 3025 LT-A 40 45 5 No

86 3244 LT-A 40 45 5 No

87 688 LT-A 40 54 14 No

88 1820 LT-A 40 48 8 No

. Passes within the 200 foot buffer distance

Alternative 3

Fifteen receptors would experience an increase of 3 dBA Lg, or greater. However, no receptors
along this route would have an Lg, greater than 65 dBA (see Table 21). Thus, no receptors would be
adversely affected.
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Table 21. Alternative 3 — Adverse Impacts

Distance Increase

from Nearest Exis_ting Pr.edicted Over Adversely

ID # Track L'I_' Noise Noise Level Existing Affected?

(ft) Monitor Level Ly, Lan (Lan) (265 Lgn)
4 3112 LT-A 40 45 5 No
5 2122 LT-A 40 47 7 No
6 1901 LT-A 40 48 8 No
8 445 LT-B 47 57 10 No
14 278 LT-C 49 62 13 No
37 705 N/A 54 No
38 350 N/A 58 No
43 2838 LT-A 40 45 5 No
44 328 LT-A 40 59 19 No
45 3032 LT-A 40 45 5 No
63 609 LT-B 57 55 -2 No
85 3024 LT-A 40 45 5 No
86 3242 LT-A 40 45 5 No
87 678 LT-A 40 54 14 No
88 1817 LT-A 40 48 8 No

The Eastern Bypass Route

Eighteen receptors would experience an increase of 3 dBA Lg, or greater and be adversely
affected. However, only two receptors would have sound levels above 65 dBA Lg,. These receptors are
identified in Table 22 below and can be found on Figures 2a and 2b.

Table 22. The Eastern Bypass Route — Adverse Impacts

lesrt(;a\rr:]ce Nearest Existing Predicted Ingr\(/e:rse Adversely

ID # Track L'I_' Noise Noise Level Existing Affected?

(ft) Monitor Level Ly, Lan (Lan) (265 Lgn)
1 2601 LT-A 40 46 6 No
2 1967 LT-A 40 48 8 No
4 1116 LT-A 40 51 11 No
5 952 LT-A 40 52 12 No
6 612 LT-A 40 55 15 No
33 350 LT-E 51 58 7 No
37 549 N/A 55 No
38 262 N/A 60 No
43 2787 LT-A 40 45 5 No
44 399 LT-A 40 56 16 No
46 34 LT-F 50 75 25 Yes
50 2162 LT-A 40 47 7 No
62 166 LT-B 57 65 8 Yes
66 1099 LT-A 40 51 11 No
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Table 22. The Eastern Bypass Route — Adverse Impacts (Continued)

lesrté)argce Nearest Existing Predicted Ingr\t/e;se Adversely
ID # Track LT Noise Noise Level Existing Affected?
(ft) Monitor Level Lg, Lan (Lan) (265 Lgn)
76 708 LT-E 51 54 3 No
77 946 LT-E 51 52 1 No
80 252 LT-E 51 61 10 No
88 1788 LT-A 40 48 8 No

The MCEAA Medina Dam Alternative

Seventeen receptors would experience an increase of 3 dBA Lg, or greater and be adversely
affected. However, only two receptors would have sound levels above 65 dBA Lg,. These receptors are
identified in Table 23 below and can be found on Figure 2a.

Table 23. The MCEAA Medina Dam Alternative — Adverse Impacts

lesrt(;arr:]ce Nearest Existing Predicted Ingr\(/e:rse Adversely
ID # Track L'I_' Noise Noise Level Existing Affected?
(ft) Monitor Level Ly, Lan (Lan) (265 Lgn)

1 1542 LT-A 40 49 9 No

2 2264 LT-A 40 47 7 No

4 2997 LT-A 40 45 5 No

5 3002 LT-A 40 45 5 No

6 3196 LT-A 40 45 5 No

38 517 N/A 56 No

43 687 LT-A 40 54 14 No

44 469 LT-A 40 57 17 No

46 941 LT-F 45 52 7 No

50 2844 LT-A 40 45 5 No

51 642 LT-A 40 55 15 No

56 2539 LT-A 40 46 6 No

65 911 LT-A 40 52 12 No

80 387 LT-E 51 58 7 No

84 415 LT-E 51 57 6 No

88 50 LT-A 40 72 32 Yes

89 0* LT-A 40 102 62 Yes

Passes within the 200 foot buffer distance

SGR’s Modified Medina Dam Route

Twenty receptors would experience an increase of 3 dBA Lg, or greater and be adversely
affected. However, only two receptors would have sound levels above 65 dBA Lg,. These receptors are
identified in Table 24 below and can be found on Figure 2b.
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Table 24. SGR’s Modified Medina Dam Route — Adverse Impacts

lesrté)a\rgce Nearest Existing Predicted Ingr\t/e;se Adversely
ID # Track LT Noise Noise Level Existing Affected?
(ft) Monitor Level Lg, Lan (Lan) (265 Lgn)

1 2372 LT-A 40 46 6 No

2 1547 LT-A 40 49 9 No

3 675 LT-A 40 54 14 No

4 1221 LT-A 40 50 10 No

5 1085 LT-A 40 51 11 No

6 724 LT-A 40 54 14 No

33 496 LT-E 51 56 5 No

35 1166 LT-E 51 51 0 No

37 557 N/A 55 No

38 270 N/A 60 No
43 2881 LT-A 40 45 5 No
44 1260 LT-A 40 50 10 No
46 59 LT-F 50 71 21 Yes
50 528 LT-A 40 56 16 No

51 1466 LT-A 40 49 9 No

65 2427 LT-A 40 46 6 No

66 1235 LT-A 40 50 10 No

80 118 LT-E 51 66 15 Yes
88 2705 LT-A 40 46 6 No

89 2622 LT-A 40 46 6 No

9.1.2 Conventional Construction Noise Impacts

Noise and vibration related to construction would result from operation of heavy equipment
needed to construct track bed, install track, and construct loading track and tie-in track facilities for the
project. The magnitude of the noise increases would depend on the type of construction activity, the
noise level generated by various pieces of construction equipment, site geometry (including shielding
from intervening terrain or other structures), and the distance between the construction noise source and
noise-sensitive areas.

Neither the FRA or FTA Manual specifies standardized construction noise impact criteria, but
both do provide reasonable guidelines to be used in the absence of, or in conjunction with, local
ordinances and noise impact criteria (FRA, 1998; FTA, 1995)."° Table 24 lists these guidelines, which
prescribe different levels for daytime and nighttime construction. Daytime is defined as 7:00 a.m. to 10:00
p.m. and nighttime is defined as 10:00 p.m. to 7:00 a.m.

> The two manuals are consistent/identical with respect to the environmental impact assessment
of a railroad project’s operational and construction noise/vibration.
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Table 25. Prescriptive Federal Railroad Administration Construction Noise Impact

Guidelines
Receptor One-Hour L¢q (dBA)
Category Day Night
Residential 90 80
Commercial 100 100
Industrial 100 100

Source: FRA, 1998 (FTA guidelines are identical [1995]).

Noise from construction activity is generated by the broad array of powered noise-producing
mechanical equipment used in the construction process. This equipment ranges from hand-held
pneumatic tools to scrapers, bulldozers, dump trucks, and tie- and rail-handling equipment. The exact
complement of noise-producing equipment that would be in use during any particular period of
construction has not yet been determined for the project. Construction activities could be in progress at
more than one part of the project site at a given time.

As previously discussed, the noise levels from construction activity during various phases of a
typical construction project was the subject of an extensive study commissioned by the EPA.*® The use
of these conventional construction noise levels provides an accurate prediction of a project's potential
construction noise emissions. The EPA study provides noise levels associated with various construction
activities where all pertinent equipment is present and operating, at a reference distance of 50 feet, as
shown in Table 25. Because technology improvements since the EPA study was published have resulted
in quieter vehicles and equipment, this analysis of the SGR project used the average noise levels shown in
the table for the loudest construction phases. Using this recently verified assumption (referenced in
footnote 5), the average overall noise level expected to be generated from a construction site would be 89
dBA L. at a distance of 50 feet during the noisiest phases of construction. The actual minute-by-minute
magnitude of construction noise emission typically varies over time because construction activity is
intermittent, and the power demands on construction equipment (and the resulting noise output) are
cyclical.”

8 EPA (1971), Noise from Construction Equipment and Operations, Building Equipment and
Home Appliances.

7 Erom Chptr. 18.5, Beranek, L.L. and I.L. Ver, eds. 1992. Noise and Vibration Control
Engineering.
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Table 26. Typical Noise Levels from Construction Activities for Public Works Projects

Average Sound Standard
Construction Activity Level at 50 feet Deviation
(dBA Leg) decibels (dB)

Ground Clearing 84 7
Excavation 89 6
Foundations 78 3
Erection 87 6
Finishing 89 7

“ Sound level with all pertinent equipment operating.
Source: EPA, 1971.

Noise generated by construction equipment (or by any point source) decreases at a rate of
approximately 6 decibels for every doubling of distance away from the source due to the reduction of
acoustic energy per unit area resulting from the geometric spreading of the sound wave as it leaves the
source and travels outward. Thus, if a particular construction activity generated average noise levels of
89 dBA at 50 feet, the L.q would be 83 dBA at 100 feet, 77 dBA at 200 feet, 71 dBA at 400 feet, and so
on. Intervening structures that block the line of sight between the source and receptor, such as constructed
earthen berms, hills, or other manmade or natural landforms, would further decrease the resultant noise
level by a minimum of 5 dBA. The effects of molecular air absorption and anomalous excess attenuation
would additionally reduce the noise level from construction activities at more distant locations at the rates
of 0.7 dBA and 1.0 dBA per 1,000 feet, respectively.

Based on the closest estimated distances from the proposed railroad tracks to noise-sensitive uses,
the project construction noise levels on an hourly basis could range from 89 dBA L within 50 feet, down
to inaudibility at great distances. These noise levels would be temporary and would decrease as the
project construction activity would progress along a selected route and would not cause adverse noise
impacts (except to the few locations that are shown to be very close to project construction based on the
schematic route alignments discussed previously).

9.1.3 Special Construction Noise Impacts

Special construction techniques such as pile driving may be required in a few specific locations
for bridge construction depending on the selected route. Noise from pile-driving activity is different in
character from typical construction noises and, thus, SEA analyzed its potential noise impacts separately.
Also, because the primary source of noise from pile drivers is somewhat elevated, it does not typically
benefit from attenuation due to intervening low-height landforms and structures. The noise attenuation
from other factors such as geometric divergence and air absorption with distance still applies to noise
from pile driving.

The typical Leq produced during pile driving (hammering the pile) ranges from 82 to 100 dBA at
50 feet. The noise level value of 100 dBA L., for pile driver noise compared to conventional construction
noise levels of 89 dBA L¢, would cause a higher degree of temporary disruption if there are noise-
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sensitive activities in the immediate vicinity of the pile driving activity and may result in localized
adverse effects within 500 feet of a residential use.

Allowing for point-source divergence and excess attenuation, the average sound levels that might
occur at various larger distances from the pile site during pile driving activity were calculated. The
resulting Leq sound levels are presented in Table 26.

Table 27. Calculated Sound Levels From Special Construction

Distance from Calculated Sound
Construction Area Level Leg (ABA)
800 feet 73
1,600 feet 69
2,100 feet 65
2,600 feet 63
3,500 feet 59

The analysis indicates that pile driving noise, although remaining clearly audible at substantial
distances from the construction site, would comply with the eight hour daytime construction noise decibel
limits recommended by FRA/FTA either as an individual source or in combination with other
construction noise at a distance of approximately 300 feet from the pile. Thus, no widespread noise
impacts from special construction activity would occur if this activity is located sufficiently far from
sensitive use and conducted during daylight hours.

9.2 Vibration

9.2.1 Operational Vibration Impacts

Measurements of soil vibration transmission characteristics are not usually conducted during a
General Vibration Assessment unless critical locations/structures are identified. SEA used conservative
assumptions in its calculation of potential vibration impacts..

As determined during the field noise survey, Vibration Category 2 uses (residential) would be the
primary receptors potentially affected by railroad vibration from SGR’s proposed project.’® As a first step
in the analysis of potential impact, SEA used the FTA’s “Screening Distance” assessment method and
found that the screening distance for Category 2 receptors near a heavy rail project is 200 feet.'® In other
words, no adverse effects would be expected if residences are more than 200 feet from the tracks.
However, because a few residences would be closer than 200 feet, SEA performed a General Vibration
Assessment for the project. Future project-related vibration levels were modeled for various distances
from the potential routes.

18 Cultural resources such as historic structures comprise an additional category of potentially
affected receptors. Potential impacts to these structures are discussed in Section 9.2.2.

% This FTA method identifies the maximum likely impact zone from project operations and
allows for an evaluation to determine if all sensitive receptors are outside this zone.
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To determine vibration impacts, the FTA (and, identically the FRA) guidance requires a
determination of the number of daily vibration events; the type or category of land use receptors
(Category 2 for this project); the distance from the receptor building footprint and building foundation
type; sources of vibration; the train speed, wheel condition, and track condition; and soil characteristics.

For the operational vibration analysis, SEA classified the number of daily events as infrequent
because of the low level of proposed train operation (i.e., four trains per day — two loaded and two
empty). The source levels were derived from Figure 10-1 of the FTA manual because it includes slow
speed, heavy rail trains. The distance between the source (i.e., rail centerline) and the receptor was
measured using scaled aerial photographs showing the proposed project alignments. The condition of the
train wheels was assumed to be good. Soil propagation characteristics for vibration-sensitive land uses
near the alignments were assumed to be efficient.?’ The typical structure type was assumed to be of wood
frame construction,”* based upon general conditions observed in the field. For a conservative analysis,
water wells were assumed to be unlined with no casing.

With the exception of two locations along Alternative 1, (identified on Figure 2b as house number
41 and house number 25) that might be subject to annoying but not damaging levels of train vibration, no
residences would experience adverse vibration impacts. Water wells located 12 or more feet away from
railroad tracks or immediately adjacent to roads carrying No-Action Alternative truck traffic would not be
adversely affected by vibration impacts. In a recent report issued by the California Department of
Transportation (Caltrans) regarding transportation and construction vibration its author highlights that
“Water wells and buried pipelines can survive rather high-vibration intensities because they are
constrained by the soil and bedding materials surrounding them.”?? Table 22 from that report is
reproduced in Appendix A.

9.2.2 Construction Vibration Impacts

SEA performed a vibration analysis of conventional and pile driving construction vibration.
Conventional, non pile driving construction vibration levels are relatively low and are generally limited to
the immediate location of the construction equipment. For non pile driving activity, no adverse vibration
impact would occur from construction of the project. This includes annoyance and potential building
damage.

Any damage to above or below grade structures is highly dependent on the type of structure and
the distance to the pile. Extremely fragile structures (ancient buildings and ruins for example) would
require more of a buffer distance to preclude damage. FRA and FTA indicate that damage to a building is
possible (but not necessarily probable) if ground vibration levels exceed the following criteria:

20 «Efficient” is the most conservative ground propagation characteristic.

21 Wood Frame Construction is the most susceptible to ground borne vibration and the most
conservative propagation characteristic.

22 Jones & Stokes. 2004. Transportation- and construction-induced vibration guidance manual.
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+ 0.20 inches per second (in/sec) peak particle velocity (PPV) (approximately 100 VdB) for Fragile
buildings,

¢ 0.12in/sec PPV (approximately 95 VVdB) for Extremely Fragile buildings.

SEA used the more stringent vibration criteria presented in Table 28 (Table 19 from Jones and
Stokes 2004) to analyze the effects of pile driving™® in order to evaluate potential damage to residences,
cultural resources including the most sensitive category of extremely fragile historic structures and ruins,
and local water wells. Perception of ground vibration from pile driving may extend up to 200 feet from
the pile being driven and would likely result in annoyance. Note that this 200-feet zone is for perception
and annoyance only.”® From Table 28 the more conservative continuous criteria of 0.08 inch per second
was used to determine a distance to avoid damage to fragile and extremely fragile historic buildings; for
historic and some old buildings 0.25 inch per second was utilized. For newer residential structures a
value of 0.5 inches per second was used. For unlined water wells, one-half of the criterion value was
selected from Table 22 of Jones and Stokes 2004 (i.e., 2.72 inches per second).

Table 28. Vibration Damage Thresholds®

Table 19. Guideline Vibration Damage Potential Threshold Criteria

Maximum PPV (in/sec)
CcntinuousfFrequent

Structure and Condition Transient Sources  Intermittent Sources
Extremely fragile istoric buildings, muns, ancient monuments 012 0.08

Fragile buildings 02 0.1

Historic and some old buildings 05 025

Older residential stmctures 05 03

New residential structures 1.0 053

Modern industrial/commercial buildings 2.0 0.5

Note: Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous/frequent
intermittent sources mclude impact pile drivers, pogo-stick compactors, crack-and-seat equipment, vibratory
pile drivers, and vibratory compaction equipment.

As a vibration source, SEA selected an 80,000 pounds force impact pile driver operating in
competent soils that include most sands, sandy clays, silty clays, gravel, silts, and weathered rock.
Minimum distances to avoid damage from pile driving were calculated using the following equation:

% The level at which people in buildings would likely be annoyed is 94 VdB per California
Department of Transportation (Hendricks, R.) October, 1998.

24 Table 19 from Jones & Stokes. 2004. Transportation- and construction-induced vibration
guidance manual.
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Where:

PPVzer = 0.65 in/sec for a reference pile driver at 25 ft.

D = distance from pile driver to the receiver in ft.

n = 1.1 is a value related to the vibration attenuation rate through ground
Ergr= 36,000 fi-1b (rated energy of reference pile driver)

Eequip = vated energy of impact pile driver in ft-1bs.

Note that a value of 1.3 for h provides a more conservative analysis consistent with efficient
propagation of ground vibration and it was used for calculating the vibration levels expected at sensitive
receptors.

Pile driving should not be conducted within 60 feet of newer structures including houses, and no
closer than 12 feet of uncased water wells. In order to avoid impacts to water wells, nearby wells would
need to be identified and mitigation incorporated prior to construction of a selected alternative.

SEA reviewed previous analyses of the potential effects of nearby pile driving on surface or
buried reinforced concrete pipe (RCP) or similar reinforced concrete structures. The most relevant study
indicated that pile driving could be conducted more than 8 to 10 feet from the structure(s) without causing
damage.”

Based on the vibration damage thresholds presented in Table 28 above, SEA determined that
historic structures located more than 300 feet from any of the rail alignments would not be adversely
impacted by construction or operation of the project. Using the same thresholds to avoid damage, SEA
calculated that pile driving would be permissible if no closer than 180 feet of fragile and extremely fragile
historic buildings, ruins, and ancient monuments; no closer than 150 feet of historic and all older
residential structures. These minimum distances along with recommended minimum distances from other
vibration sources (each including a slight additional buffer to account for field conditions) are provided in
Table 29. Please note that some structures identified in SEA’s cultural resources study may be within 25
feet of a No-Action Alternative truck route. Chapter 5 of the SDEIS presents more information regarding
the potential project effects on cultural resources.

2 URS Corporation. 2001. Report 51-00641385.10. Analysis of Potential Damage Risk to Buried
Concrete Pipe (RCP) and Manhole Structure Due to Construction-Related Vibration.
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Table 29. Recommended Minimum Distances from
Vibration Source to Sensitive Receptor (feet)

Pile Driver
Fragile / Extremely Fragile 180
Historic 150
Conventional Construction
Fragile / Extremely Fragile 60
Historic 50
Railroad Operations
Fragile / Extremely Fragile 25
Historic 20
Heavy Truck Operations
Fragile / Extremely Fragile 30
Historic 25

Although historic, older, and newer residences would not be damaged by project construction,

pile driving within 200 feet of an occupied residential structure could cause substantial annoyance.

10.0

10.1

POTENTIAL MITIGATION MEASURES

Sections 1.10.1 and 1.10.2 address noise and vibration mitigation measures, respectively.

Noise Mitigation Measures

As discussed in Section 1.9, construction and operation of the proposed rail line under any of the

alternatives being studied in this environmental review process could cause some adverse noise impacts to
sensitive receptors. In order to reduce these adverse impacts, SEA recommends that the mitigation listed
below be imposed on any decision granting construction and operation authority:

1. Southwest Gulf Railroad Company (SGR) shall equip all noise-producing project construction

equipment and vehicles using internal combustion engines with mufflers, air-inlet silencers, and
other shrouds, shields, or other noise-reducing features in good operating condition that meet or
exceed original factory specification. SGR shall equip mobile or fixed package equipment (e.g.,
arc-welders, air compressors) with shrouds and noise control features that are readily available for
that type of equipment.

Southwest Gulf Railroad Company shall comply with all applicable local, state, or Federal
regulations that control the noise output produced by mobile or fixed noise-producing equipment
during rail construction activities.

Southwest Gulf Railroad Company shall use electrically-powered equipment instead of

pneumatic or internal combustion powered equipment during rail construction activities, where
such equipment is available to perform the same function.
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4. Southwest Gulf Railroad Company shall minimize noise by locating material stockpiles, mobile
equipment staging areas, parking areas, and maintenance areas as far as practicable from noise
sensitive receptors.

5. Southwest Gulf Railroad Company shall establish and enforce a 10 mile per hour construction
site and 25 miles per hour private construction access road speed limits during the rail
construction period.

6. Southwest Gulf Railroad Company shall not engage in rail construction activities between 7:00
p.m. and 7:00 a.m. Monday through Saturday or at any time on Sunday or on Federal holidays.
Exceptions may be made for emergency situations.

7. Southwest Gulf Railroad Company shall use noise-producing signals, including horns, whistles,
alarms, and bells for safety warning purposes only.

8. Southwest Gulf Railroad Company shall ensure that no project-related fixed, mobile, or portable
public address or music system is audible at any adjacent noise sensitive receptor, except for
emergency purposes.

9. To minimize wheel squeal, if a loop track is used, Southwest Gulf Railroad Company shall design
a loop track with a radius greater than 1000 feet or 10 times the wheelbase of the largest car used
on the tracks.

10. Southwest Gulf Railroad Company shall provide a track lubrication system for a loop track to
mitigate wheel squeal noise if such noise occurs.

11. Southwest Gulf Railroad Company shall provide a movable point crossover (a crossover designed
with a spring loaded piece to eliminate the noise producing gap) to mitigate excess noise from a
crossover at the neck of a loop track (where the curved track reconnects with the tangent
(straight) track).

10.2  Vibration Mitigation Measures

10.2.1 Operational Vibration

Other than impacts to two residences along Alternative 1, the rail alternatives would not generate
operational vibration impacts, thus no mitigation measures are recommended or necessary for any other
rail alternatives. In most cases it is not practicable to mitigate vibration impacts from heavy freight rail
trains. Construction activities and operations under the No-Action Alternative could create vibration
impacts to cultural resources. Refer to Chapter 5 of the SDEIS for more information regarding impacts to
cultural resources.

10.2.2 Construction Vibration

Because no vibration impacts are predicted during conventional construction phases of the
project, no mitigation measures are recommended or necessary for conventional construction. Pile
driving could cause impacts to water wells or cultural resources. This impact could be mitigated by
conducting a pre-construction survey to locate nearby wells and monitoring the vibration levels at these
wells to ensure that the PPV limit of 2.72 inches per second in any axis is not exceeded during
construction and monitoring the vibration levels at cultural resources sites that are within the impact zone
(as discussed in Chapter 5 of the SDEIS).
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11.0 INDIRECT AND CUMULATIVE EFFECTS

The project is not expected to create any adverse indirect noise or vibration effects. All noise and
vibration from existing activities was part of the direct impact assessment of this project. An evaluation
of potential cumulative noise and vibration effects requires the consideration of existing or reasonably
foreseeable future projects resulting from Federal or non-Federal action, including private actions whose
independent noise or vibration effects could combine with less than substantial project effects to create an
additional adverse effect. The only reasonably foreseeable project that might result in noise or vibration
of any noteworthy magnitude would be the proposed quarry located in the vicinity of the project’s loading
track in the northeasterly corner of the study area. The two primary noise sources associated with the
quarry would be (1) sub-grade blasting activities to fracture the rock formations (see Appendix B-1 of the
SDEIS, #EI-2095) and (2) the excavation, transport, and loading of rock onto the project trains. The
blasting activity is expected to occur not more than once per day. The below grade explosion is designed
to fracture rock into large pieces for excavation. The production of fly-rock and dust is purposefully
minimized by placing the explosive charges 50 feet below ground level and using a series of short (a few
milli-seconds) delays between charge holes. This blasting procedure results in a sound of approximately
one second duration at off-site areas. This sound (subjectively a “thump” because of its predominately
low frequency content) would be very audible (but not harmful) in the northerly and perhaps audible in
the central portion of the study area. With no shielding the sound could briefly approach a maximum 95
dBA at the nearest residence approximately 1,200 feet distant, and it would be gone within a second.?
There would not be substantial acoustic energy in this brief blasting noise event and its effect on the
overall sound levels combined with any of the project alternatives would be minimal. The second group
of noise sources would be very similar to conventional construction noise as discussed in Section 9.1.2.
The distances to the limits of quarrying activity, plus the shielding provided by landforms would act to
appreciably reduce blast and mine operations noise at the nearest sensitive receptors. Thus, quarry noise
would not materially contribute to noise from the No-Action or rail alternatives and no adverse
cumulative noise effects are expected.

Damaging or perceptible quarry-activity-related ground vibration, including blasting vibration,
would not propagate outside the quarry boundary, thus no cumulative adverse vibration effects are
expected to occur.

%6 URS Greiner Woodward-Clyde. Blast Noise Measurements at Dry Creek Rock Plant.
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INTRODUCTION TO RAIL NOISE, CONSTRUCTION NOISE, AND CONSTRUCTION VIBRATION

A-1 - Glossary of Noise and Vibration Terms

Ambient Noise Level

Abatement

Attenuation
Baseline

Continuously
welded rail

Curved track

Decibel

Decibels, A-weighted

Descriptor

The prevailing or energy-average noise level in an area comprised of all sounds
from near and far. Usually described by the Leq or an hourly L.,-based sound
descriptor such as Ly,.

The reduction of noise or vibration or avoidance or elimination of an impact by
taking purposeful action, such as constructing a barrier, or selecting a quieter
source, or modifying a process, etc.

Reduction or decrease in sound or vibration energy.

A reference characteristic or time to which project changes may be compared.

Track where individual rail sections have been welded together and ground
smooth to eliminate the joints.

Track sections where the inner rail and the outer rail are of different lengths to
accommodate a turn in the route. Differing track radii may be used depending on
the required tightness of the curve.

A unit of measurement on a logarithmic scale that describes the magnitude of a
particular quantity of sound pressure with respect to a standard reference pressure
value of 20 micropascals. The perceived loudness of a sound corresponds to its
absolute magnitude compared to the reference sound or to the magnitude of other
sounds. Decibels may also be used to describe other ratio-based quantities such
as Sound Power Level, Sound Intensity Level, or various vibration levels (see
VdB).

(dBA). Refers to overall decibels of a sound where the strength of its individual
frequencies have been modified by applying the A scale filter such that the
magnitudes of lower and very high frequencies are discounted. A dBA value
represents an overall sound level that corresponds well with human hearing
response to the typical intensity of common environmental sounds.

Sound descriptor, also a metric. A term or acronym defining a method or
formula used to describe or define sound or noise. May be a simple quantity
such as the maximum sound level (Ly,x) or energy average sound level (L), or
PPV or VdB to describe vibration. It may be a more complex quantity that
contains time-of-day penalties, such as the L4, or DNL. Only a few of the many
descriptors common to acoustics are used in this environmental analysis.
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DNL

Frequency

Hourly Noise Level

Insertion Loss

Jointed rail

Leg

Leq(h)

Ldn

Line Source

Ly

Model

See Ly,

The number of times per second that the sine wave of sound repeats itself, or that
the sine wave of a vibrating object repeats itself. Frequency is expressed in
cycles per second and is abbreviated as Hertz (Hz). The frequency corresponds
to the perceived pitch of a sound (e.g., high or low).

HNL, see Ley(h).

IL. A measure, expressed in decibels, of the acoustical effectiveness of any sound
barrier to reduce/abate the sound pressure level experienced at a Receiver
location. The IL value is subtracted from the unabated sound level that would
occur at the Receiver location to determine the final, abated sound level,

Track that has been formed by butting and clamping individual rail segments
together end-to-end.

Energy-equivalent sound level. The equivalent continuous non-varying sound
level calculated to occur during a stated period, that contains the same acoustical
energy as a time-varying sound occurring (or predicted to occur) during a period
with the same duration. The L, is computed by summing the noise energy
during the stated period using mathematical integration.

Energy-equivalent noise level for a one-hour period. Sometimes referred to as
Hourly Noise Level. Other periods may be specified. Shorter periods may
accurately represent longer periods when measuring a relatively constant level

noise.

Day-Night Average Sound Level. An annual measure of cumulative noise
exposure in a community that applies a penalty during nighttime hours (10:00 pm
to 7:00 am) to account for increased sensitivity to noise at night. The time
weighting is applied by adding 10 dBA to the measured level of all sound that

occurs during the nighttime period.
See Source.

The “statistical” sound level equaled or exceeded "n" percent of the time during a
measurement. For example, Ly is the sound level equaled or exceeded 10
percent of the time, or for 6 minutes during a one-hour period. The Ls, would

represent the sound level exceeded for 30 minutes during a 60-minute period.

Noise or vibration model. A set of source characteristics, mathematical
formulae, and a calculation method that predicts the generation, propagation, and
resultant levels of sound or vibration at the source and at various receivers
located a specified distance away from the source. A model may be implemented

by hand calculations or by sophisticated computer programs. The computerized
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Noise

Maximum Level

Minimum Level

Point Source

PPV

Propagation

Receiver, Receptor

SEL

Sensitive Use

models are typically used where the source and/or the propagation path and/or
the receiver locations are complex. The model may be two or three dimensional.

Unwanted sound. Based on subjective human individual or group assessment of
a given sound’s interference, annoyance, loudness, inappropriateness, etc.

Liax. The highest magnitude of the sound or vibration energy occurring during a
measurement or predicted to occur.

Luin. The lowest magnitude of the sound or vibration energy occurring during a
measurement or predicted to occur.

See Source.

Peak particle velocity. A measure of vibration strength typically used to
determine potential for damage to structures.

Motion of the sound or vibration energy away from the source in the form of a
wave through an elastic medium such as air or earth.

A location that might be adversely affected by noise. Receivers refer to both
modeling locations and measurement locations that are selected because of their
sensitivity to noise/vibration and/or because they are representative of other
sensitive uses. With respect to noise, the Receiver may include outdoor areas of
frequent human use associated with a residence in addition to the house itself. In
this SDEIS, the Receiver includes an outdoor activity area extending 200 feet
from the center of the residence. For vibration analysis, the house itself is the
sensitive location.

Sound Exposure Level. A one-second duration, equivalent sound level
calculated from an L., for the actual duration of an individual acoustic event or
an average L., of two or more similar events to represent a typical acoustical
event. For example, all of the sound energy from a train pass-by lasting two
minutes squeezed into one second, as if the sound had occurred all at once, yields
the SEL for the train pass-by event. Similarly, the L, measured from a train
horn sequence lasting 20 seconds, when compressed into a one-second period is
the SEL of the train horn sequence. SEL is expressed in dBA units the same as
the L., and other sound descriptors. However, SEL values may only be
compared to other SEL values SEL are not directly comparable to instantaneous
sound level, or Leg, or Lyy.

A type of land use that is susceptible to disturbance or annoyance from external
noise and/or vibration sources. These locations are typically associated with
residential use where people sleep, communicate, and engage in intellectual or
recreational activities that require peace and quiet. It may also include public
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spaces such as places of worship, schools, libraries, and hospitals and where very
sensitive instrumentation and laboratory equipment is used.

Source Sound Source. Typically a vehicle, machine, or other device or a larger facility
such as a factory, busy highway, airport or rail line that generates relatively high
levels of sound that is considered noise by nearby Receivers. Acoustic sources
are classified as point or line sources based on their geometry. A point source is
generally a single noise producing device such as a truck a lawnmower, an air
conditioner, or even a factory if one is far away from it. Sound travels away
from this type of source as the ripples on a pond move away from a stone tossed
into the pond. A line source consists of a string of many point sources such as
the collection of cars, trucks, buses, and motorcycles traveling on a busy
highway, or a single long source such as a buzzing electrical transmission line.
Because the sound comes from many places along the line at the same time,
sound travels away from this type of source like a cylinder or tube similar to a
very wide ocean wave breaking onshore all at once. Some sources represent both
point and line source characteristics. For example, a freight train locomotive and
the train horn are point sources, while the long line of rail cars is a line source.

Tangent track Track that goes generally in a straight line without curves.

VdB Velocity decibel. A measure of vibration strength compared to a reference value
of 1 micro-inch per second. More recently developed to characterize human
reaction to vibration, but is used to describe effects on buildings in some cases.
The threshold of human perception is about 65 to 70 VdB, which is very much
lower than the threshold of slight effects on buildings of 95 to 100 VdB.

Additional sound descriptors and terms may be found in publications of the American National
Standards Institute (e.g., ANSI S1.1-1994 and ANSI S12.9-1988, Reaffirmed September 1998). An
extensive Glossary of Acoustic terms prepared by the Institute of Noise Control Engineering of the
United States may be found at http://users.aol.com/inceusa/glossary.html.

APPENDIX A-2 NOISE SCIENCE: AN INTRODUCTION TO RAIL NOISE,
CONSTRUCTION NOISE, AND CONSTRUCTION VIBRATION

In three primary sections, this appendix provides general information regarding the fundamentals
of rail noise and construction noise and vibration. Appendix A-4 presents the references for this
appendix.

A-2.1 Fundamentals of Rail Noise

Noise is the common term used to describe unwanted sound. The terms ‘noise’ and ‘sound’ are
used interchangeably in this discussion.
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A-2.1.1 A-Weighted Sound Level

The unit of sound pressure level measurement is the decibel (dB). It is a unit describing the
amplitude of sound pressure compared to a reference pressure. The most common descriptor of sound
and noise associated with community noise measurements is the A-weighted sound pressure level, which
is abbreviated as dBA. It is defined as the sound pressure level in decibels as measured on a sound meter
using the A-weighting filter network. The A-weighting frequency filter de-emphasizes the very low and
very high frequency components of sound (low and high pitched sounds) in a manner similar to the
frequency response of human hearing. Environmental sound descriptors (metrics) that are based on A-
weighted sound levels correlate well with people’s group reactions to sound and environmental noise. All
sound levels in this environmental analysis are A-weighted. The A-weighted sound pressure levels of
typical sources of noise are shown in Table A-1. Commonly encountered sound levels range from slightly
above the threshold of hearing and very quiet (around 20 dBA) to very loud sounds at 130 dBA. Note
that the dBA values in the table are short-term sound levels and are not directly comparable to Day Night
Average Sound Level (DNL or Lg,) or Sound Exposure Level (SEL). See Figure A-2 for typical Ly,
values.
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Table A-1 Sound Levels of Typical Noise Sources and Noise Environments

_ Noise Source

~ Noise Environment

Human J udgment of
Noise Loudness (Relative
to a Reference Loudness

 (ataGiven Distance) . of 70 Decibels*)
Military Jet Take-off with
After-burner (50 ft) 140
Civil Defense Siren (100 ft) 130 Aircraft Carrier Flight Deck
Threshold of Pain
Commercial Jet Take-off (200 ft) 120
*32 times as loud
Pile Driver (maximum level, 50 110 Rock Music Concert #16 times as loud
ft)
Ambulance Siren (100 ft)
Pile driver (average level, 50 ft) 100 Very Loud
Newspaper Press (5 ft) *8 times as loud
Power Lawn Mower (3 ft)
Motorcycle (25 ft) Boiler Room
Propeller Plane Flyover (1,000 ft) 90 Printing Press Plant *4 times as loud
Diesel Truck, 40 mph (50 ft)
Bulldozer, Grader, Loader,
Concrete mixer, Tie 85
cutter/inserter, (50 ft)
Garbage Disposal (3 ft) 80 High Urban Ambient Sound | *2 times as loud
Moderately Loud
Passenger Car, 65 mph (25 ft)
*70 decibels
Vacuum Cleaner (10 ft) 70
(Reference Loudness)
Normal Conversation (5 ft) Data Processing Center
60 *1/2 as loud
Air Conditioning Unit (100 ft) Department Store
Light Traffic (100 ft) 50 Private Business Office *1/4 as loud
Lower Limit of Urban Quiet
Bird Calls (distant) 40
Ambient Sound *1/8 as loud
Soft Whisper (5 ft) 30 Quiet Bedroom
20 Recording Studio Very Quiet
10
0 Threshold of Hearing

Source: Compiled by URS Corporation from various published sources and widely-used references such as The Handbook of Acoustical
Measurements and Noise Control, Third Edition, edited by C.M. Harris, 1991; and Noise and Vibration Control, Second Edition,
edited by L.L. Beranek, 1988 Institute of Noise Control Engineering.
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A-2.1.2 Sound Level Reduction with Distance

Sound generated by a point source decreases at a rate of approximately 6 decibels for every
doubling of distance it travels away from the source. This is due to the reduction of acoustic energy per
unit area resulting from the geometric spreading of the sound wave as it leaves the source and travels
outward. Picture the ripples in a pond becoming smaller and smaller as they move away from the point
where a tossed stone entered the water. Thus, if a particular construction activity generated average noise
levels of 89 dBA at 50 feet from the source, the L, would be 83 dBA at 100 feet, 77 dBA at 200 feet, 71
dBA at 400 feet, and so on. Intervening structures that block the line of sight between the source and
receptor, such as constructed earthen berms, hills, or other manmade or natural landforms, would further
decrease the resultant noise level by a minimum of 5 dBA. The effects of molecular air absorption and
anomalous excess attenuation would additionally reduce the noise level as experienced at more distant
locations at the rates of 0.7 dBA and 1.0 dBA per 1,000 feet, respectively. Sound waves moving away
from a line source do not diminish as rapidly, and their sound level decreases at a rate of 3 to 4% dBA for
every doubling of distance away from the source plus the additional reduction due to molecular air

absorption and anomalous excess attenuation just like point sources.

A-21.3 Equivalent Sound Level, Day-Night Average Sound Level, Sound Exposure Level

The A-weighted sound level of rail noise and other long-term noise-producing activities within
and around a community vary with time. Certain noise descriptors are preferred for use in describing
community noise environments. These descriptors are based upon noise energy and are called the
Equivalent Noise Level (L), and the Day-Night Average Sound Level (DNL or Ly,). L is defined as the
continuous steady-state noise level that would have the same total acoustical energy as the real fluctuating
noise measured during the same period. Although L., can be measured or computed for any period, it is
typically specified for one hour (Leq(h)) or 24 hours (L,(24h)). DNL is the same as a 24-hour L., except
that noise occurring during the nighttime hours (10:00 pm — 7:00 am) is weighted or penalized by 10
dBA. The nighttime penalty accounts for the increased annoyance of noise during typical sleeping hours.
DNL accounts for the tempo (operational frequency), acoustic magnitude, duration and time of day of
transit-related noise events. Sound Exposure Level (SEL) is an acoustical event L., compressed into a one
second period irrespective of the actual event duration. It is more fully described in Appendix 4-1
Glossary. The SEL value allows one to directly compare the overall sound energy of two similar or
different acoustic events, and/or events of different durations. For example, the sound energy from a
work train with few cars, a fast passenger train, and a slow freight train may be compared on the basis of
their SEL values. SEL also allows predictions to be made (modeling) of the L, and/or Ly, of future noise
source activity that accounts for the expected number of events, when they will occur (day or night
periods or both), and their relative sound levels.

Both L., and DNL descriptors are approved by various regulatory agencies for noise-related land
use planning. The unit for each of these descriptors is dBA. The most recent methodology recommended
for assessing rail noise effects (FRA, 1998) uses Lg, as the noise descriptor of choice. This is consistent
with the guidelines adopted in 1995 by the Federal Transit Administration (DOT-T-95-16). Figures A-1
and A-2 show typical Leq and L, respectively, for transit (rail) and non-transit (non-rail) sources.
Comparing the automobile traffic noise levels, 1,000 autos per hour at 40 mph generate approximately 65
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dBA L, (Figure A-2). Assuming this constant rate for the daytime period, but only 100 autos per hour
during the nighttime, the Ly, would be 65 dBA.

Figure A-1. Typical Hourly L.,

100 Automobiles 1000 automobiles 250 heavy trucks
Non-Transit per hour, 40 mph  per hour, 40 mph per hour, 55mph
Sources
(Al a1 50 foe) 2000 automobiles 2000 heavy trucks
Ocean beach per hour, 55 mph per hour, 55 mph
|
40 dBA 50 dBA A 90 dBA
Leq | S Nt
Transit 12 passbys per hour 6 passbys per hour of 8 car,
s of 6 car, rall transit train, 1-Loco commuter,
ources 50 mph 50 mph, horn blowing
(All at 50 feet)
12 passbys per hour 6 passhys per hour of 8 car,
of 8 car, rall transit train, ) 1-Loco commuter,
20mph throttie 6 at 50 mph

Source: FTA, 1995

Figure A-2 Typical DNL Values

50 ft from parkway: 50 ft from parkway:
1000 autos per hour deytime, 2000 autos per hour daytime,
100 autos per hour nighttime, 200 autos per hour nighttime,

Non-Transit Suburban res. area 40 mph 85 mph
Sources Small-town "Quiet" "Very nolsy" Downtown
res, area urban res, area urban res, area city
| |
50 dBA 70 dBA 80 dBA

Ldn

2-car LRT, 25 mph
Transit Day: 4 per hour {avg)
Sources ignt: 1 per hour (avg)

4-car RRT, 25 mph
Day: 20 per hour (avg)
Night: 2 per hour (avg)

8-car,
1 Loco commuter
60 mph, 50 ft, with horn

(Al at 50 feat) Day: 1 per hour (avg)
8-car, ‘ 4-car RRT, 50 mph
1 Loco commuter rail Day: 20 per holr (avg)
60 mph . Night: 2 per hour (avg)

Day: 1 per hour {(avg)

Source: FTA, 1995

A-2.1.4 Insertion Loss

The insertion loss (abbreviated IL) is a measure of the effectiveness of a sound barrier. It is the
noise level reduction at a specific Receiver due to construction of a noise barrier between the noise source
(such as traffic and trains) and the Receiver. Generally, it is the net effect of the noise barrier attenuation
and the loss of ground effects.

A-2.1.5 Perception of Sound

A change in environmental noise and/or vibration conditions often results from providing new or
expanded transportation services. Generally, in the United States the main source of environmental noise
affecting the population today is surface transportation noise, more specifically from vehicles traveling
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local streets and roads, and state and interstate highways. A more limited population is exposed to noise
from railroad and aviation noise sources with a very small number of persons affected by noise from
marine transportation. Community noise may also be associated with transit stations, Park-and-Ride lots,
and rail vehicle maintenance facilities.

Evaluating differences between an existing and total predicted future noise environment assesses
the potential responses of persons to changes in their noise environment. The following relationships of
perception and response to quantifiable increases in long-term sound level are used as a basis for
assessing potential effects of rail noise:

¢ [Except in a carefully controlled laboratory condition, a change of 1 dBA is very difficult to
perceive;

¢ In the outside environment, a 3 dBA change is considered perceptible;

¢ Anincrease of 5 dBA is considered readily perceptible and would generally result in a change
in community response to its noise environment; and

¢+ A 10 dBA increase is perceived as a doubling in loudness and would likely result in a
widespread community response.

A-2.1.6 Rail Noise Source Characteristics

Rail noise is dependent on many factors:

¢ Train length, consist (number and type of locomotives and rail cars) and on speed for the rail
cars and somewhat on speed for the locomotive (locomotive noise is more dependent on the
power requirements reflected by the throttle “notch” setting);

¢ Track condition and gradient;
¢ Distance from the track to the receiver;

¢ Intervening ground surface characteristics (whether acoustically reflective or absorptive (i.e.,
pavement or vegetation);

¢ Meteorological factors such as wind and temperature gradients; and

¢ Shielding due to structures, soundwalls, earthen berms, hills, and the edge of a roadway, or a

depressed section (cut).

The noise from a train pass-by is a combination of contributions from locomotive engines and
from railcars, with the majority of the noise exposure from the engines. Engines produce higher noise
levels than cars, but the duration of the car-related noise is usually longer. The noise emitted by the
engine is nearly independent of speed, but is highly dependent on the gradé of the track. The mean A-
weighted noise output of an engine increases when traveling uphill, and decreases rapidly when
descending. Downgrade noise output tends to level off as the grade reaches approximately -2.5 percent,
due to increased noise from the cooling fans of the dynamic braking system.

Railcar noise is independent of grade, but increases by approximately 6 dBA for each doubling of
speed. Track and wheel condition have the greatest effect on car noise; jointed track (as opposed to
continuously welded track) and the presence of switching frogs' can produce noise levels up to 8 dBA

! Where one track merges into or separates from another track.
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higher than smooth track in good condition. In addition, wheel flats (caused by dragging of the car along
the track when brakes are inappropriately applied) can add up to 15 dBA to the railcar noise emission.

Another difference between engines and railcars is the location of their noise sources. The
noisiest components on most locomotives are the cooling fans and radiators on the engine compartment
(plus horns), while the wheel-rail interaction typically generates the greatest noise from railcars. The
location of the noise source affects the noise reduction provided by a barrier because both the height and
proximity of the source and receiver with respect to the barrier's location and height are important in
determining the effectiveness of the barrier. The shape and surface of the barrier will also affect the
attenuation provided. For example, an absorptive earthen berm or soundwall may provide 2 to 5 dBA
greater IL compared to a reflective thin “screen” barrier of the same height and location.

Appendix A-3 Vibration

Ground-borne vibration is a small, rapidly fluctuating motion transmitted through the ground.
The strength of ground-borne vibration diminishes (or “attenuates”) fairly rapidly over distance. Some
soil types transmit vibration quite efficiently; other types (primarily “sandy” soils) do not. There are
several basic measurement units commonly used to describe the intensity of ground vibration. The
descriptors used by FTA are peak particle velocity, abbreviated PPV, in units of inches per second and the
velocity decibel, abbreviated VdB. The velocity parameter (instead of acceleration or displacement) best
correlates with human perception of vibration. Thus, the response of humans to vibration is described in
this section in terms of the root-mean square velocity level in VdB units relative to one micro-inch per
second. As a point of reference, the average person can just barely perceive vibration velocity levels
below 70 VdB (typically in the vertical direction). Potential damage to structures is often characterized in
terms of PPV. The PPV descriptor is also used in this report and in the references used for analysis of
potential vibration damage.

A comparison of common ground-borne vibration levels is shown on Figure A-3. Typical
background vibration levels are between 50 and 60 VdB, whereas the levels for minor cosmetic damage
to fragile buildings or blasting are generally 100 VdB.
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Figure A-3. Typical Levels of Ground-Borne Vibration

Human/Structural Response VE;S;IIY g’p::: :,!os,:::?:;e)

Threshold, minor cosmetic damage — @ -<— Blasting from construction projects
fragile buildings

Bulldozers and other heavy tracked
Difficulty with tasks such as construction equipment

reading a VDT screen
Commuter rail, uppsr range

Residential annoyance, infrequent —»

Rapid transit, upper range
events (e.g. commuter rall)

Commuter rall, typlcal

Bus or truck over bump
Rapid transit, typical

Residential annoyance, frequent =
events (8.g. rapid fransit)

Limit for vibration sensitive — | !
equipment. Approx. threshold for

Bus or truck, typical
human perception of vibration

Typical background vibration

* RMS Vibration Velocity Level In VdB relative to 1 0"8inchas/second

Source: FRA, 1998

Typical vibration generated by construction equipment is provided in Table A-2. The peak
particle velocity (PPV) and corresponding VdB are shown at a reference distance of 25 feet from the
equipment.

Table A-2 Vibration Source Levels for Construction Equipment

b  PPVat25ft Lyat25ft
o  Guseg (VAR
. . . Upper range 1.518 112
Pile driver (impact) Typical 0.644 104
. . . Upper range 0.734 105
1

Pile driver (vibratory) Typical 017 %)
Clam shovel drop (slurry wall) 0.202 94
. In soil 0.008 66
Hydromill (slurry wall) Tnrock 0017 =5
Large bulldozer 0.089 87
Caisson drilling 0.089 87
Loaded trucks 0.076 86
Jackhammer 0.035 79
Small bulldozer 0.003 58

* RMS velocity in decibels (VdB) re 1 micro-inch/second
Source: FRA, 1998 '
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Vibration propagates according to the following expression, based on point sources with normal
propagation conditions:

15
25
PPVequip =PPV (S)
Where:

PPV = the peak particle velocity in in/sec of the equipment adjusted for distance.

PPV.,.¢= the reference vibration level in in/sec at 25 feet from Table A-2.
A soils coefficient of 1.3 is more conservative and is used for soils exhibiting more efficient

transmission of ground vibration. It was used in this SDEIS analysis.

The following Table A-3 is reproduced from Jones & Stokes. 2004.
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Table A-3 Effect of Blasting Vibration on Materials and Structures

Table 22. Effect of Blasting Vibration on Materials and Structures

PRV

{inisec} Application Effect Reference

0] Euplosives oside voncrete  Mass blowout of concrese Tart at 2l 1083

375 Enpleaives nside roncrete  Radiol cracks develop in comcraze Tostetal. 1980

20D Expiosives instde concrete  Speliing of loossiwenthersd concrate skin  Tartstal 1080

=100 Rodck Complete breabiup of rock niazses Byuer aad Calder 1973

106 Enplosives inside coporate  Spaliteg of fresh grout Tazt ot at. 1589

100 Explosives paar concrete Mo damnge Criard and Confsom 1985

50-130  Explosive near buried pipa o damage Oriard 1994

25106 Fock Tansilz and vomse zadial cracking Bauer sad Caldey 1878

30 Nechanical egnipmest Ehafts misaligned Bauer nad Calder 1377

a8 Euplosive near buried pipe Mo damage Siskind and Stagg 1893

2% Rock Diamsags caw oceqr in rock massas Ortzard 3670

10-2%  Rock Minor weasile slabbing Banter and Calder 1878

24 Bock Rock fracrnpg Tangsfors ar al 1348

15 Cased doill holes Hozizontal offset Bauer and Calder 1977

=12 Rock Rock flls in undergrownd tumnels Langefors et ol 1348

12 Rock Rock falls in unlined smnels E. I &u Pont de Nemours & {o. 1977
<16 Pock Wo fracwring of inmcs rock Beuoer and Cxldes 1973

9.1 Zesidensial stmaciure Seriows cracking Langefors et al. 1848

38 Concrate bintks Cracking in biocks Bauer and Calder 1977

3.9 Plaster Major cracking Hecthwood et al. 1963

E ] Biaster 58% probebility of major damage E. L 4 Pont de Nemours & Co. 1977
FB-80  Cased water wells Mo sdverse effect on wall Raseetal. 1991

=18 Pesidensial strachare Major damege possibie Micholsetal 1871

$0-74 Residential stacire Minor damage possible Wichols et al. 1971

<58 Restdomtial strucnhos Mo damags observed Wiss and Nichols 1974

8.3 Frgidential stracture Blaster and pasonry walls cack Langefors of al. 1948

344 Watar walls Mo change in well pesfonmyace Rabentson <t af. 1980

54 Plastes S0% probabatity of minor damage £, L da Pone de Nemorzs & Co. 1977
+5 Plaster Jinor cracking Hosthwaod et af, 19483

£3 Pesidential stracore Bine cracks in pizster Langefors of al. 1948

>34 Besidential strachere Probable damage Edwards 2nd Nosthwood 1568
2048 Residential straciure Piaster cracking {oosmetic) Michols ot al. 1971

28-48 Residentisl strucnos Canrion TangE Edfwards 2ed Northiwoad 1860
28-3.3 Dlaster Thresbold of dansage {from close-in blests) E. I da Pont de Nemours & Ce. 1977
38 Diastey Thresheld of cosmetic crackiag Nortrwood ot ai. 1963

12-38 PResidemiz! stucoue Eguates to dzily exvirenmental changes Saaggz azzl 1530

23 Residential stractore Mo damage Lamgefors st al. 1942

8 Pestdential stucivrs Plaster can start to cuck Bauer and Calder 3877

248 Plaster Safe level of vibmtion ¥. I &a Pont de Nemeours & Ce. 1977
<28 Rasidentizl stracnre o damaze Michoisetal 1973

<3G Restdential stachure Fo dvmage Edwanis and Nosthwood 1963

g.9 Pestdential stmciure Egquivalent vo gail driving Stagg et al. 128D

3.5 Mercury swisch Trips switch ‘Baues and Calder 1977

9.5 Fesidentisl structure Bauivalent to door slem Stagg exal 1330

9.3-8.F  Fesidential stracture Bauntes to nommal dafly family activity Smgg etzl 1930

9.3 Pestdential stmciurs Eguivalent to fienpieg cu foor Stge stal 1250

383 Restdontial simcture EBcrivalent so walkips op foor Stage e al. 1R8O0
Fransportafion- and Constructioninduced Vibeation Sure 5904
Suidance Manu ot

) T
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Appendix A-4 References

Beranek, Leo L., editor. 1988. Noise and Vibration Control, Second Edition. Institute of Noise Control
Engineering, Poughkeepsie, NY.

EPA. 1971. Noise from Construction Equipment and Operations, Building Equipment and Home Appliances.
(Prepared under contract by Bolt, Beranek & Newman, Boston, MA.) Washington, DC.

FRA. December 1998. High-Speed Ground Transportation Noise and Vibration Impact Assessment, Final
Draft. Washington, DC.

FTA. April 1995. Transit Noise and Vibration Impact Assessment. DOT-T-95-16. (Prepared under
contract by Harris, Miller, Miller and Hanson. Burlington, MA.) Washington, DC.

Jones & Stokes. 2004. Transportation- and construction-induced vibration guidance manual. June. (J&S 02-
039.) Sacramento, CA. Prepared for California Department of Transportation, Noise, Vibration, and

Hazardous Waste Management Office, Sacramento, CA.

United States Department of Labor, Occupational Safety and Health Administration, Office of Information.
1980. Noise Control. Washington, DC.
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APPENDIX B

LisT OF FIELD INSTRUMENTATION AND
CALIBRATION RECORDS
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LIST OF FIELD INSTRUMENTATION

Sound Level Meter (for short-term noise measurements)

¢ Briiel & Kjer Type 2231 Precision (Type 1) Integrating Sound Level Meter, Serial Number
1413404

Community Noise Analyzers (for long-term noise measurements)

¢ Larson Davis Model 820 Type 1 Integrating Sound Level Meter, Serial Number 1470
¢ Larson Davis Model 820 Type 1 Integrating Sound Level Meter, Serial Number 1528
¢ Larson Davis Model 820 Type 1 Integrating Sound Level Meter, Serial Number 1597

Acoustical Calibrators

¢ Briiel & Kjaer Type 4231 Acoustical Calibrator, Serial Number 1850301
¢ Larson Davis Model CAL-200 Acoustical Calibrator, Serial Number 2794

Meteorology Instrumentation
¢ Mannix Model CMM 880 Digital Hygrometer/Thermometer, Serial Number 8821784

¢ Sims Model DIC Digital Anemometer, Serial Number 95022

Other Equipment

¢ Surveyor tape measures, tripod, windscreens.
¢ Laser Rangefinder. Nikon Model Laser 800.

¢ Reference master clock. Oregon Scientific radio controlled (atomic reference, Boulder, CO)
digital clock. Model RM806, SN 09A99.

¢ GPS. Garmin Model GPSmap76, Am WASS enhanced satellite receiver, Serial Number
80420663

¢ Two-Way Radios. Motorola FRS-250
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L PR

CERTIFICATE OF CALIBRATION

# 14024-1

FOR BRUEL & KJAER INTEGRATING
SOUND LEVEL METER

Modet 2231 _ Serial No. 1413404

ID No. NfA
P.O.# Letter
Customer: URS Corporation
Santa Ana, CA 92708

was tested and met fhctory specifications
acording fo the Referenced Test Procedurs

on 14 MAR 2006 BY HAROLD LYNCH

Service Mpnager
As reccived condition: Within Specification.
Re-calibration due 14 MAR 2008

Certified References®
Mie, Iype Serial No. Dawe Due
B&K 2636 1601487 23 FEB 2007
HpP 34401 MYAI0X1678 29 KL 2006
HP 34584 282IA1TTIZ 01 AUG 2006
$17:7°4 4226 1774068 07 MAR 2007
B&K 4231 1770857 21 JJL 2006

Performed in Compliance with ANSI, NCSE Z-340-1 {ohich also covers MIE 5TD 45652
and IS0 17023, 180 9001:2000 Certification NQA No. 11252
*References are teaceable to NIST (Nasonal Institute of Standards and Technology).

Note: Por calibration data sce enclosed pages.

The data represent both “as found” and “as lefl.”

Reference Test Procedure: ACCT Procedure 2231 Ver. 1.1

Brite! & Kjer FPactory Service Instructions: 2231 Rev. Ape., 1983
Temperature Relative Hamidity Barometric Pressure
23°C 38% 992.69 hpa

Nete: This calibration repurt sholf net be reproduced, exceps in fill, without writien conseni iy Odin Metrology, Inc.
Signed: M é
ODIN METROLOGY, INC.
CALIRATION OF BRUEL & KEER INSTRUMENTS

3533 OLD CONEJO ROAD; SUITE 135 THOUSAND QAKS CA 91320
PHONE: (3053 3750830 FAX: (805) 3756405
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Certificate of Calibration and Conformance
Certificate Number 2008-75817
Instrument Model 828, Sarial Number 1470, was calbraled on 08JAN2005. The

instrument meels  factory  specificaions per  Prosedure DOCDT.8160,
ANSI 81.4 1083, 1EC 651-Type 1 1978, and IEC 804-Type 1 1985,

Now Instrument
Date Calibrated: 06 JANZ0O6
Calibration due: 16MAR200Y
Calibration Standards Used

MANUFACTURER MODEL, SERIAL NUMBER.  INTERVAL CAL. DUE TRACEABILITY N0,

Larson Daviy 2900 7205 oBBE 7 423 {18 Morkhs | GADECHICEe | 2005 74884
Refesenue Standeds ate ) bie i the Netionatasitite of Staidards and Techaslogy (NIST)

Calibration Environmanial Conditions
Temperature. 24 ° Cenligrade Redalive Humidity: 24 %
Affsrsitions

This Cendicate stiosts that thin instrument Yas DOOn callbiated eogsr (e StEiag COANBONS Wil Measusraent andg Tesl
Emgdpmant MATE) Standants scesbie 1 he U5 National Insiitte of Stentanis and Technaiogy (NI3T. AN of e
Neasuiarrent Stancads have bepn cilibraed 1o thed manuUiBarars' Spociieg Sooumey £ uncartanty,  Eviderce of
tracaabity and sciuracy & oo Ho at Corporate Headquartoey. &n sconpinble stoutasy miis botwasa the Standardis) snd
this i cakbrated Bk beon mydntained.  THER Buiramit mosts oF aNsssds the murdaciuers pablishsd specieation
untess noted.

This safibration complies with ihe requirerpants of ISQ 170J8 and ANEI ZB40. The coliective unceriainly of e
Mespurmront Standard utnd Sous sot ot 25% of the apprable wolernes for sanh chvocdarislic calibvsied unees
ciherwise nated,

The resulis documonied i this ceelificats relide only lo m fomist calbrated o lested. A ane yesr gaitbastion is

mesorunendsd, howdver Soibsation inteneal assigveesnt st sdstinerd we Ve resporaibilty of the s user This
sertificedt mey notbe reprochacnd, Lt in S, wihoul the weitten appravel of the issper,

Signed:

Techmman Keﬁh Driskill

A PCB GROUP (0

Larson Bndg, T, i on IS0 BI0E-BX0 Hegivtered Commpoey
BE T Wt HED Morth » Provo, LT 4801 LLEA, » BBL3TE.0IFT » Fan SO STED1 8D « wawelsrsordavis.onm

{.arson Davis
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Certificate of Calibration and Conformance
Cerificate Number 2008-78701

Instrument Modal 820, Sedal Number 1528, was calibrated on O4AFPRZ008. The
instrument  meets  factory  specifications  per  Procedure DO001.8160,
ANSLS1.4 1983, IEC 651-Type 1 1870, and {EC 804-Type 1 1985,

Instrument Tound to be in calibration as received: YES
Date Calibwated: 04APRZN0G
Calibration duer OFAPRIOUT
Calibration Standards Used

RER MGEEL
25005208

Rterencs Standards are vacsatie 1 the Nationat lnstitule of Standandy sed Teahnology {NESTS
Calibration Emé@ronmental Conditions

Temperstupe. 25 ° Cenligrade Relative Humidily, 28 %
Abfuraationg

This Cerificebs aitews that this instrument hes been caldmaiad wer the stated conditions wih hbasutednent gad Tesl
Equipraent [MATE) Stawengs baceabls 1o the US, MNutional ingtfiuby of Standands sad Tachoology (PUST) Al of e
Mossursment Standards have been calbiatod to their ranufaciurars’ speciied encusacy / encertsinty.  Bwidoncs af
braceability and nosvracy is ot e at Caporate Heedgusriers. As soceptabie actusoy ratio hedwesn the Blandurds) and
they ftemn cofibratest has been matained. This ingtrumant weels of 5 1he fecturacs published spocificstion
uniss noted.

This calibrgticn cotaplies with the mguiceznents of IS0 17025 and ANDI 2540, The coiiective unosding of the
HMessurerment Standard vsed Goss not excead 25% of the applicadle lolerancs for each charsoiaristic aliated wolsss
ottseriiss noted. .

The results dooumanted i s certiicate relate ondy to IR itaris) Calibested o festid. A ona year caibration I8
sacommanded, howevae callbration Inteval assipnment and A it are (b ity of o end wser. This
sedificate msy a0t be repraduced, excepd in fulf, without the witdn appeoval ofthe Ssuer.

“&6 RECEIVED" duls same 85 shipped dals.

WPy 4
Signed: MMW

Techrician: Keith Drigkil

§ FLBGRUUP LD

s D, Ine, T an KD O00T-2000  Fagistersd Guirgmny
1887 West 20 Morih + Proye, UT 848071 US.A » BDLATH0177

Larson Davis
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Certificate of Calibration and Conformance
Cartificade Number 2008-7TR188

Instrument Model 820, Serial Number 1567, was calibrated on 21MARZ006. The
instrument  meets  factory  specifications  per  Procedure Dooo1.81840,
AMNSIB1.4 1683, IEC 851-Type 1 1579, and IEC B04-Type 1 1885,

MNew instragment
Date Calibsrated: 21MARZ0D6
Calibration dus: 2IMAYO07Y

MANURACTURER GhL GUE TRAGEABILITT MO

ClENMorbs | 0SUECI0HS 200574883

Refarencs grlards are racaabia to the National Inslitute of Standasts and Terhaology INIET)
Calibration Envirenmental Conditions
Temperature: 23 ° Centigrade Helative Humidity: 27 %
Affirrations

This Certificale @tesis tat this inagument bus been caibrated Wvsst e staled conddieas W Msssumeent sag Tegl
Equipment {METE) Slandards treceable lo the US. Nationa! fnstis of Standams soc Technobogy (NISTL &1 of the
Meazyremant Slandords hove been calitvated to el menufsciurers’ spucified stouricy § uncerainty.  Bvidemy of
Traceability and accuracy is on Sle & Corporate Headguarters, An acneptsiis Aoy mts betwesn e Slarduriis) and
the ters oefibrated hag Beea malaleined.  This instiument mesis or excests e Momiacime's published specifination
unieas noted,

This caittalion comphes with ¥ reguiremens of 150 17025 and ANSI 2590, The wollogtve uncerainty of the
Weasurment Standard weed doos not excoed 5% of the spplicable tofersnce for such sharanterisie iatibiated unlesz
otherwiss nebsd,

The osully documented i this coifoate miste only 16 thi Bemds) calibrated or Mested. A one year caltestion o
recasmerended. however cslibration infardal assignment and wdjustment arg the rsponsibility of the end wer. This
ocedificate may pob be weprotuced, sxeapt in full, witiout the witten approsval of the Bseer,

<
Ve

o

/ e
Signed: N g7 Sldte o

Technician: Ron Harris

A PCB GROUP L0,

Lavaon Davis. Ind. e 2o 890 BOGE-2000 Regitersd Dompary

Larson Davis

TEET Wit 820 Northos Prove, UT S4801 USA, » 0 750177 « Faeo B398 0483 » PV IRRSCT AR, LT
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CERTIFICATE OF CALIBRATION
FOR BRUEL & KJ/ER

Sound Level Calibrator Type 4231

The Seund Pressure Level has besn
measared by comparison with Standard
Refersmoe Pistopphone.

Type 4220 serial No. 1848473 and
Type 4220 serial No. 1948795

Calibrated by: T8 weim s cimny
Dty of calibragion; 17 AUG 2005
Re-calibration dee © 17 AUG 2006

CONDITION OF TEST

Ambient Pressure; MLIB WP
Temperature 23° C
Redative Humidity G %
Date of Calibration 13 MAR 2086

Re-calibration due on 13MAR 2007
Cablbrutions proosdune: Broed & Kjer 4251, Rev. 15 DEC 2004

URCERTAINTY OF MEASUREMENT:
At Extimated Uneertainty of comparizen: +5.805 98
B: Estimpted Unisriataty of Bef 4220 #5006 4B
€ Total Uncertsindy ¢ (08 48 { calculated a2 the
Suare ro0d oF the summsd squares of s 3pd i)
9: Expanded Uncertainty with C.F: 2
for 98% Confidencs Levily B.16 dB

Perfurpad on ¢ bt system which aperutes in

The calibrtor type 4231

Serial nurber 1850303
D nuntber NIA

fias been found 1o be withia the specifications
fisted below, .
Boumd Pregeure Level produced in the soupler
tezmninated by 1 Joading volame of £.333 emd:
94.8dB + 5.2 dB
Level step: SPLincreaseof: 20dB  + 6.1 dB
Frequenty: OB W+ 0.1 %
Distortion: 1%

Forz: URS Corperaticn
Santa Ana, CA 92705

Cextificate: $4024-3 PO ELetter

PERFORMANCE AS RECEWED:
Freganiy 993 E
L .61 43
SPL+2nDb 114466 4
Distortion (243457 203 %
amiy wORkEN A2 Yol

Was frequancy and SPE adjusted For improvement? Not
Was battery replaced with new allaaling type? Ves!

FINAL PERFOUMANCE:

Trequency a8 e
SPL 34.6¢ Foi2]
S#L + 208 AN Af
Distortion {at 34 iy +3 h

Note: This calibrator was within Mfp. Specifications
i tecedved,

ODIN METROLOGY, INC.

CALIBRATION OF BRUEL & KLER INSTRUMENTS

corepliunce wilh AN WOSL Z546-1(alve vovering ML ST S5652A), I OLD CONEIO ROMD, SUXTE # 125
IR0 1102E, apd 150 90812008 Cevification NGA No. 15242, TROGUSAND QAKS, CA 84320

Reference standards pistonphonus cxlibratey wrpcesbie 10 NIST PHONE: (B88) 3T5.0830  FAX: (805} 3154408
witly, NIST test no. 82227021204, DE2EY .

Calibration performed by:
Haeold Lyach, Service Manager
Page lof 2
Notar This cnfibealion popors bl not be reprodaesd, shiasr I 6 wrdour wrines corsant By Cle Eetradogy: Doe.
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Certificate of Calibration and Conformance
Cerfificate Number 2005-74013

instrument Model CALZO0, Seral Number 2784, was calibrated on 11NOV2005.
The instrument meets faciory specifications per Procedure D0001.8180.

Instrimment found to be in calibration as received: YES
Date Calibrated: 1I1NOV2005
Catibeation due: 1INOV2006
Catibration Standards Used

SERISL NUMBER  INTERVAL G, DUE
4597 : &

e
i

¢ 131181

2806 R2006
: o8t ) : GBAEIB0E  anbeevRLy
: Hawletl Packard ) Usisoas460 15 Months ¢ STMAYZ0UE

| Heenlekt Packand | 38AGTA JIABAICIER 12 Months

§ikk 12 Months
13 Wi ; 05
12 Months - $4BEPIO08

Reforsnoe Stondads wre recesbls fo fe Nationat institite of Standasds ang Technokgy (NIBT)
Calibration Enviranmenial Conditions
Envirormmentst test conditions as shown on calibration report.
Adtrmations

Thie Cortificade attests that this insturesn has been calibrsied under e stated tenditons with Meusmenenl ane Test
Enupment (MATE) Standards tocenbls to the U8, National nstitate of Stondprds and Yechnolapy (UIST) A of the
Keanurarsent Standasds hgve been cabbrsied %y thel manufaciursrs’ specified accuracy [ uneedaidy.  Bvidenoe of
Lraceability #red scoiracy is on file 3¢ Comorate Headgusrars. An accaplable aocuracy satio bebwsen the Standardis) sat
the Iem caitirated Bay been muaintained. This inshumens meets e exteeds the manufertusers poblished spegiostion
unbbis noted.

This calibrition compiies with the wmauimments of (B0 17025 and ANS! 2590 The coliechive uncanaimy o e
Sdemsurement Standard used does aot excesd 26% of I appliveble tolersnce for each sharsoeristic salibralod wrlpes
wlierise nuted,

The results documented i this cemifoate miate aaly W e Damds) walibaled o esled A one year calibestion i
L0y ted, b salirafion inteevsl sssignment and adjusiment e the reaponsianly of the end uesr  Thix
cartificate may Kot be reproduced, exeapt it Rull withe! e wiitten appraval of e issuer.

“Se Received” dats is the sams as shipged dats,

/)

. 1 »
Techhitcian: Scolt Mgrsigémery ¥

Larson Davis

L0 £

Larsor Davig, v, i an 50 3
B8 Waost B2 Moty « Provo, UT R4801 US A « BIIFR.077 » Fax 801 .3

FHGTEL & vovoon SR s L8 1
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APPENDIX C

FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENT DATA

IJRS Projeet: STB Medina O Toxns Ruil

Iob # 40819508.06
SUTE [DENTIFICATH f\é A  omserveRg Kb Gyreene, Hand Limbes 4 &i{w:; .
STARTRATE & 'E‘km:q uw q‘ NI RNTE & TN %‘M} tle FaLiba.
; x*uﬁ«{, °
87 .

‘L i% ﬁt"é ?3 “'!{?‘ A NFwne e "?&.«ﬁ% 3

ey s (5gne 05 57

e {§ 4ok oMy S0 seri WD cALM m] MODERATE [VARLABLE]
WINDEPEED, ¥ Y AMPH DIR.N NE E SE S SW W NW STEADY  QUSLY] & lomrph
Fglqv OVRCSY  PARTLY CLOTDY i’cm: SUNNY FOG RAIN Oiher: ——

INSTRUMENT: B 2 ¥ a5 SERIAL#_ [ 44 B fats

W?ﬁ:éﬁz
CALIBRATOR: l:%.gk.. AN SERIAL S fgr s @ Wy

CALBRATION CHECK. PRETEST 43, ¥ dBasPL rostarpst 427 dbaselL  WINDSCREEN
SErTINGS! S'Wmt;ﬂ@w FAST FRONTAL [RANDON ARt ANt oTRER:

_Reo#
Lo 1§$m:mﬁ§;&m.ﬂ%ﬁﬁn&ww&£nki¥u_m
! 5 Ry s L v Bubn > Ve s Ley » Lo
{ £ t Tl » Loirons bt » Loy s> e, i P >
3 - ! H P vl«m, !Lﬁﬁ s Lnp P s Ljp 3
COMPMENTS:

[PRIMARY SOURCE: TRAFFIC AIRCRAFT RALL INDUSTRIAL fARTRIENT OTHER:
W

SPEED BSTIMATED 5. BADAR / BRIVING / OBSERYER .
OTHER NOBESOURCES: distuat ATRCRAPY vverhust / RUSTLING LEAVES 7 st BARKING
distnt CEILDREN PLAYING / i

! BIRDS

ROADWAY TYPE:  of 10~ »
COUNT DURATION:  .MINUTE SPRED (mph) #2 COUNT: SFEED {mph)
NB/EB { SBEIWEB NBEB/SBWB NB /KB / 5B /WB NBESB /S8 Wi
ATTOR / ___! : '
MED. TRUCKS: i ¥ ; !
HVY TROCKS: ; T / ¢ v
[SES: / 7 _ ' T
MO TORCYCLES: / ¢ K !

TRA?I?{C ﬁ:mwme ¢ distwg TRANNS
foruer: liedant Py (”)3%1/\ £ Qutn <ot
RADN: HA D ﬁﬁ 1) GYHER:
PHOTTOS: I
OTHER COMMENTS / SKETCH:

Srnssinmis
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FIELD NOISE MEASUREMENT BATA
m Project: ST Meding Co Texns Rail . Foh # 40818508.05

GBSERVERLu 1RO fa[%fgmw Jeseire b i, Gorgnd L g;a(.}

YR & TIM §m{sw

we Elov T35 |
TEMP; ?3 "B HUMIDIFY: ﬁ’f"fg WRHWIND: CALM  LIGRT SMTDEEAT i'mmwwj

. i
WINDGFRED._ 3 ~5 MPH DI N NEIE|SE s sw w NW  STEADY [ GUSTY 3 i ph 3
SKY: OVROST [BARILY CLOUDY CHESR SUNNY FOG RAIN Ober =
insTRUMENT: B i S3BI ryeE:fi] 2 SERIAL ¥ | S/ ‘,,q‘w;
CALIERATOR: 704 K. Warial SERIAL #: J ¥ & F547
CALIBRATION CHEEK: PRE-TEST 2, 1%&135,5?2‘ POST-TEST 0% Famaser,  WISDSCREEN X
%TTN%M@@% EAST FRONTAL RANDOW] BNST) OTHER: 2
1205 800, 1,200, 1540, ALY 120 tae 104, E
! b Ty » Yo L x Loy s T, s Yag, ’ “
4 7 t L s By Livm 1 7 s Ly N P s é
v i1 3 3 » Eomer N : i ey o Loy . x 2
CoNMENTS:

PRIVARY SOURCE: TRAFFIC AIRCRAPT RaTl INDUSTRIAL AMBIENT] o'fHER:
ROADWAY TYPE: ~Fivt

COUNT DURATION: MINOTE SPRED (uph) "5 COUNT; SPEED (mph) g
NB /EB/ SB/WE NBEB/SEWS NB JEB/ SB /WB NBEB/SBWB | 2

ALFFOS: o F ; : / 2
MED, TRUCKS: : i I N =
HVY TRUCKS: i _— : / E
USES: i ) 7 § I 2
MOTORCYCLES: h I t i %
fitig 193] Bﬁ'&ﬁ‘fﬁokﬁ’, RADAR § DRIVING ¢ ORSERVER 51

oTHER xrel‘sz soum:m distant AIRCRAFT overtead RUSTLING TEAVES | divtuns BARKING DOGS | BIRDS
LREN PLAVING ¢ distsat TRAFEIC 7 LANBSCA?I;’NG ; g TR;}B-
z l

ﬂ'i" Wﬁﬁ? W;A x{}p"h; i)i,

FTERRADS: mpésow?nmu {Bar]ories;
fmotos: JLN
{OTHER COMMENTE/ SKETCH:

Dreseripiion » Shessh

RN’y
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FIELD ROISE MEASUREMENT DATA

tms Project: STB Medina Co Taxss Budl Tob # 3081990806

1

”mnwm»mﬁmw /‘J’j OBSRRVER(): i(;;f:? é{r@me meﬁ Ki e@g g,,,,}f,_z,zf'im
FART BT & (1ME: afl {56 f:al P NI S i h;;gimf

' r’é g "
N Lf(ﬁu T Eler Det,!

: M %Im WEND: {CALM (LIGHT MODERATE VARIABLE
NN E SESTSW W NW  STRADY GUSTY

WWJ SURNY  FOG RAIN Other:
INSTRUMENT: 754 {2 3354 TveEdl |2 SERIALB; / & SEnL)
CALIBRATOR: T o3 3 SERIAL® 0% o5 70 B
CALIBRATION CHECK: BRE-TEST 137 amasPL poSTTEsST A 3&8;;5;% WINDSCREEN )X

SETIINGS AWELG gzgggfswﬂ FAST FRONTAL/BANDOM Anst[oTauR:
"Efg?s!‘@%uauﬁ e e LT X M.

L s Ly
I - .|‘ T B N L.,m » > Lg«h,_____wn, Lu » Ko 5 Lp& . ¥
H S L vLmW]W______-:LM,, WM& s Lia v .

COMMENTS;

PRIVARY SOURCE: :mﬁ;j N oTHER: i ]
ROADWAY TYPE: f”i‘fiﬂ z:ﬁwé‘wg{z @0; 3/9&7% _

Weatlng

Aciintic Mousmnnents

COUNT DURATION:_____MINIEE EBEED (mph) #2 COUNT: SPEED ¢mph)
NB/EB / SE /WR NBEB/SBWB INB /KB / SB /WB NBEB /5B Wh
AUTOS: : d i 7
EED. TRUCKS: i i i
TRUCKS: 7 T i ’
LS { I ; ¢
FOTORCYCLES: ‘ — ‘

" SRED FRTIMATER BY: BADAY | DRIVING 7 omwm
OTHER ROISE SOURCES: { diskak AIBCRAFT ivsbond J RUSTLING LEAVES 4 diosane *zcmas BIRDS
fzmmsz«rmmq Fstaon TRAFFICH distars LANDSCAFING 7 domnt TRAING

CrvaeR: Ow TR &Jz}iﬁ’ -

Buwres e und Troffic Congls

nmjsowfmun f FLAT OTHER;
FHOTOR:

OTHER oom ! SKETQH

VRS K

Brescription # Sleteh

81




FIELD NOISE MEASUREMENT DATA

tms Project; STB Medins Co Toxss Ruil ob # 40815908.06

151.'{'.‘3 HENTIFICATION: ﬁ' o OBSERVERD: EC, f:t»},‘ S, w}ﬁ eﬂéﬁiﬁ. pdg, }(Y:;’f&;ﬁﬂ"é_k :9&;{»
SPARY DATE & T :e{fﬂ YT {z;};; G NTE & THAL I |
; ¢fi<’%~,4-\-- ) i P
& S & e
g%’?ﬁ Ot S.s" Eley m{
TEMP &1 eF Huwmwf:nl ______ % R WD, caLM Ligaz] MO’&ERATEJ. BLE
CWINDSPEED: L% wed R N NE & 5E s 8w W pw STEADY /QUSIY L s ﬂh é

SKY:OVRCST  PARTLY CLOUDY LLERR 7SUNNY FOG RAIN Other

hvstRoMENT: B3 b A TveE: fil 2 SERIAL #: _,fégf;f'ac;{@@
CALIBRATOR: Ex%i [ X )] szm&w IE 5 f2ay

mzmmmmcmzm FRETEST 5N amases mr-'mal R T — ){ ]
d rasT Frontar [RANDOM NS overk:

% @&ré&{ﬁ" .
i ;R?*ai}i xﬁz Lum Luﬂfi f-semi&f?» 1@».._.._.._3’33» R
Loy , L . L
f f bl ia. s Loy » K ) Ew 5 1»3& » Ly Y

CCRMVIMEENTS:

Asoistic Mrasmran ot

PEDJARY 3OURCE: TRAFFIC Amczm»‘“f RAIL INDBSTRIAL AMBIENT OTHER:

ROADWAY TYPE: Drisldd
COUNT DURATION:______ MINUTE SPRED (mph) #2 COUNT: SPEED (mph} 5
NB JEB / BB {'Wh NBEB!SBWB WNB /¥R 7 5B /'WB NBREB/SBWE é
AL TS ’ ¢ ¥ | S 2
. TRUCKS: 7 ! f Y )
TRULKE: ) ¢ ¥ I Y %
Es o i ? # e | §
OTORCYCLES: 4 — 7 H F
Wmsmmnﬂ m 4 DRIVENG ¢ 0&SE£RW§R g

Mcmng;emma # distace FRAFEIET Lamzwm :%m«ms " #ro0
(THER; &1%%’2{4&} hflwbt)é% -3ﬂ sl hﬁfl’%i!ﬁ@é‘»ﬁ@?fﬁ?ﬁﬁfﬁi

R /{,},5&%2“’“‘3*9?3%

OTRER COMMENTS F SKETCH:

3

Theaceiption ¢ Sbenh

TGRS RGRELY. i
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FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENTY DATA
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FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENT DATA

URS Projoct: $EB Meding Oo Tenus Raid . 1ob # 40R18908.06
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SURFACE TRANSPORTATION BOARD
WASHINGTON, DC 20423

RIGHT OF ENTRY FOR NOISE STUDY

Permission is hereby granted o the Surface Transpottation Board™s Section of Environmental
Analysis (SEA) and its contractor (URS Corporation), including employees of SEA and URS, to

etuber the:

7 front yard 15 side yard 1 backyard L2 open arcas

of my property located &t TRz (F 20,5

fo tsmporarily

install, operate, and remove noise monitoring equipment for the purposes of measuring existing
ambient sound levels on or about my property. I understand that these noise measurements are
partof SEA’s environmental study of Southwest Gulf Railroad Company’s proposal to construct

and operate & rail tine in Meding County, Texas.

This Right of Entry shall be valid only fom April 6, 2006 throngh April 16, 2006,

Date of anthorization: A2l
M; .;‘hﬁc:& 413 f:{“)ﬂ%ilc_{‘"
Signature of authorizing person: Ao one home.
Resident

Additional Restrictions and/or Special Bstructions for Entry {please print):

Resident Contact Information (please print):
....... ~

Name(s): B et e Teyidpds, cownes )
Wl 4

Telephone Numberis):

88



FIELD NOISE MEASUREMENT DATA
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FPIELD NOISE MEASUREMENT DATA
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FIELD NOQISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENT DATA
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FIELB ROISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENT DATA
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SURFACE TRANSPORTATION BOARD
WASHINGTON, DC 20423

RIGHT OF ENTRY FOR NOQISE STUDY

Penmission is hereby granted to the Surface Transportation Board's Scetion of Environmental
Annlysis {SEA) and its contractor (URS Corporation), including employees of SBA and URS, 10
enter the:

q‘&(&’é};&nt yard {1 side yard L3 backyard 71 open areas

of my property located at A Ly 970 CR 115l HMesfio [7- 1o temporarily
install, operate, and rermove noise monitering equipment for the purposes of measuring existing
ambient sound levels on or sbout my property. | understand that these noise meagurements are
part of SEA’s environmentat study of Southwest Gulf Railroad Company’s proposal to construct
and opetate a rail line in Medina County, Texas,

This Right of Entry shall be valid only from April 6, 2006 through April 16, 2008,

Bate of authorization: jri» — ; . &

5
Signature of authorizing person: 2 :g e 5?:, ” zéi § ’;73
Residont -

Additional Restrictions and/or Special Instructions for Entry (please print):

Resident Contact Information (please pring):

@

Name(s): . {"ggg P A AP *{g AR ST \ji’ﬂ’
Sy

e
Telgphone Numfje?{géf} G154 T
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FIELD NOISE MEASUREMENT DATA

ms Prajest: STB Medina CoTeans Rail Taby # J0%18908,06
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.|‘ { 3 L.,, N P » Lo 2+ Yoy . « Lag »
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FRIGARY SOURCE: TRAFFIC ASRCRAPT RAIL INDUSTRIAL jaamm ?o*tm
ROADWAY TYPE:  ..i1, 4~

SEEED ESTRAATED EY: RARAR f DRIVING ¢ OBSERVER
OFHER NOISE SOURCES: distimt AIRCRAFT Wf distast BARKING OGS 1JRTRDS |
ditnos CHILDREN PLAYING / distant Tt LANDSCAPING } ditteat TRAINS
o ohekant pyackse  Siobaad TR hmi&

COUNTDURATION:_ ~MINUTE SPEED (wiph) #2 COUNT: SPRED {mph)
B /EE / SB/WB NBEB/SHWB NBJEB /S S /We NBER/SEWR

AUTOS: # — o I

MED. TRUCK S ! b f H

HVY TRUCKS: i i i i d

BUSES: i i i e

MOTORCYCLES: H i H I

Funwes Infor wwd Trali Sownts

ITERRARE WARD JSOFT MIXED FLAT OTHER:

PHDTOS:

loYHER COMMENTS F SKRTCH;

e

ARSI LRI G

Tisctiption 7 Skeich
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SURFACE TRANSPORTATION BOARD
WASHINGTON, DC 20423

RIGHT OF ENTRY FOR NOISE STUDY

Permission is hereby granted to the Surface Transportation Board’s Section of Environmertal
Analysis (SEA) and its contractor (RS Corporation), meluding employees of SEA and URS, to
ender the:

L%I front yvard iﬂ side yard é backyand fl2 OpER 4reas
2”8 wige
of my property lovated at ;Sg}s” f&‘% il%?;" io temporarily

install, operale, and remove noise monitoring equipment for the purposes of measuring existing
ambient sound fevels on or abowt my property. 1 underseand that these noise messurements are
part of SEA’s environmenta study of Southwest Gulf Railroad Company’s proposal to construct
and operate a rail line in Medina County, Texas.

This Right of Entry shall be valid only from Apil 6, 2006 fhrough April 16, 2006,
Date of authorization: %;/‘?;/ 0

2 /’

Resident

Signature of awthorizing person:

Additional Restrictions and/or Sperial Instructions for Entry {please printy:

Resident Contact Tnformation (please printy:

i ' g /3‘/
Name(a): /% Lo /{./ fff”{“/’ﬁ/ Ly
Telephone Number(s); %!é? - gnﬁ; . 7f é;‘f‘/?
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FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASTUREMENT BATA
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FIELD NOISE MEARUREMENT DATA
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FIELD NOISE MEASUREMENT DATA
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FIELD NOGISE MEASTIREMENT DATA
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FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASUBREMENT DATA
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FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENT DATA

Job # 40%18008.06

m Project: STH Medina Co Tixas Ruil

B OBSERY

T LR AT S

SETE HEENTIFICATHON: S T
sOette Y Lo

CAF S, -
j{f”’%ﬁ') :#’ sz“&’%;”

ol

E«?e?v @4

Kok Greene, Janice k‘.:m Brexak L‘m&

b

%RE WL, CALM ,ﬁ",wrir}*’ MODERATE {1

Pl N NE SE W ONW T ATEEEY cusTy
- CLEAR TSRV T $OG RAIN Ofheee

[ L’QDSPELD

7
ABLE

Wsatlice

INSTRUMENT: 7% ¥ 393§ TYPEST 2 SERIAL B 4 Ao

CALIBRATOR: &%k b

SERIAL, 5)‘ s 23uf
CALIBRATION CHECK: PRE-TEST 15,9 amASPL POST-TEST 937 B A gL

ssmmfavmm&mw? FAST FRONTAL JHANDON ANE§ OTHER:

WINDECREEN X,

 Beod S / fod
F i %3 13w

_2'.,: | fi_i‘.’..! Lnd‘g;{:wﬁd Iﬂvu"‘\f;"q > Lgp 2 %, tl‘f Ly ';&,’L{ 5

i £ 5 Lo » L, s« Ly > b » g

Im P PRy P = B I Ko,

! I
] )

e loe

Fas, 5 Loig + L, s By s Lig

» Ly

Aconstic Mesmemeats

OOMMIENTS:

PRIMARY SOURCE: TRAFFIC AIRCRAFT Rall. INDUSTRIAL JAMBIENT] o'(HER:
ROADWAY TYPE: ot/ 4

COUNT DURATION: _ -MINUTE SPEED (mph) #2COURT:
NB JEB / 8B /WB mm:sswn NB /EB 7 5B /WR
ARTOS: /
JED. TRUCKS: §
VY TRUCKS: !
f
!

.
-

USES:
OTORCYCLES:

! ¢
SPEED BITIMATED BY: RADAR 7 DRIVING 7 ORBERVER

distant CHILDRER PLAYING Mmm‘?m&-mm:m%%ﬂm@ 7 disan TRAING
fi P o I el g ﬁg&g P g ﬁ”"iA&jf 85w \

OTHER: Hummffwk )

SPEED {(mph)
B EB/SB WB

/

g —

—

!

AL Sk

-

CTHER NOISE SOURCES:  disssnt ATRCHAY seechend JRUSTEINGTEAVES / mmammmms“

te

Buurce Wio-zuf Traslc

£

TERRAIN: HARD o [FLAT OTHER:

paOTOS. /£ (J

OTHER COMMENTS | SKETCH:

FIOSES el T

Diestription 7 Sketeh

106



R

RN KIS

FIELD NOISE MEASUREMENT DATA
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HELD NOISE MEASUREMENT DATA
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SURFACE TRANSPORTATION BOARD
WASHINGTON, DU 30423

RIGHTY OF ENTRY FOR NOISE STUDY

Permission is hereby granted to the Surface Transportation Board's Section of Environemental
Analysis (SEA) and its contractor (URS Corporation), including employees of SEA and URS, to
enter the:

1 front vard [ side yard 21 backyard %pen Jeas

of my property located at } !%O (ﬂ K 3 6 5 o temporatily

install, operate, and remove noise monitoring equipment for the purposes of measuring existing
ambient sound levels om or about my property. 1 understand that {hese noise measurements are
part of SEA’s environmental study of Southwest Gulf Railroad Company’s proposal to construct
and aperate a rail line in Medine County, Texas,

This Right of Entry shail be valid only from April 6, 2006 through April J6, 2006.
Date of authorization: 4 ‘»«Q) - 0{2’

~ !

Signature of suthorizing person:
esident

Additional Restrictions andfor Special Instructions for Entry (please print):

Restdent Contact Information (please print):
3,

Namais) m l’}_’fuk’(? - (;;(Fu/‘},ﬁr‘)
Telephone szher(s)%go 4 %\(ﬁ a\ i AS a’\

109



i

FIELD NOISE MEASUREMENT DATA
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SURFACE TRANSPORTATION BOARD
WASHINGTON, DC 20423

RIGHT OF ENTRY FOR NOISE STUDY

Permission is hereby granted to the Surface Transportation Board’s Section of Environmental
Analysis (SEA} and its contractor (URS Corporation), including employees of SEA and URS, to

enter the:
[ fromt yard 11 side yard O backyard ¥ open areas
of my property located at_ /e fhly Pl to tempotarily

fnstall, operate, and remove noise monitoring equipment for the purposes of measuring existing
ambient sound levels on or about my property. ! understand that these noise measurements are
part of SEA"s environmsentsl study of Southwest Golf Railroad Company’s proposal to construct
and operate argil line in Medinz County, Texas.

This Right of Entry shall be valid only from April 6, 2006 through April 16, 2006,

Date of authorization: Weiog

, S
Signature of mthorizing person: _ LA o

Resident

Additional Restrictions and/or Special Instructions for Butry {please prini):

Resident Contact Information (please print);

. 71t o
Name(sh ;’s}»-w?sf{;q Sethee

Telephone Numberfsy: 210 ${8 £920  fp . L)

111



i
il

FIELD NOISE MEASUREMENT DATA
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SURFACE TRANSPORTATION BOARD
WASHINGTON, BC 20423

RIGHT OF ENTRY FOR NOISE STUDY

Permission is hereby granted 1o the Surface Transportation Board's Section of Environmental
Analysis (SEA) and its contractor {URS Corporation), including employees of SBA and URS, 1o
enter the:

1 front yard Csideyard L backyard \s@m areas
Tir 70 A%A
of my propesy locsted at C’f I %”) (:{2 X?Lf o temporarily

install, operate, and remove noise monitoring equipment for the purposes of measuting existing
ambient sound levels on or about my property. I understand that these noise messurements are
pat of SEA’s environmental study of Southwest Gulf Reitroad Company’s proposal to construct
and operate a rail line ip Medina County, Texas.

This Right of Eniry shall be valid only from April 6, 2006 through April 16, 2006.

e TF NS
Date of suethorization: 4 { {)’ Lo

Signature of anthorizing person:

Additional Restrictions and/or Special Instructions for Entry (please print):

Resident Contact Information {please pring):
Name(s): » -j niiw}[..(’: e ‘3"{/’ j}
Telephone Number(s): 8 57381 - %9 9 L.
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FIELD NOISE MEASUREMENT DATA
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SURFACE TRANSPORTATION BOARD
WASHINGTON, DC 20423

RIGHT OF ENTRY FOR NOISE STUDY

Permission is hereby granted to the Surface Transportation Board's Section of Brvironmental
Analysis (SEA) and its contractor {URS Corporation), ineluding employees of SEA and URS, w
enter the;

L3 front yard T side yard 71 backyard %pm arens

%3 o~ 4t
of my property located at (éf?g'f L? Fea\/‘ d{ﬁ %, to temperarily
install, operate, and remove nofse monitoring equiprtent for the purposes of measuring existing
ambient sound levels on or about my property. | understand that these noise measurernents are
part of SEA’s environmental study of Sonthwest Gulf Railroad Company’s propoesal to constrct
and operate a rait line in Medina County, Texas.

This Right of Entry shall be valid enly from April 6, 2006 throngh April 16, 2006,

Date of authorization: L% 7 '—8’ 53
N Y I T
Signature of authorizing person: “‘%ﬁ}*@‘uﬁ /. 2?{;’{{1% ’{j
Resident

Additional Restrictions and/or Special Instructions for Bniry (please primt):

Resident Contact Information (please print):
o o DN v
Name(s): b‘@f e N5 1]

|
(- 1o

S

"; P 5
Tolephone Number(s): pie; L»
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FIELD NOISE MEASUREMENT DATA
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FIELD NOISE MEASUREMENT DATA
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APPENDIX D

PHOTOGRAPHIC LOG
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Color photos can be viewed on the CD provided.
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No photo available
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No photo available
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