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EXECUTIVE SUMMARY

A Noise Impact Analysis was conducted for the U.S. 50 North Vernon Bypass — East Project in Jennings
County, Indiana in the spring of 2013. This study analyzed two alignments, Alternative 4NB2 and
Alternative 6D. The Federal Highway Administration (FHWA) Traffic Noise Model (TNM) Version 2.5 was
used to model proposed noise levels. Measured in A-weighted decibels (dBA), existing noise levels in
the corridor range from 41.2 dBA to 57.7 dBA. Design year (2030) modeled traffic generated noise
levels for both alternatives range from 46.5 dBA to 63.8 dBA. Because no design year noise levels have
been predicted to approach or exceed the FHWA Noise Abatement Criteria (NAC) for Category B or C the
project has not been found to have a traffic noise impact. Based on the Indiana Department of
Transportation (INDOT) Traffic Noise Analysis Procedure, the feasibility and reasonableness of a noise
barrier was not evaluated because there were no impacted receivers. During construction of the
project, noise from construction activities may intermittently dominate the noise environment in the
immediate area of construction.
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1.0 INTRODUCTION
1.1 Purpose of the Noise Analysis Technical Memorandum

The purpose of this Noise Analysis Technical Memorandum is to evaluate noise impacts and abatement
under the requirements of Title 23, Part 772 of the Code of Federal Regulations (23 CFR 772)
“Procedures for Abatement of Highway Traffic Noise” for the US 50 North Vernon Bypass - East Project.
23 CFR 772 provides procedures for preparing operational and construction noise studies and evaluating
noise abatement considered for federal and federal-aid highway projects. According to 23 CFR 772.3, all
highway projects that are developed in conformance with this regulation are deemed to be in
conformance with Federal Highway Administration (FHWA) noise standards.

The Indiana Department of Transportation (INDOT) Traffic Noise Analysis Procedure (INDOT Noise, 2011)
establishes INDOT policy for implementing 23 CFR 772 in Indiana. The Traffic Noise Analysis Procedure
outlines the requirements for analyzing highway traffic noise. Noise impacts associated with this
project) will be included in the project’s Environmental Assessment (EA), in compliance with the
National Environmental Policy Act (NEPA).

1.2 Project Purpose and Need

The purpose of this project is to seek a cost-effective solution to the transportation problems in the U.S.
50/North Vernon area.

The purpose of this project is to resolve four documented transportation problems in the U.S. 50/North
Vernon area. Specifically, the project would:
e Reduce congestion along U.S. 50 and S.R. 3/S.R. 7 through and around North Vernon;
e Provide a safer transportation facility for both truck and passenger vehicles through and around
North Vernon;
e Provide an efficient transportation link between the existing and growing industrial area on the
north side of North Vernon to U.S. 50; and
e Support state and local transportation planning.

2.0 METHODOLOGY
2.1 Fundamentals of Traffic Noise

The human ear perceives noise as a form of vibration that causes pressure variations. The ear is
sensitive to this variation and perceives it as sound. The intensity of these pressure variations causes
the ear to discern different levels of loudness. These pressure differences are commonly measured in
decibels (dB). The decibel scale that is audible to the human ear spans about 140 decibels. A dB level of
zero is barely audible to the human ear while 140 dB is an unrecognizable sound which is painful to the
listener. The decibel scale is a logarithmic representation of the actual sound pressure variation. This
means that a 26 percent change in energy level only changes the sound level 1 dB. It would be possible
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for the human ear to detect this difference only in a laboratory. Increasing the energy level 100 percent
would result in a 3 dB increase, which would be barely perceptible outdoors. A tripling in sound energy
level would result in a clearly noticeable change of 5 dB in the sound level. An increase of ten times the
energy level would result in a 10 dB increase in the sound level, which would be perceived as a doubling
of the sound level.

The human ear has a non-linear sensitivity to noise. To account for this in noise measurement,
electronic weighting scales are used to define the relative loudness of different frequencies. The “A”
weighting scale, expressed as dBA, is widely used in environmental work because it most nearly matches
the non-linear nature of human hearing.

The measurement that is most commonly used to express dBA levels for traffic noise is the Hourly
Equivalent Sound Level [Leg(h)]. The Leg(h) describes a noise-sensitive receptor’s cumulative exposure
from all noise-producing events over a 1-hour period.

Traffic noise studies for road projects in Indiana are performed in accordance with 23 CFR 772 and
INDOT’s Traffic Noise Analysis Procedure. There are five main steps comprising traffic noise studies:

identify noise sensitive receptors,

determine existing ambient peak noise levels,
predict future peak noise levels,

identify traffic noise impacts, and

us W N e

evaluate mitigation measures for sensitive receptors where traffic noise impacts occur.

Traffic-generated Leq(h) noise levels were predicted for the design year (2030) using FHWA's Traffic
Noise Model (TNM) Version 2.5, a computer simulation model. The model takes into account
anticipated traffic volumes, vehicle types, vehicle speeds, roadway geometry, and sensitive receptor
locations to calculate future traffic-generated noise levels. Noise levels were predicted for the outdoor
living areas at each sensitive receptor using the worst traffic conditions likely to occur on a regular basis
during the design year. Future noise levels were predicted for Alternative 4NB2 and Alternative 6D (see
Tables C-1)

According to FHWA and INDOT noise policies, a traffic noise impact occurs when either of the following
conditions result at a sensitive receptor:

e The future predicted Leq(h) noise level approaches (is within 1 dBA) or exceeds the Noise
Abatement Criteria (NAC) shown in Table 1.

e The future predicted Leq(h) noise level substantially exceeds (by 15 or more dBA) the existing
Leg(h) noise level. Traffic-generated noise level increases of 15 dBA or more are typically
associated with roadway improvements on a new alignment.
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2.2 Methods for Identifying Land Uses and Selecting Noise Measurement and Modeling
Receptor Locations

A field investigation was conducted to identify land uses that could be subject to traffic and construction
noise impacts from the proposed project. Land uses in the project area were categorized by land use
type, Activity Category as defined in Table 1, and the extent of frequent human use. As stated in the
Traffic Noise Analysis Procedure, noise abatement is only considered for areas of frequent human use
that would benefit from a lowered noise level. Although all developed land uses are evaluated in this
analysis, the focus is on locations of frequent human use that would benefit from a lowered noise level.
Accordingly, this impact analysis focuses on locations with defined outdoor activity areas, such as
residential backyards and common use areas at recreational facilities.

Table 1
Noise Abatement Criteria in 23 CFR 772

Activity Evaluation . L.
Laeg(h) Activity Description

Category Location

Lands on which serenity and quiet are of extraordinary

A 57 Exterior significance and serve an important public need and where
the preservation of those qualities is essential if the area is to
continue to serve its intended purpose.

B 67 Exterior Residential.

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

C 67 Exterior

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

E 72 Exterior | Hotels, motels, offices, restaurants/bars, and other developed
lands, properties or activities not included in A-D, or F.

Agriculture, airports, bus yards, emergency services,

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

Undeveloped lands that are not permitted.
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2.3 Traffic Noise Level Prediction Methods

Traffic noise levels were predicted using TNM 2.5. Traffic noise was evaluated under design year
conditions for both alternatives. Loudest-hour traffic volumes, vehicle classification percentages, and
traffic speeds under design-year (2030) conditions were developed for input into the model. The
loudest hour traffic volumes, vehicle classification percentages, and traffic speeds under design-year
(2030) conditions were developed for input into the traffic noise model. The loudest hour is generally
characterized by free-flowing traffic at the highway design speed (i.e., Level of Service [LOS] C or better).
Peak traffic volumes for the new roadway alternatives are not predicted to exceed LOS B, therefore
design hour traffic volumes were used in this analysis. Hourly traffic volumes used in this study were
taken from the Indiana Department of Transportation (Deliberative) US 50 Analysis Update Report
(INDOT Traffic 2011).

2.4 Methods for Identifying Traffic Noise Impacts and Consideration of Abatement

Traffic noise impacts are considered to occur at receptor locations where predicted design-year noise
levels are at least 15 dBA greater than existing noise levels, or where predicted design year noise levels
approach or exceed the NAC for the applicable activity category. Where traffic noise impacts are
identified, noise abatement must be considered for reasonableness and feasibility as required by 23 CFR
772 and the Traffic Noise Analysis Procedure.

According to the Traffic Noise Analysis Procedure, abatement measures are considered acoustically
feasible if a minimum noise reduction of 5 dBA at a majority of impacted receptors is predicted with
implementation of the abatement measures. Other factors that affect feasibility include topography,
access requirements for driveways and ramps, presence of local cross streets, utility conflicts, other
noise sources in the area, and safety considerations. The overall reasonableness of noise abatement is
determined by considering factors such as:

e Cost;

e Absolute predicted noise levels;

e Predicted future increase in noise levels;

e Expected noise abatement benefits;

e Achieve a 7dBA reduction for benefitted first row receptors in the design year;
e Build date of surrounding residential development along the highway;

e Environmental impacts of abatement construction;

e Opinions of affected residents;

e Input from the public and local agencies; and

e Social, legal, and technological factors.

Details of this evaluation are provided in Section 4.2.
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3.0 EXISTING NOISE ENVIRONMENT
3.1 Existing Land Uses

A field investigation was conducted on March 14, 2013 to identify land uses that could be subject to
traffic and construction noise impacts from the proposed project. Single-family residences, light
industrial warehouses, manufacturing facilities, a state forest, a golf course, agricultural fields,
unpermitted land likely to be developed, and a church were identified as Activity Category B, C, F and G
land uses in the project area. While Activity Category G land uses exist in the project area no areas of
frequent outdoor use were identified.

As required by the Traffic Noise Analysis Procedure, although all developed land uses are evaluated in
this analysis, noise abatement is only considered for areas of frequent human use that would benefit
from a lowered noise level. Accordingly, this impact analysis focuses on locations with defined outdoor
activity areas, such as residential backyards and common use areas at other facilities.

For this project one receptor was modeled for a single corresponding dwelling unit or area of frequent
outdoor use.

To determine the number of receptors appropriate for Selmier State Forest and St. Anne’s Golf course
the algorithm provided in the Traffic Noise Analysis Procedure was used. This algorithm converts total
usage to equivalent receptors. The daily number of users for Selmier State forest was obtained through
correspondence with Mr. Rob McGriff, the District Forester. The daily number of users for St. Anne’s
Golf Course was obtained through correspondence with Mr. Greg Bishop, the course general manager.
The average daily users input into the algorithm for Selmier State Forest and St. Anne’s Golf Course were
20 and 50, respectively.

Land uses in the project area have been grouped into a series of numbered Noise Sensitive Areas (NSAs)
that are identified in Appendix A.

e NSA 1 is located on the east and west sides of SR 3 at the north end of the project. This area is
generally flat. This area consists of several residences and one church.

e NSA 2 is located north of both alternatives, on either side of CR 75 W. This area is generally flat.
This area consists of light industrial land uses.

e NSA 3 is located in the vicinity of the intersection of CR 250 N and CR 20 W. This area is generally
rolling terrain. This area consists of rural residential land uses with interspersed woodlots.

e NSA 4 is located on the east and west side of the Vernon Fork of the Muscatatuck River in the
middle of the project area. This area is generally rolling and is divided by the river. This area is
entirely rural residential.

e NSA 5 is located in the vicinity of the intersection of CR 75 E and US 50. This area is generally
flat. This area is predominately rural residential with one commercial property (a storage
facility) and one church.

o NSA 6 is located both north and south of CR 350 N. This NSA is also located both north and
south of the proposed Alternative 4NB2. This area is generally flat. This area is predominately
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rural residential but also contains St. Anne’s Golf Course to the north and Selmier State Forest to
the south.

e NSA 7 is located in the northeast corner of the project area in the area south of CR 350 N and
north of the Vernon Fork of the Muscatatuck River. This area is generally rolling and is divided
by ravines associated with Unnamed Tributaries of the river. This area is entirely rural
residential.

e NSA 8 is located in the vicinity of the intersection of CR 300 N and CR 175 E, on both sides of the
proposed Alternative 4NB2. This area is generally flat. This area is predominately rural
residential and agricultural.

e NSA 9 is located roughly between CR 175 E and CR 275 E along the existing US 50. This area is
generally flat. Residential, commercial and agricultural land uses occur in this area.

3.2 Noise-Sensitive Receptors and Existing Noise Conditions

Noise-sensitive receptors are those locations where activities that could be affected by increased traffic
noise levels occur (e.g., residences, motels, churches, schools, parks and libraries). Existing noise levels
are determined for the most commonly used outdoor living areas at sensitive receptors. For residences,
this is typically the backyard or front porch. Noise-sensitive receptors are sporadic throughout the
project corridor (see Appendix A). A total of 82 sensitive receptors representing 82 equivalent
residential units or areas of frequent outdoor use were identified in the project area for analysis as part
of the noise study. These receptors include all Category B, C and F land uses located within
approximately 500 feet of the alignments.

Existing noise levels at representative receptors throughout the corridor ranged from 41.2 to 57.7 dBA
with a corridor average of 46.1 dBA. Table 2 summarizes the results of the existing noise measurements
taken. Site conditions for each measurement are included on the field survey forms in Appendix D.

Table 2
Summary of Short-Term Measurements

Position Address Land Use Start Time Du‘ratlon Measure
(minutes) D Leqih)
ST1 3280 N. State Hwy 3 Church 9:16 am 20 57.7
ST2 3355 N. 4™ Street Commercial 10:11 am 20 42.3
ST3 485 W CR 250N Residential 10:45 am 20 44.7
ST4 N. Base Road Residential 12:32 pm 20 41.2
ST5 1030 E CR 250N Residential 3:48 pm 20 51.0
ST6 2015 N CR 175E Residential 2:50 pm 20 47.9

These short term measurements were conducted using a Larson-Davis Model LXT sound level meter
(serial number 2848). Measurements were taken over a 20-minute period at each site. Calibration of the
meter was checked before and after field work using a Larson-Davis Model Cal 200 (serial number 8536).
Noise meter calibration data is included in Appendix F.
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TNM 2.5 was used to compare measured traffic noise levels to modeled noise levels at the
measurement locations. This comparison used measurements ST1 and ST6 because these measurement
sites were located adjacent to roadways that had traffic in sufficient quantity for input into the TNM 2.5
noise model. As shown in Table 3, comparing the modeled and measured noise levels using observed
traffic counts confirms the applicability of the model to the study area. Modeled noise levels are within
2 decibels of measured noise levels at both locations. Existing traffic noise levels and predicted traffic
noise levels for the existing condition are within +/- 3 dBA, indicating reasonable correlation. Therefore,
this model is validated per 23 CFR 722.11 (d)(2), and no calibration of the model was made.

Modeled existing traffic generated noise levels do not account for ambient background noise, which was
the dominant noise source for existing measurements ST2, ST3, ST4, and ST5. Low observed traffic
counts on the nearest roadway resulted in modeled existing traffic noise levels lower than existing
measured levels.

Table 3
Comparison of Measured to Predicted Sound Levels in the TNM Model
Measurement Measured Sound Predicted Sound Measured minus
Position Level (dBA) Level (dBA) Predicted (dBA)
ST1 57.7 58.1 -0.4
ST6 47.9 46.6 1.3
4.0 FUTURE NOISE ENVIRONMENT, IMPACTS, AND CONSIDERED ABATEMENT
4.1 Future Noise Environment and Impacts

As described in Section 2.3, these predictions utilize forecasted design hour traffic conditions to ensure a
conservative estimate of noise levels for the loudest noise hour. The comparison to existing conditions
is included in the analysis to identify traffic noise impacts under 23 CFR 772.

Predicted noise levels for Category B and C receptors for Alternatives 4NB2 and 6D range from 47.0 dBA
to 63.8 dBA and 46.5 dBA to 63.8 dBA, respectively. Modeling results, shown in Table C-1 in Appendix C
indicate that predicted traffic noise levels for the design-year with-project conditions do not approach or
exceed the NAC of 67 dBA Ley(h). Based on the existing ambient noise levels and predicted future noise
levels at nearby receptors, no receptors are predicted to experience a substantial noise increase.

As shown in Appendix A, undeveloped areas adjacent to the corridor are not predicted to approach or
exceed the NAC based on the 66 dBA contour line.

4.2 Noise Abatement Analysis

In accordance with 23 CFR 772, noise abatement is considered where noise impacts are predicted in
areas of frequent human use that would benefit from a lowered noise level. As no impacted receiver
was identified as part of this project, a noise abatement analysis was not conducted.
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5.0 CONSTRUCTION NOISE

During construction of the project, noise from construction activities may intermittently dominate the
noise environment in the immediate area of construction.

Table 4 summarizes noise levels produced by construction equipment that is commonly used on
roadway construction projects. Construction equipment is expected to generate noise levels ranging
from 70 to 90 dBA at a distance of 50 feet, and noise produced by construction equipment would be
reduced over distance at a rate of approximately 6 dBA per doubling of distance.

Table 4
Construction Equipment Noise

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

Source: U.S. Environmental Protection Agency 1971.

No adverse noise impacts from construction are anticipated because construction noise would be short-
term and intermittent. Measures to minimize the temporary impacts will include requiring equipment
to have sound-control devices that are no less effective than those provided on the original equipment
and requiring all equipment to be muffled.

6.0 STATEMENT OF LIKELIHOOD

Based on the studies thus far conducted for U.S. 50 North Vernon Bypass — East Project, the State of
Indiana has not identified any locations where noise abatement is likely. Noise abatement was not
evaluated as no receivers were found to be impacted by this project. A reevaluation of the noise
analysis will occur during final design. If during final design it is determined that conditions have
changed such that noise abatement is feasible and reasonable, abatement measures might be provided.
The final decision on the installation of any abatement measure(s) will be made upon the completion of
the project’s final design and the public involvement processes.

7.0 REFERENCES
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Table B-1, Traffic Data for Proposed Conditions

Total Peak :‘:‘::
'.I'raff-lc Sere # of Volume DHV % Hour o Speed
Direction Lanes (2030) Auto (AT/HT)
Truck
AADT Volume
Volume
Mainline
Eastbound SR3toCR75W 1 1,322 10 91 41 55/50
Eastbound | CR /> Wt CR 1 1,309 10 90 41 55/50
20W
CR20W to
Eastbound Existing US 50 1 1,206 10 83 37 55/50
Westbound | SR3toCR75W 1 1,334 10 92 41 55/50
Westbound | R7>WtoCR 1 1,308 10 90 41 55/50
20W
CR20 W to
Westbound Existing US 50 1 1,213 10 84 38 55/50
Cross Streets
Northbound | >R 3 Northof 1 3,836 10 265 119 45/40
Bypass
Northbound |~k > South of 1 822 10 57 25 45/40
Bypass
Southbound | >R 3 Northof 1 2,939 10 203 91 45/40
Bypass
Southbound | R 3 Southof 1 822 10 57 25 45/40
Bypass
Northbound | R 7> W, North 1 13 10 1 0 35/30
of Bypass
Southbound | <R 7> W North 1 25 10 2 1 35/30
of Bypass
Northbound | R 20 W, North 1 83 10 6 3 35/30
of Bypass
Northbound | R 20 W, South 1 18 10 1 1 35/30
of Bypass
southbound | CR 20 Northof 1 76 10 5 2 35/30
Bypass
Southbound | <R 20 W, South 1 19 10 1 1 35/30
of Bypass
Eastbound Existing US 50 2 491 10 34 15 55/50
Westbound Existing US 50 2 500 10 35 15 55/50

Source: U.S. 50 Analysis Update Report.

Note: AADT-Average Annual Daily Traffic

DHV - Design Hourly Volume
AT- Auto Traffic
HT — Heavy Truck Traffic
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Table C-1 — Predicted Noise Levels

Build Alternative Noise Analysis
2

© z g @ e _ 5

: AN E

) 3 - “ t o9 3 < ¢ 8 S
= 3 @ o 3 |2 &25 = -5 = &
g @ _ 3 £ |3 |88| &8¢ 5 £ £ 5 5
g £3 2 2| g2 |Eg| 282 g 52 8 | %
& 22 5 g | 2|2¢&| 25 E &= £ 3
RO1 1 Residential B 67 1 58.7 None 58.6 None N/A
RO2 1 Residential B 67 1 59.7 None 59.7 None N/A
RO3 1 Church C 67 1 63.8 None 63.8 None N/A
RO4 1 Residential B 67 1 55.6 None 55.5 None N/A
RO5 2 Industrial F N/A 1 56.0 None 56.0 None N/A
RO6 2 Industrial F N/A 1 47.6 None 46.9 None N/A
RO7 2 Industrial F N/A 1 47.6 None 46.5 None N/A
RO8 3 Residential B 67 1 t None 53.8 None N/A
RO8a 3 Residential B 67 1 t None 50.1 None N/A
R0O9 3 Residential B 67 1 t None 48.5 None N/A
R10 3 Residential B 67 1 t None 52.0 None N/A
R11 3 Residential B 67 1 t None 56.5 None N/A
R12 3 Residential B 67 1 t None 50.7 None N/A
R13 3 Residential B 67 1 t None 48.7 None N/A
R14 3 Residential B 67 1 t None 48.1 None N/A
R15 3 Residential B 67 1 t None 47.9 None N/A
R16 3 Residential B 67 1 t None 52.2 None N/A
R17 3 Residential B 67 1 t None 56.0 None N/A
R18 3 Residential B 67 1 t None 47.5 None N/A
R19 4 Residential B 67 1 t None 49.9 None N/A
R20 4 Residential B 67 1 t None 52.8 None N/A
R21 4 Residential B 67 1 t None 50.3 None N/A
R22 5 Residential B 67 1 t None 52.3 None N/A
R23 5 Residential B 67 1 t None 47.8 None N/A
R24 5 Residential B 67 1 t None 57.9 None N/A
R25 5 Residential B 67 1 t None 58.8 None N/A
R26 5 Residential B 67 1 t None 52.2 None N/A
R27 5 Residential B 67 1 t None 49.9 None N/A
R28 5 Residential B 67 1 t None 48.3 None N/A
R29 5 Residential B 67 1 t None 50.1 None N/A
R30 5 Residential B 67 1 t None 52.7 None N/A
R31 5 Residential B 67 1 t None 57.0 None N/A
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Table C-1 — Predicted Noise Levels

Build Alternative Noise Analysis
2

9 2 ] Eo 5
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3 a_ 3 Z| 3|32 &8¢ 5 EE 5 5

: | $3 ? s g |58 sz & £ | £ ¢

« 2z 5 < 2 | 2x| 2<Z< E a< E @

R32 5 Residential B 67 1 + None 60.6 None N/A
R33 5 Commercial F N/A 1 t None 58.2 None N/A
R34 5 Residential B 67 1 + None 57.6 None N/A
R35 5 Residential B 67 1 + None 57.8 None N/A
R36 5 Residential B 67 1 + None 55.9 None N/A
R37 5 Residential B 67 1 + None 53.1 None N/A
R38 5 Residential B 67 1 + None 51.8 None N/A
R39 5 Commercial F N/A 1 t None 53.1 None N/A
R40 5 Church C 67 1 + None 60.6 None N/A
R41 5 Residential B 67 1 + None 55.0 None N/A
R42 5 Residential B 67 1 + None 58.4 None N/A
R43 5 Residential B 67 1 + None 55.1 None N/A
R44 5 Residential B 67 1 + None 53.8 None N/A
R45 5 Residential B 67 1 + None 53.2 None N/A
R46 5 Residential B 67 1 + None 49.8 None N/A
R47 6 Residential B 67 1 52.6 None t None N/A
R48 6 Residential B 67 1 54.3 None t None N/A
R49 6 Residential B 67 1 60.8 None t None N/A
R50 6 Residential B 67 1 57.1 None t None N/A
R51 6 Residential B 67 1 54.5 None t None N/A
R52 6 Residential B 67 1 57.1 None t None N/A
R53 6 Residential B 67 1 61.9 None t None N/A
R54 7 Residential B 67 1 49.3 None t None N/A
R55 7 Residential B 67 1 53.3 None t None N/A
R56 7 Residential B 67 1 48.8 None t None N/A
R57 7 Residential B 67 1 52.0 None t None N/A
R58 7 Residential B 67 1 52.3 None t None N/A
R59 8 Residential B 67 1 50.5 None t None N/A
R60 8 Residential B 67 1 53.6 None t None N/A
R61 8 Residential B 67 1 52.2 None t None N/A
R62 8 Residential B 67 1 56.3 None t None N/A
R63 9 Residential B 67 1 50.1 None t None N/A
R64 9 Residential B 67 1 55.3 None t None N/A
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Table C-1 — Predicted Noise Levels

Build Alternative Noise Analysis
g

% ()]
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2 v~ 2 £ KT o8| act 15} = £ (3] o
g 2 - 2 | o |EY| c5 8 g 5 E S =
& 2z 5 g | 228|235 E &= E 3
R65 9 Commercial F N/A 1 52.4 None t None N/A
R66 9 Residential B 67 1 51.2 None t None N/A
R67 9 Residential B 67 1 50.9 None t None N/A
R68 9 Residential B 67 1 62.0 None t None N/A
R69 9 Residential B 67 1 52.3 None t None N/A
R70 9 Residential B 67 1 55.3 None t None N/A
R71 9 Commercial F N/A 1 57.3 None t None N/A
R72 9 Residential B 67 1 52.5 None t None N/A
R73 9 Residential B 67 1 57.4 None t None N/A
R74 9 Residential B 67 1 57.5 None t None N/A
SFO1 6 Recreational C 67 1 59.1 None T None N/A
SF02 6 Recreational C 67 1 58.4 None T None N/A
GCO1 6 Recreational C 67 1 47.0 None T None N/A
GC02 6 Recreational C 67 1 51.8 None T None N/A
GCO03 6 Recreational C 67 1 49.2 None t None N/A
GC04 6 Recreational C 67 1 53.4 None t None N/A
GCO05 6 Recreational C 67 1 51.2 None t None N/A

T— Residence corresponding to receiver location either displaced or not within 500 ft of the proposed alternative.
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FIELD SURVEY FORMS
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APPENDIX E

TNM Data Tables
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APPENDIX E-1

Proposed Roadway Tables
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APPENDIX E-2

TNM Receiver Input
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APPENDIX F

Noise Meter Calibration Data
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~Calibration Certificate~

3149 East Kemper Rd.
Cincinnati, OH 43241
Ph: 513-351-9919
Fax: 513-458-2172

1 N ¢
APLBCROUFCO, www.modalshop.com
Manufacturer: Larson Davis Asset ID:
Model: CAL200 Calibration Date: June 15, 2012
Serial Number: 8536 Due Date:
Description: Acoustic Calibrator Technician: Ed Devlin
Customer: TMS Rental Approval: %W s & JZ»\
Calibration Results: Temperature: 22°C (72 °F)
Measured SPL : 93.96 dB re. 20uPa Humidity: 41.70%
Measured Frequency : 1,000.00 Hz Pressure: 996.2 mbar

Upon receipt for calibration, the instrument was found to be:
WITHIN  the stated tolerance of the manufacturer's specification.

Note: As Found / As Left: In Tolerance.

Measurement uncertainty at 95% confidence level: 0.3 dB

The subject instrument was calibrated to the indicated specification using standards stated below or to accepted
values of natural physical constants. This document certifies that the instrument met the following specification upon
its return to the customer.

This calibration is traceable through : 822/278767-10

Notes:

The calibration was performed under operating procedures intended to implement the requirements of 1ISO 9001,
ISO 17025 and ANSI Z540. Unless otherwise noted, the reported value is both "as found" and "as left" data.
Calibration results relate only to the items calibrated. This certificate may not be reproduced, except in full, without
Written permission.

Reference Equipment Used:
Manuf. Model Serial Cal. Date  Due Date
GRAS 40AG 77606 9/16/2011 9/16/2012

Page 1 of 2
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~Calibration Certificate~

3149 East Kemper Rd.
Cincinnati, OM 45241
Ph: 513-351-9919
Fax: 513-458-2172

% www.modalshop.com
Manufacturer: Larson Davis Asset ID:
Model: CAL200 Calibration Date: June 15, 2012
Serial Number: 8536 Due Date:
Description: Acoustic Calibrator Technician: Ed Devlin
Customer: TMS Rental Approval: W@ /[;F @; L\
Calibration Results: Temperature: 22°C (72 °F)
Measured SPL : 113.96 dB re. 20uPa Humidity: 41.70%
Measured Frequency : 1,000.00 Hz Pressure: 999.2 mbar

Upon receipt for calibration, the instrument was found to be:
WITHIN  the stated tolerance of the manufacturer's specification.

Note: As Found / As Left: In Tolerance.

Measurement uncertainty at 95% confidence level: 0.3 dB

The subject instrument was calibrated to the indicated specification using standards stated below or to accepted
values of natural physical constants. This document certifies that the instrument met the following specification upon
its return to the customer.

This calibration is traceable through : 822/278767-10

Notes:

The calibration was performed under operating procedures intended to implement the requirements of ISO 9001,
[SO 17025 and ANSI Z540. Unless otherwise noted, the reported value is both "as found” and "as left" data.
Calibration results relate only to the items calibrated. This certificate may not be reproduced, except in full, without
written permission.

Reference Equipment Used:
Manuf. Model Serial Cal. Date Due Date
GRAS 40AG 77606 9/16/2011 9/16/2012

Page 2 of 2
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Certificate of Calibration and Conformance

This document certifies that the instrument referenced below meets published specifications per
Procedure PRD-P263; ANSI $1.4-1983 (R 2006) Type 1; S1.4A-1985; S1.43-1997 Type 1; S1.11-
2004 Octave Band Class 0; $1.25-1991; IEC 61672-2002 Class 1; 60651-2001 Type 1; 60804-2000
Type 1; 61260-2001 Class 0; 61252-2002.

Manufacturer: Larson Davis Temperature: 70.7 °F
Model Number: LxT 23 g
Serial Number: 2848 Rel. Humidity: 23 %
Customer: Pressure: 999 mbars
Description: Sound Level Meter 999 hPa
Note: As Found / As Left: In Tolerance

Upon receipt for testing, this instrument was found to be:
Within the Stated tolerance of the manufacturer's specification

Calibration Date: 14-Dec-12 Calibration Due:

Calibration Standards Used:
Manufacturer Model Serial Number Cal Due Traceability No.
Larson Davis LDSigGen/2239 0760/0109 4/16/2013 2012-157887

This Certificate attests that this instrument has been calibrated under the stated conditions with Measurement and
Test Equipment (M&TE) Standards traceable to the National Institute of Standards and Technology (NIST). All of the
Measurement Standards have been calibrated to their manufacturers’ specified accuracy / uncertainty. Evidence of
traceability and accuracy is on file at The Modal Shop and/or Larson Davis Corporate Headquarters. An acceptable
accuracy ratio between the Standard(s) and the item calibrated has been maintained. This instrument meets or
exceeds the manufacturer's published specification unless noted.

This calibration complies with 1ISO 17025 and ANS! Z540. The collective uncertainty of the Measurement Standard
used does not exceed 25% of the applicable tolerance for each characteristic calibrated unless otherwise noted.

The results documented in this certificate relate only to the item(s) calibrated or tested. Calibration interval
assignment and adjustment are the responsibility of the end user. This certificate may not be reproduced, except in

full, without the written approval of The Mcdal Shop.
Signature: /“;ﬁ/

Technician: Tim Rarden
T H E
S H 0 The Modal Shop, Inc.
P N C 3149 East Kemper Road
: ; Cincinnati, OH 45241
APCRGROUP CO. Phone: (513) 351-9919
(800) 860-4867
PRD-F242 revNR December 2, 2008 www.madalshop.com Page 1 of 1
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T H E 3149 East Kemper Rd.

.,l_r MODAL Cincinnati, OH 45241
—=SHOP . oo . . Ph: 513-351-9919
TN e ~Certificate of Calibration~ Fax: 513-458-2172
2 XPCBGROCPCO www.modalshop.com
Manufacturer: PCB Asset ID:
Model Number: 377B02 Customer: TMS Rental
Serial Number: LW135135 Calibration Date: Feb 28,2013 12:44:16
Description: Free-Field Microphone Due Date:
Sensitivity: 250 Hz 1 kHz Temperature: 71 (22) °F(°C)
-25.10 -2523 dBre. 1V/Pa Humidity: 28 %o
55.58 5478 mV/Pa Ambient Pressure: 987.8  mbar
Cal. Results: In Tolerance Polarization Voltage: 0 VvDC
5
0
= -5 Frequency Response Characteristics : The upper curve is the free field
characteristic for the microphone with protection grid. The lower curve is the
pressure response recorded by electrostatic actuator.
.10 -
Sensitivity : The stated sensitivity is the open-circuit sensitivity. When used with a
typical preamplifier the sensitivity will be 0.2 dB lower.
HE 4 R e 1§
10 100 1000 10000

Frequency [Hz]

Traceability: The calibration is traceable through 681/280411-11.

Notes: Calibration results relate only to the items calibrated.
This certificate may not be reproduced, except in full, without written permission.
This calibration is performed in compliance with ISO 9001, ISO 17025 and ANST Z540.
Measurement uncertainty (250 Hz sensitivity calibration) at 95% confidence level: 0.30 dB.
Calibrated per procedure PRD-P204.

User Note : As Found / As Left: In Tolerance.

Frequency Response with reference to level at 250 Hz
Frequency Upper Frequency Upper Frequency Upper Frequency Upper

(Hz) (dB) (Hz) (dB) (Hz) (dB) (Hz) (dB)
20 -0.07 630 -0.01 4500 -0.72
25 -0.07 800 0.01 5000 -0.80
315 -0.14 1000 -0.01 5600 -0.88
40 0.03 1120 -0.02 6300 -0.93
50 -0.05 1250 -0.04 T100 -0.95
63 0.01 1400 -0.05 8000 -0.89
80 0.01 1600 -0.12 9000 -0.80
100 0.00 1800 -0.15 10000 -0.84
125 0.02 2000 -0.16 11200 -0.75
160 0.00 2240 -0.22 12500 -0.38
200 0.00 2500 -0.28 14000 0.19
250 0.00 2800 -0.34 16000 0.75
315 0.00 3150 -0.43 18000 0.77
400 -0.01 3550 053 20000 0.07
500 0.01 4000 -0.65
Technician: Ed Devlin Reference Equipment Used:
@ L Fiae . Manuf. Model Serial  Cal. Date Due Date
Approval: “=t%% 2 GRAS 40AG 77606 9/21/2012 9/21/2013

|AG¢REDITEDI

CALIBRATION CERT 2649.01 Page 1 of 1
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The LarsoneDavis Model CAL200 is a Class 1L microphone cal-
ibrator intended for the LarsoneDavis 1/2” or 1/4" diameter
microphones typically used on LarsoneDavis Model 812, §14,
820, 870, 2800, 2900 and 3200. The CAL200 provides a choice
of calibration sound pressure levels, 94.0 and 114.0 dB (switch
selectable) at a frequency of 1 kHz.

Using the Calibrator

1. Select the desired calibration sound pressure level using the
switch mounted on the side of the calibrator. When the
atmospheric pressure differs from 1013 millibars, add the
pressure correction listed on the CAL200 back label to the
nominal sound pressure level of 94 or 114 dB to determine
the actual level.

2. Insert the 1/2" microphone fully into the microphone
opening at the top of the calibrator. For level verification with

1/4" microphones, insert the AD112 adaptor into the

microphone opening and then insert the microphone fully
into the adaptor.

3. With the microphone connected to the instrument being
calibrated, press the CAL200’s ON button. With a fresh
battery, the calibrator will emit an accurate tone for more
than 60 seconds before automatically shutting off.

LarsoneDavis Laboratories - CAL200 Brochure

1681 West 820 North = Provo, Utah 84601 » (801) 375-0177 » Fax t801) 375-0182 » http://www.lardav.com

Model CAL200
Sound Level Calibrator

4. Make a reading. If the reading is not within tolerance, refer
to the instrument’s manual for instructions on how to adjust
the instrument. )

Note 1: When making a sequence of measurements, a
calibration check and an adjustment (if necessary) of the
instrument should be made at the beginning. At the end of the
measurements, calibration should be checked again. The
inaccuracy of the measurements will be at least the difference
between the beginning and ending calibration values.

5. Keep a calibration history of all adjustments.

Calibration history keeping can be minimized if adjustments
to the instrument are made only when the tolerance is
exceeded. This is a user decision, but reasonable values might
be +0.2, +0.5, or +1.0 dB for Type 1 measurements.

Calibration History

Larsone Davis strongly recommends that a history report of each
calibration adjustment be kept for each piece of equipment. Nor-
mally, most modern equipment requires little or no adjustment
once the initial calibration is performed. But systematic drifts are
possible, and these should be recarded for corrective action.
The Larsone Davis Models 812, 814, 820, and 870 automatically
keep a calibration history that can be printed out before an over-
all reset.

Battery Replacement

At the 114 dB calibration level, the battery will last for approxi-
mately 42 hours, which corresponds to about 1,700 calibrations.
When using the 94 dB calibration level, the battery will last for
approximately 63 hours, corresponding to ahout 2,500 calibra-
tions. As the battery becomes weaker, the calibration accuracy
will not degrade, but the operating time will decrease until the
time is too short to accomplish an adeguate calibration. At this
time, the battery should be replaced.

Environmental Precautions

While the CAL200 will perform normally under a variety of grad-
vally changing environmental conditions, some precautions
should be taken when sudden changes occur:

1. The temperature of the CAL200 should be stable. If the
temperature changes suddenly, such as moving outdoor to
indoor, provide a stabilization time of 15 minutes. This will
ensure that the temperature compensation sensors are at the

April 24, 1997
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Prevost, Daniel

From: Bales, Ronald [rbales@indot.IN.gov]

Sent: Wednesday, July 24, 2013 11:50 AM

To: Mills, Trevor

Cc: Mills, Trevor; Coordinator7; Mcmullen, Kenneth B.; Prevost, Daniel; Randolph, Tobias;
Connolly, Richard

Subject: Des. No. 1173374, US 50 North Vernon Bypass East Project, Jennings County, Indiana

(Noise Analysis)

A Traffic Noise Analysis report was completed by Parsons on July 24, 2013 for the US 50 North Vernon Bypass East in
Jennings County, Indiana. Based on the results of this analysis, the state of Indiana has not identified any locations
where noise abatement is likely. Noise abatement was not evaluated for this segment of the North Vernon Bypass as no
receptors were found to be impacted by the project in the design year. A reevaluation of the noise analysis will occur
during final design. If during final design it is determined that conditions have changed such that noise abatement is
feasible and reasonable, abatement measures might be provided. The final decision on the installation of any
abatement measure(s) will be made upon completion of the project’s final design and the public involvement

processes.

Therefore we are not recommending noise barriers be included in this project.
This e-mail serves as approval of the traffic noise analysis report.
Please let us know if you would like to view the full report or discuss further. Thank you.

Ron Bales

Senior Environmental Manager
INDOT-Environmental Services Division
317-234-4916

From: Coordinator7

Sent: Wednesday, July 24, 2013 11:14 AM

To: Mcmullen, Kenneth B.

Cc: Bales, Ronald; Mills, Trevor

Subject: FW: File Upload Confirmation; DES 1173374

1 - File of Revised Noise Analysis Technical Memorandum is ready for review. file is in CO REVIEW STATUS IN ERMS.

Syed,

Syed Ali
Central Office Coordinator

Highway Design and Technical Division
Tel: 317 - 233 - 2058

E - Mail: Sali@indot.in.gov

From: Connolly, Richard [mailto:Richard.Connolly@parsons.com]
Sent: Wednesday, July 24, 2013 8:48 AM
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To: Coordinator7
Cc: Bales, Ronald; Mcmullen, Kenneth B.; Mills, Trevor; Randolph, Tobias; Prevost, Daniel
Subject: FW: File Upload Confirmation; DES 1173374

Coordinator 7,

We are requesting a review and approval of the Revised Noise Analysis Technical Memorandum for the following
project: US 50 North Vernon Bypass - East Des No. 1173374. 1 file has been uploaded to ERMS for Roadway Services.

Please let me know if you have any questions.
Des 1173374 — 1 file has been uploaded.

Thanks.
Richard Connolly, CPESC, CESSWI
Senior Environmental Planner

PARSONS

101 West Ohio Street, Suite 2121
Indianapolis, IN 46204
(317)616-1004
richard.connolly@parsons.com
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