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Central Susquehanna Valley Transportation Project
SR 0015, Section 088
Snyder County
DRAFT FINAL DESIGN ENGINEERING NOISE ANALYSIS

Executive Summary

The Central Susquehanna Valley Transportation (CSVT) Project (SR 15 Section
088) is the construction of a new limited access highway from the existing SR 11/ SR 15/
SR 522 Interchange located just north of Selinsgrove, PA in Monroe Township and
Shamokin Dam Borough, Snyder County to SR 147 in West Chillisquaque Township, SR
Route 45 (see Figure 1). The CSVT project is broken into two separate design contracts: a
northern and southern design contract. Gannett Fleming and its consultant partners are
preparing the final design for the CSVT Southern Section. The CSVT Southern Section
Project is the design of a new 5.7-mile limited access highway beginning at the existing
SR 11/15/522 Interchange and ending at the southern limit of the CSVT Northern Section
Project, located near the Union County line.

The CSVT Southern Section Project also includes design of the SR 61 Connector,
connecting the existing SR 61 Interchange with SR 11/15 in Shamokin Dam to the
proposed SR 15 CSVT alignment. In addition to these new roadways, several state-owned
and local roadways which cross the proposed SR 15 corridor will need to be re-aligned or
accommodated with proposed structures to cross the new roadway. This report focused on
the noise analysis and mitigation related to the PennDOT recommended alternative (eastern
alignment).

For analysis purposes, the project study area was divided into sixteen (16) Noise Study
Areas (NSAs) as shown in Figures 2 through 17. Noise measurements and concurrent
traffic counts were conducted in all NSAs and are reported in Table 2. Based on the
evaluation of existing and future noise levels and the noise abatement criteria (NAC)
described in Table 1, project-related noise impacts were identified in all NSAs except
NSAs 2, 12, and 16.

Based on the evaluation of the noise levels associated with the engineering plans for the
eastern alignment developed to date, noise abatement features were determined to be
feasible and reasonable within NSAs 1, 7, 13, 14A and 15. Various noise barrier options
were considered and evaluated in terms of abatement feature lengths, heights and costs.
This process resulted in the development of the following feasible and reasonable noise
barriers along the project alignment:

e NSA 1 Barrier — A noise barrier averaging 12 feet in height along CSVT Bypass
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Southbound, with a length of approximately 595 feet.

NSA 7 Barrier — A noise barrier averaging 12 feet in height along CSVT Bypass
Northbound, with a length of approximately 2,599 feet.

NSA 13 Barrier — A noise barrier averaging 18 feet in height along CSVT Bypass
Southbound, with a length of approximately 2,659 feet.

NSA 14A Barrier — A noise barrier averaging 22 feet in height along CSVT
Northbound and Route 61 Connector Eastbound, with a length of approximately
4,100 feet.

NSA 15 Barrier — A noise barrier averaging 20 feet in height along Route 61
Connector Westbound, with a length of approximately 3,634 feet.

PennDOT is committed to construction of the feasible and reasonable noise abatement

measures discussed above contingent upon the community input regarding desires, types,
height, and location, as well as aesthetic considerations.
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Introduction

The Central Susquehanna Valley Transportation (CSVT) Project (SR 15 Section
088) is the construction of a new limited access highway from the existing SR 11/ SR 15/
SR 522 Interchange located just north of Selinsgrove, PA in Monroe Township and
Shamokin Dam Borough, Snyder County to SR 147 in West Chillisquaque Township, SR
Route 45 (see Figure 1). The CSVT project is broken into two separate design contracts: a
northern and southern design contract. Gannett Fleming and its consultant partners are
preparing the final design for the CSVT Southern Section. The CSVT Southern Section
Project is the design of a new 5.7-mile limited access highway beginning at the existing
SR 11/15/522 Interchange and ending at the southern limit of the CSVT Northern Section
Project, located near the Union County line. Noise abatement has been evaluated for the
noise study areas which meet the Pennsylvania Department of Transportation (PennDOT)
and Federal Highway Administration (FHWA) criteria for a Type | project. This report
focused on the noise analysis and mitigation related to the Southern Section alignments
including the shift to the Eastern Alternative in 2017.

PennDOT Noise Abatement Criteria (NAC), described in Table 1, for specific land use
activities were used in the evaluation of traffic noise impacts. These criteria are based on
criteria established in Title 23 Code of Federal Regulations, Part 772, U.S. Department of
Transportation, Federal Highway Administration (FHWA), Procedures for Abatement of
Highway Traffic Noise and Construction Noise, and guidelines for "increase over existing"
noise levels as set forth in PennDOT Publication Project Level Highway Traffic Noise
Handbook Publication No.24, dated May, 2019. Predicted noise levels were determined
using Version 2.5 of the FHWA Traffic Noise Model (FHWA TNM).

The noise level descriptor used for this project was the hourly equivalent noise level
(Leg(h)). Leg(h) is the steady state, A-weighted sound level, which contains the same
amount of acoustic energy as the actual time-varying A-weighted noise level over a one-
hour period. The FHWA and PennDOT define noise impact based upon seven activity
categories, as identified in Table 1. Individual sites located within a given activity category
are designated as noise sensitive receptors.

Noise impacts were also evaluated by comparing the predicted noise levels with existing
noise levels. A noise impact was identified if the future (year 2047) noise level was
predicted to approach or exceed 67 dB(A), where approach is defined by PennDOT as 1
dB(A) below NAC or if future noise levels within the project were predicted to cause a
substantial noise increase (>10 dB(A)) as compared to existing noise levels.

CSVT SR15 NOISE ANALYIS 3



Noise Study Areas

For noise analysis purposes, the project study area was divided into the following
noise study areas (NSASs) as shown in Figures 2 through 17:

NSA 1: Activity Category B land uses are located in the southeast quadrant of the
SR11/SR15/SR522 Interchange and includes a mix of residential and commercial
properties. See Figure 2.

NSA 2: Activity Category E land uses are located adjacent to the northwest quadrant of
SR11/SR15/SR522 Interchange and consists of two hotels. Activity Category B land uses
are located adjacent to the southwest quadrant of SR11/SR15/SR522 and includes six
residences. See Figure 3.

NSA 3: Activity Category B land uses are located adjacent to Airport Rd. and west of the
proposed SR 15 alignment. This NSA includes four residences. See Figure 4.

NSA 4: Activity Category B and F land uses are located adjacent to Mill Rd. and east of
the proposed SR15 alignment. This NSA consists of a large agricultural operation and many
single-family residences. See Figure 5.

NSA 5: Activity Category B land uses are located adjacent to Penns Dr. and Attig Rd. west
of the proposed SR 15 alignment. See Figure 6.

NSA 6: Activity Category B land uses are located east of proposed SR 15 and adjacent
to Attig Rd, Kingswood Dr. and Limerick Ln. Noise sensitive land use in NSA 6 is
comprised of single- and multi-family residences. See Figure 7.

NSA 7: Activity Categories B and C land uses are located south of the proposed SR 15
alignment and is comprised of a mix of residential, agricultural and recreational uses.
Noise sensitive land use in NSA 7is comprised of single-family residences and a park.
See Figure 8.

NSA 8: Activity Category B land uses are located north of the proposed SR 15 alignment
and adjacent to Colonial Dr. and Fisher Rd. Noise sensitive land use in NSA 8 is comprised
of single-family residences. See Figure 9.

NSA 9: Activity Category B land uses are located north of proposed SR 15 adjacent to
Stetler Ave., West 11" Ave., and Millers Dr. Noise sensitive land use in NSA 9 is
comprised of multiple single-family residences. See Figure 10.

NSA 10: NSA is not affected by the PennDOT recommended alternative (east alignment).
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NSA 11: An Activity Category B land uses are located adjacent to Sunbury Rd and
proposed SR 15. This NSA lies east of the proposed SR 15 alignment. Noise sensitive
land use in NSA 11 is comprised of single-family residences. See Figures 11 and 12.

NSA 12 Activity Category B land uses are located east of the proposed SR 15 alignment
and is comprised of single-family residences adjacent to existing SR 15. See Figure 13.

NSA 13: Activity Category B and G land uses are located west of the proposed SR 15
alignment and in general is bounded by Park Rd. to the west, Grangers Rd. to the south
and undeveloped farmland to the north. Noise sensitive land use in NSA 13 is comprised of
several single-family residences on large lots. See Figure 13.

NSA 14A: Activity Category B land use is located near the eastern terminus of the
proposed project and south of the proposed SR 15 alignment adjacent to Weatherfield
Drive. Noise sensitive land use in NSA 14 is comprised of a relatively dense residential
community in Shamokin Dam Borough, PA. See Figure 14.

NSA 14B: Activity Categories B, C and E land uses are located near the eastern terminus
of the proposed project and south of the proposed SR 15 alignment adjacent to 8" Ave.
and East of Chestnut St. Noise sensitive land use in NSA 14 is comprised of a relatively
dense residential community, the Calvary Fellowship church and a hotel in Shamokin Dam
Borough, PA. See Figure 14.

NSA 15: Activity Category B land uses are located near the eastern terminus of the
proposed project in the northeast quadrant of the proposed SR 61/ SR11/ SR15 interchange,
adjacent to 5" Ave., Courtland Dr., Jonathan Rd, Rome Ct. and Courtland Dr. Noise
sensitive land use in NSA 15 is comprised of a relatively dense residential community in
Shamokin Dam Borough, PA. See Figure 16.

NSA 16: Activity Categories B and C land uses are located near the east of the eastern
terminus of the proposed project in the southwest quadrant of the existing SR 11/ SR 15/
SR 61 interchange. Noise sensitive land use in NSA 16 is comprised of a relatively dense
residential community in Shamokin Dam Borough, PA. See Figure 17.

Noise Measurements and Model VValidation

Ambient noise measurements were conducted throughout the project study area.
Within each of the above NSAs, short-term (20-minute duration) noise measurements were
taken along with concurrent traffic counts at 66 locations using American National
Standards Association (ANSI) Type | noise meters. See Appendix A for field data sheets.
Calibration certificates related to noise meters and calibrators are in Appendix B.

It should be noted that short-term measurements were taken at various times of the day
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between September 12 and 15, 2016, and on March 27, 2019, and do not necessarily
represent the noisiest condition at any particular measurement site. In addition,
measurement sites were positioned to enable validation of the noise prediction model and
to assist in defining existing noise levels for second-row residences and for receivers
located approximately 500 feet from the proposed new alignment. As such, in certain
locations, noise measurement sites do not exactly correspond with noise analysis sites.
Measurements were used primarily for purposes of noise model validation, with year 2015
peak hour traffic volumes assumed in the prediction of worst-case existing noise levels.
Measured existing Leq noise levels at short-term measurement sites (receptors) ranged from
40 to 68 dB(A). In order to establish the background sound level, the NSA 6 noise
measurements were averaged and the ambient sound level used is 45 dB(A).

Using the traffic data obtained concurrently with the short-term noise measurements, noise
levels were modeled and compared to measured noise levels. Existing short-term measured
noise levels and hourly traffic data based on concurrent traffic counts are summarized in
Table 2, with field measurement data sheets contained in Appendix A. Validation results
are shown in Table 3. Measured versus modeled noise levels were within the acceptable 3
dB(A) range for all sites evaluated, except sixteen sites where the measured sound levels
were higher than modeled due to other non-highway sources (dog barking, lawn mower,
agriculture operations). The results of the validation process were used to “build” the
FHWA TNM used for purposes of modeling existing and future year noise levels,
determining future year impacts, and evaluating potential noise abatement options.

Noise Modeling

The model used to predict worst case existing and future noise levels and to evaluate
noise abatement options was the FHWA’s TNM, Version 2.5. The FHWA TNM predicts
noise levels at selected locations based on traffic data, roadway design, topographic
features, and the relationship of the analysis site (receiver) to nearby roadways. Traffic data
used for prediction of existing (year 2015) and future (year 2047) noise levels for both no-
barrier and barrier conditions are contained in Appendix C. In addition, it was assumed that
the Future No-Build and Future Build traffic are similar. The percentages of automobiles,
medium trucks, and heavy trucks used in the FHWA TNM modeling process were
developed from review of traffic classification data obtained during the noise measurement
periods corresponding to the periods of highest noise levels.

Evaluation of Noise Impacts

Consideration of noise abatement is required in Pennsylvania if noise levels approach
the NAC, approach is defined as 1 dB(A) below the noise abatement criteria or create a
substantial noise increase (10 dB(A)). The future year noise levels were compared to the
NAC approach levels (66 dB(A)) for land use Categories B&C and (71 dB(A)) for land
use Category E and to the increases over existing year noise levels using PennDOT’s NAC
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to determine if there would be any noise impacts. These comparisons are contained in the
noise summary tables for each NSA, with the noise measurement sites and analysis sites
(receivers) indicated within each NSA. Noise impacts were identified in each NSA based
on predicted exterior noise levels exceeding the 66 dB(A) approach criteria level for
Activity Category land uses B and C and the 71 dB(A) approach criteria level for Activity
Category land use E. “Increase over existing” noise levels were generally the result of
normal traffic growth predicted to occur between 2015 and 2047.

In addition to their use in evaluating noise impacts, noise analysis sites were used in
the consideration of noise abatement for noise sensitive receptors within each NSA.
Abatement measures such as traffic management devices and roadway realignment were
determined not to be feasible since the purpose of the project is to construct a new roadway
alignment. In addition, the topography and development in the area does not lend itself to
the use of noise berms as an effective noise abatement technique. Therefore, noise
abatement evaluations focused on the design of noise barrier walls.

Consideration of noise abatement was required in all NSAs (except NSAs 2, 12 and
16) due to noise levels approaching or exceeding the NAC. Under PennDOT noise criteria,
feasible noise barriers are those that provide at least 5 dB(A) of noise reduction for at least
50% of impacted receptors, while posing no safety, engineering, maintenance,
constructability, drainage, or utility impacts, or access restrictions. If determined to be
feasible, a barrier was then evaluated for reasonableness. For a barrier to be reasonable
based on PennDOT noise criteria, it must be cost-effective (square footage per benefited
residential receptor (SF/BR) must be less than or equal to 2000), and the desires of the
affected property owners and residents must be considered. Receptors are considered to be
benefited if they receive 5 dB(A) or more noise reduction (insertion loss) from a barrier.
To meet PennDOT’s reasonableness criteria, a barrier must also achieve at least a 7 dB(A)
noise reduction at one receptor.

A summary of abatement considerations within each NSA follows. Final cases of
each NSA are represented in Figures two through seventeen when warranted. See
referenced tables for additional details related to all barrier options considered.

NSA 1 (See Figure 2 and Table 4): Two of the fifteen receptors evaluated within this
NSA were predicted to have levels at or above 66 dB(A) with the Build Alternative. As
such, consideration of noise abatement within this NSA was warranted.

The following five abatement options were considered for NSA 1:

e Case 1 consisted of a 10 feet high wall, 777 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was not
achieved).
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Case 2 consisted of a 12 feet high wall, 777 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,418 > 2,000, which exceeds
PennDOT requirements).

Case 3 consisted of a 14 feet high wall, 777 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,936 > 2,000, which exceeds
PennDOT requirements).

Case 4 consisted of a 16 feet high wall, 777 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 3,454 > 2,000, which exceeds
PennDOT requirements).

Case 5 is the abatement proposed of NSA 1 and consisted of a modification to Case
1 and having a range of 10 to 14 feet high wall, 595 feet long and was determined
to be feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors)
and reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
and the square footage per benefited receptor SF/BR 1,852 < 2,000, which meets
with PennDOT requirements).

NSA 2 (See Figure 3 and Table 5): This NSA consists of two hotels that do not have areas
of outdoor frequent human use, and six residences. None of the eight receptors evaluated
within this NSA approached or exceeded the NAC sound levels for impacts with the Build
Alternative. As such, consideration of noise abatement within this NSA was not warranted.

NSA 3 (See Figure 3 and Table 6): Two of the four receptors evaluated within this NSA
were predicted to have levels at or above 66 dB(A) and increase over existing or noise
levels that are at or above 10 dB(A) with the Build Alternative. As such, consideration of
noise abatement within this NSA was warranted.

The following four abatement options were considered for NSA 3:

e Case 1 consisted of a 10 feet high wall, 3,668 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 2 consisted of a 14 feet high wall, 3,668 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was not
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achieved).

e Case 3 consisted of an 18 feet high wall, 3,668 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 33,016 > 2,000, which exceeds
PennDOT requirements).

e Case 4 consisted of a shortened 10 to 18 feet high wall, 2,614 feet long and was
determined to be feasible (>5 dB(A) insertion loss provided for 100% of impacted
receptors) but not reasonable (goal of 7 dB(A) insertion loss for at least one receptor
was achieved but square footage per benefited receptor SF/BR 21,638 > 2,000,
which exceeds PennDOT requirements).

NSA 4 (See Figure 5 and Table 7): Twelve of the ninety-two receptors evaluated within
this NSA were predicted to have levels that have an increase over existing that are at or
above 10 dB(A) with the Build Alternative. As such, consideration of noise abatement
within this NSA was warranted.

The following four abatement options were considered for NSA 4:

e Case 1 consisted of a 10 feet high wall, 3,243 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 2 consisted of a 14 feet high wall, 3,243 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 3 consisted of an 18 feet high wall, 3,243 feet long and was determined to not
be feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 4 consisted of a 20 feet high wall, 3,243 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

NSA 5 (See Figure 6 and Table 8): Twelve of the twenty-three receptors evaluated within
this NSA were predicted to have levels that have an increase over existing that are at or
above 10 dB(A) with the Build Alternative. As such, consideration of noise abatement
within this NSA was warranted.

The following five abatement options were considered for NSA 5:

e Case 1 consisted of a 10 feet high wall, 4,672 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 67% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was not
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achieved).

Case 2 consisted of a 12 feet high wall, 4,672 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 83% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 5,606 > 2,000, which exceeds
PennDOT requirements).

Case 3 consisted of a 14 feet high wall, 4,672 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 5,450 > 2,000, which exceeds
PennDOT requirements).

Case 4 consisted of a shortened 4 to 18 feet high wall, 3,653 feet long and was
determined to be feasible (>5 dB(A) insertion loss provided for 100% of impacted
receptors) but not reasonable (goal of 7 dB(A) insertion loss for at least one receptor
was achieved but square footage per benefited receptor SF/BR 3,733 > 2,000, which
exceeds PennDOT requirements).

Case 5 consisted of a shorter barrier with 12 to 18 feet high wall, 1,441 feet long and
was determined to be feasible (>5 dB(A) insertion loss provided for 67% of
impacted receptors) but not reasonable (goal of 7 dB(A) insertion loss for at least
one receptor was achieved but square footage per benefited receptor SF/BR 2,594
> 2,000, which exceeds PennDOT requirements).

NSA 6 (See Figure 7 and Table 9): Forty-two of fifty-three receptors evaluated within
this NSA were predicted to have levels that have an increase over existing that are at or
above 10 dB(A) with the Build Alternative. As such, consideration of noise abatement
within this NSA was warranted.

The following three abatement options were considered for NSA 6:

e Case 1 consisted of a 10 feet high wall, 3,452 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 2 consisted of a 14 feet high wall, 3,452 feet long and was determined not to be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 3 consisted of a 20 feet high wall, 3,452 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).
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NSA 7 (See Figure 8 and Table 10): Twenty one of the twenty-eight receptors evaluated
within this NSA were predicted to have levels that have an increase over existing that are
at or above 10 dB(A) with the Build Alternative. Following Appendix E, the athletic field
Equivalent Residential Unit (ERU) is four (4) based on the assumption of usage of four (4)
hours per day, 100 persons per day and available 120 days per year. As such, consideration
of noise abatement within this NSA was warranted.

The following five abatement options were considered for NSA 7:

e Case 1 consisted of a 12 feet high wall, 5,159 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 62% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 3,642 > 2000, which exceeds
PennDOT requirements).

Case 2 consisted of a 14 feet high wall, 5,159 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 67% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 4,013 > 2,000, which exceeds
PennDOT requirements).

Case 3 consisted of a 16 feet high wall, 3,900 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 86% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,811 > 2,000, which exceeds
PennDOT requirements).

Case 4 consisted of a shortened 12 feet high wall, 2,752 feet long and was determined
to be feasible (>5 dB(A) insertion loss provided for 62% of impacted receptors) and
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
and square footage per benefited receptor SF/BR 1,943 < 2,000, which meets with
PennDOT requirements).

Case 5 is the abatement proposed of NSA 7 and consisted of a 9 to 12 feet high wall,
2,599 feet long and was determined to be feasible (>5 dB(A) insertion loss provided
for 67% of impacted receptors) and reasonable (goal of 7 dB(A) insertion loss for
at least one receptor was achieved and square footage per benefited receptor SF/BR
1,702 < 2,000, which meets with PennDOT requirements).

NSA 8 (See Figure 9 and Table 11): Sixteen of the twenty receptors evaluated within this
NSA were predicted to have levels that have an increase over existing that at or above 10
dB(A) with the Build Alternative. As such, consideration of noise abatement within this
NSA was warranted.
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The following nine abatement options were considered for NSA 8:

Case 1 consisted of a 10 feet high wall, 1,399 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 2 consisted of a 12 feet high wall, 1,399 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 3 consisted of a 14 feet high wall, 1,399 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 4 consisted of an 18 feet high wall, 1,399 feet long and was determined to not
be feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 5 consisted of a 20 feet high wall, 1,399 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 6 consisted of an extended 10 feet high wall, 2,534 feet long and was
determined to not be feasible (>5 dB(A) insertion loss not provided for >50% of
impacted receptors).

Case 7 consisted of an extended 12 feet high wall, 2,534 feet long and was
determined to be feasible (>5 dB(A) insertion loss provided for 56% of impacted
receptors) but not reasonable (goal of 7 dB(A) insertion loss for at least one receptor
was achieved but square footage per benefited receptor SF/BR 3,379 > 2,000, which
exceeds PennDOT requirements).

Case 8 consisted of an extended 14 feet high wall, 2,534 feet long and was
determined to be feasible (>5 dB(A) insertion loss provided for 75% of impacted
receptors) but not reasonable (goal of 7 dB(A) insertion loss for at least one receptor
was achieved but square footage per benefited receptor SF/BR 2,956 > 2,000, which
exceeds PennDOT requirements).

Case 9 consisted of an extended 20 feet high wall, 2,534 feet long and was
determined to be feasible (>5 dB(A) insertion loss provided for 100% of impacted
receptors) but not reasonable (goal of 7 dB(A) insertion loss for at least one receptor
was achieved but square footage per benefited receptor SF/BR 3,167 > 2,000, which
exceeds PennDOT requirements).

Since a noise barrier is recommended for NSA 7 and the NSA 8 noise barrier is not
reasonable, it should be considered to consider applying absorptive treatment to the NSA
7 barrier to protect NSA 8 (Colonial Acres) since the topic of noise has been raised by this
community.
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NSA 9 (See Figure 10 and Table 12): Four of the twelve receptors evaluated within this
NSA were predicted to have levels that have an increase over existing that at or above 10
dB(A) with the Build Alternative. As such, consideration of noise abatement within this
NSA was warranted.

The following three abatement options were considered for NSA 9:

e Case 1 consisted of a 10 feet high wall, 4,510 feet long and was determined to be not
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 2 consisted of a 14 feet high wall, 4,510 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was not achieved.

e Case 3 consisted of a 16 feet high wall, 4,510 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 100% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was not achieved.

NSA 10: This NSA is not affected by the preferred alternative; NSA 10 is over 2,000 feet
from the PennDOT recommended alternative (Eastern Alignment). As such, consideration
of noise abatement within this NSA was not warranted.

NSA 11 (See Figure 11 and Table 13): Eighteen of the twenty-six receptors evaluated
within this NSA were predicted to have levels that have an increase over existing that are
at or above 10 dB(A) with the Build Alternative. As such, consideration of noise abatement
within this NSA was warranted.

The following four abatement options were considered for NSA 11.:

e Case 1 consisted of a 10 feet high wall, 1,830 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 2 consisted of a 14 feet high wall, 1,830 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 3 consisted of an 18 feet high wall, 1,830 feet long and was determined to not
be feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 4 consisted of an 18 feet high wall, 2,778 feet long and was determined to not
be feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

NSA 12 (See Figure 13 and Table 14): Neither of the two receptors evaluated within this
NSA were predicted to have levels at or above 66 dB(A) with the Build Alternative. As
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such, consideration of noise abatement within this NSA was not warranted.

NSA 13 (See Figure 13 and Table 15): Thirty one of the thirty-two receptors evaluated
within this NSA were predicted to have levels that have an increase over existing that are
at or above 10 dB(A) with the Build Alternative. As such, consideration of noise abatement
within this NSA was warranted.

The following six abatement options were considered for NSA 13:

e Case 1 consisted of a 10 feet high wall, 3,898 feet long and was determined to not be
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 2 consisted of a 14 feet high wall, 3,898 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 61% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,729 > 2,000, which exceeds
PennDOT requirements).

Case 3 consisted of a 16 feet high wall, 3,898 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 71% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,712 > 2,000, which exceeds
PennDOT requirements).

Case 4 consisted of a 18 feet high wall, 3,898 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 74% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,923 > 2,000, which exceeds
PennDOT requirements).

Case 5 consisted of a 20 feet high wall, 3,898 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 77% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 3,118 > 2,000, which exceeds
PennDOT requirements).

Case 6 is the abatement proposed of NSA 13 and consisted of a shortened 12 to 20
feet high wall, 2,659 feet long and was determined to be feasible (>5 dB(A)
insertion loss provided for 74% of impacted receptors) and reasonable (goal of 7
dB(A) insertion loss for at least one receptor was achieved and square footage per
benefited receptor SF/BR 1,997 < 2,000, which meets PennDOT requirements).
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NSA 14A (See Figure 14, Figure 15, and Table 16): Sixty-seven of the seventy-four
receptors evaluated within this NSA were predicted to have levels that have an increase
over existing that are at or above 10 dB(A) with the Build Alternative. As such,
consideration of noise abatement within this NSA was warranted.

The following four abatement options were considered for NSA 14A:

e Case 1 consisted of a 20 feet high wall, 4,407 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 90% of impacted receptors) and
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
and square footage per benefited receptor SF/BR 1,356 < 2000, which meets with
PennDOT requirements.

e Case 2 consisted of a 22 feet high wall, 4,407 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 91% of impacted receptors) and
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
and square footage per benefited receptor SF/BR 1,469 < 2000, which meets with
PennDOT requirements.

e Case 3 consisted of an optimized 14 to 22 feet high wall, 4,100 feet long and was
determined to be feasible (>5 dB(A) insertion loss provided for 90% of impacted
receptors) and reasonable (goal of 7 dB(A) insertion loss for at least one receptor
was achieved and square footage per benefited receptor SF/BR 1,375 < 2000, which
meets with PennDOT requirements.

e Case 4 is the abatement proposed of NSA 14A and consisted of a smoothed top,
optimized 14 to 26 feet high wall, 4,100 feet long and was determined to be feasible
(>5 dB(A) insertion loss provided for 90% of impacted receptors) and reasonable
(goal of 7 dB(A) insertion loss for at least one receptor was achieved and square
footage per benefited receptor SF/BR 1,362 < 2000, which meets with PennDOT
requirements.

NSA 14B (See Figure 14 and Table 17): Thirty-two of the seventy-four receptors
evaluated within this NSA were predicted to have levels that have an increase over existing
that at or above 10 dB(A) with the Build Alternative. Following Appendix E, the Calvary
Fellowship Church field Equivalent Residential Unit (ERU) is one (1) based on the
assumption of usage of two (2) hours per day, 25 persons per day and available 208 days
per year. As such, consideration of noise abatement within this NSA was warranted.

The following three abatement options were considered for NSA 14B:

e Case 1 consisted of a 14 feet high wall, 1,897 feet long and was determined to be not
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).
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e Case 2 consisted of a 18 feet high wall, 1,897 feet long and was determined to be not
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

e Case 3 consisted of a 20 feet high wall, 1,897 feet long and was determined to be not
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

NSA 15 (See Figure 16 and Table 18): Thirty-three of the seventy-four receptors
evaluated within this NSA were predicted to have levels that have an increase over existing
that at or above 10 dB(A) with the Build Alternative. As such, consideration of noise
abatement within this NSA was warranted.

The following five abatement options were considered for NSA 15:

e Case 1 consisted of a 14 feet high wall, 4,139 feet long and was determined to be not
feasible (>5 dB(A) insertion loss not provided for >50% of impacted receptors).

Case 2 consisted of a 16 feet high wall, 4,139 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 64% of impacted receptors) but not
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
but square footage per benefited receptor SF/BR 2,136 > 2,000, which exceeds
PennDOT requirements).

Case 3 consisted of an 18 feet high wall, 4,139 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 85% of impacted receptors) and
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
and square footage per benefited receptor SF/BR 1,862 < 2,000, which meets
PennDOT requirements).

Case 4 consisted of a 20 feet high wall, 4,139 feet long and was determined to be
feasible (>5 dB(A) insertion loss provided for 88% of impacted receptors) and
reasonable (goal of 7 dB(A) insertion loss for at least one receptor was achieved
and square footage per benefited receptor SF/BR 1,971 < 2,000, which meets
PennDOT requirements).

Case 5 is the abatement proposed of NSA 15 and consisted of a shortened 20 feet
high wall, 3,634 feet long and was determined to be feasible (>5 dB(A) insertion
loss provided for 88% of impacted receptors) and reasonable (goal of 7 dB(A)
insertion loss for at least one receptor was achieved and square footage per
benefited receptor SF/BR 1,723 < 2,000, which meets PennDOT requirements).

NSA 16 (See Figure 17 and Table 19): None of the twenty receptors evaluated within this
NSA were predicted to have levels at or above 66 dB(A) with the Build Alternative. As
such, consideration of noise abatement within this NSA was not warranted.
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Parallel Barrier Noise Analyses

Recommended noise barriers were reviewed according to PennDOT noise, the
guidelines state that “Absorptive-faced sound barriers will be analyzed for parallel barrier
configurations where the ratio of distance between the barriers to barrier-height is less than
10:1”.

Analyses were conducted to determine if there would be a need for absorptive material
when considering the effects of multiple sound reflections between the recommended
sound barriers at two locations containing sets of parallel barriers.

NSAs 14A and 15 (See Table 20): The recommended NSA 14A barrier is 4,100 feet in
length, has an average height of 22 feet, and is located west of the SR 61 connector. The
NSA 15 barrier is 3,634 feet in length, has an average height of 20 feet, and is located east
of the SR 61 connector. Since such a condition has the potential to degrade the effectiveness
of one or both of the barriers, four cross-sections were chosen in order to calculate the
barrier height to separation ratio. However, since ratios of these four (4) sections fell below
10:1, it was decided to perform an in-depth analysis of these sections using the parallel
barrier subroutine within the FHWA TNM. The analysis indicated that the degradation
would range from 2.2 to 4.4 dB(A) for the receivers adjacent to the noise barriers. These
values were consistent with those discussed in FHWA documentation which indicates that
such degradation is not acceptable. Since predicted degradations approach and exceed 3
dBA, the application of absorptive barriers is warranted for the recommended noise barriers
for NSA 14A and 15.

Undeveloped Lands

Six (6) areas of “representative” undeveloped land were assessed for this study.
Noise modeling at these six areas indicate that future design year Build Alternative noise
levels are projected to approach the Activity Category B (residential) NAC of 66 dBA at a
distance extending approximately 120 feet within NSA 2, 225 feet within NSA 4, 143 feet
within NSA 7, 325 feet within NSA 8, 112 feet within NSA 11 and 265 feet within NSA
14A from the proposed edge-of-shoulder of the roadway alignment. All noise level
projections for future design year Build Alternative noise levels fall below the Activity
Category E (Commercial/Industrial) NAC of 71 dBA,; therefore, no impacts would be
anticipated to developing residential, commercial, or industrial land uses within the design
period.

Construction Noise Considerations

It is recognized that construction, while temporary in nature, will result in increased
noise levels during certain periods and at certain locations. The possibility of developing
construction noise specifications and/or special provisions related to construction time
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periods, duration of construction activities, types of construction equipment, and/or
equipment noise levels will be considered if desired by Monroe Township and Shamokin
Dam Borough. Noise during construction has been discussed with both municipalities;
however, to date, no specific direction has been received.

Conclusion

Based on the analysis of noise reported herein, noise impacts exist within most
NSAs. Based on the evaluation of the noise levels associated with the engineering plans
developed to date, noise barriers were determined to be feasible and reasonable for NSAs
1,7, 13, 14A and 15.

Final design noise abatement public meetings will be conducted after the draft version of
the Final Design Highway Traffic Noise Report is approved by EPDS and FHWA. The
viewpoints of residents and property owners will be solicited as part of the public
involvement process. Both property owners and renters of the receptor units that are
benefited by highway traffic noise may vote on whether they are in favor of the proposed
noise wall. Of all the votes tallied, 50% or greater must be in favor of the proposed noise
barrier in order for the noise barrier to be considered reasonable. They will also vote upon
the material and style of the wall on the non-highway side.

During the final design phase, a detailed optimization of barrier length, height, cost and
location was conducted with the final design engineering process to insure compatibility
and the most cost-effective and efficient barrier design. PennDOT is committed to
construction of the feasible and reasonable noise abatement measures discussed above
contingent upon the community input regarding desires, types, height, and location, as well
as aesthetic considerations.
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TABLES



Table 1

Hourly Weighted Sound Levels dB(A) For Various Land Use Activity Categories*

Land Use .
Activity Leq(h) Description of
Category Land Use Activity Category
Lands on which serenity and quiet are of extraordinary significance
. and serve an important public need and where the preservation of
A 57 (exterior) L T . ) _
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
C 67 (exterior) . L . .
rooms, public or nonprofit institutional structures, radio studios,
recording studios, recreation areas, Section 4(f) sites, schools,
television studios, trails, and trail crossings.
Auditoriums, day care centers, hospitals, libraries, medical facilities,
D 52 (interior) places of worship, public meeting rooms, public or nonprofit
institutional structures, radio studios, recording studios, schools, and
television studios.
E 72 (exterior) |Hotels, motels, offices, restaurants/bars, and other developed lands,
properties or activities not included in A—-D or F.
Agriculture, airports, bus yards, emergency services, industrial,
logging, maintenance facilities, manufacturing, mining, rail yards,
retail facilities, shipyards, utilities (water resources, water treatment,
electrical), and warehousing.
G -- Undeveloped lands that are not permitted.

* PennDOT has chosen to use Leq(h) [not L10(h)] on all of its transportation improvement
projects.




Table 2.1
Sound Level Measurement Results

Site Time Hourly Traffic Based on Concurent Traffic Counts . d
ID Address of Measurement Site Date Period casure
Numb Medi H Mot e (dB)
HImRer Autos eaium cavy Buses otor Total
Roadway Trucks Trucks cycles
. ) 11/15 NB 495 6 27 0 0 528
M1-1 501 Old Trail Rd 9.12.16 | 9:33am 1115 SB 599 6 37 0 0 755 57.7
. ) 11/15 NB 445 6 27 0 0 478
M1-2 553 Old Trail Rd 9.12.16 | 9:33am 11/15 SB 699 16 37 0 0 752 61.1
11/15NB 492 54 30 0 0 576
. ) 11/15 SB 822 39 105 0 0 966
M2-1A Comfort Inn 613 N. Susquehanna Trail (pool) 9.12.16 | 10:10am 527 EB 186 10 6 0 0 500 60.7
522 SB 266 13 41 1 0 321
11/15NB 492 54 30 0 0 576
. ) 11/15 SB 822 39 105 0 0 966
M2-1B Comfort Inn 613 N. Susquehanna Trail 9.12.16 | 10:10am 527 EB 186 10 5 0 0 202 57.1
522 SB 266 13 41 1 0 321
. ) 11/15 NB 118 7 34 0 0 159
M2-B1 723 S. Old Trail 03.27.19 | 11:24am 1115 SB o1 5 20 0 0 67 57.2
. ) 11/15 NB 118 7 34 0 0 159
M2-B4 765 S. Old Trail 03.27.19 | 11:05am 11/15 SB 1 5 20 0 0 167 48.0
. Airport Rd NB 162 0 0 6 0 168
M3-1 502 Airport Rd 9.13.16 | 7:54am 60.7
P Airport Rd SB 48 0 0 0 0 28
. Airport Rd NB 162 0 0 6 0 168
M3-2 1 Airport Rd 9.13.16 | 7:54am - 46.6
P Airport Rd SB 48 0 0 0 0 48
Airport Rd NB 132 0 3 3 0 138
. . . ) Airport Rd SB 210 0 0 0 0 210
M4-1 525 Mill Rd (Heimbach Farm Residence) 9.14.16 | 8:02am Mill Rd EB 117 5 3 0 0 126 64.3
Mill Rd WB 252 0 0 0 0 252
Airport Rd NB 132 0 3 3 0 138
. . ) Airport Rd SB 210 0 0 0 0 210
M4-2 86 Airport Rd. (Heimbach Farm) 9.12.16 | 8:0lam Mill Rd EB 117 5 3 0 0 126 65.9
Mill Rd WB 252 0 0 0 0 252
) Mill Rd 120 0 1 0 1 122
M4-B12 69 Oakmont Ct 03.27.19 | 12:00pm App Rd = > 3 0 1 53 49.9
Penns Dr NB 33 0 0 0 0 33
M5-1 . 14, : .
337 Penns Dr 9.14.16 | 2:03pm Penns Dr SB o2 0 0 0 0 2 59.0
Penns Dr NB 20 0 0 1 0 21
M5-2 . 14, : .
402 Penns Dr 9.14.16 | 2:01pm Penns Dr SB 1 0 0 0 0 51 48.3
Penns Dr NB 33 3 0 0 0 36
M5-3 ! 14, : .
494 Penns Dr (The Polcyn's) 9.14.16 | 1:33pm Penns Dr SB 2 0 0 0 0 2 47.9




Table 2.2
Sound Level Measurement Results

Site Time Hourly Traffic Based on Concurent Traffic Counts . d
ID Address of Measurement Site Date Period casure
Numb Medi H Mot Lea (dB)
HImRer Autos eaium cavy Buses otor Total
Roadway Trucks Trucks cycles
M5-4 730 Attig Rd 9.14.16 | 1:33pm Attig Rd 5 0 0 0 0 5 45.4
. Penns Dr NB 17 2 0 0 0 19
M5-5 700 Penns Dr 9.14.16 1:02pm Penns Dr SB 16 1 0 0 0 17 44.6
) Penns Dr NB 17 2 0 0 0 19
M5-6 844 Penns Dr (offset) 9.14.16 | 1:02pm Penns Dr SB 16 1 0 0 0 17 44.3
M6-1 End of Limerick cul-de-sac (future development) 9.14.16 | 11:22am Background 48.2
M6--2 44 Kingswood Dr 9.14.16 | 12:22pm Background 45.9
M6-3 38 Kingswood Dr 9.14.16 | 12:22pm Background 40.9
M6-B34 299 Attig Rd 03.27.19 | 12:42pm Background 52.0
M7-2 167 Municipal Dr (Selinsgrove Municipal Fields) 9.14.16 | 8:42am Background 44.2
Fisher Rd NB 117 0 0 12 0 129
) Fisher Rd SB 99 0 0 9 0 108
M7-3 5539 Park Rd 9.14.16 | 3:45pm bark Rd NB 2 0 0 0 5 78 58.0
Park Rd SB 21 3 0 3 1 28
) Park Rd NB 42 0 0 0 6 48
M7-4 5553 Park Rd 9.14.16 | 3:51pm Park Rd SB 15 0 0 9 0 2 44.8
. ] Fisher Rd NB 114 0 0 3 3 120
M7-5 Fisher Rd 9.14.16 | 3:14pm Fisher RA SB 57 5 0 5 0 99 58.8
. . . . Fisher Rd NB 87 3 3 3 0 96
M7-6 272 Morning Star Dr (possible take for drainage bed) 9.14.16 | 3:10pm Fisher Rd SB 8l 0 0 3 3 87 454
. ) Fisher Rd NB 87 2 0 0 0 89
M8-2 446 Fisher Rd 9.14.16 | 2:37pm Fisher Rd SB 53 3 0 0 5 - 49.0
. . . ) Fisher Rd NB 87 2 0 0 0 89
M8-3 (Undelveloped Lot) at the time of noise measurement in 2016 9.14.16 | 2:39pm Fisher Rd SB 63 3 0 0 6 7 44.0
) Stetler NB 15 0 0 0 0 15
M9-1 1109 Stetler Rd 9.14.16 | 12:10pm Stetler SB 5 0 0 0 0 5 45.8
) 11th Ave NB 18 0 0 0 0 18
M9-2 759 11th Ave 9.14.16 | 11:26am 11th Ave SB 3 0 0 0 0 33 58.8
. ] 11th Ave NB 18 0 0 0 0 18
M9-3 23 Miller Dr 9.14.16 | 11:26am 11th Ave SB 3 0 0 0 0 33 40.4
11th Ave NB 54 3 6 0 0 63
M10.-1 14, : 59.9
955 11th Ave 9.14.16 | 12:01pm 11th Ave SB v 0 0 0 0 e
Sunbury Rd EB 3 0 6 0 0 9
M11-1 1823 Sunbury Rd 9.15.16 | 7:58am 44.6
unoury Sunbury Rd WB 18 0 3 0 0 21




Table 2.3
Sound Level Measurement Results

Site Time Hourly Traffic Based on Concurent Traffic Counts - q
ID Address of Measurement Site Date Period casure
Numb Medi H M Leq (dB)
HImer Autos edium cavy Buses otor- Total
Roadway Trucks Trucks cycles
11/15 NB 447 6 57 6 9 525
M11-2 1862 Sunbury Dr. 9.15.16 | 8:02am 11/15 SB 477 18 51 12 3 561 55.0
Sunbury Rd EB & WB 21 0 9 0 0 30
Sunbury Rd EB 6 0 0 0 0 6
M11-3 1713 Sunbury Rd 9.15.16 6:14 .
Hnoury pm Sunbury Rd WB 9 0 0 0 0 9 407
) 11th Ave NB 474 36 45 15 3 573
M12-1 6577 US 15 9.13.16 1:07pm 11th Ave SB 129 9 52 0 3 295 54.3
) 11th Ave NB 474 36 45 15 3 573
M12-2 6570 US 15 9.13.16 1:07pm 11th Ave SB 129 9 52 0 3 295 62.6
) 11/15 NB 618 18 60 3 9 708
M13-1 110 Granger Rd 9.13.16 4:40pm 11/15 SB 624 51 >4 > 0 671 45.8
) 11/15 NB 618 18 60 3 9 708
M13-2 1164 Granger Rd 9.13.16 4:40pm 1115 SB 624 1 2 > 0 671 46.1
) 11/15 NB 537 27 27 3 3 597
M13-3 20 Mark Dr 9.13.16 2:05pm 11/15 SB 789 2 >4 1 0 538 44,0
) 11/15 NB 537 27 27 3 3 597
M13-4 16 Mark Dr 9.13.16 2:01pm 1115 SB 289 2 2 1 0 538 52.7
) 11/15 NB 450 27 51 0 6 534
M13-5 15 Mark Dr 9.13.16 2:46pm 11/15 SB 516 B = B B 503 455
) 11/15 NB 432 9 39 3 0 483
M13-6 11 Mark Dr 9.13.16 3:19pm 1115 SB 265 9 36 5 3 519 45.2
) 11/15 NB 432 9 39 3 0 483
M13-7 13 Mark Dr 9.13.16 3:05pm 11/15 SB 765 9 35 5 3 519 44 .4
) 11/15 NB 510 21 36 0 9 576
M13-8 9 Mark Dr 9.13.16 3:36pm 1115 SB 630 36 18 9 9 202 45.0
11/15 NB 1119 33 144 15 3 1314
. , - ] 11/15 SB 765 27 135 12 9 948
M14-1 18 Weatherfield Dr (2300' away from closest existing roadway) 9.13.16 | 11:46am OFF RAMP WB t5g >7 9 5 500 46.6
ON RAMP EB 123 3 9 0 3 138
11/15 NB 1119 33 144 15 3 1314
Between 19 &15 Weatherfield Dr (2300' away from closest existing 11/15 SB 765 27 135 12 9 948
M14-2 13, : .
roadway) 91316 [ 11:46am I~ oA MP WB 558 27 9 0 6 600 457
ON RAMP EB 123 3 9 0 3 138
11/15 NB 1068 42 144 15 3 1272
11/15 SB 924 60 120 9 9 1122
M14-3 40 West 8th Ave 9.13.16 OFF RAMP WEB 2652 15 1 0 4 527 459
ON RAMP EB 180 9 21 0 6 216
11/15 NB 1053 63 15 18 3 1152
. 11/15 SB 762 18 99 6 0 885
M14-4 Between 24 & 26 West 8th Ave 9.13.16 | 10:19am OFF RAMP WB 265 B n 0 0 298 44.2
ON RAMP EB 117 15 6 0 0 138




Table 2.4
Sound Level Measurement Results

Site Time Hourly Traffic Based on Concurent Traffic Counts . d
ID Address of Measurement Site Date Period castire
Numb Medi H Mot Leq (dB)
HmBer Autos eaium cavy Buses otor Total
Roadway Trucks Trucks cycles
11/15 NB 957 48 126 15 9 1155
) 11/15 SB 660 33 114 3 0 810
M14-5 16 8th Ave 9.13.16 9:40am OFF RAMP WEB =) 15 9 0 3 579 46.6
ON RAMP EB 138 3 9 0 6 156
11/15 NB 957 48 126 15 9 1155
) 11/15 SB 660 33 114 3 0 810
M14-6 12 8th Ave 9.13.16 9:33am OFF RAMP WB =) 15 9 0 3 579 50.1
ON RAMP EB 138 3 9 0 6 156
. ) 11/15 NB 1113 33 126 9 9 1290
M14-7A Econolodge, 3249 Susequehanna Trail 9.13.16 7:08am 11/15 SB 996 36 138 B 3 1185 55.3
. ) 11/15 NB 1113 33 126 9 9 1290
M14-7B Econolodge, 3249 Susequehanna Trail 9.13.16 | 7:08am 11/15 SB 996 36 138 B 3 1185 56.1
11/15 NB 786 33 84 12 12 927
] 11/15 SB 1281 75 117 9 3 1485
M15-1 41 Jonathan Rd 9.12.16 | 3:43pm OFF RAMP WB 564 5 B 0 0 582 44.8
ON RAMP EB 234 12 6 0 0 252
11/15 NB 675 36 117 0 3 831
] 11/15 SB 909 36 123 6 9 1083
M15-2 27 Jonathan Rd 9.12.16 3:09pm OFF RAMP WB 67 2 B 0 6 609 51.9
ON RAMP EB 222 12 15 9 3 261
11/15 NB 756 33 117 12 18 936
) 11/15 SB 1056 60 108 9 6 1239
M15-3 102 5th Ave 9.12.16 | 2:40pm OFF RAMP WB 501 15 18 0 5 520 58.7
ON RAMP EB 216 21 12 3 0 252
11/15 NB 756 33 117 12 18 936
. ) 11/15 SB 1056 60 108 9 6 1239
M15-4 120 Main St 9.12.16 | 2:40pm OFF RAMP WB 501 15 18 0 5 520 60.4
ON RAMP EB 216 21 12 3 0 252
) 11th Ave NB 783 9 114 3 0 909
M16-1 22 Rome Ct 9.12.16 4:23pm 11th Ave SB 1023 36 31 3 6 1102 47.6
) 11th Ave NB 783 9 114 3 0 909
M16-2 30 Rome Ct 9.12.16 | 4:23pm 11th Ave SB 1023 36 3 3 6 1102 45.1
) 11th Ave NB 816 48 96 0 9 969
M16-3 36 Rome Ct 9.12.16 4:55pm 11th Ave SB 1386 8 186 0 51 1641 42.8
11/15 NB 738 24 144 12 6 924
) 11/15 SB 1086 60 129 0 1 1276
M17-1 2 Helen St 9.12.16 | 12:31pm 3th Ave SB 1 1 1 0 0 ) 60.4
8th Ave NB 65 0 0 0 2 67
11/15 NB 819 54 105 0 6 984
11/15 SB 939 36 150 3 15 1143
. 61 EB on ramp 573 33 15 0 15 636
M17-2 28 Helen St 9.12.16 | 12:58am 61EB 295 0 5 1 0 231 56.2
61 WB off ramp 111 0 6 6 0 123
61 WB 444 15 1 0 0 460




Table 2.5
Sound Level Measurement Results

Site Time Hourly Traffic Based on Concurent Traffic Counts
ID Address of Measurement Site Date Period bl
Number Medium Heavy Motor- Lea (dB)
Autos Buses Total
Roadway Trucks Trucks cycles
11/15 NB 840 30 144 0 0 1014
11/15 SB 930 33 147 0 0 1110
) 61 EB on ramp 444 0 12 0 3 459
M17-3 44 Helen St 9.12.16 | 11:56am 61EB 201 15 15 0 0 731 55.1
61 WB off ramp 141 0 9 0 0 150
61 WB 558 30 15 0 0 603
11/15 NB 750 30 78 0 6 864
11/15 SB 822 54 168 0 0 1044
) 61 EB on ramp 420 0 30 0 9 459
M17-4 47 Helen St 9.12.16 | 11:25am 61EB 195 15 3 3 3 224 56.2
61 WB off ramp 120 0 24 0 3 147
61 WB 447 15 27 0 0 489
11/15 NB 750 30 78 0 6 864
11/15 SB 822 54 168 0 0 1044
. ] 61 EB on ramp 420 0 30 0 9 459
M17-5 Jack H. Treas Park (Recreational Park) 9.12.16 | 11:26am 61EB 195 15 8 3 3 94 49.4
61 WB off ramp 120 0 24 0 3 147
61 WB 447 15 27 0 0 489
11/15 NB 840 30 144 0 0 1014
11/15 SB 930 33 147 0 0 1110
. 61 EB on ramp 444 0 12 0 3 459
M17-6 Helen St Cemetary 9.12.16 | 11:54am 61EB 201 5 15 0 0 731 48.2
61 WB off ramp 141 0 9 0 0 150
61 WB 558 30 15 0 0 603




Table 3.1

Measurements Validation

TNM Model Calibration

Site Noise Levels in dBA
1D Address of Measurement Site Explaination of Non-Calibrated Sites
Number Modeled |Measured e
Leg(h) Leg
M1-1 501 Old Trail Rd 58.1 57.7 0.4
M1-2 553 Old Trail Rd 62.3 61.1 1.2
M2-1A Comfort Inn 613 N. Susquehanna Trail (pool) 59.9 60.7 -0.8
M2-1B Comfort Inn 613 N. Susquehanna Trail 55.7 57.1 -14
M2-B1 723 S. Old Trail 57.7 57.2 0.5
M2-B4 765 S. Old Trail 48.2 48.0 0.2
M3-1 502 Airport Rd 60.3 60.7 -0.4
M3-2 1 Airport Rd 47.2 46.6 0.6
This is a very active working Dairy farm, with
M4-1 525 Mill Rd (Heimbach Farm Residence) 61.1 64.3 -3.2  |cows mooing, golf carts & four wheelers
transporting employees around and compressors
M4-2 86 Airport Rd. (Heimbach Farm) 626 | 659 .33 |2ndvarious other machinery etc. operating
intermittenly
M4-B12 96 Oakmont Ct 49.6 49.9 -0.3
M5-1 337 Penns Dr 57.1 59.0 -1.9
M5-2 402 Penns Dr 47.7 48.3 -0.6
M5-3 494 Penns Dr (The Polcyn's) 47.2 47.9 -0.7
. Notes on Data Sheet indicate an abundance of
M5-4 730 Attig Rd 40.6 45.4 -4.8  |cicada noise and leaves rustling in the trees, as
well as birds chirping in the area. Also air
M5-5 700 Penns Dr 389 146 57 conditioning units as VYG” a.s dogs barkm.g off and
on troughout the readings increased noise levels.
M5-6 844 Penns Dr (offset) 34.6 44.3 -9.7
the site was an Undelveloped Lot at the time of
M6-1 494 Penns Dr (The Polcyn's) 472 | 479 | .07 [lOisemeasurementin2016 butitwas
developed later. Hence added as a validation site.
Notes on Data Sheets indicate neighbors dog
M6-B34 299 Attig Rd 45.9 52.0 6.1 |parking
M7-3 5539 Park Rd 60.5 58.0 25
M7-4 5553 Park Rd 48.7 448 3.9 Notes on Data Sheet indicates insect noise

(Cicadas) Helicopter & plane flyovers,




Table 3.2
Measurements Validation

TNM Model Calibration
Site Noise Levels in dBA
ID Address of Measurement Site Explaination of Non-Calibrated Sites
Number Modeled |Measured] .
Difference
Leq(h) Leq

M7-5 Fisher Rd (Take) 60.2 58.8 1.4
M7-6 272 Morning Star Dr (possible take for drainage bed) 44.2 45.4 -1.2
M8-2 446 Fisher Rd 50.9 49.0 1.9
M8-3 (Undelveloped Lot) at the time of noise measurement in 2016 41.3 44.0 -2.7
M9-1 1109 Stetler Rd 45.8 45.8 0.0
M9-2 759 11th Ave 56.2 58.8 -2.6
M9-3 23 Miller Dr 39.2 404 -1.2
M10-1 955 11th Ave 60.7 59.9 0.8
M11-1 1823 Sunbury Rd 44.7 44.6 0.1
M11-2 1862 Sunbury Dr 56.4 55.0 1.4

Notes on Data Sheet indicates birds chirping and
M11-3 1713 Sunbury Rd 35.6 40.7 5.1  |distant dog barking
M12-1 6577 US 15 55.6 54.3 13
M12-2 6570 US 15 62.9 62.6 0.3
M13-1 110 Granger Rd 45.7 45.8 -0.1
M13-2 1164 Granger Rd 46.7 46.1 0.6
M13-3 20 Mark Dr 44.4 44.0 0.4

Notes on Data Sheet indicates AC unit kicking on,
M13-4 16 Mark Dr 45.2 52.7 -1.5  [|helicopter flyover, dog barking inside, can hear

highwav in dictancg
M13-5 15 Mark Dr 42.7 455 -2.8
M13-6 11 Mark Dr 44.7 45.2 -0.5
M13-7 13 Mark Dr 42.3 444 -2.1
M13-8 9 Mark Dr 44.6 45.0 -04




Table 3.3
Measurements Validation

TNM Model Calibration

Site Noise Levels in dBA
1D Address of Measurement Site Explaination of Non-Calibrated Sites
Number Modeled [Measured|
Difference
Leq(h) Leq
Notes on Data Sheet indicates wind in trees,
M14-1 18 Weatherfield Dr (2300' away from closest existing roadway) 39.7 46.6 6.9 |insect noise (cicadas) and leave rustling

. Notes on Data Sheet indicates construction noise
Between 19 &15 Weatherfield Dr (2300' away from closest

M14-2 o 39.1 45.7 -6.6 [at mulitple buildings, birds chirping & wind gusts
existing roadway)
Notes on Data Sheet indicates dogs inside
M14-3 40 West 8th Ave 41.6 45.9 -4.3  |barking, construction on municipal building, wind
introog
M14-4 Between 24 & 26 West 8th Ave 443 442 0.1
M14-5 16 8th Ave 47.4 46.6 0.8
M14-6 12 8th Ave 49.1 50.1 -1.0
M14-7A Econolodge, 3249 Susequehanna Trail 57.8 55.3 25
M14-7B Econolodge, 3249 Susequehanna Trail 56.3 56.1 0.2
M15-1 41 Jonathan Rd 45.6 44.8 0.8
M15-2 27 Jonathan Rd 50.5 51.9 -1.4

Notes on Data Sheet indicates slow bassby of
M15-3 102 5th Ave 52.8 58.7 5.9 helicopter flyover, intermitten dog barking loudly

insidg rocidanco

M15-4 120 Main St 61.8 60.4 1.4

Notes on Data Sheet indicates Pedestrian walk by

M16-1 22 Rome Ct 395 47.6 8.1 [talking on cell, boy on dirt bike passed meter and
into woods several times, kids heard playing

Notes on Data Sheet boy on dirt bike passed
M16-2 30 Rome Ct 414 45.1 -3.7  |meter and into woods several times, dog barking

inhaclard

M16-3 36 Rome Ct 44.8 42.8 2.0
M17-1 2 Helen St 62.0 60.4 1.6
M17-2 28 Helen St 59.0 56.2 2.8
M17-3 44 Helen St 56.5 55.1 14
M17-4 47 Helen St 53.8 56.2 -2.4
M17-5 Jack H. Treas Park (Recreational Park) 51.8 49.4 2.4
M17-6 Helen St Cemetary 53.6 48.2 5.4 Notes on Data Sheet indicates Resident raking

leaves nearby




Table 4. NSA 1
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10" Barrier Case2: 12" Barrier Case 3: 14 Barrier Case 4: 16' Barrier | Case 5: Optimized Barrier
NSA Receiver ID Receptors I R UETE P Insertion Insertion Insertion | Noise | Insertion
Noise Level 1.0.E Noise Level Loss Noise Level e Noise Level Loss Level Loss Noise Level |Insertion Loss
dB(A) dB dB(A) . dB(A) 5 dB(A) p e . dB(A) dB
R1-1(M1-1) 1 59 63 4 60 3 60 4 59 4 59 4 60 3
R1-2 (M1-2) 1 63 66 4 61 5 61 6 60 6 60 6 61 5]
R1-3 1 61 66 5 60 6 59 7 59 7 58 8 59 7
R1-5 1 58 63 5 60 3 59 4 59 4 59 4 60 3
R1-6 1 57 62 5 60 2 59 3 59 3 59 3 60 2
- R1-7 1 57 61 5 59 2 59 2 59 3 59 3 59 2
S R1-8 1 56 60 4 59 1 58 2 58 2 58 2 59 1
= R1-9 1 55 59 4 57 1 57 2 57 2 57 2 57 1
R1-10 1 59 62 4 61 2 60 2 60 2 60 2 61 2
R1-11 1 61 63 3 62 1 62 1 62 1 62 1 62 1
R1-12 1 55 57 2 57 1 56 1 56 1 56 1 57 1
R1-13 1 57 59 1 58 0 58 1 58 1 58 1 58 1
R1-14 1 51 57 6 56 0 56 1 56 1 56 1 56 0
R1-15 1 64 65 1 65 0 65 0 65 0 65 0 65 0
FHWA TNM Results
of R 2 | 2 2 2 2 2
Feasibility Evaluation
Receptors receiving> 5 dB Insertion Loss (I.L.) 2 2 2 2 2
Percent of Impacted Receptors Receiving> 5 dB I.L. 100% 100% 100% 100% 100%
Is this percentage> 50%?; If yes, barrier is feasible. Yes Yes Yes Yes Yes
Reasonableness Evaluation
1 1 1 1 1
|Tma| Number of receptors receiving> 5 dB I.L. (Benefited Receptors) 3 3 3 3 3
[Number of receptors receiving> 7 dB I.L. (Meeting NRDG) 0 2 2 2 1
Does at least one Benefited Receptor Receive> 7 dB 1.L.? No Yes Yes Yes Yes
Barrier Height (feet) 10 12 14 16 10to 14
Barrier Length (feet) 777 777 777 777 595
Barrier square footage (SQft) 5699 7254 8808 10363 5557
Barrier square footage per benefited receptor (SF/BR) 1900 2418 2936 3454 1852
Is SF/BR < 2,000?; If yes, barrier is reasonable No No No No Yes
Average |.L. per Benefited Receptor (dB) 6

Impacted (66 dB(A) or 10 dB increase over existing)
Impacted Receivers receiving > 5dB(A)
[ Non-Impacted Receivers receiving > 5dB(A)
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.

Recommended Barrier




Table 4 _NSA 1
Smoothed Top Barrier

STA X Yy z Barrier Height Modeled | Top Barrier Elevation | Smoothed Top Barrier Elevation | Barrier Height Proposed
24+00.2810 2,217,142.80 238,270.40 462.1 10 472 473 11
24+99.9128 2,217,201.50 238,190.80 459.5 12 472 472 13

- 26+00.2052 2,217,257.50 238,108.50 456.9 12 469 469 12
g 26+99.7193 2,217,309.80 238,024.70 454.3 12 466 467 13
z 28+00.0432 2,217,358.80 237,938.00 451.8 12 464 464 12
28+99.9456 2,217,404.50 237,850.00 448 14 462 462 14
30+00.0997 2,217,446.30 237,759.80 446 14 460 460 14




Table 5. NSA 2
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier
NSA Receiver ID Existing Noise Level (2013)
Receptors
Noise Level 1.0.E
dB(A) dB
R2-1A (M2-1A) Hotel 1 60 65 4
R2-1B (M2-1B) Hotel 1 57 66 9
R2B-1 1 56 59 3
p: R2B-2 1 55 58 4
2 R2B-3 1 54 58 4
R2B-4 1 53 57 4
R2B-5 1 52 56 4
R2B-6 1 56 59 3

All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)
All noise levels were calculated to the tenth of a dB(A), then rounded for presentation purposes.




Table 6. NSA 3

Preferred Alternative
Summary of Barrier Noise Analysis

Average |.L. per Benefited Receptor (dB)

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10' Barrier Case 2: 14' Barrier Case 3: 18' Barrier Case “B:aor::?uec’
NSAs Receiver ID Existing Noise Level (2013)
Receptors . . Insertion | . Insertion | Insertion| Noise |[ Insertion
Noise Level 1.0.E Noise Level Loss Noise Level Loss Noise Level Loss Level Loss
dB(A) dB dB(A) 4B dB(A) 4B dB(A) 4B dB(A) 4B
R3-1(M3-1) 1 62 64 2 64 0 64 1 64 1 64 1
2 R3-2 (M3-2) 1 49 64 15 60 4 58 6 57 7 58 7
2 R3-3 1 59 62 3 61 1 61 1 61 2 61 1
R3-4 1 61 68 7 64 4 64 5 64 5 64 5
FHWA TNM Results
Number of Impacted Receptors 2 2 2 2 2
Feasibility Evaluation
Impacted Receptors receiving> 5 dB Insertion Loss (I.L.) 0 2 2 2
Percent of Impacted Receptors Receiving>5 dB I.L. 0% 100% 100% 100%
Is this percentage > 50%7?; If yes, barrier is feasible. No Yes Yes Yes
Reasonableness Evaluation
0 0 0
Total Number of receptors receiving> 5 dB I.L. (Benefited Receptors) 2 2 2
Number of receptors receiving> 7 dB I.L. (Meeting NRDG) 0 1 1
Does at least one Benefited Receptor Receive>7 dB I.L.? No Yes Yes
Barrier Height (feet) 14 18 10to 18
Barrier Length (feet) 3668 3668 2614
Barrier square footage (SQft) 51358 66031 43276
Barrier square footage per benefited receptor (SF/BR) 25679 33016 21638
Is SF/BR < 2,000?; If yes, barrier is reasonable No No No

Impacted (66 dB(A) or 10 dB increase over existing)
Impacted Receivers receiving > 5dB(A)
- Non-Impacted Receivers receiving > 5dB(A)
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 7. NSA 4
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10" Barrier Case 12 14' Barrier Case 3: 18" Barrier Case 4: 20" Barrier
NSA Receiver ID Existing Noise Level (2013)
Receptors ) . Insertion . Insertion . Insertion | Noise [ Insertion
Noise Level 1.O.E Noise Level Loss Noise Level Loss Noise Level Loss Level Loss
dB(A) dB dB(A) e dB(A) a8 CECH dB dB(A) dB
R4-1 (M4-1) 1 58 67 10 65 2 64 3 64 3 64 3
R4-2 (M4-2) 1 63 69 6 68 0 68 0 68 0 68 0
R4-3 1 54 65 11 63 1 63 2 62 2 62 3
R4-4 1 56 65 8 64 1 63 1 63 2 63 2
R4-5 1 61 65 4 65 0 65 1 65 1 65 1
R4-6 1 61 65 4 65 0 65 0 65 0 65 1
R4-7 1 61 64 4 64 0 64 0 64 0 64 0
R4-8 1 55 64 8 63 1 62 2 62 2 62 2
R4-9 1 53 60 7 59 1 58 2 58 2 58 2
R4-10 1 53 59 6 58 1 58 1 58 1 58 1
R4B-1 1 54 64 10 62 2 61 3 61 4 61 4
R4B-2 1 52 64 12 62 2 61 3 61 4 60 4
R4B-3 1 52 58 5 57 0 57 1 57 1 57 1
R4B-4 1 61 65 4 65 0 65 0 65 0 65 0
R4B-5 1 61 64 4 64 0 64 0 64 0 64 0
R4B-6 1 61 64 4 64 0 64 0 64 0 64 0
R4B-7 1 61 65 4 65 0 65 0 65 0 65 0
R4B-8 1 62 65 4 65 0 65 0 65 0 65 0
R4B-9 1 56 62 6 62 0 62 0 62 0 62 0
R4B-10 1 46 55 9 54 1 52 3 52 3 52 3
R4B-11 1 49 57 8 56 1 54 3 54 3 54 3
R4B-12 1 49 59 10 57 2 56 4 55 4 55 4
R4B-13 1 46 59 13 57 2 55 5 54 5 54 5
R4B-14* 1 45 58 13 55 2 53 5 53 5 52 5
R4B-15* 1 45 55 10 53 2 52 4 51 4 51 5
R4B-16* 1 45 55 10 53 2 52 4 51 4 51 4
R4B-17* 1 45 55 10 53 2 51 4 51 4 51 4
R4B-18 1 45 55 10 54 1 53 2 53 3 53 3
R4B-19 1 54 61 7 61 0 60 0 60 1 60 1
R4B-20 1 48 56 7 55 1 54 2 54 2 54 2
R4B-21 1 49 55 6 55 1 54 1 54 2 54 2
R4B-22 1 49 55 6 54 1 54 1 54 1 54 1
R4B-23 1 49 54 6 54 1 53 1 53 1 53 1
: R4B-24 1 48 54 6 54 1 53 1 53 1 53 1
2 R4B-25 1 47 54 7 54 0 53 1 53 1 53 1
R4B-26 1 45 53 7 52 0 52 1 52 1 52 1
R4B-27* 1 45 51 6 50 1 50 1 50 1 50 1
R4B-28* 1 45 49 4 48 1 48 1 48 1 48 1
R4B-29* 1 45 48 3 47 1 47 1 46 2 46 2
R4B-30* 1 45 47 2 46 1 46 2 45 2 45 2
R4B-31* 1 45 46 1 46 1 45 2 45 2 45 2
R4B-32* 1 45 45 0 45 1 44 2 44 2 44 2
R4B-33* 1 45 45 0 44 1 44 2 43 2 43 2
R4B-34* 1 45 46 1 45 1 44 2 44 2 44 2
R4B-35* 1 45 46 1 45 1 44 2 44 2 44 2
R4B-36* 1 45 47 2 46 1 45 2 45 2 45 2
R4B-37* 1 45 48 3 47 1 46 2 46 2 46 2
R4B-38* 1 45 49 4 48 1 47 2 47 2 47 2
R4B-39* 1 45 50 5 49 1 49 2 48 2 48 2
R4B-40* 1 45 51 6 50 1 50 2 49 2 49 2
R4B-41* 1 45 52 7 51 1 50 2 50 2 50 2
R4B-42* 1 45 52 7 51 1 50 2 50 2 50 2
R4B-43* 1 45 53 8 52 1 51 2 50 2 50 2
R4B-44* 1 45 54 9 52 1 51 3 51 3 51 3
R4B-45* 1 45 53 8 52 1 51 3 50 3 50 3
R4B-46* 1 45 53 8 52 2 50 3 50 3 50 4
R4B-47* 1 45 54 9 52 2 51 4 50 4 50 4
R4B-48* 1 45 54 9 52 2 50 3 50 4 50 4
R4B-49* 1 45 52 7 51 1 50 3 50 3 49 3
R4B-50 1 45 54 9 53 1 52 2 52 2 52 2
R4B-51* 1 45 53 8 52 1 52 1 51 2 51 2
R4B-52* 1 45 51 6 50 1 50 1 50 2 50 2
R4B-53* 1 45 50 5 49 1 48 2 48 2 48 2
R4B-54* 1 45 49 4 48 1 47 2 47 2 47 2
R4B-55* 1 45 48 3 47 1 47 2 46 2 46 2
R4B-56* 1 45 47 2 47 1 46 2 46 2 46 2
R4B-57* 1 45 47 2 46 1 46 2 45 2 45 2
R4B-58* 1 45 46 1 46 1 45 2 45 2 45 2




Table 7. NSA 4
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10' Barrier Case 12 14' Barrier Case 3: 18' Barrier Case 4: 20' Barrier
NSA Receiver ID Existing Noise Level (2013)
Receptors . . Insertion . Insertion . Insertion | Noise | Insertion
Noise Level 1.O.E Noise Level Loss Noise Level Loss Noise Level Loss Level Loss
dB(A) dB dB(A) e dB(A) a8 CECH dB dB(A) dB
R4B-59* 1 45 46 1 45 1 44 2 44 2 44 2
R4B-60* 1 45 46 1 46 1 45 2 44 2 44 2
R4B-61* 1 45 47 2 46 1 45 2 45 2 45 2
R4B-62* 1 45 48 3 47 1 46 2 46 2 45 2
R4B-63* 1 45 49 4 48 1 47 2 46 2 46 2
R4B-64* 1 45 50 5 49 2 48 3 48 3 48 3
R4B-65* 1 45 52 7 50 2 49 3 49 3 48 3
R4B-66* 1 45 52 7 50 2 49 3 48 3 48 3
R4B-67* 1 45 52 7 51 2 50 3 49 3 49 3
R4B-68* 1 45 53 8 51 2 50 3 49 3 49 4
R4B-69* 1 45 53 8 51 2 50 3 49 4 49 4
: R4B-70* 1 45 52 7 51 1 49 3 49 3 49 3
2 R4B-71* 1 45 51 6 50 1 49 3 48 3 48 3
R4B-72* 1 45 52 7 50 1 49 3 49 3 49 3
R4B-73* 1 45 52 7 50 1 49 3 49 3 49 3
R4B-74* 1 45 50 5 49 1 48 2 48 2 48 2
R4B-75* 1 45 49 4 48 1 47 2 47 2 47 2
R4B-76* 1 45 49 4 48 1 47 2 47 2 47 2
R4B-77* 1 45 48 3 47 1 46 2 46 2 46 2
R4B-78* 1 45 47 2 47 1 46 2 46 2 45 2
R4B-79* 1 45 50 5 49 1 48 3 47 3 47 3
R4B-80* 1 45 50 5 49 1 48 2 48 3 48 3
R4C-1 1 54 64 9 63 1 62 2 62 2 61 2
R4C-2 1 56 65 9 63 2 62 3 62 3 62 3
FHWA TNM Results
Number of Impacted Receptors 12 | 12 12 12 12
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 0 2 2 3
Percent of Impacted Receptors Receiving >5dB I.L. 0% 17% 17% 25%
Is this percentage > 50%?; If yes, barrier is feasible. No No No No
Reasonableness Evaluation
Total Number of receptors receiving > 5 dB I.L. (Benefited Receptors)
Number of receptors receiving > 7 dB I.L. (Meeting NRDG)
Does at least one Benefited Receptor Receive >7 dB I.L.?
Barrier Height (feet)
Barrier Length (feet)
Barrier square footage (SQft)
Barrier square footage per benefited receptor (SF/BR)
Is SF/BR < 2,0007; If yes, barrier is reasonable
Average |.L. per Benefited Receptor (dB)

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving 2 5dB(A)

Non-Impacted Receivers receiving 2 5dB(A)
Rxx-xx* denotes that the background sound level measurement was applied
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)



Table 8. NSA 5

Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10' Barrier Case 2: 12' Barrier Case 3: 14' Barrier Case 4: Optimized Barrier Case 5: Short Barrier
NSA | Receiver ID Receptors Existing Noise Level (2013) Insertion Insertion (e Insertion
Noise Level 1.0.E Noise Level Loss Noise Level Loss Noise Level Loss Noise Level | Insertion Loss | Noise Level Loss
dB(A) dB dB(A) 4B dB(A) 4B dB(A) 4B dB(A) dB dB(A) 4B
R5-1 (M5-1) 1 59 61 3 58 4 57 4 57 4 57 4 61 1
R5-2 (M5-2) 1 49 61 12 57 4 56 5 55 5 56 5 60 1
R5-3 (M5-3) 1 47 58 11 54 4 54 4 53 5 53 5 56 2
R5-4 (M5-4) 1 45 60 16 55 5 55 6 55 6 55 6 55 6
R5-5 (M5-5) 1 42 60 18 54 6 54 6 53 7 53 7 53 7
R5-6 (M5-6) 1 38 58 20 52 6 51 7 50 8 52 6 52 6
R5-7 1 37 58 21 52 6 51 7 51 8 53 6 52 6
R5-8 1 48 58 10 53 5 53 6 52 6 53 5 53 5
R5-9 1 45 60 15 54 6 54 6 54 6 54 6 54 6
R5-10 1 43 58 15 53 5 52 6 52 6 52 6 52 6
" R5-11 1 46 57 11 53 4 53 4 52 5 52 5 53 4
§ R5-12 1 49 61 12 57 4 56 5 55 6 56 5 60 1
R5-13 1 56 61 5 58 4 57 4 57 4 57 4 61 1
R5-14 1 58 61 3 59 3 58 3 58 3 59 3 61 1
R5-15 1 53 57 4 55 2 55 3 54 3 55 3 57 1
R5-16 1 51 55 4 53 2 53 2 53 2 53 2 54 1
R5-17 1 51 54 3 52 1 52 2 52 2 52 2 52 2
R5-18 1 52 58 6 55 4 54 4 54 4 54 4 54 4
R5-19 1 58 58 1 56 2 56 2 56 2 56 2 56 2
R5-20 1 45 56 11 51 5 50 6 50 6 50 5 50 5
R5-21 1 51 56 5 52 4 52 4 52 4 52 4 52 4
R5-22 1 53 57 4 54 2 54 3 54 3 55 2 55 2
R5-23 1 54 57 3 55 2 55 2 55 2 55 2 55 2
FHWA TNM Results
Number of Impacted Receptors 12 12 12 12 12 12
Feasibility Evaluation
Receptors receiving> 5 dB Insertion Loss (I.L.) 8 10 12 12 8
Percent of Impacted Receptors Receiving>5dB I.L. 67% 83% 100% 100% 67%
Is this percentage > 50%?; If yes, barrier is feasible. Yes Yes Yes Yes Yes
Reasonableness Evaluation
0 0 0 0 0
 Total Number of receptors receiving> 5 dB I.L. (Benefited Receptors) 8 10 12 12 8
Number of receptors receiving> 7 dB I.L. (Meeting NRDG) 0 2 3 1 1
Does at least one Benefited Receptor Receive> 7 dB I.L.? No Yes Yes Yes Yes
Barrier Height (feet) 12 14 4t018 12t0 18
Barrier Length (feet) 4672 4672 3653 1441
Barrier square footage (SQft) 56059 65403 44799 20750
Barrier square footage per receptor (SF/BR) 5606 5450 3733 2594
Is SF/BR < 2,0007; If yes, barrier is reasonable No No No No
Average |.L. per Benefited Receptor (dB)

Impacted (66 dB(A) or 10 dB increase over existing)
Impacted Receivers receiving 2 5dB(A)
- Non-Impacted Receivers receiving > 5dB(A)
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 9. NSA 6

Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10' Barrier Case 2: 14’ Barrier Case 3: 20' Barrier
Receiver ID Receptors Existing Noise Level (2013) — — —
Noise Level 1.0.E Noise Level - Noise Level - Noise Level -
dB(A) dB dB(A) dB dB(A) a8 dB(A) dB
R6-1* 1 45 59 14 57 1 57 2 57 2
R6-2* 1 45 65 20 64 1 63 2 62 3
R6-3* 1 45 63 18 62 1 62 2 60 3
R6-4* 1 45 58 5 57 1 57 1 57 1
R6-5* 1 45 57 12 56 1 56 1 56 1
R6-6* 1 45 55 10 55 1 55 1 54 1
R6-7* 1 45 62 17 61 1 60 2 59 2
R6-8* 1 45 61 16 60 1 60 2 59 2
R6-9* 1 45 61 16 60 1 60 1 59 2
R6-10* 1 45 62 17 61 1 60 2 59 2
R6-11* 1 45 61 16 60 1 60 2 59 2
R6-12* 1 45 63 18 62 1 61 2 60 3
R6B-1* 1 45 54 9 53 1 53 1 53 1
R6B-2* 1 45 53 8 53 1 53 1 53 1
R6B-3* 1 45 53 8 53 1 52 1 52 1
R6B-4* 1 45 53 8 53 0 53 1 53 1
R6B-5 1 45 54 9 54 0 54 0 54 0
R6B-6 1 49 56 8 56 0 56 0 56 0
R6B-7 1 47 55 8 55 0 55 0 55 0
R6B-8* 1 45 61 16 60 1 59 2 59 2
R6B-9* 1 45 60 15 59 1 59 1 59 2
R6B-10* 1 45 59 14 59 1 58 1 58 1
R6B-11* 1 45 59 14 59 1 59 1 58 1
R6B-12* 1 45 59 14 58 1 58 1 58 1
R6B-13* 1 45 58 13 57 1 57 1 57 1
© R6B-14* 1 45 57 12 57 1 57 1 56 1
3 R6B-15 1 45 57 12 56 0 56 0 56 1
= R6B-16 1 47 57 10 57 0 57 0 56 0
R6B-17 1 59 64 5 64 0 64 0 64 0
R6B-18* 1 45 62 17 61 1 61 2 60 3
R6B-19* 1 45 61 16 60 1 60 2 59 2
R6B-20* 1 45 60 15 60 1 59 1 59 2
R6B-21* 1 45 60 15 59 1 59 1 58 1
R6B-22* 1 45 59 14 58 1 58 1 58 1
R6B-23* 1 45 57 12 57 1 57 1 57 1
R6B-24* 1 45 57 12 56 1 56 1 56 1
R6B-25* 1 45 56 11 56 0 56 1 56 1
R6B-26* 1 45 56 11 56 0 56 0 56 1
R6B-27 1 49 58 9 58 0 58 0 57 0
R6B-28 1 55 62 7 62 0 62 0 62 0
R6B-29* 1 45 62 17 59 3 59 3 58 4
R6B-30* 1 45 58 5 57 1 56 2 56 2
R6B-31* 1 45 57 12 57 1 56 1 56 1
R6B-32* 1 45 57 12 56 0 56 1 56 1
R6B-33* 1 45 56 11 55 0 55 1 55 1
R6B-34* 1 45 55 10 55 0 55 1 55 1
R6B-35* 1 45 55 10 55 0 55 0 55 0
R6D-4-1* 1 45 59 14 57 1 57 2 57 2
R6D-5* 1 45 58 i 57 1 56 1 56 2
R6D-6* 1 45 57 12 56 1 56 1 56 1
R6D-7* 1 45 55 10 54 1 54 1 54 1
R6D-8* 1 45 55 10 54 1 54 1 54 1
R6D-9* 1 45 54 9 54 0 54 0 54 1
FHWA TNM Results
Number of Impacted Receptors 42 42 42 42
Feasibility Evaluation
Impacted Receptors receiving> 5 dB Insertion Loss (I.L.) 0 0 0
Percent of Impacted Receptors Receiving>5 dB I.L. 0% 0% 0%
Is this percentage> 50%?; If yes, barrier is feasible. No No No
Reasonableness Evaluation
[Number of receptors receiving> 7 dB I.L. (Meeting NRDG)
Does at least one Benefited Receptor Receive> 7 dB I.L.?
Barrier Height (feet)
Barrier Length (feet)
Barrier square footage (SQft)
Barrier square footage per benefited receptor (SF/BR)
Is SF/BR < 2,000?; If yes, barrier is reasonable
Average I.L. per Benefited Receptor (dB)

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving > 5dB(A)
[ Non-Impacted Receivers receiving  SdB(A)
Rxx-xx* denotes that the background sound level measurement was applied
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)




Table 10. NSA 7
Preferred Alternative

Summary of Barrier Noise Analysis

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving > 5dB(A)
-Non-lmpacted Receivers receiving 2 5dB(A)
Rxx-xx* denotes that the background sound level measurement was applied
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.

Future Build (2047)
No. of Future Build No-Barrier Case 1: 12" Barrier Case 2: 14' Barrier Case 3: Short 16' Barrier Case 4: Short 12' Barrier Case 5: Optimized Barrier
NSA Receiver ID Existing Noise Level (2013)
Receptors . 5 Insertion 5 Insertion . . . . . .
Noise Level I1.0.E Noise Level Loss Noise Level Loss Noise Level |Insertion Loss| Noise Level |Insertion Loss| Noise Level [Insertion Loss
dB(A) dB dB(A) a8 dB(A) a8 dB(A) dB dB(A) (dB) dB(A) (dB)
R7-02* (M7-02) Athletic Fields 4 45 57 12 53 4 52 4 52 5 56 1 56 1
R7-03 (M7-03) 57 67 11 64 3 64 3 64 64 3 64 3
R7-04 (M7-04) 1 53 66 12 62 4 61 5 61 5 62 4 61 5
R7-05 (M7-05) TAKE
R7-06 (M7-06) TAKE
R7-07 1 58 65 7 64 1 64 1 64 1 64 1 64 1
R7-08 1 54 62 8 61 2 60 2 60 2 61 2 61 2
R7-09 1 56 64 8 63 2 62 2 62 2 63 2 63 2
R7-10 1 56 65 10 63 3 63 3 63 3 63 2 63 2
R7-11 1 61 61 0 55 54 54
R7-12 1 53 63 11 57 56 56
R7-13 1 54 60 6 54 53 53
~ R7-14 1 53 60 7 54 53 53
g R7-15 1 53 61 8 54 54 53
= R7-16 1 48 60 12 53 6 53 7 52 7 54 5 54 5
R7-17 1 46 61 15 54 7 53 8 52 8 54 7 54 7
R7-18 1 45 61 16 54 7 53 8 53 8 54 7 54 7
R7-19* 1 45 59 14 53 7 52 7 51 8 54 6 54 5
R7-20* 1 45 57 12 51 6 51 7 50 7 52 5 52 5
R7-21 1 49 58 9 52 6 52 6 51 6 53 5 53 5
R7-22* 1 45 58 13 52 6 51 6 51 7 53 5 53 5
R7-23* 1 45 58 13 52 6 51 7 51 7 53 5 53 5
R7-24* 1 45 57 12 51 6 50 7 50 7 52 5 52 5
R7-25* 1 45 57 12 51 6 50 7 50 7 51 6 51 6
R7-26* 1 45 60 15 54 6 53 7 53 7 54 6 54 5
R7-27* 1 45 58 13 54 4 54 4 55 3 55 3 56 2
R7-28* 1 45 62 17 56 6 55 7 56 7 57 5 58 5
FHWA TNM Results
Number of Impacted Receptors 21 21 21 21 21 21
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 13 14 18 13 14
Percent of Impacted Receptors Receiving>5dB I.L. 62% 67% 86% 62% 67%
Is this percentage > 50%?; If yes, barrier is feasible. Yes Yes Yes Yes Yes
Reasonableness Evaluation
4 4 4 4 4
Total Number of receptors receiving> 5 dB |.L. (Benefited Receptors) 17 18 22 17 18
Number of impacted receptors receiving> 7 dB I.L. (Meeting NRDG) 5 15 16 3 3
Does at least one Benefited Receptor Receive > 7 dB I.L.? Yes Yes Yes Yes Yes
Barrier Height (feet) 12 12 15.85 7to 16 12 11.8 9to 12
Barrier Length (feet) 5159 5159 3900 2752 2599
Barrier square footage (SQft) 61913 72232 61837 33028 30637
Barrier square footage per benefited receptor (SF/BR) 3642 4013 2811 1943 1702
Is SF/BR < 2,000?; If yes, barrier is reasonable No No No Yes Yes
Average |.L. per Benefited Receptor (dB) 6 5
Recommended Barrier




Table 10 _NSA 7
Smoothed Top Barrier

Barrier Heignt TOp Barrier Smootned 1op | Barrier Heignt
X y Z Modeled Elevation Barrier Elevation Proposed
2,216,370.30 | 248,392.60 | 594.90 12 607 607 12
2,216,417.50 | 248,410.10 | 595.15 12 607 607 12
2,216,464.80 | 248,427.60 | 595.40 12 607 607 12
2,216,510.50 | 248,444.60 | 595.65 12 608 608 12
2,216,556.30 | 248,461.70 | 595.90 12 608 608 12
2,216,603.50 | 248,479.80 | 596.15 12 608 608 12
2,216,651.00 | 248,498.00 | 596.40 12 608 608 12
2,216,697.50 | 248,515.30 | 596.65 12 609 609 12
2,216,744.30 | 248,532.70 | 596.90 12 609 609 12
2,216,792.00 | 248,550.50 | 597.15 12 609 609 12
2,216,840.00 | 248,568.30 | 597.40 12 609 609 12
2,216,887.30 | 248,585.30 | 597.65 12 610 610 12
2,216,934.50 | 248,602.50 | 597.90 12 610 610 12
2,216,980.00 | 248,620.20 | 598.15 12 610 610 12
2,217,025.50 | 248,638.00 | 598.40 12 610 640 42
2,217,073.00 | 248,655.40 | 598.65 12 611 611 12
2,217,120.30 | 248,672.90 | 598.90 12 611 611 12
2,217,166.50 | 248,690.60 | 599.15 12 611 611 12
2,217,212.50 | 248,708.40 | 599.40 12 611 611 12
2,217,259.00 | 248,725.70 | 599.65 12 612 612 12
2,217,305.80 | 248,743.00 | 599.90 12 612 612 12
2,217,354.00 | 248,761.10 | 600.15 12 612 612 12
2,217,402.00 | 248,779.30 | 600.40 12 612 612 12
2,217,448.00 | 248,796.50 [ 600.65 12 613 613 12
2,217,494.30 | 248,813.70 | 600.90 12 613 613 12
~ 2,217,539.80 | 248,831.30 | 601.30 12 613 613 12
5, 2,217,585.30 | 248,849.00 | 601.70 12 614 614 12
z 2,217,632.50 | 248,866.80 | 601.80 12 614 614 12
2,217,679.50 | 248,884.80 | 601.90 12 614 614 12
2,217,726.50 | 248,903.10 | 602.15 12 614 614 12
2,217,773.50 | 248,921.50 | 602.40 12 614 614 12
2,217,820.50 | 248,938.60 | 602.65 12 615 615 12
2,217,867.30 | 248,955.80 | 602.90 12 615 615 12
2,217,913.50 | 248,973.30 | 603.20 12 615 615 12
2,217,960.00 | 248,990.90 | 603.50 12 616 616 13
2,218,007.50 | 249,008.90 | 604.00 12 616 616 12
2,218,055.00 | 249,027.00 | 604.50 12 617 617 13
2,218,101.50 | 249,044.20 | 604.75 12 617 617 12
2,218,147.80 | 249,061.50 | 605.00 12 617 617 12
2,218,194.00 | 249,079.00 | 605.45 12 617 617 12
2,218,240.30 | 249,096.50 | 605.90 12 618 618 12
2,218,288.00 | 249,114.70 | 606.50 12 619 619 13
2,218,335.50 | 249,133.00 | 607.10 12 619 619 12
2,218,381.50 | 249,150.40 | 607.70 12 620 620 12
2,218,427.50 | 249,167.90 | 608.30 12 620 620 12
2,218,475.00 | 249,185.20 | 609.00 12 621 621 12
2,218,522.50 | 249,202.50 | 609.70 11 621 621 11
2,218,569.00 | 249,220.30 | 610.50 11 622 622 12
2,218,615.50 | 249,238.10 | 611.30 11 622 622 11
2,218,662.50 | 249,255.70 | 612.15 10 622 622 10
2,218,709.80 | 249,273.30 | 613.00 9 622 622 9
2,218,756.00 | 249,290.80 | 613.95 9 623 623 9
2,218,802.30 | 249,308.30 | 614.90 9 624 624 9




Table 11. NSA 8
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
Future Build No-Barrier Case 1: 10 Barrier Case 2: 12' Barrier Case 3: 14' Barrier Case 4: 18' Barrier Case 5: 20' Barrier e . 101|Case 7: . 12| Case: : B q 2
NSA Receiver ID DIl Existing Noise Level (2013) Bartlel Bartlel Bartlel Bartley
Receptors . N Insertion| . Insertion| . Insertion| Noise |Insertion| . Insertion Noise |Insertion|| Noise |Insertion] Noise |Insertion| Noise |Insertion
Noise Level 1.0.E Noise Level Noise Level Noise Level Noise Level
dB(A) a8 dB(A) Loss dB(A) Loss dB(A) Loss Level Loss dB(A) Loss Level Loss Level Loss Level Loss Level Loss
dB dB dB dB(A) dB dB dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R8-01 (M8-02) 1 48 62 13 58 4 57 5 57 5 57 5 56 5 57 5 56 6 55 6 55 7
R8-02* (M8-03) 1 45 66 21 63 3 63 3 63 4 62 4 62 4 61 3 61 3 60 6 60 7
R8-03 1 50 63 12 58 5 57 5 57 6 57 6 57 6 57 6 56 7 56 7 55 8
R8-04 1 49 65 16 62 3 62 3 61 4 61 4 61 4 61 4 60 5 60 5 59 6
R8-05 1 48 63 16 60 60 3 60 4 59 4 59 4 60 4 59 4 59 4 58 5
R8-06 1 46 62 17 58 4 58 4 58 4 57 3 57 3 58 4 58 4 58 4 57 5
R8-07* 1 45 65 20 63 3 63 3 62 3 62 3 62 3 61 4 61 5 60 5 60 6
R8-08* 1 45 64 19 62 2 61 3 61 3 61 3 61 3 60 4 60 4 59 5 59 6
R8-09* 1 45 62 17 59 3 59 3 59 3 59 3 59 3 57 5 57 5 57 5 56 6
2 R8-10 1 56 61 5 59 2 58 3 58 3 58 3 58 3 59 2 58 3 58 3 58 3
2 R8-11 1 52 62 10 58 4 58 4 57 5 57 5 57 5 58 4 58 4 57 5 57 5
R8-12 1 53 60 7 58 2 57 3 57 3 57 3 57 3 57 3 56 4 56 4 56 4
R8-13 1 51 61 10 59 3 58 3 58 4 58 4 58 4 58 4 57 5 56 5 56 6
R8-14 1 51 63 i3 58 5 58 6 58 6 57 6 57 6 57 6 56 7 56 8 55 8
R8-15 1 54 59 5 57 2 57 2 56 3 56 3 56 3 57 2 56 3 56 3 56 3
R8-16* 1 45 62 17 60 2 59 2 59 2 59 3 59 3 58 3 58 4 58 4 57 5
R8-17* 1 45 61 16 59 2 59 2 58 2 58 3 58 3 56 4 56 5 56 5 55 6
R8-18* 1 45 61 16 57 4 57 4 57 4 56 5 56 5 57 4 57 4 57 4 56 5
R8-19 1 45 61 16 58 4 57 4 57 5 56 5 56 5 58 4 57 4 57 5 56 5
R8-20 1 46 55 9 52 2 52 3 51 3 51 4 51 4 52 2 51 3 51 3 51 4
FHWA TNM Results
Number of Recey 16 | 16 16 16 16 16 16 16 16 16
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 2 3 5 7 5 5 9 12 16
Percent of Impacted Receptors Receiving > 5 dB I.L. 13% 19% 31% 44% 31% 31% 56% 75% 100%
Is this percentage > 50%7?; If yes, barrier is feasible. No No No No No No Yes Yes Yes
Reasonableness Evaluation
0 0 0
Total Number of receptors receiving > 5 dB I.L. (Benefited Receptors) 9 12 16
Number of receptors receiving > 7 dB I.L. (Meeting NRDG) 2 2 2
Does at least one Benefited Receptor Receive > 7 dB I.L.? Yes Yes Yes
Barrier Height (feet) 12 14 20
Barrier Length (feet) 2534 2534 2534
Barrier square footage (SQft) 30407 35477 50678
Barrier square footage per benefited receptor (SF/BR) 3379 2956 3167
Is SF/BR < 2,0007; If yes, barrier is reasonable No No No
Average I.L. per Benefited Receptor (dB)

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving > 5dB(A)
[ Non-Impacted Receivers receiving > 5dB(A)
Rxx-xx* denotes that the background sound level measurement was applied
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 12. NSA 9
Preferred Alternative
Summary of Barrier Noise Analysis

Barrier Length (feet)

Barrier square footage (SQft)

Barrier square footage per benefited receptor (SF/BR)

Is SF/BR < 2,0007?; If yes, barrier is reasonable

Average |.L. per Benefited Receptor (dB)

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10' Barrier Case 2: 14' Barrier Case 3: 16' Barrier
NSA Receiver ID Receptors Existing Noise Level (2013) neartion neertion neartion
Noise Level 1.0.E Noise Level Loss Noise Level Loss Noise Level Loss
dB(A) dB dB(A) T dB(A) . dB(A) T
R9-1 (M9-1) 1 53 58 5 57 2 56 2 56 3
R9-2 (M9-2) 1 60 62 61 1 61 1 61 1
R9-3 (M9-3) 1 46 57 11 54 3 52 5 51 5
R9-4 1 44 59 15 56 3 55 4 54 5
R9-5 1 59 61 2 60 1 60 1 60 1
2 R9-6 1 58 61 3 60 1 59 2 59 2
2 R9-7 1 60 62 2 61 1 61 1 61 1
R9-8 1 60 63 3 61 2 61 2 61 2
R9-9 1 60 63 3 61 2 61 2 61 2
R9-10 1 53 57 4 55 2 53 4 53 4
GR9 1 44 65 21 61 3 60 5 59 6
GR3 1 48 59 11 55 4 54 5 54 5
FHWA TNM Results
Number of Impacted Receptors 4 [ 4 4 4
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 0 3 4
Percent of Impacted Receptors Receiving>5dB I.L. 0% 75% 100%
Is this percentage > 50%?; If yes, barrier is feasible. No Yes Yes
Reasonableness Evaluation
0 0
Total Number of receptors receiving > 5 dB I.L. (Benefited Receptors) 3 4
Number of receptors receiving > 7 dB I.L. (Meeting NRDG) 0 0
Does at least one Benefited Receptor Receive>7 dB I.L.? No No
Barrier Height (feet) 14 16

Impacted (66 dB(A) or 10 dB increase over existing)
Impacted Receivers receiving > 5dB(A)
- Non-Impacted Receivers receiving > 5dB(A)
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 13. NSA 11
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 10' Barrier Case 2: 14' Barrier Case 3: 18' Barrier cas?;(;:: d::;rler
NSA Receiver ID Existing Noise Level (2013)
Receptors X . Insertion X Insertion . Insertion . Insertion
Noise Level 1.O.E Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss
dB(A) dB dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R11-01* (M11-01) 1 45 66 21 64 3 62 5 59 7 59 7
R11-02 (M11-02) 1 51 61 10 60 1 59 2 59 2 59 2
R11-03* (M11-03) 1 45 60 15 59 1 58 2 58 2 56 5
R11-04* 1 45 62 17 61 1 60 2 58 4 58 5
R11-05* 1 45 60 15 59 1 58 2 57 3 56 4
R11-06* 1 45 59 14 59 1 58 1 58 1 55 5
R11-07 1 46 59 12 59 0 59 0 59 0 55 3
R11-08* 1 45 59 14 59 0 59 0 59 0 55 4
R11-09 1 50 60 10 59 1 59 1 58 1 58 1
R11-10 1 49 61 12 60 1 59 1 59 2 59 1
R11-11 1 49 58 9 58 0 58 0 58 0 56 3
R11-12 1 51 59 8 58 0 58 0 58 0 57 2
i R11-13* 1 45 55 10 55 0 55 0 55 1 52 4
2 R11-14 1 50 58 7 58 0 58 0 58 0 56 2
R11-15 1 46 54 8 54 0 54 0 53 0 52 1
R11-16* 1 45 56 11 55 0 55 0 55 0 54 2
R11-17* 1 45 58 13 58 0 58 0 58 0 56 2
GR-5 1 46 57 11 57 0 57 0 57 0 55 2
GR-6* 1 45 59 14 59 0 59 0 59 0 57 3
GR-7* 1 45 59 14 59 0 59 0 59 0 55 4
GR-13* 1 45 57 12 57 0 57 0 57 0 56 2
GR14 1 46 57 11 57 0 57 0 57 0 56 1
GR15 1 50 58 8 58 0 58 0 58 0 58 1
GR16 1 50 57 7 57 0 57 0 57 0 57 1
GR17 1 50 57 7 57 0 57 0 57 0 57 1
GR-18* 1 45 52 7 52 0 52 0 52 0 52 1
FHWA TNM Results
Number of Impacted Receptors 18 18 18 18 18
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 0 1 1 4
Percent of Impacted Receptors Receiving >5 dB I.L. 0% 6% 6% 22%
Is this percentage > 50%?; If yes, barrier is feasible. No No No No
Reasonableness Evaluation
Total Number of receptors receiving > 5 dB I.L. (Benefited Receptors)
Number of receptors receiving > 7 dB I.L. (Meeting NRDG)




Table 13. NSA 11
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
C 4: 18' Barri
No. of Future Build No-Barrier Case 1: 10' Barrier Case 2: 14' Barrier Case 3: 18' Barrier ast(eE tend :;rler
NSA Receiver ID . Existing Noise Level (2013) xtende
Receptors X . Insertion X Insertion . Insertion . Insertion
Noise Level 1.O.E Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss
dB(A) dB dB(A) B dB(A) dB dB(A) dB dB(A) dB

Does at least one Benefited Receptor Receive > 7 dB I.L.?
Barrier Height (feet)

Barrier Length (feet)

Barrier square footage (SQft)

Barrier square footage per benefited receptor (SF/BR)

Is SF/BR < 2,0007?; If yes, barrier is reasonable

Average |.L. per Benefited Receptor (dB)

Impacted (66 dB(A) or 10 dB increase over existing)
Impacted Receivers receiving = 5dB(A)
- Non-Impacted Receivers receiving > 5dB(A)
Rxx-xx* denotes that the background sound level measurement was applied
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)
With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 14. NSA 12
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
No. of Future Build No-Barrier
NSAs Receiver ID ’ Existing Noise Level (2013)
Receptors
Noise Level 1.O.E
dB(A) dB
< R12-1 (M12-1) 1 54 62 3
z 7 | R12-2(M12-2) 1 64 64 5

All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

Noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 15. NSA 13
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)
NSA Receiver b No. of Existing Noise Level Future Build No-Barrier Case 1: 10' Barrier Case 2: 14' Barrier Case 3: 16' Barrier Case 4: 18' Barrier Case 5: 20' Barrier Case 6: Optimized Barrier
S (PR Noise Level 1.O.E Noise Level InsL(: r:;on Noise Level InsL(: rst;on Noise Level InsL(: rst;on Noise Level InsL(: rst;on Noise Level InsL(: rst;on Noise Level | Insertion Loss
dB(A) dB dB(A) e dB(A) e dB(A) e dB(A) e dB(A) e dB(A) dB
R13-01* (M13-01) 1 45 63 18 62 1 62 1 61 2 61 2 61 2 63 0
R13-02 (M13-02) 1 45 62 17 61 2 59 4 58 5 57 6 55 7 56 7
R13-03* (M13-03) 1 45 61 16 58 3 55 7 54 7 53 8 52 9 52 9
R13-04* (M13-04) 1 45 65 20 60 5 58 7 57 8 57 8 56 9 56 9
R13-05* (M13-05) 1 45 61 16 56 4 53 8 52 9 51 9 51 10 51 10
R13-06 (M13-06) 1 45 64 20 58 6 55 9 55 10 54 10 54 11 54 11
R13-07* (M13-07) 1 45 62 17 58 5 54 8 54 9 53 10 52 10 53 10
R13-08 (M13-08) 1 45 62 17 57 5 54 8 54 9 53 9 53 10 53 10
R13-09* 1 45 59 14 57 3 56 3 56 4 56 4 56 4 59 0
R13-10* 1 45 59 14 58 1 58 2 58 2 58 2 58 2 59 0
R13-11* 1 45 61 16 61 1 60 1 60 1 60 2 60 2 61 0
R13-12* 1 45 59 14 58 1 58 1 58 1 58 1 57 1 59 0
R13-13* 1 45 57 12 56 0 56 1 56 1 56 1 56 1 56 0
R13-14* 1 45 60 15 59 1 58 2 57 3 57 3 56 3 57 3
R13-15* 1 45 62 17 59 3 57 4 57 5 56 6 55 6 55 6
E R13-16* 1 45 61 16 57 3 54 7 53 8 52 8 52 9 52 9
2 R13-17* 1 45 60 15 56 4 52 7 52 8 51 9 50 10 51 9
R13-18* 1 45 62 17 56 6 53 9 52 10 51 11 51 11 51 11
R13-19* 1 45 64 19 58 7 55 9 55 9 55 10 54 10 54 10
R13-20 1 45 64 18 57 6 55 9 54 10 54 10 53 11 54 10
R13-21* 1 45 60 jli5] 56 4 53 7 52 8 51 9 51 9 51 9
R13-22* 1 45 58 5] 55 4 52 6 52 7 51 8 50 8 51 8
R13-23* 1 45 58 13 55 3 52 6 52 7 51 7 51 8 51 7
R13-24* 1 45 58 13 56 2 54 4 54 4 54 5 53 5 53 5
R13-25* 1 45 59 14 57 2 55 3 55 4 54 4 54 5 54 4
R13-26* 1 45 56 11 54 3 52 4 52 5 52 5 51 5 52 5
R13-27* 1 45 57 12 53 3 51 5 51 6 50 6 50 7 50 6
R13-28* 1 45 57 12 53 4 50 6 50 7 49 7 49 8 49 7
R13-29* 1 45 56 11 53 3 50 6 49 7 49 7 48 8 49 8
R13-30* 1 45 58 13 54 4 51 7 50 8 49 8 49 9 49 9
R13-31* 1 45 56 11 53 3 51 5 51 6 50 6 50 7 50 6
FHWA TNM Results
Number of Impacted Receptors 31 | 31 31 31 31 31 31
Feasibility Evaluation
Impacted Receptors receiving> 5 dB Insertion Loss (I.L.) 7 19 22 23 24 23
Percent of Impacted Receptors Receiving>5 dB I.L. 23% 61% 71% 74% 77% 74%
Is this percentage > 50%?; If yes, barrier is feasible. No Yes Yes Yes Yes Yes
Reasonableness Evaluation
1 1 1 1 1
Total Number of receptors receiving> 5 dB I.L. (Benefited Receptors) 20 23 24 25 24
Number of receptors receiving> 7 dB I.L. (Meeting NRDG) 10 13 18 21 19
Does at least one Benefited Receptor Receive> 7 dB I.L.? Yes Yes Yes Yes Yes
Barrier Height (feet) 13 17 18 20 18 12to 20
Barrier Length (feet) 3898 3898 3898 3898 2659
Barrier square footage (SQft) 54570 62366 70161 77957 47923
Barrier square footage per benefited receptor (SF/BR) 2729 2712 2923 3118 1997
Is SF/BR < 2,000?; If yes, barrier is reasonable No No No No Yes
Average I.L. per Benefited Receptor (dB) 8
Recommended Barrier

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving > 5dB(A)
[ Non-Impacted Receivers receiving 2 5dB(A)
Rxx-xx* denotes that the background sound level measurement was applied
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)



Table 15 _ NSA 13
Smoothed Top Barrier

X y Z Barrier Height Modeled | Top Barrier Elevation | Smoothed Top Barrier Elevation Barrier Height Proposed
2,218,950.80 262,424.10 809.3 12 821 821 12
2,219,003.50 262,332.20 799.7 12 812 812 12
2,219,061.30 262,244.30 786.4 14 800 800 14
2,219,126.50 262,160.50 769.3 16 785 785 16
2,219,185.00 262,120.90 760 18 778 779 19
2,219,221.00 262,027.20 759.1 20 779 779 20
2,219,258.30 261,935.60 758.1 20 778 778 20
2,219,297.80 261,844.40 756.9 20 777 777 20
2,219,339.30 261,752.70 755.4 20 775 775 20
2,219,378.30 261,661.30 753.6 20 774 774 20
2,219,418.50 261,569.90 751.5 20 772 772 21
2,219,457.80 261,476.90 749.2 20 769 770 21
- 2,219,472.50 261,432.50 746.9 20 767 770 23
- 2,219,478.80 261,323.70 759 20 779 779 20
§ 2,219,518.80 261,234.80 750.1 20 770 770 20
2,219,572.30 261,148.10 741 20 761 761 20
2,219,633.50 261,065.40 736.1 20 756 756 20
2,219,677.30 260,977.10 733.1 20 753 753 20
2,219,716.30 260,884.00 730.1 20 750 750 20
2,219,756.80 260,795.10 727.1 20 747 747 20
2,219,803.50 260,698.90 724.2 20 744 745 21
2,219,842.80 260,608.20 721.6 16 738 745 23
2,219,846.50 260,502.70 734.9 16 751 751 16
2,219,863.50 260,399.50 743.1 16 759 759 16
2,219,896.80 260,304.80 742.5 16 759 759 17
2,219,934.50 260,210.70 740.4 16 756 756 16
2,219,980.30 260,122.50 731.4 16 747 749 18
2,220,036.30 260,040.90 723.1 16 739 743 20




Table 16. NSA 14A
Preferred Alternative
Summary of Barrier Noise Analysis

Eastern Build (2046)
. No. of |Existing Noise Future Build No-Barrier Case 1: 20' Barrier Case 2: 22' Barrier Case 3: Optimized Barrier Case 4: Smoothed Barrier
NSA Receiver ID
Receptors| Level (2013)
Noise Level L.O.EdB Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss

dB(A) dB(A) dB dB(A) dB dB(A) dB dB(A) dB

R14-01 (M14-01) 1 40 59 19 51 7 51 8 51 7 51 8
R14-02 (M14-02) 1 40 56 17 50 6 50 6 50 6 50 6
R14-03 (M14-03) 1 41 56 15 51 5 51 5 51 5 51 5

R14-8 1 39 57 17 51 6 50 7 51 6 50 6
R14-09 1 40 57 17 51 6 50 6 51 6 50 6
R14-10 1 40 57 17 51 6 50 6 51 6 50 6
R14-11 1 40 57 17 51 6 50 7 51 6 50 7
R14-12 1 40 56 16 51 5 51 5 51 5 51 5
R14-13 1 40 56 16 51 5 51 5 51 5 51 5
R14-14 1 40 56 16 50 6 50 6 50 6 50 6
R14-15 1 40 56 16 52 4 52 4 52 4 52 4
R14-16 1 40 56 16 52 4 52 4 52 4 52 4
R14-40 1 40 56 16 51 5 51 5 51 5 51 5
R14-68 1 42 57 15 51 7 50 7 51 7 51 7

$ R14-69 1 41 58 16 51 7 50 7 51 7 51 7
: R14-70 1 40 58 17 51 7 50 7 51 7 51 7
2 R14-71 1 40 58 18 51 7 51 7 51 7 51 7
R14-72 1 40 59 19 53 6 52 7 52 6 52 7
R14-73 1 39 58 19 51 7 51 7 51 7 51 7
R14-74 1 39 57 18 51 7 51 7 51 7 51 7
R14-75 1 39 57 18 51 7 51 7 51 7 51 7
R14-76 1 39 57 18 51 6 51 7 51 6 51 6
R14-77 1 46 58 11 51 7 50 7 51 7 51 7
R14-78 1 43 58 15 51 8 50 8 50 8 50 8
R14-79 1 41 59 19 51 8 51 8 51 8 51 8
R14-80 1 39 60 21 53 7 52 8 52 8 52 8
R14-81 1 39 61 22 54 7 54 7 54 7 54 7
R14-82 1 39 61 22 55 6 54 7 54 7 54 7
R14-83 1 39 59 20 52 7 52 7 52 7 52 7
R14-84 1 39 58 19 52 6 51 7 52 7 52 7
R14-85 1 39 61 22 53 8 52 9 53 8 53 8
R14-86 1 39 65 26 57 7 57 8 57 8 57 8




Table 16. NSA 14A
Preferred Alternative

Summary of Barrier Noise Analysis

Eastern Build (2046)

Future Build No-Barrier

Case 1: 20' Barrier

Case 2: 22' Barrier

Case 3: Optimized Barrier

Case 4: Smoothed Barrier

. No. of |Existing Noise
NSA Receiver ID Receptors| Level (2013)
Noise Level L.O.EdB Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss
dB(A) dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R14-87 1 39 62 23 56 6 55 7 55 7 55 7
R14-88 1 39 59 21 53 6 53 7 53 7 53 7
R14-89 1 40 60 20 52 8 52 8 52 8 52 8
R14-90 1 39 63 24 54 B 54 B 54 B 54 B
R14-91 1 39 69 30 57 11 57 12 57 12 57 12
R14-92 1 38 69 30 60 9 59 10 59 10 59 10
R14-93 1 38 63 25 57 7 56 8 56 8 56 8
R14-94 1 39 59 20 53 6 53 6 53 6 53 6
R14-95 1 39 58 19 53 6 52 6 52 6 52 6
R14-96 1 39 58 19 52 6 52 6 52 6 52 6
R14-97 1 40 58 18 52 7 51 7 51 7 51 7
R14-98 1 40 57 16 50 6 50 7 50 6 50 7
R14-99 1 41 57 16 50 6 50 7 51 6 50 7
R14-100 1 42 57 15 50 6 50 7 50 6 50 6
R14-101 1 44 57 13 50 6 50 7 50 6 50 6
R14-102 1 50 57 8 52
g R14-103 1 51 57 52 52 52 52
: R14-104 1 46 61 15 52 52 52 52
2 [ruos 1 50 55 5 49
R14-106 1 44 56 11 50 6 50 6 50 6 50 6
R14-107 1 42 56 13 50 6 50 6 50 6 50 6
R14-108 1 41 56 15 50 6 50 6 50 6 50 6
R14-109 1 40 56 16 50 6 50 6 50 6 50 6
R14-111 1 40 56 16 50 6 50 6 50 6 50 6
R14-112 1 40 56 16 51 5 51 5 51 5 51 5
R14-113 1 40 56 16 51 5 51 6 51 5 51 6
R14-114 1 40 57 17 51 6 51 7 51 6 51 7
R14-115 1 40 59 18 51 7 51 8 51 8 51 8
R14-116 1 40 61 21 53 8 52 ) 52 ) 52 )
R14-117 1 41 56 15 53 2 53 2 53 2 53 2
R14-118 1 41 56 15 53 3 53 3 53 3 53 3
R14-119 1 42 57 15 53 3 53 3 53 3 53 3
R14-120 1 41 58 17 52 6 51 7 52 6 51 7
R14-121 1 41 58 17 52 6 52 7 52 7 52 7
R14-122 1 41 58 17 52 6 52 7 52 6 52 7
R14-123 1 42 59 17 52 7 52 7 52 7 52 7




Table 16. NSA 14A
Preferred Alternative

Summary of Barrier Noise Analysis

Eastern Build (2046)
. No. of |Existing Noise Future Build No-Barrier Case 1: 20' Barrier Case 2: 22" Barrier Case 3: Optimized Barrier Case 4: Smoothed Barrier
NSA Receiver ID
Receptors| Level (2013)
Noise Level L.O.EdB Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss
dB(A) dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R14-124 1 41 59 18 52 7 51 7 52 7 51 7
< GR11 1 47 62 15 53 9 53 9 53 9 53 9
S [eR12 1 52 61 8 54
g GR1 1 33 63 29 63 0 63 0 63 0 63 0
= GR1B (Farmhouse) 1 35 60 26 60 0 60 0 60 0 60 0
GR4 1 61 65 5 61 4 61 4 61 4 61 4
FHWA TNM Results
Number of Impacted Receptors 69 69 69 69 69
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 62 63 62 62
Percent of Impacted Receptors Receiving >5dB I.L. 90% 91% 90% 90%
Is this percentage > 50%7?; If yes, barrier is feasible. Yes Yes Yes Yes
Reasonableness Evaluation
3 3 3 3
Total Number of receptors receiving > 5 dB I.L. (Benefited 65 66 65 65
Number of Impacted receptors receiving > 7 dB I.L. 28 44 33 40
Does at least one Benefited Receptor Receive > 7 dB I.L.? Yes Yes Yes Yes
Barrier Height (feet) 20 22 21.3 14 to 22 21.6 14 to 26
Barrier Length (feet) 4407 4407 4100 4100
Barrier square footage (SQft) 88144 96959 89385 88503
Barrier square footage per benefited receptor (SF/BR) 1356 1469 1375 1362
Is SF/BR < 2,000?; If yes, barrier is reasonable Yes Yes Yes Yes
Average |.L. per Benefited Receptor (dB) 7 7 7 7

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving = 5dB(A)

- Non-Impacted Receivers receiving = 5dB(A)

All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.

Recommended Barrier




Table 16 _ NSA 14A
Smoothed Top Barrier

X y z Barrier Height Modeled | Top Barrier Elevation | Smoothed Top Barrier Elevation | Barrier Height Proposed
2,221,675.00 251,319.80 642.6 14 657 658 15
2,221,713.00 251,352.30 642.6 15 658 658 15
2,221,751.30 251,384.80 642.6 15 658 658 15
2,221,786.30 251,419.30 641.25 15 656 656 15
2,221,821.30 251,453.70 639.9 15 655 656 16
2,221,853.00 251,495.60 634.6 16 651 651 16
2,221,885.00 251,537.50 629.3 17 646 646 17
2,221,901.50 251,582.80 612.55 18 631 636 23
2,221,918.30 251,617.30 617.48 19 636 636 19
2,221,935.00 251,651.70 622.4 20 642 642 20
2,221,957.80 251,673.00 621.9 21 643 642 20
2,221,994.50 251,707.10 620.9 21 642 642 21
2,222,031.30 251,741.10 619.9 22 642 642 22
2,222,067.80 251,774.90 618.9 22 641 641 22
2,222,104.50 251,808.80 617.9 22 640 640 22
2,222,141.00 251,842.70 616.9 22 639 639 22
2,222,178.00 251,876.60 615.9 22 638 638 22
2,222,214.50 251,910.20 614.9 22 637 637 22
2,222,251.30 251,944.40 613.95 22 636 636 22
2,222,286.00 251,978.70 613 22 635 635 22
2,222,323.00 252,010.60 612.25 22 634 634 22
2,222,361.80 252,043.70 611.5 23 635 635 24
2,222,399.50 252,075.80 611 23 634 634 23
2,222,477.00 252,071.10 614.1 22 636 636 22
2,222,522.30 252,096.00 618.42 22 640 640 22
2,222,564.80 252,123.70 621.04 22 643 643 22
2,222,600.30 252,158.80 618.22 22 640 640 22
2,222,624.30 252,206.60 609.53 22 632 632 22
2,222,625.00 252,242.60 606.56 25 632 632 25
2,222,626.80 252,274.60 610.8 22 633 633 22
2,222,664.30 252,308.50 611.2 22 633 633 22
2,222,701.80 252,342.50 610.95 22 633 633 22
2,222,739.30 252,376.40 610.7 22 633 633 22
2,222,776.30 252,409.40 611.4 22 633 633 22
2,222,813.30 252,442.40 612.1 22 634 634 22
2,222,851.00 252,474.30 613.3 22 635 635 22
2,222,889.00 252,506.20 614.5 23 638 637 23
2,222,928.00 252,537.60 616.15 22 638 638 22
2,222,969.30 252,567.50 617.8 22 640 640 22
2,223,009.80 252,594.80 619.25 22 641 641 22
2,223,049.30 252,623.70 620.7 22 643 643 22
2,223,098.50 252,618.90 619.9 23 643 643 23

< 2,223,111.50 252,616.50 622.59 22 645 645 22
3 2,223,163.30 252,625.80 630.78 22 653 653 22
5, 2,223,208.80 252,643.90 634.44 22 656 656 22
z 2,223,253.50 252,662.60 635.64 22 658 658 22
2,223,295.50 252,680.60 633.66 22 656 656 22
2,223,331.00 252,705.40 626.62 22 649 649 22
2,223,359.80 252,743.80 616.75 22 639 639 22
2,223,361.50 252,761.10 625.1 22 647 647 22
2,223,401.00 252,795.50 619.1 22 641 641 22
2,223,448.50 252,801.50 617.55 22 640 640 22
2,223,496.30 252,807.60 616 24 640 640 24
2,223,542.50 252,781.80 617.6 22 640 640 22
2,223,552.80 252,783.10 613.79 26 640 640 26
2,223,584.50 252,741.50 619.82 22 642 642 22
2,223,623.50 252,716.50 626.46 22 648 648 22
2,223,661.00 252,696.20 628.3 22 650 650 22
2,223,697.00 252,676.30 628.95 22 651 651 22
2,223,732.50 252,656.50 627.32 22 649 649 22
2,223,767.50 252,636.50 624.88 22 647 647 22
2,223,802.80 252,616.30 619.97 22 642 642 22
2,223,838.00 252,594.60 614.67 22 637 637 22
2,223,871.50 252,569.70 609.55 22 632 632 22
2,223,901.00 252,540.00 606.18 22 628 628 22
2,223,927.50 252,507.30 603.2 22 625 625 22
2,223,952.00 252,471.30 601.5 23 625 624 23
2,223,979.00 252,429.20 598.78 22 621 621 22
2,224,013.00 252,390.80 593.66 22 616 616 22
2,224,045.80 252,351.80 585.96 22 608 608 22
2,224,086.80 252,317.40 578.14 22 600 600 22
2,224,108.50 252,300.90 574.27 23 597 597 23
2,224,134.30 252,284.80 574.5 23 598 597 23
2,224,157.50 252,242.50 572.1 22 594 594 22
2,224,181.00 252,200.30 569.6 22 592 592 22
2,224,224.50 252,143.30 566.9 22 589 589 22
2,224,252.00 252,098.80 562.1 23 585 585 23
2,224,279.30 252,054.40 560.7 22 583 583 22
2,224,308.00 252,012.60 559.15 22 581 581 22
2,224,336.80 251,970.70 557.6 22 580 580 22
2,224,367.80 251,929.30 556.05 22 578 578 22
2,224,398.80 251,888.00 554.5 23 578 577 23
2,224,433.80 251,850.20 552 22 574 574 22
2,224,468.80 251,812.50 549.5 24 574 573 24
2,224,503.50 251,776.00 547 22 569 569 22
2,224,538.00 251,739.50 544.5 23 568 567 23
2,224,576.80 251,704.90 542 22 564 564 22
2,224,615.50 251,670.30 539.5 23 563 562 23




Table 17. NSA 14B
Preferred Alternative
Summary of Barrier Noise Analysis

Existing Noise Level

Future Build (2046)

Future Build No-Barrier

Case 1: 14' Barrier

Case 2: 18' Barrier

Case 3: 20' Barrier

NSA Site ID No. of Receptors
(2013) Noise Level 1.0.E Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss
dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R14-03 (M14-03) 1 41 56 15 52 5 51 5 51 5
R14-07B (M14-07B) 1 56 57 0 51
R14-17 1 42 56 15 52 4 52 4 52 5
R14-18 1 42 56 14 52 4 52 4 52 4
R14-19 1 42 56 13 52 4 52 4 52 4
R14-20 1 43 55 13 52 4 51 4 51 4
R14-21 1 43 54 11 51 3 51 4 50 4
R14-22 1 43 53 10 50 3 50 3 50 4
R14-23 1 44 53 9 51 3 50 3 50 3
R14-24 1 45 53 9 51 3 50 3 50 3
R14-25 1 45 54 8 51 3 50 3 50 3
R14-26 1 46 53 8 51 3 50 3 50 3
R14-27 1 46 54 8 51 3 50 4 50 4
R14-28 1 a7 53 7 51 2 51 3 50 3
R14-29 1 a7 54 7 52 2 51 2 51 2
@ R14-30 1 51 54 3 53 2 52 2 52 2
2 R14-31 1 51 53 2 52 1 51 2 51 2
2] R14-32 1 52 53 2 52 2 51 2 51 2
< R14-33 1 52 54 2 52 2 51 2 51 3
R14-34 1 52 54 2 52 2 51 3 51 3
R14-35 1 52 54 2 52 2 52 3 51 3
R14-36 1 53 55 2 53 2 52 3 51 3
R14-37 1 53 55 2 53 2 52 3 52 4
R14-38 1 53 56 3 54 2 53 3 53 4
R14-39 1 54 57 3 54 2 53 3 53 4
R14-41 1 41 56 15 53 3 52 3 52 3
R14-42 1 41 55 14 52 3 52 3 52 4
R14-43 1 42 55 14 52 4 52 4 52 4
R14-44 1 42 55 13 51 3 51 3 51 4
R14-45 1 42 54 12 51 3 51 3 51 3
R14-46 1 43 54 11 51 3 50 3 50 3
R14-47 1 43 53 10 50 3 50 3 50 3
R14-48 1 44 53 10 50 3 50 3 50 3




Table 17. NSA 14B
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2046)
NSA Site ID No. of Receptors Existing Noise Level Future Build No-Barrier Case 1: 14' Barrier Case 2: 18' Barrier Case 3: 20' Barrier
(2013) Noise Level 1.0.E Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss
dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R14-49 1 44 53 9 50 3 50 3 50 3
R14-50 1 45 53 8 51 2 50 3 50 3
R14-51 1 45 53 7 51 2 50 3 50 3
R14-52 1 47 52 5 51 2 51 2 51 2
R14-53 1 51 53 2 51 1 51 2 51 2
R14-54 1 52 54 2 53 1 53 1 53 1
R14-55 1 55 55 1 55 0 55 1 55 1
R14-56 1 57 57 0 57 1 57 1 57 1
R14-57 1 54 57 3 53 4
R14-58 1 55 57 2 54 4
R14-59 1 56 58 2 54 4
R14-60 1 57 58 2 54
R14-61 1 58 59 1 54
R14-62 1 54 57 3 54
R14-63 1 56 58 2 54
m R14-64 1 56 58 2 54
5, R14-65 1 57 59 1 54
< R14-66 1 59 60 1 54
(£ R14-67 1 50 63 13 55 8 53 10 53 11
R14-68 1 42 57 15 56 2 56 2 56 2
R14-69 1 41 58 17 56 2 56 2 56 2
R14-70 1 40 58 18 56 3 55 3 55 3
R14-71 1 40 58 18 55 3 55 3 55 3
R14-77 1 46 57 11 57 1 57 1 57 1
R14-78 1 43 58 16 57 1 57 1 57 1
R14-79 1 41 59 19 57 3 57 3 57 3
R14-98 1 40 57 17 55 2 55 2 55 2
R14-99 1 41 57 16 55 2 55 2 55 2
R14-100 1 42 56 15 55 2 55 2 55 2
R14-101 1 44 57 13 55 1 55 1 55 1
R14-102 1 50 57 7 56 1 56 1 56 1
R14-103 1 51 57 6 56 1 56 1 56 1
R14-105 1 50 55 5 54 1 54 1 54 1
R14-106 1 44 55 11 54 1 54 1 54 1
R14-107 1 42 56 13 54 1 54 1 54 2




Table 17. NSA 14B
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2046)
NSA Site ID No. of Receptors Existing Noise Level Future Build No-Barrier Case 1: 14' Barrier Case 2: 18' Barrier Case 3: 20' Barrier
(2013) Noise Level 1.0.E Noise Level Insertion Loss Noise Level Insertion Loss Noise Level Insertion Loss
dB(A) dB dB(A) dB dB(A) dB dB(A) dB
R14-108 1 41 56 15 54 2 54 2 54 2
R14-109 1 40 56 16 54 2 54 2 54 2
R14-110 1 41 56 15 53 2 53 2 53 3
FHWA TNM Results
Number of Impacted Receptors 32 | 32 32 32
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 2 2 3
Percent of Impacted Receptors Receiving>5 dB I.L. 6% 6% 9%
Is this percentage > 50%7?; If yes, barrier is feasible. No No No

Reasonableness Evaluation

Total Number of receptors receiving>5 dB I.L. (Benefited Receptors)

Number of Impacted receptors receiving > 7 dB I.L. (Meeting NRDG)

Does at least one Benefited Receptor Receive> 7 dB I.L.?

Barrier Height (feet)

Barrier Length (feet)

Barrier square footage (SQft)

Barrier square footage per benefited receptor (SF/BR)

Is SF/BR < 2,0007; If yes, barrier is reasonable

Average |.L. per Benefited Receptor (dB)

Impacted (66 dB(A) or 10 dB increase over existing)

Impacted Receivers receiving > 5dB(A)
-Non—lmpacted Receivers receiving > 5dB(A)
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 18. NSA 15
Preferred Alternative
Summary of Barrier Analysis

Future Build (2047)

Future Build No-Barrier

Case 1: 14' Barrier

Case 2: 16' Barrier

Case 3: 18' Barrier

Case 4: 20' Barrier

Case 5: Optimized

NoA Receiver D R:::;’:‘f”s S e Insertion Insertion Insertion Insertion Bame;:\sertion
Noise Level 1.0.E Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss
dB(A) dB dB(A) T dB(A) s dB(A) T dB(A) 0 dB(A) 0
R15-1 (M15-1)
R15-2 (M15-2)
R15-3 (M15-3) 1 55 59 4 54 52 52
R15-4 (M15-4) 2 62 64 2 58 58 58
R15-5 1 45 53 8 49 49 48
R15-6 1 45 53 8 49 49 48
R15-7 1 46 54 8 50 50 49
R15-8 1 47 55 9 51 50 50
R15-9 1 47 56 9 52 51 50
R15-10 1 48 57 10 52 51 51
R15-11 1 49 58 9 52 51 51
R15-12 1 50 58 9 53 52 51
R15-13 1 50 57 7 53 4 52 51
R15-14 1 50 56 6 53 3 52 4 52 4 51
R15-15 1 51 56 5 53 3 53 3 52 4 51 4 51 4
R15-16 1 52 56 4 53 3 53 3 52 4 51 4 51 4
R15-17 1 52 56 3 52 3 52 4 52 4 51 4 51 4
R15-18 1 53 57 4 54 3 53 3 53 4 52 4 52 4
) R15-19 1 54 57 3 54 3 54 3 53 4 53 4 53 4
g R15-20 1 55 58 3 55 3 54 3 54 4 54 4 54 4
Zz R15-21 1 56 59 3 55 3 55 4 55 4 55 4 55 4
R15-22 1 58 60 2 56 3 56 4 56 4 56 4 56 4
R15-23 1 59 61 2 58 3 57 3 57 4 57 4 57 4
R15-24 1 62 64 2 62 3 62 3 61 3 61 3 61 3
R15-25 1 59 61 2 56 55 e 55
R15-26
R15-27 1 43 49 6 46 3 46 3 46 3 46 3 46 3
R15-28 1 44 52 7 49 3 49 3 48 3 48 3 48 3
R15-29 1 45 52 7 49 3 49 3 48 4 48 4 48 4
R15-30 1 46 52 6 49 3 49 3 49 4 48 4 48 4
R15-31 1 47 53 6 50 3 50 3 50 3 49 4 49 4
R15-32 1 47 54 6 51 3 50 3 50 4 50 4 50 4
R15-33 1 48 54 6 51 3 51 3 51 4 50 4 50 4
R15-34 1 49 54 6 51 3 51 3 51 4 51 4 51 4
R15-35 1 49 54 5 52 2 51 3 51 3 50 4 50 4
R15-36 1 50 54 4 52 2 51 3 51 3 50 3 50 3
R15-37 1 51 54 4 52 2 51 3 51 3 51 3 51 3
R15-38 1 52 55 3 53 2 52 3 52 3 52 3 52 3
R15-39 1 53 56 3 53 2 53 3 53 3 53 3 53 3




Table 18. NSA 15
Preferred Alternative
Summary of Barrier Analysis

Future Build (2047)

Future Build No-Barrier

Case 1: 14' Barrier

Case 2: 16' Barrier

Case 3: 18' Barrier

Case 4: 20' Barrier

Case 5: Optimized

NoA Receiver 1D Re’::;:;rs sl ) Insertion Insertion Insertion Insertion Bame;;sertion
Noise Level 1.0.E Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss
dB(A) dB dB(A) T dB(A) s dB(A) T dB(A) 0 dB(A) 0
R15-40 1 54 56 3 54 2 54 3 53 3 53 3 53 3
R15-41 1 55 57 2 55 2 55 2 55 2 54 3 54 3
3 R15-42 1 56 58 2 56 2 56 2 56 2 56 2 56 2
2 R15-43 1 58 59 1 58 2 57 2 57 2 57 2 57 2
R15-44 1 60 61 1 60 1 60 1 59 1 59 1 59 1
R15-45 1 61 62 1 61 1 61 1 61 1 61 1 61 1
R15B-1 (M16-1)
R15B-2 (M16-2) 1 43 55 12 52 4 51 4 50 5 50 5 50 5
R15B-3 (M16-3) 1 45 56 12 52 4 51 5 51 6 51 6 50 6
R15B-4 (M16-1) 1 41 58 17 54 4 53 5 53 5 53 5 53 5
R15B-5 1 42 56 14 51 4 51 5 50 5 50 6 50 6
R15B-6 1 42 55 13 51 4 51 5 50 5 50 6 50 6
R15B-7 1 43 56 13 52 4 51 5 50 5 50 6 50 6
R15B-8 1 43 56 13 52 4 51 5 51 5 50 5 50 5
R15B-9 1 44 56 12 52 4 51 5 51 5 51 5 51 5
R15B-10 1 41 53 12 50 3 50 3 50 4 49 4 49 4
R15B-11 1 41 53 12 50 3 50 3 50 3 49 4 49 4
R15B-12 1 41 52 11 50 3 49 3 49 3 49 4 49 4
R15B-13 1 42 53 11 50 3 49 3 49 4 49 4 49 4
@ R15B-14 1 42 53 11 50 3 50 4 49 4 49 5 49 5
: R15B-15 1 43 54 11 50 4 50 4 49 5 49 5 49 5
2 R15B-16 1 43 54 11 51 4 50 4 50 5 49 5 49 5
R15B-17 1 43 54 11 51 4 50 4 50 5 49 5 49 5
R15B-18 1 44 55 11 51 4 50 4 50 5 50 5 49 5
R15B-19 1 44 55 11 51 4 51 4 50 5 50 5 50 5
R15B-20 1 44 60 16 55 4 55 5 54 6 54 6 54 6
R15B-21 1 43 58 15 54 4 53 5 52 6 52 6 52 6
R15B-22 1 43 58 15 53 5 53 5 52 6 52 6 52 6
R15B-23 1 43 58 15 53 5 52 5 52 6 51 6 51 6
R15B-24 1 42 58 15 53 4 53 5 52 6 52 6 52 6
R15B-25 1 42 58 17 55 3 54 4 53 5 53 6 53 6
R15B-26 1 40 56 16 51 5 51 6 50 6 50 7 50 7
R15B-27 1 41 61 20 54 7 53 8 53 8 52 9 52 9
R15B-28 1 42 61 20 54 8 53 8 53 9 53 9 53 9
R15B-29 1 42 63 20 54 8 54 9 53 9 53 10 53 10




Table 18. NSA 15
Preferred Alternative
Summary of Barrier Analysis

Future Build (2047)
No. of Future Build No-Barrier Case 1: 14' Barrier Case 2: 16' Barrier Case 3: 18' Barrier Case 4: 20' Barrier Case SB:aC::::mzed
NoA Recelver D Receptors sl e Insertion Insertion Insertion Insertion Insertion
Noise Level 1.0.E Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss Noise Level Loss
dB(A) dB dB(A) T dB(A) T dB(A) T dB(A) T dB(A) T
@ R15B-30 1 43 63 20 55 8 54 9 53 9 53 10 53 10
a R15B-31 1 43 62 19 54 7 54 8 53 8 53 9 53 9
§ R15B-32 1 45 56 11 49 7 48 8 48 8 48 8 48 8
R15B-33 1 44 54 10 48 6 48 6 47 7 47 7 47 7
FHWA TNM Results
Number of Impacted Receptors 33 [ 33 33 33 33 33
Feasibility Evaluation
Impacted Receptors receiving > 5 dB Insertion Loss (I.L.) 11 21 28 29 29
Percent of Impacted Receptors Receiving >5dB I.L. 33% 64% 85% 88% 88%
Is this percentage > 50%7?; If yes, barrier is feasible. No Yes Yes Yes Yes
Reasonableness Evaluation
10 12 13 13
Total Number of receptors receiving > 5 dB I.L. (Benefited Receptors) 31 40 42 42
Number of Impacted receptors receiving > 7 dB I.L. (Meeting NRDG) 6 7 8 8
Does at least one Benefited Receptor Receive > 7 dB I.L.? Yes Yes Yes Yes
Barrier Height (feet) 16 18 20 17t0 20
Barrier Length (feet) 4139 4139 4139 3634
Barrier square footage (SQft) 66219 74496 82773 72383
Barrier square footage per benefited receptor (SF/BR) 2136 1862 1971 1723
Is SF/BR < 2,000?; If yes, barrier is reasonable No Yes No Yes
Average |.L. per Benefited Receptor (dB) 6 6

Impacted (66 dB(A) or 10 dB increase over existing)
Impacted Receivers receiving > 5dB(A)
- Non-Impacted Receivers receiving > 5dB(A)
All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

With the exception of average insertion loss values, all noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.

Recommended Barrier




Table 18 _NSA 15

Smoothed Top Barrier

STA X y z Barrier Height Modeled | Top Barrier Elevation | Smoothed Top Barrier Elevation Barrier Height Proposed
524+00.2281 2,226,947.30 251,215.90 504.8 20 525 530 25
524+99.6919 2,226,848.30 251,225.50 511.9 20 532 532 20
526+00.1707 2,226,748.30 251,235.30 514 20 534 534 20
526+99.4954 2,226,649.50 251,245.50 515.5 20 536 536 21
527+99.9842 2,226,549.50 251,255.40 516.3 20 536 536 20
528+99.9854 2,226,450.00 251,265.40 516.7 20 537 537 20
530+00.4942 2,226,350.00 251,275.50 516.5 20 537 537 21
530+99.9979 2,226,251.00 251,285.50 515.6 20 536 536 20
531+99.3937 2,226,152.50 251,299.40 514.2 20 534 534 20
533+00.0000 2,226,052.80 251,314.80 512.1 20 532 532 20

" 534+00.1798 2,225,957.30 251,365.10 492.6 20 513 513 20
- 11+00.4200 2,225,892.50 251,387.10 490.4 20 510 515 25
§ 11+99.4138 2,225,905.80 251,485.20 493.3 20 513 517 24
12+99.9674 2,225,918.50 251,597.10 499.2 20 519 519 20
14+00.1415 2,225,899.50 251,735.00 499.6 20 520 520 20
14+99.9142 2,225,820.80 251,850.50 515.4 20 535 538 23
15+99.9768 2,225,704.30 251,927.60 521.2 20 541 541 20
16+99.6483 2,225,568.00 251,937.70 518.8 20 539 541 22
18+00.1670 2,225,451.80 251,876.50 517.2 20 537 541 24
13+98.7089 2,225,351.30 251,820.50 517.5 20 538 541 24
14+99.6117 2,225,246.30 251,799.30 523.5 20 544 544 21
16+00.4058 2,225,160.30 251,746.70 525.1 20 545 545 20
17+01.4433 2,225,083.00 251,708.80 525.1 20 545 545 20
18+01.3750 2,225,000.00 251,689.20 525.6 20 546 546 20
18+47.7164 2,224,960.30 251,684.80 525.6 20 546 546 20
18+96.3885 2,224,917.80 251,683.10 523.3 20 543 546 23
19+96.7714 2,224,831.80 251,701.70 527.3 20 547 548 21
20+99.3923 2,224,735.00 251,721.50 531 20 551 552 21
21+99.1199 2,224,654.00 251,775.50 536.6 20 557 557 20
" 23+00.9423 2,224,578.00 251,839.60 541.9 20 562 562 20
- 549+99.9286 2,224,538.30 251,878.50 544.9 20 565 565 20
§ 551+01.1725 2,224,472.80 251,951.60 549.9 20 570 570 20
552+00.1030 2,224,414.30 252,027.60 554.9 20 575 575 20
552+99.7834 2,224,358.80 252,106.70 559.9 20 580 580 20
553+99.9039 2,224,309.00 252,190.00 564.8 20 585 585 20
555+02.0756 2,224,277.50 252,284.80 567.5 20 588 590 23
556+02.1795 2,224,250.30 252,377.50 576.7 17 594 595 18
557+01.8297 2,224,245.00 252,476.40 598 17 615 615 17




Table 19. NSA 16
Preferred Alternative
Summary of Barrier Noise Analysis

Future Build (2047)

Future Build No-Barrier

NSA Receiver ID No. of Existing Noise Level (2013)
Receptors
Noise Level 1.O.E

dB(A) dB

R16-01 (M17-01) 1 62 62 1

R16-02 (M17-02) 5 59 60 1

R16-03 (M17-03) 8 57 58 1

R16-04 (M17-04) 1 54 55 1

R16-05 (M17-05) Jack Treas Park 1 52 54 2

R16-06 (M17-06) Cemetery 1 53 54 1

R16-07 1 60 60 1

R16-08 1 60 60 1

R16-09 1 60 60 1

E R16-10 1 60 60 1
2 R16-11 1 60 60 1
R16-12 1 59 60 1

R16-13 1 58 58 0

R16-14 1 57 58 1

R16-15 1 57 57 0

R16-16 5 55 56 0

R16-17 5 58 59 0

R16-18 1 53 54 1

R16-19 1 55 56 2

R16-20 1 52 54 2

All noise levels are Leq(h) values and are A-weighted, expressed as dB(A)

Noise levels were calculated to the tenth of a dB(A) and then rounded for presentation purposes.




Table 20. NSAs 14A and 15
Summary of Parallel Barrier Analysis

Degeradation due to Parallel

Cross Closest Receptors Barrier Height Ratio of
] Barrier ] Barrier
Section ) Width to
Seperation ]
Number | NgA 14A NSA 15b | NSA 14A NSA15b | Average Height | closest Receptor | Degradation
1 R14-01 R15b-26 22 20 21 127.3 6.1:1 R14-01 / R16-26 44/4.2
2 R14-124 R15b-27 22 20 21 96.2 46:1 R14-124 / R16-27 39/41
3 R14-123 R15b-29 24 20 22 96.0 44:1 R14-123 / R16-29 2.8/3.1
4 N/A R15b-31 22 20 21 104.8 50:1 R16-31 2.2
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Appendix A



DATE: G-/13 12

Highway Noise Monitoring Sheet

PROJECT: _C Sw/7”

OB ¢ 5 75¢ _Coyt

SMEID _ A4/ 4

TYPE [ Residential [] Commercial [ ] Religion [[] Educational [] Other

Measurement Data

SLM Calibration

before ___9.3. & after

Fleming, Inc.

Photograph #'s

IAP (U FRAZE J2)

Meter Storage #

31

Weather: temperature __ (.3 ° wind speed _ O 3 cloud cover_ 0
Time: ist start g,53 total
2nd start total
Data: ist Leq Gy Loar 8. O Lomin _M1_§ s Q9
2nd Leq Lmin
Traffic Data
Roadway§1 JA2 Roadwayj2 Roadway§3 we#® 4455
Direction £8 Direction Direction
1 2nd ist 2nd
auto ﬁs_r auto auto T
med. trk. [ med, trk. med. trk, ____ | -1
hvy trk. 27 hvy trk. bytekh, _2V | 00 -1
bus bus bus -
motorcycle motorcycle motorcycle
NOTES: ey - ‘t‘n\\eb N T D e Aae vy § \\
DT WOAD wppvrar .- Ve ve o alie on "\\ I -~ S oead

SRac S

A a : &

Q@o&m o ‘uhv\ﬁ .

SITE SKETCH



Highway Noise Monitoring Sheet
aopRess: &0 ] S OWdTredf

DATE: 9/’9://(0

PROJECT: (V-

JOB #

SE75E ~cal

SITE ID

M-

Gannstt

Fleming, Inc.

Meter Storage #

TYPE E/Residentinl O Commercial [] Religion [ ] Educational [] Other

Measurement Data

SLM Calibration

Photograph #'s

before %o after 5]‘-/,0

oos | (&4

+ Dafi did rod Chirg,
b no S cord !

eps pr 40815908 ~76.5 50

Weather: temperaturs (04-6°F wina speed l w‘/ﬁ cloud cover_ Tignée Clear
Time: 1st start _ 433 oM stop & 53 am  total SO MIND

2nd start atop total
Data: 1st Leq _27."1 Lomax _TR .7 umin _42.2 SEL $%.5

2nd Laq Lmax Lmin SEL
Traffic Data e
Rosdwaygt _ 0 ld Tron | Romdwayg? _Soflerson VO Rosdwaygs _ 52 % Rosdwayfé _op c® 08 S
Direction Direction Direction 1914 “ B Direction

1st 2nd 1st 2nd 1st 2nd 1st 2nd

auto auto ”l \ auto /757 &P¢  auto Je3
med. trk. med. trk. | med. trk. & /& med. trk. _ /&
hvy trk. hvy trk. wytwk _A7| 37 by tek 7¥
bus bus bus bus
motorcyele motorcycle motorcycle motorcycle
NOTES: UPS truck ks atxoss oo eddo— deecd ands clng,

harh on toad

SITE SKETCH

T




Highway Noise Monitoring Sheet .

DATE: f}/l%ﬂb appRess: _(p) 3 N Susg

R

PROJECT: _(SVT Combor} TN o !/envé aHJ:?
JOB # Gannett
SITE ID M2 1B & N2 1R Fleming, tnc. Meter Storage # _ o0l 7, %350 (@

TYPE [T] Residential E/Commercinl [_] Religion [] Educational [ ] Other

Measurement Data Photograph #'s

vetore_ Q1 O arer 240

Gps PP 40.8)9% q,-%,§ Sk

SLM Calibration (D Liong 2057 -7 8S aLx

Weather: temperature __| 5‘If wind speed l (9 mzs cloud cover_20NE.
Time: A l1st start J0)O 00 om stop [0-30'00em iy Doyund

&2nd start ! stop " total
Data: flst Leq ©0 Lmee _IS tmin _ 46 1 sm 2/- S MR—]A-‘*‘V

B 2nd Leq Lmax Lmin _%3,0 SEL “sv.9 q. MA-26#3
Traffic Data
Roadway#t _ ////5” Roadwaypz __AS 1S Roadwaygs __ (S | S Roadwaypd _/rck /e
Direction Direction wlH,oun e Direction _©AS HOWN &  Direction

S8t 2m A8 18t 2nd, 4 1at 1st 2nd
auto P22 | el auto A l, 798 T auto ﬁ auto !
med. ttk. __ 39| S¥  med trk 13 39 med. trk. __ /£ 30  med. trk
by k. 205 | o hvy tric Yl | 123 wy e 0l 18 hvy trk.
bus bus / 3 bus bus
motorcycle motoreycle motorcycle motoreycle
NOTES: (v Qg 4% \» ‘nwfhrtj; \o+
yne e
SITE SKETCH

1
+
P

N



Highway Noise Monitoring Sheet

DATE: 3/v1/ 1Y ADDRESS:

PROJECT: ___Se /1nsaraue Rup 123 S. otd Tral

JOB # OSEFSE. 1S Gannett _&_Lg’_;’mua- P4 13%720
SITE ID R - B Fleming. tne. Meter Storage # b +

TYPE [4 Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SLM Celibration before £2 £ atter GPS PT
Weather: tempersture 37 F wind speed 1.Omph  cloud cover
Time: 1st start : stop _ I 24 tatal 20 m
2nd start astop total
Data: 1st Leq 3.8 wmex _ 133 Lm 1.1 sEL x%
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayfl 1S Roadwayj2 Roedway 3 Roadwayj4
Direction N B 58 Direction Dirsction Direction
1st 2nd 1st 2nd 1st 2nd 1st 2nd
auto ng 12t auto auto auto
med. trk. 7 e med. trk med. trk. med. trk.
hvy trk. 34 O hvy trk. hvy trk. hvy trk
bus ) (o] bus bus bus
motorcycle [»] [»] motercycle motoreyele __ | motorcycle .
NOTES:
SITE SKETCH
w
-
pro
11 |
g2-B4 |
- ‘LQ - &\ L4 =

S Old Trawe




Highway Noise Monitoring Sheet

65 S Old Trail

5¢l.n5?ra¢¢. PA 178 %

DATE: 3/27 / 19 ADDRESS:
PROJECT: __Se/insg revuce @7p_

JOB # OSEZSR. US| Ganzett

SITE ID £2-&\4 Fleming, loc.

TYPE Ef Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data

Photograph #'s

Meter Storage #

14

SLM NO. SLM Calibration before 22, 7 after GPS PT
Weather: temperature 3gF wind speed hUmdh  clond cover_ AMdal
Time: 1st start __[1°0S  stop __ 19SS  total 20
2nd start stop total
Data: 1st Leq Y% O Lmex NYPL | Lmin 27 3 SEL g, X
2nd Lag Lmax Lmin SEL
Traffic Data
Roadway§#l Roadwayj2 Roadway§d Roadway#4
Direction N3 $8 Direction Direction Direction
1st 2nd ist 2nd 1st 2nd 1st 2nd
auto R el auto auto suto
med. trk. 1 b med. trk. med. trk. med. trk.
hvy trk. 34 0 hvy trk. hvy trk. hvy trk.
bus 9] o bus bus bus
motorcycle 0] () motorcycle motoreycle motorcycle
NOTES:
SITE SKETCH

7




Highway Noise Monitoring Sheet

DATE: Q- 1% 16 ADDRESS: 0\
PROJECT: _(,SVT A epor.  Rn
JOB # Gannett
STEDD _~m32 Fleming. Inc. Meter Storage # __ 3717
TYPE [J Residential [] Commercial [|] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM Calibration before __ 5.9 after GPS PT
Weather: temperature wind speed cloud cover
Time: 1st start " gd stop _& total o

2nd start stop total
Data: 1st Leq PP Lmax _59 Lmin (3N SEL

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayfl égg‘gggg ga Roadwayj2 é(‘gggz éé Roadway§3 Roadway§4
Dirsction A () Direction _a.w_(g)_ Direction Direction

ist 2nd ist 2nd 1st 2nd ist 2nd
auto fe2 auto vyg auto auto
med. trk. med. trk. med. trk. med, trk.
hvy trk. hvy trk. hvy trk. hvy trk. ______ |
bus & bus bus bua N S
meotorcycle motorcycle motorcycle motorcyels ______ |
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: ?I/ /3/ /g ADDRESS: ___ 5072 A.ﬁmrl—ﬂé
PROJECT: __ C SV T Conlt comeling e oA n

I0B # Cannett bo ACe of Sens (PeD
SITE ID M3 - Fleming, Inc. Mete?- Storage # /‘)/:I'l (J:L%

TYPE |Z/Residentia1 [ Commercial [} Religion [] Educational {_] Other

Measurement Data Photograph #'s
SIM Calibration  betoe 4O ater GPS PT _40.52187 ] -7, slow
Weather: temperature L. 2°T wind speed OleM/g cloud cover éf)e?(.? pald«-’ Q.u.mb
Time: 1st start _15 stop R4 total O TMing
2nd start stop total _
Data: 1st Laq (a0 tmax _ (o, "7 Lmin 39. S SEL 9.3 00|13 # 4>
2nd Leq Lmax Lmin SEL
Traffic Data
Roadway¥l _d-ssopr R, Roadwayh2 Digener /RD  Roadwayyd __ Roadwayjs
Direction A (S5)  Direction waE w) Direction Direction
tst 2nd 1st 2nd 1st 2nd 18t 2nd
auto /oA auto 4, 3 auto auto
med. trk. med. trk. med. trk, med. trk.
bvy trk. hvy trk. hvy trk. hvy trk.
bus {p bus bus bus I
motorcycle motoreycle motoreycle | motorcycle

NOTES: St OO

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 9/1‘// 27 ADDRESS: 25 mil Q4
PROJECT C SUT_

JOB # Gannett

STED _M J Fleming, Ino. Meter Storage # 002 3 (‘H“}\

[

TYPE IQ/Residentiul [0 Commercial [] Religion [] Educational [] Other |2 M

Measurement Data Photograph #'s
SLM Calibration before q(/r 0 after L, 3™ Gps PT 0 895708 76 8u/3
my. Gustto 5
Weather: temperature 16, Lﬂ wind speed A lj cloud cover c?ﬁ
Time: 1st start _c0: S atop stop _ND2ZELS  total Pale)
2nd start stop total
Data: 1st Leq (9‘4 % Lmax F_’c? | Lmin i{,'.) SEL C’ S
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaygt _ [V 11 Ra Roadwayg2 __ ) ) Roadwayys _ Ar£ps27 K> Roadwayfs 4&;&14 7/
Direction ~¥= £4 Direction _—— 4043 Direction pr=d Direction S2
1st 2nd 1st 2nd 1st 2nd ist 2nd
auta 329 17 uto FY | A5 auto 134 auto _o? &2 |
med, trk. {2 trk. med. trk. a med, trk. a
bvy trk. 3 hvy trk. hvy trk. 3 bvy tri o
bus bus bus o3 bus -4
motorcycle motorcycie motoreycle o) motorcycle
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: Q- b ADDRESS:
PROJECT: __ .SV T VN Y
JOB # pp Sapnett.
STED __mYy-2 eming. ne. Meter Storage # 337
TYPE [} Residential [~ Commercial {] Religion [] Educational [] Other Fagan
Measurement Data Photograph #'s
SLM No. SLM Calibration before _ 5.7 after GPS PT
Weather: temperature =4 wind speed o- cloud cover,
Time: 1st start _%.0I stop | A total "

2nd start stop total
Data: ist Leq 5.9 Lmax Lmin SEL

2nd Leq Lmax Lmin SEL

Traffic Data

suto Zj 2

med. trk. a
hvy trk. 3

bus

motorcycle [oV]

NOTES: (n o, \

Roadwayj2 Arrpa !~ 8)F Roadwayss N
Direction ) ﬁ

ist

auto aga

med. irk. o

2nd

hvy trk. ¢

bus [/]
motorcycle -4

AL o RDagven g =

Direction =P u)

aute
med. trk.
hvy trk.
bus

motorcycle

ist

2nd

Roadwaygs X1/ (! RD

-rr—

Diraction

auto
med. trk.
hvy trk.
bus

motorcyele

Fanpn NEl§eEs ~ Goli™ea o1

ist

2nd

—LEcts FTPwrnmnIERIETION T S

Trares sontpasec ron BT 32

SITE SKETCH

> L




Highway Noise Monitoring Sheet

oare:_ 3/27/19 ADDRESS:

PROJECT: _Sel atarove. Byp. ¢ Qakmont C¢

JoB # _OSK. 3SR S| Gennett Sel ssarove PA
Fleming, Inec.

SITE ID M -RiR Meter Storage # ¥

TYPE EP Residential [] Commercial [[] Religion [[] Educational []] Other

Measurement Data Photograph #'s
SIM NO. __ Y4499  SLM Calibration betors __93.7%  atter __— GPS PT "_'l‘l‘_'z;::;';: w
Weather: temperature e F wind speed [:S mph cloud cover_ pond
Time: ist start [d o stop 12D total A0 ua,
2nd start stop total
Data: 18t Leq 49.9 Lmax nin Lmin 3.8 sm X
2nd Leq Lmex Lmin SEL
Traffic Data
Roadway#1 M ” E’d Roadwayj2 kQI‘P Roadwaygd _ Roadwayg4
Direction BD TH Direction 0)91" 4+ Direction Direction
1at 2nd ist 2nd 1t 2nd 1st 2nd
auto D auto g3 auto auto
med. trk. Q med. trk. ) med. trk. med. trk
hvy trk. 1 hvy trk, 3 hvy trk. hvy trk.
bus 9] bus D bus bus
motorcycle | motorcycle | motarcycle motorcycle

NOTES: IS - Tasewg rvaman 13 % bk cburp, hesos bood—

SITE SKETCH
‘\P
w
o™
M3
L
.,F L D




Highway Noise Monitoring Sheet

patE: 1/ ,4/ Il avpress:_ 337 Ponnsi>e
prosECT: oV T

JOB # Gannett

smED _ Ms | Fleming. Ina. Meter Storage # (2029 (*4)

TYPE IE(Residenﬁd [0 Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM Calibration  betore _ 370 atter GPS PT 4o §1027 -J84E47S
Weather: tamperature de 1 wind speed thémﬁ cloud cover_2C75
Time: 1st start 1902 stop 1423 total @M'.ns
2nd start stop total
Data: ist Leq 54 lmex _'79.1 tmin 4%.S sFL 9,
2nd Leq Lmax Lmin SEL

Traffic Data

Rondwayfl _ Venns Or Roadwayfe _ Denns D Roadwayy3 Roadwayf4
Direction < M Direction 2 56 Direction ______ Direction
1st 2nd st 2nd 18t 2nd 18t 2nd
auto JJ’“ 1 33 auto m_& auto auto
med. trk. |_ med, trk. med. trk. med. trk.
hvy trk. bvy trk. vy trk. hvy trk.
bus bus bus bus
motorcycle motorcycle motorcyela motoreycle

NOTES:  [pindew) D/e A .
~ QO Bream / {

[ pds of by d £he
SITE SKETCH '

¢ L

QB




DATE: __9/s4//¢

Highway Noise Monitoring Sheet

PROJECT:. L5V T

JOB #

SITED 4

=

TYPE ﬁ Residential [] Commercial [] Religion [] Educational [] Other

Gannett

Fleming, Ino.

ADDRESS: /42 Fiawsr e

Meter Storage # 2?‘/

Measurement Data Fhotograph #'s

SLM NO. SLM Calibration before after GPS PT

Weather: temperature _J4 wind speed _9J-E~-oL  cloud cover /7 ?t; z/. ‘/E

Time: 1st start 2/ stop / total

2nd otart stop total
Data: ist Leg @i % Lmax £ | Lanin 2. 7 SEL 77'/
2nd Leq Lmax Lmin SEL
Traffic Data \
Roadwayfl . Roadwayj2 Roadway$3 Roadwayj#4
Y Direction % Direction Direction Direction

e ist 2nd 1st 2nd 1st 2nd ist 2nd
)Hr Mr auto of/ auto | auto auto |
-HH/ W med. trk. med. trk. . med, trk. ___ | med. vk, ____ |
6 { hvyp k. __ | hey ok, _ | 0 hey tedee. ___ | bhey trk. _____ |
—_ bus ! bua bus _ bus _
{ motorcycle motorcycle | motoroycle motoreycle

MS:id'/cra'ﬁf '/ZAJ ver € 27 pr —p .

[
S'A / dip‘fér.ac/ S T o 2 / v /
SITE SKETCH ,
i




Highway Noise Monitoring Sheet

paTE: ) } /L//IU ADDRESS: 444 [pﬁms Br
PROJECT: _ (VT T (Pn lC\{n 's

JOB # Gannett

SITE ID MG Fleming, Ine. Meter Storage # (00°F & L‘}

TYPE B/Resldentinl [J Commerciel [] Religion [| Educational [] Other

Measurement Data Photograph #'s "
Hog\ -6 5613
SLM Calibration before DH 2] after wln GPS PT L,D'SG Al
- Susts
Weather: temperaturs £5.50F wind speed 2.5 /s cloud cover 5 Z
Time: 1st start _i%%2 sop | 299 total _ 2O Mins
2nd start stop - total
Data: ist Leq 4. fi Lmax (2'1: 3 Lmin | SEL '_78'7
2nd Lagq Lmax Lmin SEL
Traffic Data
Roadwayft _ phnns Dr Roadwayfz _ VL ns D Roadway#3 Roadway#4
Direction = A Direction - ) Direction Direction
2nd 2nd 1st 2nd 1st 2nd
auto ]l L\(‘H’tm 35 auto m‘ 29 auto auto
med. trk. | 3 med. trk. med, trk. ______| med, trk. ______|
hey trk. hvy trk. hry trk hvy trk.
bus bus bus bus
motoreycle motoreyele motorcycle motoroycle

NOTES: lnsech ce 4 pindig teors

SITE SKETCH

AT




Highway Noise Monitoring Sheet

pate;__a /1] It aDDRESS: 120 A< ed
PROJECT: (5 vV
J0B # Gannett
SITE D Ms-N Fleming, Ine. Meter Storage # _24 >
TYPE é-Residential [0 Commercial [] Religion [] Educational [[] Other
Measurement Data Photograph #'s
SLM No. SLM Calibration betors after GPS PT
Weather: temperaturs yoll) wind speed O’ZWLdoud cw;ﬁ'{ [\ ary J""
Time: 1st start /[ 2% stop /"i;? total __ 2 Ao

2nd start stop _ total
Data: 1st Lea _45. </ 57 tmin 207 sm _Jkr2

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaypt A+ 2 QJ Roadway#2 Roadway#3 Roadwayp4
Direction é Direction Direction Direction

ist #nd 1at 2nd 1st 2nd 1st 2nd
auto \5’ auto auto auto .
med. trk. med. trk. med. trk. med. trk. .
hvy trk. bvy tri. bvy trk. hvy trk |
bus bus bus bus —_—
motorcycle motorcycle motoreycle motorcycle .
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

patE:__ 9 //L/f [r0 sooRessi___ 100 Penns D
PROJECT: _ CSvT™
JOB #. Gannstt
SITE ID MDS-5 Fleming, inc. Meter Storage # conM (#—‘D
TYPE I_V_]/ Residential [] Commercial [[] Religion [ ] Educational [] Other
Measurement Data Photograph #'s
T Lj -
SLM Calibration betore __ 1.2 after u‘nis cps PT o/ 5210 ”f e %
m Lg+)

Weather: temperature Ei 0./ °F wind speed 15 /5 96‘;clcmcl ccvero?oc?g
Time: 1st start 120200 stop _ARR60  total JomnS

2nd start stop total
Data: ist Leq 4, (s Lnax _ 565 Lmin _ 50.9 m /> Y

2nd Leg Lmax Lmin SEL
Traffic Data .

4/“( O Mia (ou\nf bfﬁ QL daodg

Roadwaypt 01 nic DF Roadwayf2 __ |‘'Lnrc Dr Roadway#3 Roadwayj4
Direction _ 5 Direction ) Direction Direction

}!t 2nd 1st 2nd ist 2nd 1st 2nd
auto I ’f auto [ l I auto auto
med. trk. mad. trk. med. trk. med, trk.
hvy trk. hyy irke. hvy trk.  _____ | hey trk.  __ |
bus bus bus bus
motorcycle motorcycle meotorcycle . motoreyele ______ |
NOTES: [ B ( q po_r

S n_bors ) d h
w G <P




Highway Noise Monitoring Sheet

DATE:__ 01 | b+ ADDRESS: __OFFS¢T— FRewvn
]

PROJECT: _L 5V T 29 Perns b

JoB # Canmatt

STEID __MS-1{, Flemtng, Inc. Meter Storage § _37 2—

TYPE I:BLResidentinl [0 Commercial [} Religion ] Educational [ Other

Measurement Data Photograph #'s

SIM NO. SLM Calibration bafore after GPS PT
Weather: temperature CZ wind speed #— cloud cover___ /
Time: 1st start /ro2- stop total
2nd start stop total
Data: 1st loq Y% Lmax Lmin 2 0 m Z
2ad Leq Lmax Lmin 8EL
Traffic Data
Roadwayj! t Roadwayj§2 Roadwayj3 Roadway§4
Direction Direction Direction Direction
10t a}a 1t 2nd 1t 2nd 1t 2nd
auto 33— auto L auto auto
med. trk. 12 med. trk. | med trk. _____| med. trk, |
hvy trk. v hvy trk. hvy trk. hvy trk.
bus bus . bus P bus I I
motoreycle _é motorcyele | motoreyele _____ | 2@ metoreycle
NOTES: Ay 2 L Ly
SITE SKETCH




Highway Noise Monitoring Sheet

DATE: K | o ADDRESS: | ‘npeoic® LnJ
PROJECT: _ ( Sv £~ .0 e che
JOB # nGnnnet}.n

SITE D e, eming, Ine. Meter Storage # a8

TYPE [[] Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SLM Calibration betore after GPS PT
Weather: tempernture fo wind speed g-35 cloud cover,
Time: 1st start _&.4A stop total 2

2nd start stop total
Data: 1st Lsq 42 2 Lmax _ A2 . Lmin .2 SEL

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaygl _ Arigel [~ Roadwayg2 _ g s Roadway#3 Roadway#4
Direction A{ﬁ Direction ,ﬁﬁ Direction Direction

15 2nd 18t 2nd ist 2nd 15t 2nd
aute f f-.f auto 7 G auto anto
med. trk. 2 med. trk. 24 med. trk. med. trk.
hvy trk. g 1 mybk ) hvy trk. hvy trk.
bus 4 bus ('a bus bua
motorcycle [ T motoreycle motorcycle motorcycle
NOTES: \\-op —<n 4 522,

B3]

SITE SKETCH

P

3
1




Highway Noise Monitoring Sheet

DATE: 4/ IL// b appREss: 4 Mrognos d e
PROJECT: CevT-
JOB # Gannett .
STED __M 6 Flaming, Ine. Meter Storage § (24 ) cony
L4
TYPE [E/Residential [] Commercial [ ] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM Calibration before OH:O after GP3 PT ‘fnS(??ﬂDQ 7(‘”‘3@”2
Weather: temperature NeF wind speed 0.37 /5 cloud cover_Chiar /N
Time: 1st start _A120  sop Q3720 tota _DOw S
2nd start stop total
Data: 1st Leq 45,59  Lmax _(00.0 Lmin O s /b i
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayjl Roadwayj2 Roadway#3 Roadweay$4
Direction Direction Direction Direction
1st 2nd ist 2nd 1st 2nd 1st 2nd
auto auto auto auto
med. trk. med. trk. med. trk. med. trk.
hvy trk. hvy trk. hvy trk. . hvy trk.
bus bus bus bus
motorcycle motorcycle motoreycle motorcycle

NOTES: & CL'S Gl (f\‘:l’u!'j [yTN L t\}vkh Lo e oaddble OC{vcia%A [T I‘A(rmpuqﬂd\dﬂ

SITE SKETCH




Highway
DATE: 3/02/19
PROJECT: §¢J.M;r,...{ Bup.
JOB # OSEFSL . 1118
SITE ID RC - B34

TYPE [ Residential [] Commercial [] Religion [] Educational [] Other

Noise Monitoring Sheet

ADDRESS:
2% Athg 2l
Selmsqrave PA

Gannett

Fleming, Inc.

Meter Storege #

Measurement Data Photograph #'s

1

SIM NO. _ 499%  SLM Calibration betore _ 9 3.7  atter s Pt ?scj.'j :" :‘
Weather: temperature 5 2 OF  wind spesd .o cloud caver MNoNE
Time: 1st start YR stop 103  tota 2O

2nd start stop total
Data: 1st Leq 93,0 Lmex v 2 Lmin 20, SEL K. &

2nd Lagq Lmax Lmin SEL
Traffic Data
Roadway#l AU:'C\‘ u Roadway§2 Roadway#3 Roadwayj4
Direction ot 1 Direction Direction Direction

1st 2nd 1st 2nd ist 2nd ist 2nd
auto auto auto auto
med, trk. med. trk. med. trk. med. trk.
hvy trk. hvy trk. hvy trk. hvy trk.
bus bus bus bus
motorcycle motorcycle motorcycle motorcycle

. Mg
NOTES i Roq bgl::,;_
SITE SKETCH
}lorMu UP

A éb,c\ M

o *"-‘"f-%{g




Highway Noise Monitoring Sheet

DATE: __@-/Y~/& ADDRESS: _38 I{ingswaor> N
PROJECT: /v /” GKyrtnto -
JOB # nGan.natfl.n
SITE I -3 eming, Ine. Meter Storage # 335
TYPE [J" Residential [] Commercial [] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM NoO. SLM Calibration before after GPS PT
Weather: temperature wind speed cloud cover,
Time: 1st start /0% stop _G..7¢& total _J0O
2nd start stop total
Data: 1st Leq 0.6 lmax _ 77 2 Lmin _.S5&. SEL 7
2nd Leq Lmax Lmin SEL

Traffic Data

Roadway§l Roadway§2 Roadway#3 Roadwayf4
Direction Direction Direction Direction
ist 2nd ist 2nd 1at 2nd ist 2nd
auto auto auto auto
med. trk. med. trk. med, trk. med. trk.
hvy trk. hvy tri. hvy trk, hvy trk.
bus P bus - 1 bus —_— bus -1
motorcycla motorcycle motorcycle motoreycle

NOTES: /¥auie=® DBreos CNIR 2 g  Cdas Boant. 523 IAroleSrmarcs™

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: q!H!IU ADDRESS: / (47 M.ioc pal Dr.
PROJECT: I/‘GVT‘ Se‘fﬂsg\rava Mm@qui £.0ds
JOB # I i

SITE ID Mr1 S Fleming, inc. Meter Storage # (""‘L{) oo ™

TYPE [ Residential [] Commercial [] Religion [] Educational Other 00\(

Measurement Data Photograph #'s
- S6E

SIM Celibration  before after ops PT 40.84/934, 76
Weather: tamperature 16° F wind speed D.(,"‘[s cloud cover_~ 5 o
Time: 1st start (3 XYAOQ  mtop _0TF09C0 tetm _SOw 1S

2nd start stop total
Data: 1st Leq gg, & Lmax S0O.73 Lmin _ 39S SEL 75.0

end Leq Lmax Lmin SEL

Traffic Data

Roadwayji Roadwayj2 Roadway§3 Roadway#4
Direction Direction Direction Direction
ist 2nd 1st 2nd 1at 2nd 1st 2nd
auto auto auto auto
med. trk. med. trk. med. trk. med. trk.
hvy trk. hvy trk. hvy tric. hvy trk.
bus bus bus bus
motorcycle motorcycls motorcycle motorcycle

NOTES: (35 ond 3Lt cpunds il Ao+ olh g W

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: i//f/ /L ADDRESS: _ 5579 A2k P
PROJECT: __ CSv 7 PP orroe Tapn clin
JOB # Ganmett

STED _ 772 /e ) Flaning. Ine. Meter Storage § _ =Y/

TYPE M/Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SIM Calibration befors atter GPS PT
Weather: temperature ﬁgv wind spead O-% 00— cloud cover MDJ"/[ s C( O cﬂa(_
Time: 1st start __ITYHS™ stop _|LOS total

2nd start stop total
Data: 1st Leq 2% 0 Lmax _ /5.2  Lmin 39.9  sm “¢. £

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaypt Fioi/C  Rosdwaype _FisHe@_ . Rosdwayss __ FARK  Rostwayph __Pan ke
Direction FaVid Dirsction S8 Direction raé Direction £

1st 2nd 1st 2nd by 1st 2nd 1st 2nd
auto _\B?__LL‘L"a"lam 33 _3_0,_‘!‘1 auto Y | Y2 auto 7 | ar
med. trk. 2 g med. trk. o a med. trk. __ & 0 med. trk. __/ 2
hvy trk. 0 /) hvy trk 0 0 bvy trk. ¢ 0 hvy trk i) 0
bus ? [ bus 2 ﬂ bus d g bus = g
motoroycle P o motoreycle __ () (v motorcycle __ 2~ lr motoreycle __J 3
NOTES:
SITE SKETCH




Highway Noise Monitoring Sheet

DATE: //'a///ﬁ appress:_ 255,32 7 kP4

7

PROJECT: CevVT

J0B # Gannett

SITE ID Ml‘l-q Fleming, Ine Meter Storage # ooDM Cﬂl

TYPE E]/Residential [0 Commercial [] Religion [[] Educational [[] Other

Measurement Data Photograph #'s

SIM NO. SLM Calibration betore 11O atter GPS PT{0O3776al, 6. 55202
ust ; Y7
Weather: temperature SE wind speed l b P/,é q clofld cgver ﬁ\o ,70
Time: 1st start 55| stop _J]l OO0  total
2nd start stop total
Data: 1st Leg Y%  mex _57.7 tmin 32 X sm 7S
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayj§l Paf\ﬂ Roadway#2 p"“(k Roadwayjd Roadway#4
Direction & Direction — Direction Direction
1st 2nd L5t 2nd 1st 2nd ist 2nd
auto Iw .|J_'” léﬂ YA auto ms {2’ auto auto
med. trk. ¢ med. trk. ) med. trk. med. trk.
hvy trk. o hvy trk. o hvy trk. hvy trk.
bus [/ bus l I I i bus bus
motereyele _B__L motoreyele I motoreyele | motoreyele |
NOTES: incrc n onl-et .
A

SITE SKETCH 7




Highway Noise Monitoring Sheet

DATE: Cl![/s/_ /A ADDRESS:

PROJECT: oV T Fichore Pd

JOB # Gannatt s{(' ns ﬁro - £ /}1’
STED _M3 £ Fleming, Ioc. Meter Storage § _ 2/(-

TYPE E/Resldential O Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s

SLM NO. SLM Calibration tbefere  _ after _ GPS PT

Weather: temperature wind speed cloud cmr%ﬁéy

Time: 1st start |4 atap total
2nd start stop total
Data: 1st leq Lmax __ 7Y Lmin SEL
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaypt | Roadwayj2 b[a_: Roadwayf3 ___ Roadwayj4
Direction _ N> Direction _ %  Directon ________ Direction __________
ist 2nd la 2nd 1st 2nd ist 2nd
auto =29 {14 auto &7 auto auto
med. trk. med, trk, med. trk. ____ | med, trk, __ |
hvy trk. 1) hvy trk. hvy tek. ____ | hey trle.  ____ |
bua 5 bus (s bus bus
motorcycle 5 motoreycle Is) motoreycle | motoroycls |
SITE SKETCH




Highway Noise Monitoring Sheet
DATE: 9/ )'-:’;/ lb aporess:_ Q]2 Narnse Ser Pre
PROJECT: _(CSy T

JOB # Gannett

srE o _ M7 Lo Fleming. Ine- Meter Storage §# Z! (OO%\E

TYPE [E/Reaidential [0 Commereial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
S -,5H%3

SLM NO. # SLM Calibration betore 340 atter GPS PT 40,54 =749 L%
Weather: temperature qa‘%or wind speed 0.7 Mjs cloud cover go 070
Time: 1st sert 101000 stop 1530 total

2nd start stop total
Data: 1st Leq 4 s 4 Lmex (3.3 Lmin _S87.5 sm 1o R

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaypt __ Sher Roadwayj2 [Fishoy Roadway#3 Rozdway#4
Direction %= Direction — Direction Direction

1st 2nd 1at 2nd 1at 2nd 18t 2nd
auto ;{Q 7 auto a 7 2’ auto auto
med. trk. __/ | 2 0 medtk __ 0 | o 2 medtrk __ | 0 medtrk _____ |
hvy trk. [ 3 nwy ek (7] ) hvytrk. __ |  hmytwk _____ |
bus ¢ | 3 bus Fi 3 bus bus [
motorcycle motorcycle / 3 motoreyele motoreyele |

OTES: h(e r e R and

p‘jifl 4 %'8_5

SKETCH



Highway Noise Monitoring Sheet

DATE: ?;/ /%/ sopress: b Fishr Bl
PROJECT: __ (s T
JOB #

HGan.nett
STED MR L eming, Ine. Meter Storage # Cb”-f) 0030
TYPE ‘@/Residential ] Commercial [] Religion ] Educational [] Other
Measurement Data Photograph #'s
-— i

SLM NO. SLM Calibration betore _ 2 710 atter ops pr 4089895, ~76 57372
Weather: temperature ‘IH °F wind speed / A Més cloud cover_{ of 2070
Time: 1st start /43T 00  stop _[EIET00 toter 200N

2nd start stop total
Data: 1st Lag 44,0 tmar _(,5:3 tmn _37.9 SEL qol £

2nd Leq Lmax Lmin SEL

Traffic Data

Roadwaygl ~(Shey Rd Roadway§2 Tithor €d Roadway§3 Roadway§4
Direction A Direction —_: Direction Direction
1st 2nd ist 2nd 1st 2nd ist 2nd
auto 29 2 7 auto A 3 auto auto
med. trik. ! 3 med. trk. / 3 med. trk. med. trk.
hvy trk. hvy trk. pe) hvy trk hvy trk.
bus bus 7 () bus bus
motorcycle . motorcycle 2 {s motorcycle motorcycle
NOTES: / \t\ab\%'s TUnhing

SITE SKETCH




Highway Noise Monitoring Sheet
DATE: __%) /e ADDRESS: Qnévl/glgj Lot~

Fi
PROJECT: _LSVT_ Sovthat Gt aad—hore
108 4 Gemnstt oo Coloman] D Q,@.)mzm s
o,
sme w82 Fleming. Ino. Meter Storage § _3Z¥S
TYPE ﬁ Residential [] Commercial [ ] Religion [] Educational [] Other
Measurement Data Photograph #'s
SIM No. SLM Calibration before ofter GPS PT
Weather: temperaturs 3 wind speed 0'9"'E ™ cloud Bﬂmﬂ#f"/h £lo 46’2(
Y <o
Time: 1st start (Y. 9 stap ) 9 total
2nd start stop total .
Data: 1st Leq _dY tmex __ (Y w229 wm 77F
2nd leq Lmax Lmin SEL
Traffic Data
Roadwayf$l Roadwayjz Roadway$d Roadwayj4
Direction Direction Direction Direction
18t £nd 1st 2nd 1st 20d 1st 2nd
auto auto auto auto
med. trk. med. trk. med. trk. ___ | med trk. __ |
bvy trk. hvy trk. hvy trk. hvy trk.
bus bus bus bus
1  motorcycle | motoroycle _______|

™
B~
N
RS
Ik
N
B
"
N




Highway Noise Monitoring Sheet

DATE: @//?ﬁ ADDRESS: 1 4 Statfor IZJ
prosEc; (V1
JOB # t
smEm MA - Pleming, Ine. Meter Storage § 3%/
TYPE E——Residentinl O Commercial [] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM NoO. SLM Calibration before atter GPS PT
Weather: temperature __ £ 2 wind speed .0-8.’,...,0[1 cloud cover 2 A2
Time: 1st start (2P gop /213  total 2P — !
2nd start stop total
Data: 1st leq _45.F  lmmx £3.2 mim _%22.97 s _JL.b
2nd Leq Limax Lmin SEL
Traffic Data
Rosdwaypl __ < Hicr P4 pongwayge  SteH o RJ Roadway#s Roadwayj4
Direction Direction L B Direction Direction
l? 2nd iat 2nd 1st 2nd 1st 2nd
auto v auto Z- L auto auto
med. trk. med. trk. med. trk. med. trke. ____ |
by teke.  __ | hey toee. ___ | bhvy tok. _______ | hry tric. -
bus bus bus bus
motorcycle motorcycle motoreycle | motorcycle ____ |
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

oare__9/1Y ADDRESS:

PROJECT: .SV 759 /) A As
JOB # Gannett AT 7

SITE ID P2 Fleming, [ne. Meter Storage § 342

TYPE MResidentinl [] Commercial [[] Religion ] Educational [] Other

Measurement Data 72 Photograph #'s
SLM NO. E SLM Calibration before after GPS PT
Weather: temperaturo B wind spesd _O & cloud cover fra
Time: 1st start /2 stop )/ Iz total

2nd start stop total
Data: 1st Leq 5. %  imex _7lb./  Lmm Y0 - 59

2nd Leq Lmeax Lmin 8EL
Traffic Data

F4 4.,/

Roadwayfl / ; n‘/} 7 Roadwayf2 / / Roadway#3 Roadwayfé
Direction A ‘z Dirsction ﬁ Z Direction Direction

iat 2nd 17 2nd 1st 2nd 1st 2nd
auto fo LJ auto / ,g auto auto
med. trk. . med. trk. med, trk. med. trk.
hvy trk. . hvy trk. hvy trk. hvy trk.
bus bus bus bus
motorcycle motorcycle motorcycle motoreyele _____

Ay

Notes: A\« Lol o L, ){ "
HOIES: L

AT B34S sPriAtarist sy FRAS T

SITE SKETCH




Highway Noise Monitoring Sheet
DATE: 9//?,/5 aopRess: 23 Mifh, s TR

PROJECT: __ VT W varror’s
JOB 4 Gannett =
SITE ID Mq"S Flaming, Ine. Meter Storage # ( i Ln 00 as,
TYPE ] Residential [] Commercial [] Religion [] Educational [] Other
Measurement Data Photograph #'s
. 525 -8B+

SIM Calibration  betare 1 O after aps pr 40457925, 7¢
Weather: temperature 2A°F wind speed ,:5 " eloud cover_ 07 ¢ "0‘“—/ cArar
Time: 1st start {200 etop _(14G00D total

2nd start stop total
Data: 1st Leq oL Lmax 4, Z Lmin A SEL ' HQ

2nd Leq Lmax Lmin SEL
Trafiic Data
Roadwayj1 Roadwayf2 Roadway#3 Roadwayf4
Direction Direction Direction Direction

ist 2nd ist 2nd 1st 2nd 1st 2nd
auto auto auto auto
med. trk. med, trk. med. trk. med. trk.
hvy trk. hvy trk hvy tri. hvy trk.
bus bus bus bus
motoreycle motoreycle motorcycle motorcycle

NOTES: B rd Sonds and  wine  in Mo rutS vuft .

SITE SKETCH

N




Highway Noise Monitoring Sheet

DATE: ‘f//‘///b avoress:_ 155 117 Pwe
PROJECT: _ COVT

JOB # Gennett .

SITE ID M 101\ Fleming, Ine. Meter Storage # é*‘/) onale

TYPE IE/ Residential [[] Commercial [ ] Religion [ ] Educational [] Other

Measurement Data Photograph #'s
. -~ L3277
SIM Calibration  betors__ 10 amer ___ ey TR ET -3 551,276 =TT
731
Weather: temperature &QOF wind speed I'f?-)h/ S 3,,-4:;“‘1 cover_ | 5-207 &ﬁw‘!- {iles d’.o:.u{j
Time: 1st start (20 10 stop /2930 total OminS
2nd start stop __ =2 total
Data; ist Lag 69:3 Lmexr _ RI 73 lmin _ 50:2  sm 9‘0"7
2nd Laq Lmax lmin ______  SEL
Traffic Data
Roadway1 W Drg Rondwayg2 e Roadway$3 Roadway#4
Direction ,\\Om\l_/zhkﬁ\c\ Direction w ||"\'dU-I-A Direction Direction
1st 2nd 1st 2nd 1et 2nd 1st 20d
auto 1< i auto J y YA auto auto
med. trk. 3 med. trk. /) med. tric. med. trk.
hvy trk. L [ hvy trk. hvy trk. hvy trk.
bus bus /] bus . bus -
motoreycle & A motorcycle motorcycle motorcycle
NOTES: do% 1S Wnawe et S
o SN \
<t p A

SITE SKETCH




# wlbredh
22 (:Q‘Lg_

Highway Noise Monitoring Sheet

DATE: Q’) 9 ‘, [y ADDRESS: /932 Su '\Lut"_g) Rd
PROJECT: _ ¢ T
JOB # Gennett
srrE oM ) Fleming, inc. Meter Storage # (b’:’;‘-’ ( G "r)
TYPE IE/Residential [0 Commercial [] Religion [ ] Educational [ ] Other
Measurement Data Photograph #'s
s 5 -76.5 3558

sLM No. P SLM Calibration betore 7' C  atter aps PT 4087|597 70% !
Weather: temperature __ 5%.0.F wind speed 09" / S cloud cover ﬂ o _hord /D{( ar
Time: 1st start _~ISE OO stop OFIBOC ot RAOwins

2nd start stop total
Data: 1st Leq ﬁq- {E Lmax [90'7 Lrnin 20L.5 SEL 75' L/

2nd Leg Lmax Linin SEL
Traffic Data
Roadwayj! M_‘Pﬂ_ Roadwayj#2 Sunburv R Roadwayss Rondwayfi4
Direction P Direction + Direction Direction

1st 2nd tst 2nd 18t 2nd 1st 2nd
auto | 3 auto nti l hg auto auto
med. trk. med. irk. med. trk. med. trk.
hvy trk. H (" bvy trk. | 3 hvy trk. hvy trk.
bus bus bus bus
motoreycle motoreycle motoreyela motoreycle
NOTES: C b s

I3 ok —10 h
WA N o) Lan o)

SITE SKETCH




[ii%]

W2

=0

Highway Noise Monitoring Sheet

ADDRESS:

_L?éz §u/é-

DATE: ‘7‘/ /sl &
PROJECT: _ (" ST
JOB #

SITE ID /’4// - Meter Storage # _3 ¢

TYPE g Residential [] Commercial [] Religion [] Educational [] Other

o A
/

Gannett

Fleming, Inc.

Measurement Data Photograph #'s

SIM No. __ 2 SLM Calibration before __ 7 3-7 _ atter _2/% 4 GPS PT
-]

Weather: temperature wind speed - cloud cover_ £ /7“1 /
Time: 1st start _P 02 atop v total

2nd start stop total
Data: 1st leq _S5 tmex _ /37 tmm _Y3 5 s _ES.F

2nd Laq Limax Lmin SEL
Traffic Data
I ﬁ Rotmagz /S s Roadwayfs __ 515" Roadway§4
Direction Y Direction A fﬁ Direction 5 E Direction

1t zma M 1 20d 1 2nd 1t znd
auto ___j___ a, auto "? ‘-[ft Z ‘}Zuto 7 77 auto
med. trk. o 1) med. trk _ &2 {7 med trk /f med. trk.
hvy trk. 3 9 bvy trk. R Z hvy trk. é Z hvy trk.
bus d D bus % Q bus E ZZ bus
motorcycle [#] d motorcycle 9 motoreyele / ‘g motoroycle

NOTES: /p::q/'((x( Ao:ﬁ {f?"? 4«9'# flz N>

/,4’ /dt' ;6'.\-. (,.«/

b/!//a’p A g oW Eee /én

ha,,/

ps /5

in '% ’:4-.’/ 5 éZé

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: ¢ / / /o ADDRESS: 1% Sunburu EA
PROJECT: _ (suwT™ J
JOB # Gannett
stsEm M D Flemiog. fnc. Meter Storage # (243 ) 0249
TYPE E(Residential [0 Commercial [] Religion [] Educational [[] Other
Measurement Data Photograph #'s
SLM NO. SLM Calibretion betors _ 7 3'7  atter ePs PT 40,57/ 031-76,53{0a¥
Weather: temperature H,-OOF wind speed 0% "‘!5 cloud caver_ 5076 / mA S W_j
Time: 1st start G40 stop _1%2HBYL  totm _QOMind
2nd start stop total
Data: 1st Lq _H0°7 tmar SY, 1 Lmin _R5' 2 SEL F“LS
2nd Leq Lmax Lmin SEL

Traffic Data (h,r {10581 Pugm logof well Yy mmﬁ

Roadwayg! i b Lo Roadwayj2 WD, Roadway#3 Roadway#4
.,_9 [7]
Direction g Direction Direction Direction
ixt 2nd st ang ist 2nd ist 2nd
auto “ [;; auto ] I ‘ auto auto
med. trk. med. trik. med. trk. med. trk,
hvy trk. hvy trk. hvy trk. hvy trk.
bus I bus - bus I B, bus -
motoreyele motorcycle motoreycle o motoreycle .
. - [
NOTES: 1+ 5 olde owdbly o vomwool oceos Tl 9 duwbed dow bonv K9
U W

SITE SKETCH



Highway Noise Monitoring Sheet

DATE: 7/’?)//”0 appRESs: (97771 US-19
PROJECT: CSvT

0B # Gannett

SITE ID A ) Fleming, ne. Meter Storage # /f’g\ 4 33|

TYPE E/Residential (0 commercial ] Religion [] Educational [ ] Other

Measurement Data Photograph #'s
- 2104 -, g2

SLM Calibration before l 'Z.O’ after e w B o™% GPS PT 40.% g& ﬂ:’gL“
Weather: temperaturs ?Bv F wind speed (J-2 ™/s cloud cover_ong foleor
Time: 1st start _ D07 stop 19971 total Somin

2nd start stop total -
Data: ist Leq Ezf § Linax 8. i Lmin 43¢ SEL 85',1

2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#1 15 Roadway§2 paS Roadway#3 Roadway#i
Direction Direction Direction Direction

1st 2nd ist 2nd 1st 2nd 1st 2nd
auto Rwid auto <37 auto auto
med. trk. _.3 med. tri. g med. trk. med. trk.
hvy trk. /5 bvy k. _ 55 vy trk. hvy trk.
bus A bus a bus bus
motorcycle ) motoreycle _, 5 motorcycle motorcycla

Notes: ~ralle Biom US- 15: Laind i trees diawcdS buds

SITE SKETCH




Highway Noise Monitoring Sheet

DATE:_ 9 +3 ¢ ADDRESS:
PROJECT: S JSR
JOB # " Gan.nettn
SITE ID 132 eming. Lac. Meter Storage # __IA
TYPE [J~Residential [] Commercial ] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM NO. SLM Calibration before after GPS PT
Weather: temperature wind speed cloud cover
Time: 1st start o1 stop .| total oy ]

2nd start stop total
Data: ist Llegq ol i Lmax _"a. G Lmin Uso Y SEL 33';(

2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#1 FA AS Roadwayj2 15 S Roadway#3 Roadway#4
Direction Direction Direction Direction

it 2nd st 2nd ist 2nd 18t 2nd
auto ¥ry auto 5{& E auto auto
med, trk. _, P/ med. trk. - med. trk. _____ 1 med. trk. _____ |
by k. U4 hvy ek, _ 5% hvy trk. [ hwy otk
bus A bus Z bus bus
moteoreyele __, Z motorcycle motorcycle . motoreycle
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 0[! i :,!/ /e ADDRESS: 1 O LCronasn Ra
PROJECT: eV T v
JOB # Gannett

SITE ID M |g' l Fleming. Ine. Meter Storsge # _ Q02| (#4 )

TYPE IQ/Residential O Commercial [] Religion [ ] Educational [[] Other

Measurement Data Photograph #'s
SLM Colibration  betore __ 1 7s 0 atter 6ps PT 4087667676515
Weather: temperature Zq . 8 wind speed 1.4 f§ cloud cover_1© /&
Time: 1st start _ /Ao ¥015 stop /700D tota _ROwWI NS
2nd start y stop total
Data: 1st Leq yc R Lmax _ =5.° Lmin _3%. 4 sg. JL.6
2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#i /548 Roadwayf2 __ /.5 .Ss¢ Roadway 3 Roadwayf4
Direction Direction Direction Direction
1st 2nd ist 2nd 1st 2nd ist 2ad
auto l:28 auto L4 auto auto
med. trk. 18 med. tri. o/ med. trk. med. trk.
hvy trk. 0 hvytrk,. _ 2% | by trk hvy trk. |
bus 3 bus Pl bus bus A
motorcycle 7 motorcycle 4] motoreycle motorcycle
NOTES:
[T
SITE SKETCH =

=




Highway Noise Monitoring Sheet

DATE: ¢ 3. 4 ADDRESS:
PROJECT: __ (~S\r’ (LY  TCanoor w
JCB # o Gm’t}n
SITEID _/3 2 eming. Ine. Meter Storage # 337
TYPE [} Residential [] Commercial [] Religion [] Educational [J Other
Measurement Data Photograph #'s
SLM NO. SLM Celibration before after GPS PT
Weather: temperature 6 wind speed o A cloud cover__) O 4
Time: 1st start _4.40 stop S total

2nd start stop total
Data: 1st Leq N Lmax _ ‘72.% Lmin _ M2.2. SEL 9

2nd Leq Lmax Lmin SEL

Traffic Data

Roadwaygi PAY 4] Roadwayf2 _ /S5M Roadway$3 Roadwayg4é
Direction Direction Direction Direction
1st 2nd 1st 2nd ist 2nd ist 2pd
auto Qd aunte Lo auto auto
med. trk. {E med. trk. < med. trk. med. trk.
hvy trk. éa hvy trk. P-4 fi hvy trk. hvy trk.
bus 3 bua 2 bus bus
motorcycle 2 motoreyele 2 motoreycle motorcycle

NOTES: lloae taVe Rpa¥ec

SITE SKETCH




/¢

Highway Noise Monitoring Sheet
appress:_ 20 Mack DY

DATE:

PROJECT: CSVT Lo llew ouse ) oind £ covd
[]

SITE ID MIBH-3 & ‘ne. Meter Storage # QP)\; 0532

TYPE Residential [ ] Commercial [ ] Religion [] Educational [] Other

Measurement Data

Photograph #'s

SLM Calibration

before ’\5 q after

ePs PT 46,97158 79,7, 543

- 3 :
temperature 9°F  ma apoea _hZ" /S ﬁmiltml t/gur 7o <
sart 19065  sop /Y25 tom _HOMurS
start stop total
Leq HY.0  tmex _ 504 Lmin _3%. 2 s _74 s
Leq Lmax Lmin SEL

Roadwayj2 pie) ,g Roadway#3 Roadwayj4
Direction Direction Direction
2nd 1st 2nd 1st 2nd 1st 2nd
auto oG auto auto |
med, trk. e d med. trk. med. trk.
hvy trk. 2 by trk. bvy trk.
bus bua bus
motorcycle o) motorcycle motoreycle

Weather:
Time: ist
end
Data: 1st
2nd
Traffic Data
Roadway#1 £S5 Aed
Direction
1et
auto 37
med. trk. F-l Z
hvy trk. 27
bus
motorcycle
NOTES:

TroBc  nud ble sy Lnnd (v renS « hirds

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: Q.1 1K, ADDRESS:
PROJECT: _ CNST I oY be
JOB #

Gannett

SITE ID L1 Fleming. Ine. Meter Storage # 18

TYPE [# Residential [] Commercial [| Religion [] Educational [] Other

Measurement Data Photograph #'s
SIM NO. SLM Calibration before after GPS PT
Weather: temperature wind speed cloud cover
Time: 1st start _ 2.0 1 stop 22t total 2o
2nd start stop total
Date: ist Leq 1 Lmax 9 Lmin _ 3 4 SEL WS
2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#1 AR Roadwayj2 ] ﬁ Roadwayj3d Roadwayfd
Direction Direction Direction Direction
1st 2nd ist 2nd 1at 2nd ist 2nd
auto X i auto ‘/{ f auto auto
med. trk. a7 med. trk Y med. trk. med. trk.
hvy trk. A7 hvy trk yd hvy trk. hvy trk.
bus é bus bus bus
motorcycle 3 motoreycle g motoreycle motorcycle
NOTES: A wooT 1 \ i ol Y 73 b £ ang &
\ Al i

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 9/ 13//v appRess: |5 Mark N
PROJECT: ___ (GV T ) btn )4d 1S Aloser bo 1 S
JOB # Gannett

smEp _MZ2-5 Fleming, Inc. Meter Storage # (#4 0010.1

TYPE E/Reidential [ Commercial [] Religion [ ] Educational [] Other

Measurement Data Photograph #'s
SIM Calibration  betore __14:0  atter , G 2.8 6096, 765 1H1
Weather: temperature 35. (s OF  wina speed Q 1‘“/ S cloud cover_| °s
Time: 1st atert J4U(n stop _IS00 total & S

2nd sart ____ step total
Data: 1st Leq !-{‘5’;‘% Loax _70.2 Lmin _ 395 am 76,3

2nd leq ____ Lmax Lmin SEL
Traffic Data
Roadway#l /\’W\rk 2r Roadwayj2 'C:l"' VIUOCAR Roadway$s _ / “A/42 Roadwaygs s /23
Direction Direction U Direction Direction

ist 2nd ist 2nd 1st 2nd 1t 2nd
auto ' “ auto f auto ﬁ (24 auto
med. trk. med. trk. med. trk. 7 med. trk.
hvy trik. hvy trk. hvy trk. s | hvy tri.
bus bus bus bus
motorcycle motoreycle motoreyele __ {» motorcycle
NOTES: Y-

FJ
e

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: "f/ 15/ 1o avoress_t1_Mocl
PROJECT: | CSW T Blwn O L1 MarlS
JOB # Gannett =
srE @ _/\\ IB"G Fleming, Ine. Meter Storage # éf?' L/ )0090
TYPE Iz’ Residential [] Commercial [ | Religion [ ] Educational [] Other
Measurement Data Photograph #'s
SLM Calibration before q l ®) after i S GPS PT L/D 'ig,%?&a’ 7&'%4
Weather: temperature %Ll G‘F wind speed ! }ﬂlz cloud cover_ ) /i 5607!\
Time: 1st stert )5/ Em L stop 1S 2907 total 2 NANYAS]

2nd total
Data; 1st Laq _ 95.9 2 (o0 Lmin _ 28.% SEL '76- ¥

2nd Leq Lmax Lmin SEL

Traffic Data

Roadwayft TArR Roadwayj2 s A Roadway$3 __ Roadwayj4
Direction Direction Direction Direction
18t 2nd 1st 2nd 1st 2nd ist 2nd
aute Y32 auto 55 auto auto
med. trk. 9 med. trk. med. trk. med. trk. ____ |
hvy trk. I hvy trke.  _ 7, hvy trk. hvy trk.
bus 3 bus & bus bus
motoreycle a motoreycle 2 motoreycls | motorcycle

NOTES: 1ps i o Hn dedc o Troct Yo lhe  run Ak

SITE SKETCH e




Highway Noise Monitoring Sheet

DATE: 3 4y ADDRESS: 12
PROJECT: C N rAsRl
JOB # Gannett

SITE I “m13] Fleming, Ine.

Meter Storage # 333
TYPE [] Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SLM Calibration before after GPS PT
Weather: temperature al wind speed o 5 cloud cover__ (7
Time: ist start __ 3 & stop _3! S total Za
2nd start stop total
Data: 1st Leg _n Lmax _ SR Liin 32 9 sB _15/2
2nd Lag Lmax Lmin SEL
Traffic Data
Roadway#1 LIAA Roadwayj2 552 Roadway§3 Roadwaygd
Direction Direction Direction Direction
1st 2nd 1st 2nd 13t #nd 1st znd
asuto ZZ& auto ‘/Q b] auto auto
med. trk. 9 med. trk. 2 med. trk. med. trk. N
bytekk 279 | meytk _J& | hytk | hytwk |
bus 3 bus & bus bus
motoreyele (4] motorcycle motoreyele _______ | motoreyele _ | 0000
NOTES: WeanllEiywes RSTL AL L a0 ne b Y
T IR Dagas\m-: Aigp A& A

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 5 ADDRESS:

PROJEC: _ ¢SV O taex de

JOB # - Gannet:n

SIEID M 38 eming, fne. Meter Storage # 336

TYPE [ Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SLM Calibration before atter GPS PT
Weather: temperature ol wind speed cloud cover
Time: 1st start _ 3 3¢ stop Y total zo
2nd start stop total
Data: 1st Leq NS Lmex _S Lmin 31 a4 SEL
2nd Leq Lmex Lmin SEL
Traffic Data
Roadwayjl /o3 Roadwayg2 __ /3585 Roadway#3 Roadwayj4
Direction Direction ___ Direction ____ Direction ____
18t 2nd 1st 2nd 18t 2nd 18t znd
auto 24°) auto &30 auto auto
med. trk. __ g2/ | med. tvk. __ 56 | 00000 med k. ___ | 0 med trk. _____|
bvy trk. Zig bvy trk. /8 bvy trk. hvy trk.
bus o bus 2 bus bus
motorcycle .4 motorcycle f motorcycle motorcycle |
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

a1/l

DATE: apDRESS: | & Unclr Cold Br
PROJECT: ___ CS V1™

JOB # Gannett

SITE ID M i fleming. Inc. Meter Storage # / H 7) 0 520

TYPE E/Residential [0 Commercial [ ] Religion [] Educaticnal [] Other

Measuremeni Data

Photograph #'s

SIM Calibration  betore _ 12.7  atter GPS PT _{0.7°97¢} T2l
Weather: temperaturs r]SI e wind speed 2"ls - qtlf:t’g cover_nans fedi !
Time: 1st start (14l stop 1708 IS total 20w . ’

2nd start stop total
Data: 1st Leqg Y6 b Lmax _H | min 4.4 o, ,

2nd Leq Lmax Lmin SEL
Traffic Data

/24 &

Roadwayj1 /I’/IS A2 Roadwayp2 _ 7 /5 58 Roadwayys __ & 6F/~  Rondwaypt _o & 08
Direction Direction Dirsction Direction

1t 2nd 1st 2nd 1st 2nd 1st 2nd
euto 212£ 9 auto 5 auto -l auto /23
med. trk. _ 72 med. trk. 27 med, trk, 27 med. trk. .3
bhvy trtk. s & hvy trk. 735" hvy trk. g hvy trk. g
bus 5 bus /2 bus bus
motorcycle K1 motorcyels g motorcycle £ motorcycle
NOTES: [ (0d o M5 and cnSects  WoleS yuGHe.

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 9/0/ P ApDRESS: Brion 194 1S

PROJECT: S VT W tabhay Ciol AT
JOB # Gannett -
SITE ID MY -2 Pleming, tnc. Meter Storage # (24) o0/l

TYPE IQ/Reaidential [0 Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s

GPs PT 40, ¥ T35

SIM Calibration  vetors . 2 7, O atter

e 57

Weather: temperaturs 1.2 °F  wind spesd 2-3My 2“5 cloud cover_~ ‘;79
Time: 1st start M 9, 5SS stop _!10605  total Towtvy

2nd start stop total
Data: 1st Leq 45 i tmax 05 Lmtn  HO: 7 asm 16

2nd Laq Lmax Lmin SEL
Traffic Data
Roadwayfl _ s fr> A2 Roadway§2 /5//5- S Roadway$3 Qgﬁig‘tﬁ- Roadwaypd __2s0nn/
Direction Direction Direction Direction

1st £nd 1st 2nd 1st 2nd 1st 2nd
auto /279 auto e suto S8 auto 23
med. trk. -3 med. trk. 27 med, trk. 4 med. trk.
bvy trk. _/YY hvy trk. 525 hvy trk. 5 hvy trk. g
bus / bus Py bus bus
motoroycle 7 motoroycle __ 7 motorcycle _ Lo motoreycle _ 3
NOTES:  (0nShuckign nd mun o poyddue adible « )O‘\/\(JQ 3 uasd WA -‘vraﬂ-g

s =4y M8 t\UX/'i a_)mcl'ua/

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: ?/B//b appress:_ HOW 9% pue
PROJECT: < VT

0B # Gannett

SITE ID Mg > Fleming, Tac. Meter Storage #é'tﬂ GRY

TYPE [A Residential [] Commercial [] Religion [] Educational [ ] Other

Measurement Data Photogreph #'s

SLM Calibration before 1;,5 after GPS PT 4p ,3525(,!.:% 82072

Weather: temperature '!aw LBF wind spead _L.ﬂ_S_ cloud WZLQ_Z‘;___

Time: ist start _[/. 0() stop _J/ 20 total 20

2nd start stop total
Data; 1st Leq 4 9 Lmex _="1 0D Lmin _ % 3 s 7k

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayf1 NG Roadwayf2 e Roadwaydd (of 1,55 12 Roadway4 _ ¢
Direction PMrection Direction Direction

18t 2nd My 18t 2nd 1st 2nd 1st 2nd
auto SE T A auto é 23¢ auto & auto le /8
med. trk. v Y2 med. trk. fel med. trk. [::’ med. trk. 9
hvy trk £ 1, 4 hvy trk. 2 730 hvy trk. 7 21 hvy ik 7 | 2
bus = ke bus 32 yi bus /i 74 bus
motorcycle o3 motoreycle s q motorcycle & P 2 motorcycle A &
NOTES: W0 _cumger e o d e gl

o 0} L.

SITE SKETCH '




DATE: / / /3{//&

Highway Noise Monitoring Sheet
ADDRESS: [2hran 244 2o

PROJECT:

CSNT

JOB #

SITE I _M /4 -]

Measurement Data

SLM Calibration

before OH‘O

Gannstt
Fleming, Inc.

after

W Qm RVQ in \aar{c \l.a(

Photograph #'s

Meter Storage # @Q) Ooi5

TYPE m/ftesidential [J Commercial [] Religion [ ] Educational [] Other

aps pr 40 352604 6.2,

temperature ")'3.‘1 OE wind speed Q-\ M/j cloud cover 710675

Weather:
Time: 1st start /01900 stop 29 total _<0n g

2nd start stop total
Data: 1st leq 74 2 Lmax _5 Lmtn _4).H SEL 75. 0

2nd Leq Lmnax Lmin SEL
Traffic Data

/7

Roadwayfl __ sV I{// il Roadway§2 St /{//.D Roadwayf§d _4,¢ 4//~  Roadwayj4 Qfﬁo A
Direction Direction Direction Direction

1st 2nd 1st 2nd 1st 2nd 1st 2nd
auto /6053 auto T4 aute 65~ auto H7
med. trk. &3 med. trk. /8 med. trk. Y¥i med. trk. _ /5
bvy trk. _/SD hvy trk. 7 hvy tri. F 14 hvy trk. &
bus )24 bus L bus bus
motorcycle 3 motorcycle __ & motoreycls motorcycls
NOTES:
SITE SKETCH

e




Highway Noise Monitoring Sheet
DATE; /’Sfl(n appress: /G Wgﬂf

PROJECT: _ C5 VT’

10B # Gannett
Fleming, Inc.

SITE ID M \4/5 ) Meter Storage # (4*% a3 Q?li
TYPE Residential [] Commercial ] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM Calibration  betara ___ho O aner aps pr 40: 55076, 7652/
Weather: temperature : | 2 F wind upeed. o 2'/\/ -2 cloud cover_10 ~15%
Time: ist start 9 19 stop total LA

2nd
Data: ist loq S a Lmax %3 L) Lmin "f { 5 SEL 7__;‘1[

2nd Leq Lmin SEL
Traffic Data

&/

Roadwaypt __ A4 4/ 5 Roadwayg2 __ 77 //’5 Roadway#3 _/57 g Roadwayfd _ v &l
Direction Direction Direction Direction

1st 2nd 1st 2nd ist 2nd 1st 2nd
auto 7 auto [717] auto auto L3R
med, trk. ¥5 med. trk. 3 med. trk, _ /2 med. tri. 2
hvy trk. AL, hvy trk. 7y hvy trk. v hvy trk. 9
bus /5 bus 3 bus Fid bus 2
motoreycle _9 motorcycle a motorcycls 3 motorcycle

NoTES: (pind C/Q\In&g': D casrvChon Yeelind Nouse

SITE SKETCH




Highway Noise Monitoring Sheet

oare._ 9 /1% ,//0 apREss:_|Q % P40
PROJECT: VT~
J0B # Gannett
SITE ID miY le 8. Inc. Meter Storage #éf ZD oolY
TYPE Residential [] Commercial [] Religion [| Educational [[] Other
Measurement Data Photograph #'s
SLM Calibration  betore _ 1“1 0 atter GPS PT 20,565 0LOC 76 5t
I

Weanther: temperaturs ‘7§ " o wind speed i I\I S cloud cover (OIS E()
Time: 1st start 33D stop total _ 72

2nd start stop __ = total 0000
Data: 1st Leq 50 ] Lmaxr _b )Y Lmin _42.5 m %09

2nd Leq Lmax Lmin SEL
Traffic Data

7] VT4

Roadway§l __ A/ /2/7% Roadwayy2 _A/3 4/ /0> Roadweydd _oFrwA Roadwayfé _ gos &R
Direction Direction Direction Direction

1at 2nd tat 2nd 1st 2nd 1at 2nd
auto 1WA auto Lefe O auto 552 | auto 1322
med. trk. vd. med. trk. g2 med. trk. _ /D med. trk. )
bvy trk. Al bvyytrk,. _/ ¥ hvy trk. ¢ hvy trk. <@
bus 5 bus 3 bus bus 2
motoreycle ___ 2 motoroycle /] motorcyele _, 7 motorcycle /o
NOTES: (UnSttuw avcounls o e Fha o

SITE SKETCH




Highway Noise Monitoring Sheet

[ 1t

DATE: ! ADDRESS: Lal
PROJECT: T2 F M5 Lo & Z
i0B # Gommett v oty Aoy P 7
srep M| 7 Fleming. Inc. Meter Storage #
TYPE [] Residential Q/Commerciul O Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM Calibration  betore 4 attar GPS PT
Weather: temperature g wind speed 5™/ S cloud cover
Time: 1st start stop total A0

2nd start stop total
Data: 1st Laq Lmax p mis ¥ 9 SEL

2nd eq _So Lmax _ 0¥ min _o0 Y s &
Traffic Data
Roadwaygit /{//\ N3 Roadwayfe _/ /3> & Roadway#3 Roadwayf4
Direction Direction Direction Direction

ist 2nd 1st 2nd 1st 2nd 1at 2nd
auto i x auto 794 auto auto
med, trk. z3 med. trk. Er A med. trk. med. trk.
hy trk. /76 hvy trk. 3£ hvy trk. hvy trk.
bus 2 bus /e bus bus
motorcyele 9 motorcyale _ motorcycla motorcycle
NOTES: G5 i e

7 A

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: ‘Z/ /z,/ /b ADDRESS: I Sonetbon PL
PROJECT: CSvr

JOB # Gannett

stE m; M5~ , Fleming, Ine. Meter Storage # =X} (#“-A

TYPE IE/Renideutial O Commercial [] Religion [[] Educational [] Other

Measurement Data Photograph #'s

SIM Calibration  before 9.0 after GPS PT Yy .8 SY7LT,-7h.82015

Weather: temperature r’ﬂb wind spesd ObL™ 3=Ioud cover_NGho [gl._ﬂ ae
Time: 1st .tu-l: ;5'_-{3 stop ! (:”Q 3

total HOM NG
2nd start stop ____ total
Data:  1st  teq 44 D  tme (.0  tmm 3% s 150
2nd leq Lmax Lmin &
Traffic Data
Roadwayfl _////> As2 Roadway§2 //’// 5. SR Roadwayd3 ___ &/ & Roadwayj4 ot
Direction Direction Direction Fre Direction ___O=f
18t Znd 10t 2nd 18t 2nd 1st 2nd
auto 7 auto 1 2F auto Sy | auto
med. trk. 73 med, trk. o~ med. trk. A med. trk. z
hvy trk. g2y hvy trk 127 hvy trk.  _ 22 hvy trk fe
bus 23 bus g bus bus
motoreycle /A motoreycls __ .2 motorcyele motorcycle ___ |

NOoTES: bird neyisec @.,A'.b\ﬁ 4 formi i last Noitae
lacdn (‘G\MA'\.C\ hot™ da?— 7 o hevee avar brit§ 4 not rer ‘Q‘(\

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 7:/ 12}t appress: 271 Jonathen R4
PROJECT: __C S T~

108 # Gannstt

SITE ID Fleming, Inc. Meter Storage # ___ 007 (#‘D

TYPE B/Residential [0 Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM Calibration  betore G4 O atter aps Pr _Y0- 853%9 ~7%%¢
Weather: temperature g wind speed / 'Gmfﬁ cloud caver =~ 9
Time: 1st start 1S ﬂ stop ]5&51 total
2nd start stop total
Data: 1st leg l :i Lmax EE.Q Lmin “_/(J:La SEL SQL
2nd leq ___  Lmax Loain SEL

Traffic Data

Roadwayj1 ilte A3 Rondwayp2 __ ¢//s 5 S8 Roadwayyd _&/ w & 055~ Roadwaypd _ &/ &8 on

Direction Direction Direction Direction
1st 2nd ist 2nd 1st 2nd Iat 2nd

auto L2 auto 90% auto YA auto 2|
med. trk. 7l med. trke. _ 3l med. trk. _ 2% | med trk, _ /2 |
hvy trk. 127 hvy trk. 243 hvy trk. /2 hvy trk. S
bus bus L bus bus 2
motoreycle __.3 motorcycle ? motorcycle __{r | = motorcycle _, F
NOTES: l 5 2 n or Ao

s U ] / £ ce LATIY s om
S 2 & ¥uos d
SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 9’//9;// @ appreEss:__ 2 Sth fve
PROJECT: CCvT1

JOB # Gannett ‘[)
SITE ID A/\_)':,r—q\ Flaming, Ine. Meter Storage # [=]e374 (#

TYPE IWResidential [ Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM Calibration before ‘?"IO after GPS PT 40.353 '102’,
Weather: temperature El HF wind speed 5™ /5 cloud cover Claar
Time: 1st start 1340 stop 1SC8  tota 2O m
2nd start stop total
Data: st leq 2271 Lmax ‘765 tmtn 44+ 9 s a5
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayj1 /D Roadwayf2 _ . 5/7 /// Roadway§3 _ fef o) Roadwaypd _ 47 &8
Direction Direction Direction Direction
1et 2nd 1st £nd 1st 2nd ist 2nd
aute WAYA auto ! St auto auto /A
med. trk. 23 med. trk ) med, trk. _/% med. trk. _o2/
hvy k. _//7 bvy trk.  _JdR by ok, _2 £ hvy trk. /2
bus /L bus bus 2 bua 3
motoreyele _ /3 motoroycle __/p motorcycle __ £ motorcycle __ )
NOTES:
/54 D'G oA Aa b A ond
b g dbn o wag o

SITE SKETCH ¥




DATE: ?, /

2 1l

Highway Noise Monitoring Sheet

PROJECT:

asvr

JOB #__4F75F (o

ADDRESS:

/30 1A iy S

n Gannet}.n

SITE ID 15" 8 ‘e Meter Storage # 333
TYPE [ Residential [] Commercial [] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM Calibration before after GPS PT
Weather: temperature wind speed cloud cover
Time: ist start e stop 2D total 20

2nd start stop total
Data: 1st Leq &0 M Lmex __ 79 Lmin SEL 2

2nd Legq Lmax Lmin SEL
Traffic Data
Roadwayf$l _ (/- 4273 Roadwayf2 e Roadway#3 NE 1l Roadwayf#4 <l
Direction /= Direction Direction Direction

18t 2ad"PL{ 18t zna P44 1st 2nd 1st 2ad
auto 267 | =p auto .2 - TIA auto 75Tp auto 5%
med. trk. 5 25" med. trk. 71 2 med. trk. _33 med. trk. __ [Ld
bvy trk. b 18 hvy trk. o 12 hvy trk. /7 hvy trk. Fo
bus 4 bus / 2 bus /3 bus g
motorcycle A £y motorcycle 2 4] motorcycle _/ é motoroycla __fp
NOTES:

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 6]\//1/ I aDDRESS: 2 Pome (o (4
PROJECT: | C'S VT

JOB # Cannatt

stre  _M (e ‘ Fleming, Inc. Meter Storage # _( || ( "f)

TYPE @/Residentia,l [J Commercial [] Religion []J Educational [] Other

Measurement Data Photograph #'s
SIM Calibration  betors 97 0 attar GPS PT 4p.¢ 5341 §,~1¢.57Y5&0
Weather: temperaturs 5C  wina speed ) m/~5 cloud cover a0 feks o
Time: 1st stert __J(Z3 stop _ o432 total _20vinS
2nd start stop total
Data: 1st teq 4T Lmex _( 2! i umin S 2 SEL qu
2nd Lleq Lmax Lmin SEL
Traffic Data
Roadway#l /,//5 ALT Roadwayj2 qﬁ.z’m Roadway#3 Roadway#4
Direction Direction Directien Direction
1st 2nd 1t 2nd 1st 2nd 1nt 2nd
auto 753 auto /243 auto auto
med. trk. 9 med. trk JFé med. trk. med. irk.
by trk.  __ /7Y hvy trk. ¥ wytk | 0 wytk |
bus 32 bus 3 bus bus
motoreyels motorcycle (’ motorcycle motoreycle
NOTES:

SITE SKETCH



Highway Noise Monitoring Sheet

DATE: Q b ADDRESS:

PROJECT: __ C s 30 " Pove T
JOB # Cannett

SITE ID e > Pleming, Inc. Meter Storage # 3ad

TYPE [/ Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM Calibration befare after GPS PT
Weather: temperature & wind speed O S cloud cover__ o
Time: 1st start a3 stop L D total 2
2nd otart stop total
Data: 1st Leq Lmax _S%. Lmin _ Y% ™ SEL g
2nd Lagq Lmax Lmin SEL

Traffic Data

Roadwayjl ////-r ~A Roadwayj§2 //,//f 53 Roadway$3 Roadwayf4
Direction Direction Directicn Direction
1 2nd 1t 2nd 1st 2nd ist 2nd
auto TES auto 1022 auto auto
med. trk. 7 med. trk. __ 7L med. trk. med. trk.
hvy trk. 754 hvy trk. 24 hvy trk. hvy trk.
bus 3 bus bus bus
motorcycle motorcycle r motorcycle motorcycle
NOTES: (Camt _l%;-ﬂr_lu‘ ‘f«f--l.h, W e TOATEERL
'S;m:} A o o barboae Kow ant sw KN T \?n‘sg\a‘.:

SITE SKETCH




Highway Noise Monitoring Sheet

DATE:
PROJECT: ___ (S v T
JOB #
smE D _M ™R

TYPE [}-Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data

Gannett

Fleming, Inc.

ADDRESS:
Hl E!:D V- |

3l Lone OF

0

Q;oaw& Al

J

Meter Storage #

Photograph #'s

0385

1

SLM Calibration before ‘7 ‘f,o after GPS PT M‘Q—F’ ! -'70,?.?2
Weather: temperature (IQ : wind speed ! -bw‘vs cloud cover__nora felocf™
Time: 1st start 1SS stop _171 S totat _ SOWI NS
2nd start stap total
Data: 1st Leg QR pmex 5% min _4/0.% SEL 12
2nd Leq Lmay Lmin SEL
Traffic Data
Roadwayjii //;//5"/\/5 Roadwayf2 //// S48 Roadway)3 Roadwayfd
Direction Direction Direction Direction
1st 2nd 1st 2nd 1st 2nd 1at 2nd
auto KL (s auto L3Fe auto auto
med. trk. A med. trk. v¥8 med. tric. med. trk.
bvy trk. Pl hvy trk. 1EC hvy trk. hvy trk
bua 4 busa 72 bus bus
motorcycle __ 7 motoreyela .?'/ motoroyele motorcycle
NOTES: o Tt

SITE SKETCH




Highway Noise Monitoring Sheet

oate:___ G /12t ADDRESS: 2L Helon S4-
.
PROJECT: __ CSVT Ti (ot 244 Helon SP
i0B # Gannett
SITE ID M- Flaming. Ine. Meter Storage # _00¢ (# LI)
TYPE Residential { ] Commercial [ ] Religion [ | Educational [] Other
Measurement Data Photograph #'s
SIM Calibration  betors __ 19/ (0 anar GPS PT /4.64/¥595 =76 21 45
Weather: temperaturs 30, °F yina speed _O\ '5"\/5 cloud cover_ 2> | (0 /e cAeuc's
Time: 1st start 25| stop _JZ2.5) total __JOMing
2nd start stop — tetal
Data: 1st g _00.S tmex 13" Ltn 491 SEL Q‘-,‘D o0 (o
2nd leq Lmax Ldn ___ = EEL

Traffic Data

Roadway#1 I Ave Roadwayf2 3*‘" Ave Roadwayyd _/Y3/ss/S”  Rondwaypd _S. /. /> _
Direction ¥ Direction 4\

Direction Direction

1at 2nd 1st 2nd 1st 2nd ist 2nd
auto ¥2 auto LS auto 739 auto L)
med. trk. / med. trk. med. trk. __ 2 med. trk. &0
hvy trk. / hvy trk. hvy trk. /'/z hvy trk. /ARG
bus bus bus /A bus [~
motorcycle motorcycle 2 motorcycle & motarcycle
NOTES:
SITE SKETCH




Highway Noise Monitoring Sheet

DATE: 9//?7/ v ADDRESS:
!

PROJECT: { Oy~
JOB # i Gann: .t}nc )
SITE ID MIn-24 & “ue. Meter Storage # ool G‘*‘q
TYPE %Residential [0 Commercial [] Religion [} Educational [] Other
Measurement Data Photograph #'s
SIM Calibration  betare atter __ 1. O GPS PT Jo. 4973570179
Weather: tamperature 5- oF wind speed o a NV cloud cover_No N\
Time: 1at start [25 3 stop /,3 1 & total _ 26 4§

2nd start stop total
Data: 1st Leq 5b.-2 Lmax 74 & Lmin &, 7 SEL 8'-/ 0

2nd Leq Lmex Lamin SEL
Traffic Data

ol & &’

Roadway#l lllzf ks Roadway#2 ///( S2 Roadwayg3d _ ¢ | Roadway§é tod
Direction Direction 4 Direction “8owl | £8 Direction ’

1st 2nd it 2nd 1et 2nd 1st 2nd
auto 219 auto 239 suto 573 | 335" auto 124 Y
med. trk. __ 5% med. trk. __J6 med, trk. _ 33 o med, trk. _ & 15
by trk. 05 hvy trk. 150 hvy trk. /s | 5 hvy trk. [ /
bus 2 bus 3 bus ped ! bus {r
motorocycle 74 motorcycle motorcycle motoreycle
NOTES: o <tand eﬂfﬂﬂ‘qa_._n Cia THHO N

] =
SITE SKETCH
H
v




Highway Noise Monitoring Sheet

DATE: z//l//b ADDRESS: __ 2ot teirin on Uelon 51
PROJECT: _ QT Y Pedon Shrect

J0B # Gannett

smEm MIT-2 L Mn-b fleming, Ine. Meter Storage § A0S + A3A0)

TYPE / Residential [] Commercial [ Religion [] Educational [ ] Other

Measurement Data Photograph #'s

SIM Calibration before '-/ o atter GP3 PTﬂ:zIb 849724, -7t ¢ yg
. " =Y Yo.850007, ~70.51753

Weather: temperature EQ_ F wind speed l 9 /S dloud cover Y\m‘uléhnr

Time: + >1st start “ngi atop 2 total S0 MINS - oyruve 3"‘6
472nd  atart Y6  sop __ IRl tta LOmnd v

Data: -+ %1st Leg 4% 2 Lmer (.0 tmin _4 .1 B 7190 # 322

M1713 4 yend Lq _S5.1 tmer _75.7 1o 166 m 55,9 +#665

Traffic Data

B
Roadway#1 ,//5 A2 Roadwaypz 7/ 5> S& Roadway#3 pagﬁl .fa&l Roadwayj4 a”x’s d 2;'5 i vy
Direction Direction Direction 2" Direction 2F°__ 1" 4o
1at 2ad 1ot 2nd 1at £nd 1at 2nd
auto Prais) auto 230 sute YSL ant auto (Y 1558 /
med. trk. L0 med. trk. _ .23 med. trk. 4 23 med. trk. _ £ 30
bvy ek, Y bvy tre.  _/¥7 hvy trk. 2 1,5 hvy trk. 4 43"
bus o bus bus 2 bus
motorcycle gl motorcycle motorcycle 3 motorecyele |
NOTES: Yalares a0l o) Kead s or

SITE SKETCH




Highway Noise Monitoring Sheet

DATE: ?//2//(0 appRESS: 777 Helon SY ({%

PROJECT: _ CSV T 3 Devk /24D

JOB # Jack H. Treas favl
Gannstt

smEm M- «a M1 5 Fleming. Inc. Meter Storage # (10‘_} oL 03&/

TYPE Residential [[] Commercial [] Religion [] Educational Iﬂ/Ot.her POH’L

Measurement Data Photograph #'s —
SLM Calibration before "/-G after GPS sz’;;qjil;::q\ _;6:;!:57
_— —_— . -
s &K&Wenther ‘_l " temperature ™ 3'1 °F mdl.:;.éd ?) e “’éz d?':lsm ong ! W
' Timey/7-4 18t 377 start _}] 25 stop | total 4l
purkec— m17-520d HYstart _ 1IP stop HYl  tota 20wmS ‘ )
Data: .y 18t jj;leq 50. < Lmex _ ] Lmin _44 2 SEL 870 # 33l 4.3

m”_Eand #qLeq 9. Lmax =% mn 42,9 SEL M H a0y (::Uq)
Traffic Data

[l o ol

Roadway#l _ s//, & M13 Roadway#2 ___ /275 S12 Roadway#3 g Roadwaypd L3 | twd
Dirsction ’ Direction Direction @'/ l wed pirectton OFF | TPFY
18t 2nd 18t 2nd 1t 2nd 1st 2na
auto w50 550 auto FR23 auto A0 1195 auto A0 | ¢¥7
med. trk. 30 med. trk. Y med. trk. A /5 mod. trk. el 1>
hvy trk. 781 4R by trk. /2 % wyte _30 | £ bvy tok. 2o | A7
bus 4 ‘ bus bus i 3 bus g g
motorcycle w motorcycls motorcycle 2 -.5 motorcycle é 4
Nores: | Nactor on Gt BVl Yhad  harmod an Velon S CLoud wudd comd as HTB
SRR,

SITE SKETCH
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AGCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625
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Calibration Certificate No0.37418

Instrument: Acoustical Calibrator Date Calibrated: 11/30/2016 Cal Due: 11/30/2017

Model: Cal150 Status: Received Sent v

Manufacturer: Larson Davis In tolerance: X X ?3{

Serial number: 3047 Out of tolerance: @

Class (IEC 60942): 2 See comments:

Barometer type: Contains non-accredited tests: __Yes X No

Barometer s/n:

Customer: Environmental Acoustics Address: 1400 Hummel Avenue %

Tel/Fax: 717-730-4680 / -4685 Lemoyne, PA 17403-1749 %
Z1 estedi : _ o

, ested in accordance with the following procedures and standards: 5

Calibration of Acoustical Calibrators, Scantek Inc., Rev. 10/1/2010

ORTRES
=
Fos
%
e

ZENA

§ § H
@ Instrumentation used for calibration: Nor-1504 Norsonic Test System: 1Y
3 \S\\\ ‘% g
g \:\§ | T il
3”:;“ : instrument - Manufacturer Description S/N Cal. Date raceability evidence Cal. Due s
31 Cal. Lab / Accreditation V
i *ﬁ;‘%@ : 4838-Norsonic SME Cal Unit 31061 Jul 27,2016 | Scantek, Inc/NVLAP | Jul 27,2017 :
"s;:}w; § DS-360-SRS Function Generator 88077 Sep 15, 2016 ACREnv./ A2LA Sep 15, 2018 § 3
fgfi’:’% i 34401A-Agilent Technologies Digital Voltmeter MY47011118 | Sep 15, 2016 ACR Env./ A2LA Sep 15, 2017 g
N 1 f-
i % HM30-Thommen Meteo Station | 1040170/39633 | Nov 1, 2016 ACR Env./ A2LA Nov 1, 2017 :
%&&t % 140-Norsonic Real Time Analyzer 1403978 Mar 17, 2016 Scantek, Inc. / NVLAP Mar 17, 2017 .
i . I Validated ;
8 3?% PC Program 1018 Norsonic Calibration software v.6.1T Nov 2014 Scantek, Inc.
: 4192-Briiel&Kjeer Microphone 2854675 Nov 11, 2016 Scantek, Inc. / NVLAP Nov 11, 2017
1203-Norscnic Preamplifier 92268 Oct 17, 2016 Scantek, inc./ NVLAP Oct 17, 2017

instrumentation and test results are traceable to Si (International System of Units) through standards
maintained by NIST {USA) and NPL (LK)

s e e

Calibrated by: Jpremy Gotwalt Authorized signatory: Steven E. Marshall
Signature W Signature ~.
Date n/30/1b Date 1z fds)/4
7

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

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

Document stored as:  Z:\Calibration Lab\Cal 2016\LDCAL150_3047_M1l.doc Pagelof2




Scaniek lnc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP {an ILAC MRA signatory}

Instrument:
Model:
Manufacturer:
Serial number:
Class (IEC60942): 1
Barometer type:.
Barometers/n:
Customer:
Tel/Fax:

Rion

Acoustical Calibrator
NC-74

01200033_80289.000

Environmental Acoustics, Inc.
717-737-4680 / 717-737-4685

NVLAP Lab Code: 200625-0

Calibration Certificate N0.36373

Date Calibrated: 5/31/2016 Cal Due: 5/31/2017

Status:
In tolerance:

Out of tolerance:

See camments:

Received

Sent

X

X

Contains non-accredited tests: __Yes _X_No

Address:

Tested in accordance with the following procedures and standards:
Calibration of Acoustical Calibrators, Scantek Inc., Rev. 1/16/2015

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

1400 Hummel Avenue
Lemoyne, PA 17043

instrument - Manufacturer

Description

S/N Cal. Date

Traceability evidence

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Cal Unit

31052 Oct 23, 2015

Scantek, Inc./ NVLAP

Oct 23, 2016

DS-360-SRS

Function Generator

33584 Oct 20, 2015

ACR Env./ A2LA

Oct 20, 2017

34401A-Agilent Technologies

Digital Voltmeter

US36120731 Oct 6, 2015

ACR Env, / A2LA

Oct 6, 2016

HM30-Thommen

Meteo Station

1040170/39633 | Oct 23, 2015

ACR Env./ A2LA

Oct 23, 2016

140-Norsonic

Real Time Analyzer

1406424 Oct 26, 2015

Scantek / NVLAP

Oct 26, 2016

PC Program 1018 Norsonic

Calibration software

Validated Nov

V61T 2014

Scantek, Inc.

4134-Briel&Kjeer

Microphone

173368 Nov 10, 2015

Scantek, Inc. / NVLAP

Nov 10, 2016

1203-Norsonic

Preamplifier

14052

Aug 24, 2015

Scantek, Inc./ NVLAP

Aug 24, 2016

Instrumentation and test results are traceable to 5 {International System of Units) through standards
maintained by NIST {USA) and NPL (UK)

Calibrated by:

Authorized signatory:

Signature

Date

4 LydonMBawkins 4

| Jf[?t/aﬂo/b

Signature

Vale%

Date

c/or] 2014

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the Iaboratory.
This Calibration Certificate or Test Reports shall not be used to ¢laim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored as:

Z:\Calibration Lab\Cal 2016\RIONNC74-0.5in_01200033_M1.doc

Page 1of 2




Calibration Certificate

Certificate Number 2016007135

Customer:

Environmental Acoustics

1400 Hummel Avenue

Lemoyne, PA 17111, United States

Modef Number 831 Procedure Number D0001.8378
Serial Number 0004228 Technician Ron Harris
Test Results Pass Calibration Date 9 Aug 2016
Calibration Due
Initial Condition As Manufactured Temperature 2335 °C $£0.01°C
Description Larson Davis Model 831 Humidity 496 9%RH +0.5%RH
Static Pressure 85.86 kPa +0.03kPa
Evaluation Method Tested electrically using PRM831 S/N 046380 and a 12.0 pF capacitor to simulate microphone

capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0 mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANSI 51.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI 51.4 (R2006) Type 1
IEC 61252:2002 ANSI 51.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI 51.25 (R2007)

IEC 61672:2013 Class 1 ANSI §1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceabla to the SI through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a § in the uncertainties column do not fall within this laboratory's scope of accraeditation.

The quality system is registered to IS0 9001:2008.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due 1o use, time, etc. Such allowances would be made by
the customer as needed.

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

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

Standards Used
Description CalDate  Cal Due Cal Standard
Hart Scientific 2626-S Humidity/ Tempcrature Sensor 06/17/2016  06/17/2017 006946
SRS DS360 Ultra Low Distortion Generator 03/172016  03/17/2017 007174

Provo, UT 84601, United States 3
* k] -_{ /--\ s
716-684-0001 AN

n

A PCB PIEZOTRONICS DIV.

Larson Davis, a division of PCB Piezotronics, Inc e, @
1681 West 820 North i~‘\‘~‘_—’//g % LARSON DAVIS
ACCREDITED

Cent. F362708

8/9/2016 3.00:25PM Page 1 of 7 DO0D1 8407 Rev A



Calibration Certificate

Certificate Number 2016007087
Customer:

Environmental Acoustics

1400 Hummel Avenue

Lemoyne, PA 17111, United States

Model Number  377C20 Procedure Number  D0001.8387

Serial Number 163243 Technician Abraham Orlega

Test Results Pass Calibration Date 8 Aug 2016
Calibration Due

i As Manufactured

Initial Condition $ Manufacture Temperature 23 4 C + 001 °C

Description 1/2 inch Microphone - Rl - 0V Humidity 316 %RH +0.5 %RH
Static Pressure 101.47 kPa +0.03kPa

Evaluation Method Tested electrically using an electrostatic actuator.

Compliance Standards Compliant to Manufacturer Specifications.

Issuing lab cerlifies that the instrument described above meels or exceeds all specifications as staled in the referenced procedure
{unless otherwise noled), It has been calibrated using measurement standards traceable to the Si through the National Institute of
Standards and Technology {NIST}, or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a 1 do not fall within this laboratory's scope of accreditation.

The qualily system is registered to 15O 9001:2008.

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

The uncertainlies were computed in accordance with the 1SO Guide 1o the Expression of Uncerainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncedainly to express the expanded uncertainty at
approximately 95% confidence level.

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

Standards Used
Description Cal Date Cal Due Cal Standard
Sound Level Meter / Real Time Analyzer 07/15/2016  07/15/2017 001230
Microphone Calibration System 09/03/2015  09/03/2016 001233
1/2" Preamplifier 12/15/2015  12/15/2016 001274
Agilent 34401A DMM 12/04/2015  12/04/2016 001329
Larsen Davis CAL250 Acoustic Calibrator 01/05/2016  01/05/2017 003030
1/2" Preamplifier 12/15/2015  12/15/2016 006506
Larson Davis 1/2" Preamplifier 7-pin LEMO 09/1172015  09/11/216 006507
1/2 inch Mictophone - R1 - 200V 08/17/2015  08/17/2016 006511
1/2 inch Microphone - R1 - 200V (8/08/2016  08/08/2017 006519
Larson Davis 1/2" Preamplifier 7-pin LEMO 09/11/2015  09/11/2016 006530
Lurson Davis 1/2" Preamplifier 7-pin LEMO 08/84/2015  08/14/2016 006531

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

Provo, UT 84601, United States

716-684-0001

B720016 2 26 54PM

FAWED

f{//--._\"-\‘
AN
Pinfeght™

®R

ACCREDITED

Cant. £1622 0!

Page 1 of 4

®LARSON DAVIS

A PCB PIEZOTRONICS DIV,

DOO0L 8415 Rev A



Calibration Certificate

Certificate Number 2016005752

Customer:

Environmental Acoustics

1400 Hummel Avenue

Lemoyne, PA 17111, United States

Model Number  PRMB31

Procedure Number D0001.8383

Serial Number 046380 Technician Whitney Anderson
Test Results Pass Calibration Date 28 Jun 2016
Calibration Due
Initial Condition As Manufactured Temperature 2316 °C +0.01°C
Description Larson Davis 1/2" Preamplifier for Model 831 Humidity 506 %RH 10.5%RH
Type 1 Static Pressure 8647 kPa +0.03kPa
Evaluation Method Tested electrically using a 12,0 pF capacitor to simulate microphone capacitance,

Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0 mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). It has been calibrated using measurement standards traceable to the Sl through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISQO/IEC 17025:2005.

Test polnts marked with a  in the uncertainties column do not fall within this laboratory's scope of accreditation.
The guality system Is registered to 1SO 9001:2008.

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

the cuslomer as needed.

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

approximately 95% confidence lavel.

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

from the organization issuing this report.

Standards Used
Description CalDate  Cal Due Cal Standard
Sound Level Meter / Real Time Analyzer 11/05/2015  11/05/2016 001150
Hart Scientific 2626-H Temperature Probe 06/17/2015  07/22/2016 006798
Agilent 34401A DMM 06/07/2016  06/07/2017 007165
SRS DS360 Ultra Low Distortion Generator 11/10/2015  11/10/2016 007167
Larson Davis, a division of PCB Piczotronics, Inc o @
b1 v 830 Nerh <& [ ARSON DAVIS
T gy e Sates TN e A PCB PIEZOTRONICS DiV.
pelhay Haf i Cort £3622.01

8/9/2016 2:23 29PM

Page 1 of § DO001.8412 Rev A



Calibration Certificate

Certificate Number 2016007140
Customer:

Environmental Acoustics

1400 Hummel Avente

Lemoyne, PA 17111, United States

Model Number 831 Procedure Number D0001.8384
Serial Number 0004228 Technician Ron Harris
Test Restults Pass Calibration Date 9 Aug 2016
Calibration Due
Initial Condition As Manufactured Temperature 2331 °C +0.01°C
Description Larson Davis Model 831 Humidity 50 %RH +0.5%RH
Static Pressure 85.83 kPa +0.03kPa
Evaluation Method Tested with: Data reported in dB re 20 yPa.

PRM831. S/N 046380
377C20. SN 163243

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI| $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI $1.4 (R2006) Type 1
IEC 61252:2002 ANSI $1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable fo the S| through the National Institute of
Standards and Technology (NIST), or other national measurement institules, and meets the requirements of ISOAEC 17025:2005.
Test points markaed with a 1 in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to 1ISO 8001:2008.

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

The unceriainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM), A

coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainly lo express the expanded uncertainty at
approximately 95% confidence level.

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

Standards Used
Description CalDate  Cal Due Cal Standard
SRS DS360 Ultra Low Distortion Generatot 06/21/2016  06/2172017 006311
Hart Scientific 2626-5 Humidity/ Temperature Sensor 06/17/2016  06/17/2017 006946
Larson Davis CAL200 Acoustic Calibrator 07/26/2016  07/26:2017 007027
Larson Davis Model 831 03/01/2016  03/01,2017 007182
1/2 inch Microphone - P- 0V 03/07/2016  03/07/2017 007185
Larson Davis CAL291 Residual Intensity Calibrator 09/24/2015  09/24/2016 007287

Larson Davis, a division of PCB Piczotronics, Inc

S, @
1681 Wes 20 Nor 2 LARSON DAVIS
Provo, UT 84601, United States %

716-634-0001 A PCB PIEZOTRONICS DIV.

N
k'

—
AR Cen. F3072 01

R
“Aord JE

3

892016 3 26:02PM Page 1 of 2 D000 8406 Rev A



Certificate Number 2016007087

Sensitivity
Test Result Lower limit pper limit Expanded Uncertainty Resul
Meussurement {mV/Pa] [mV/Pa] [mV/Pa| [mV/Pa] esult
pen Circuit Sensitivity 46 84 4315 58 21 110 Pass
- bknd of measurement resulis-—-
Capacitance
" A Test Result
easuremen [oF]
apacta 12 00
- | nd of measurement results
Lower Limiting Frequency
Test Result Lower limit pper limi¢
Measurement [Hz] [Hz) [Hz] Result
-3 dB F equency 180 100 240 Pass
— Fnd of measurement resulis—
Frequency Response
5
]
g
Q
L]
€
al
&
0
1]
T 5
.20
10 100 1000 10000 100000
Frequency [Hz]
Actuator Random  =Ji-Lower Limit -~ UpperLimit
Data is normalized for 0 dB @ 251 19 Hz.
Frequency [Hz] Actuator [dB] Random [dB] Lower limit [dB] pper limit [dB} Result
19 85 -002 -002 -0 50 050 Pass t
2512 001 oo 0.50 050 Pass t
3162 002 002 -0 50 050 Pass £
39 81 002 002 050 050 Pass £
5012 003 003 -050 050 Pass 1
63 10 002 002 -0 50 050 Pass 1
7943 002 002 -0 50 050 Pass ¥
100 Q0 001 001 -0.50 050 Pass 1
12589 001 001 -0.50 050 Pass T
158 49 001 oo -0.50 080 Pass §
199 53 000 000 -0 50 080 Pass §
Larson Davis, a division ol PCB Piczotronics, [nc ey, @
= LARSONDAVIS
Provo, UT 84601. United States =
NN .
716-684-0001 ,4'{::_}‘\“\“\_ .g;.gﬂr;m A PCB PIEZOTRONICS DIV.

B/872016 2 26 54I'M

Page 2 of 4

Doog1 81



Certificate Number 2016007087

Frequency [liz] Actuator [dB] Random [dB] Lower limit {dB] Upper limit [dB] Result
25119 0.00 0.00 -0.50 0.50 Pass t
316.23 0.00 0.06 -050 0.50 Pass 1
388.11 -0.01 0.05 -0.50 0.50 Pass 1
501.19 0.1 0.01 -050 0.50 Pass 1
630.96 -0.01 0.13 -0.50 0.50 Pass $
794,33 -0.01 0.06 -0.50 0.50 Pass

1,000.00 -0.01 0.01 -0.50 0.50 Pass §
1,059.25 -0.01 -0.01 -0.50 0.50 Pass
1,122.02 -0.01 0.00 -0.50 0.50 Pass
1,188.50 -0.01 0.01 -0.50 0.50 Pass t
1,258.93 -0.01 0.03 -0.50 0.50 Pass 1
1,333.52 -0.01 0.04 -0.50 0.50 Pass 1
1,412.54 -0.01 0.04 -0.50 0.50 Pass 1
1,496.24 -0.01 0.03 -0.50 0.50 Pass t
1,584.89 -0.01 003 -0.50 0.50 Pass 1
1,678.80 -0.01 0.04 -0.50 0.50 Pass 1
1,778.28 -0.01 0.05 -0.50 0.50 Pass t
1,883.65 -0.04 0.07 -0.50 0.50 Pass t
1,895.26 -0.01 0.08 -0.50 0.50 Pass
2,113.49 -0.01 0.07 -D.50 0.50 Pass t
2,238.72 -0.01 0.04 -0.50 0.50 Pass t
2,371.37 0.00 0.02 -0.50 050 Pass §
2,511.89 0.00 0.00 -0.50 0.50 Pass §
2,660.73 0.00 0.01 -0.50 0.50 Pass £
2,818.38 0.00 0.03 -0.50 0.50 Pass t
2,985.38 0.01 0.08 -0.50 0.50 Pass 1
3,162.28 0.04 0.1 -0.50 050 Pass 1
3,349.65 0.01 0.14 -0.50 0.50 Pass §
3,548.13 0.01 0.14 -0.50 0.50 Pass £
3.758.37 0.01 0.14 -0.50 050 Pass £
3,881.07 0.01 0.14 -0.50 0.50 Pass £
421697 0.01 0.15 -0.63 0863 Pass t
4.466.84 0.01 0.18 -0.70 070 Pass £
4731.51 0.00 0.24 -0.70 0.70 Pass §
5,011.87 0.00 0.26 -1.00 1.00 Pass £
5,308.84 -0.02 0.30 -1.00 1.00 Pass %
5,623.41 -0.03 0.36 -1.00 1.00 Pass }
5,856.62 -0.05 0.42 -1.00 1.00 Pass §
6,309.57 -0.09 0.44 -1.00 1.00 Pass §
6,683.44 -0.13 0.46 -1.25 1.20 Pass
7,079.46 -0.19 0.45 -1.50 1.20 Pass §
7,498.94 -0.28 0.43 -1.70 1.20 Pass }
7,943.28 -0.41 0.42 -2.00 1.20 Pass 1
8,413.95 -0.58 0.43 -2.00 1.20 Pass 1
8.912.51 -0.78 0.46 -2.00 1.20 Pass 1
9.440.61 -1.15 0.36 -2.00 1.20 Pass T
10,000.00 -1.67 0.10 -2.00 1.38 Pass T
10.592.54 -2.14 -0.16 -2.00 1.38 Pass f
11,220.19 -2.68 -0.55 -2.00 1.38 Pass §
11,885.02 -3.18 -0.97 -2.00 1.38 Pass }
12,689.25 -3.50 -1.27 -2.00 1.68 Pass 1
13,335.21 -3.74 -1.53 -4.20 1.68 Pass 1
14,125.38 -3.83 -1.68 -4.20 1.68 Pass 1
Larson Davis, a division of PCB Piczotronics, Inc ey, @
1681 West 820 North So=s LARSON DAVIS
Provo, UT 84601, United States im,——-\ 5 2 R il
716-684-0001 »,’/‘/;'T—\\“‘tg [ACCREDITED) A PCB PIEZOTRONICS Div.

Cart. #3522.00
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Certificate Number 2016007087

Frequency [Hz] Actuator [dB] Randem [dB| Lower limit [dB| Upper limit [dB] Result
14,862.36 -4,06 -1.99 -11.90 1.68 Pass §
15,848 93 -4.31 -2.3 -11.90 2.08 Pass t
16,788.04 -4.69 2.72 -11.90 208 Pass §
17,782.80 -5.08 =311 -11.90 2.08 Pass }
18,836.49 -5.61 -3.61 -11.90 2.08 Pass §
19,952.62 -6.56 -4.51 -100.00 238 Pass §
= End of measurement resulls--
Signatory: _Abraham Orfega.
Larson Davis, a division of PCB Piczotronics, Inc ATy, @
= LARSON DAVIS
Provo, UT 84601, United States o
SNY  [ace D) .
716-684-0001 .,"41,7.?“:‘\“\‘ % A pCB PlEZOTRONICS DlV

BR2016 226 59PN
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Certificate Number 2016007135

Z-weight Filter Response
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Electrical signal test of frequency weighting performed according to IEC 61672-3-2013 13 and ANSI $1.4-2014 Part 3 13 for compliance to
IEC 61672-1:2013 5 5, IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI 51.4:1983 (R2006) 5.1 and 8.2.1; ANS| $1.4-2014 Part 1: 5.5

Frequency [Hz}

est Result [dB] Error [dB] Lower limit {dB)

6.31 -0.42 -0.42 -0.62
1,000.00 0.00 0.00 -0.30
19,952.62 -0.28 -0.28 -0.7M1

Expanded

Upper limit (dB] Uncertainty [dB] Result
0.12 0.09 Pass
0.30 0.09 Pass
0.41 0.09 Pass

-- End of measurement resulis--

Larson Davis, a division of PCB Piezotronics, Inc

S8,
1681 West 820 North Son=rs %
Provo, UT 84601, United States z &
716-684-0001 s e
8/9/2016 3-00 25PM Page 2 of 7
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Certificate Number 2016007135
o8 -w h Broadband L Li eari :
08

04

Error [dB]
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Broadband level linearity with 0 dB gain performed according to IEC 61672-3 2013 16 and ANS| S1 4-2014 Part 3: 16 for compliance 1o IEC
61672-1 2013 56 IEC 60804 20006 2 I1EC 61252 2002 8 ANSI 51 4 (R2006) 6 9 ANSI 51 4-2014 Part 1: 5.6 ANSI $1.43 (R2007) 6.2

Level [dB] Error[dB]  Lowerlimit dB] Upperlimit[dB] r:;‘:;’;::; Result
31.00 0.15 070 0.70 0.09 Pass
32.00 0.07 -0.70 0.70 0.09 Pass
33.00 0.06 0.70 0.70 0.09 Pass
34.00 003 070 0.70 0.09 Pass
35.00 0.05 070 0.70 0.09 Pass
36.00 003 070 0.70 0.09 Pass
39.00 0.02 070 0.70 0.09 Pass
44.00 0.01 070 0.70 0.09 Pass
49.00 oM 070 0.70 0.09 Pass
54.00 000 070 0.70 0.09 Pass
59.00 0.01 -0.70 0.70 0.09 Pass
64.00 0.01 -0.70 0.70 0.09 Pass
69.00 0.01 -0.70 0.70 0.09 Pass
74.00 0.01 -0.70 0.70 0.09 Pass
79.00 0.01 -0.70 0.70 0.09 Pass
B4.00 0.01 -0.70 0.70 0.09 Pass
89.00 0.01 -0.70 0.70 0.09 Pass
94.00 0.01 -0.70 0.70 0.09 Pass
99.00 0.01 -0.70 0.70 0.09 Pass

104.00 -0.01 -0.70 0.70 0.09 Pass
109.00 0.00 -0.70 0.70 0.09 Pass
114.00 0.00 -0.70 0.70 0.09 Pass
119.00 0.00 -0.70 0.70 0.09 Pass
124.00 0.00 -0.70 0.70 0.09 Pass
129.00 0.00 -0.70 0.70 0.09 Pass
134.00 -0.01 -0.70 0.70 0.09 Pass
135.00 -0.01 -0.70 Q.70 0.09 Pass
136.00 -0.01 -0.70 0.70 0.09 Pass
137.00 -0.01 -0.70 0.70 0.09 Pass
138.00 -0.01 -0.70 0.70 0.09 Pass
139.00 -0.01 -0.70 0.70 0.09 Pass
140.00 -0.01 -0.70 0.70 0.09 Pass

-- End of measurement results--

Larson Davis, a division of PCB Piezotronics, Inc A, @
< LARSON DAVIS
Provo, UT 84601, United States . X

'y £ _.4 /_._\ }__ A
66840001 Y A PCB PIEZOTRONICS DIV.
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Certificate Number 2016007135

Rise Time

Peak nse time performed according to IEC 60651 2001 9 4 4 and ANSI S1 4 1983 (R2006) 8 4 4

Expanded
Amplitude [dB] Duration [us] Test Result [dB]  Lower limit [dB]  Upper limit [dB] Uncertainty [4B] Result
137.00 40  Negative Pulse 135.95 134 46 136.46 0.09 Pass
Positive Pulse 135.96 134 47 136.47 0.09 Pass
30  Negative Pulse 135.03 134 46 136.46 0.09 Pass
Positive Pulse 135.03 134 47 136.47 0.09 Pass
- End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651 2001 © 4 2 and ANS! $1 4 1983 (R2006) 84 2

Amplitude [dB] Crest Factor Test Result [dB] Limits [dB) Expanded Uncertainty [dB] Result

138.00 3 OVLD + 050 009 Pass

5 OVLD +100 009 Pass

10 OVLD +1.50 009 Pass

128.00 3 -0.14 + 050 010 Pass

5 0.14 +1.00 0.09 Pass

10 OVLD 150 009 Pass

118.00 3 015 +0.50 0.10 Pass

5 -0.14 +1.00 0.09 Pass

10 -001 +1.50 009 Pass

108.00 3 0.12 +050 0.13 Pass

5 -014 +100 009 Pass

10 017 +1.50 009 Pass

End of measurement results—

Larson Davis, a division of PCB Piezotronics, Inc g, @

=, LARSON DAVIS

Provo, UT 84601, United States L ¥

716-684-0001 ?,4/-/,"_\\\‘\?' CCR ITED A PCB PlEZOTRONlcs DIV-
Aralals

octral b Cert. 162204
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Certificate Number 2016007135

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1 4 1983 (R2006) 8 4 2

Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB} Result
138.00 3 OVLD +0.50 0.08 Pass
5 OVLD +1.00 009 Pass

10 OVLD +1.50 0.09 Pass

128.00 3 -0.14 +0.50 0.09 Pass
5 -0.13 +1.00 0.09 Pass

10 OVLD +1.50 0.09 Pass

118.00 3 -0.15 + 0.50 0.09 Pass
5 -0.14 +1.00 0.09 Pass

10 -0.02 +1.50 0.09 Pass

108.00 3 -0.12 + 050 0.09 Pass
5 -0.14 + 1.00 009 Pass

10 -0.18 + 150 009 Pass

- End of measurement resubts—

Gain

Gain measured according to |IEC §1672-3:2013 17.3 and 17.4 and ANSI S1 4-2014 Part3 17 3and 17.4
Expanded

Measurement Test Result [dB| Lower limit |dB} pper limit [dB Uncertsinty [dB] Result
Normal Range 93.55 93 20 94.80 009 Pass
Low Range 93.55 93.45 93.65 0.09 Pass
20 dB Gain 93.55 93.45 93.65 0.09 Pass
20 dB Gain, Linearity 24,20 23.85 25.25 0.12 Pass

— End of measurement results—

Larson Davis, a division of PCB Piczotronics, Inc

‘\\‘.\upu,‘ﬂ‘ @
= LARSON DAVIS
Prove, UT 84601, United States m

0

716-684-0001 »,f%\:; ace A PCB PIEZOTRONICS DIV.
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Certificate Number 2016007135

1/3-Octave Self-Generated Noise

12

Measured Level [dB]

10 0o 1000 1000.0 10000 0 100000 0
Frequency [Hz]

The S5LM is set to low range and 0 dB gain. 1/3-Octave self-generated noise measured according to IEC 81672-3;2013 11.2 and ANS|
$1.4-2014 Part 3; 11.2

Frequency [Hz] est Result [dB Upper limit [dB)} Result
6.30 11.04 16.50 Pass

8.00 8.97 14.70 Pass
10.00 8.80 13.90 Pass
12.50 7.79 13.10 Pass
16.00 6.81 12.30 Pass
20.00 5.67 11.50 Pass
25.00 5.16 10.70 Pass
31.50 3.73 9.90 Pass
40.00 2.88 9.10 Pass
50.00 217 8.10 Pass
63.00 1.47 7.10 Pass
80.00 0.56 6.10 Pass
100.00 -0.44 5.30 Pass
125.00 -1.09 4,70 Pass
160.00 -1.92 4.10 Pass
200.00 -1.82 3.60 Pass
250.00 -3.02 3.10 Pass
315.00 -2.11 270 Pass
400.00 -1.79 2.60 Pass
500.00 -3.06 2.60 Pass
630.00 -3.44 2.70 Pass
800.00 -2.92 2.80 Pass
1,000.00 -2.96 3.00 Pass
1,250.00 -2.36 3.20 Pass
1,600.00 -2.01 3.50 Pass
2,000.00 -1.41 380 Pass
2,500.00 -0.69 4.30 Pass
3,150.00 0.13 4,90 Pass
4,000.00 1.06 5.70 Pass
5,000.00 1.96 6.40 Pass
6,300.00 2.87 7.40 Pass
8,000.00 3.71 8.60 Pass
10,000.00 4.74 9.80 Pass
12,500.00 5.74 11.20 Pass
16,000.00 6.77 12.60 Pass

Larson Davis, a division of PCB Piezotronics, Inc

®
< LARSON DAVIS
Provo, UT 84601, United States %

%

716-684-0001 -’-,’@:\e ¢c A PCB PIEZOTRONICS DIV.

Cert. £36220t

Lt

8/9/2016 3 00 25PM Page 6 of 7 D001 B407 Rev A



Certificate Number 2016007135

Frequency Hzj Test Result {dB] Upper [imit [dB) Result
20,000.00 11 14.00
~— End of messurement results

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3 2013 11.2 and ANSI| S1 4-2014 Part3 112

Measurement est Result {dB] pper limit [dB] Result
A-weight Noise Filoor 12.84 15.00 Pass
C-weight Noise Floor 14 53 17.30 Pass
Z-weight Noise Floor 22.34 24 50 Pass

-- End of measurement results--

otal Harmonic Distortion

Measured using 1/3-Octave filters

Measurement estResult [dB]  Lower imif[dB]  UpperLimit[dB] . mﬁl:;l;:;; Result
10 Hz Signal 137 50 137 20 138.80 0.09 Pass
THD -74 93 -60.00 0.01 Pass
THD+N -66.55 -60.00 0.01 Pass

~ End of measurement results--

- End of Report-—-

Signatory:

Larson Davis, a division of PCB Piezotronics, Inc

. @
1681 Wes 20 Norh = LARSON DAVIS
Provo, UT 84601, United States

% A PCB PIEZOTRONICS DIV,

o

).
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Larson Davis
Configuration and Final Inspection

Sound Level Meter Serial Number 4228
Preamplifier Serial Number 046382

Microphone Serial Number 163243

Calibrated By O’
Inspected By OJVI/U

Although this sound level meter has been factory calibrated,
Larson Davis recommends an acoustic calibration be
performed prior to making measurements with your new
sound level meter.

Several factors such as changes in atmospheric air pressure can
influence microphone sensitivity and therefore we recommend
regular, routine acoustic calibration for best results.

Thank you for purchasing Larson Davis.

®  716-926-8243 @LARSON DAVIS

&  www.larsondavis.com A PCB PIEZOTRONICS DIV.
D2140.0017-1

®LARSON DAVIS ®LARSON DAVIS

A PCB PIEZOTRONICS DIV, A PCB PIEZOTRONICS DIV.
QA FINAL INSPECTION TECHNICIAN FINAL INSPECTION
1681 West 820 North
Prove, Utah 84601 1681 West 820 North

Provo, Utah 84601

Inspected by: O(/VVV - Inspected by: gﬁ)

LD2003(C)

LD2014 (C}




ertificate Number 2016007140

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI $1 4-2014 Part 3: 10

Measurement estResult [dB] Lower imit[dB]  Upper Limit [dB] Expanded

Uncertainty {dB] Result

1000 Hz 114.01 113.80 114.20

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT and reference SLM usina S-time-weiahted sound level

Frequency [Hz TestResult {dB]  Expected [dB] Lower Limit [dB]  Upper Limit [dB] Unw;:":;:;‘: Result
125 -0.16 -0.20 -1.20 0.80 0.21 Pass
1000 0.05 0.00 -0.70 0.70 0.21 Pass
8000 -2.16 -3.00 -5.50 -1.50 0.21 Pass

-- End of measurement results--

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI $1.4-2014 Part 3: 11.1
Measurement ¢s Res It [dB]

Low Range, 20 dB gain 64.39

-- End of measurement results--

~— End of Report-—-

Signatory:

Larson Davis, a division of PCB Piezotronics, Inc

AV, @
< LARSON DAVIS
Provo, UT 84601, United States

716-684-0001 514’/;\\“\?? cCR A PCB PIEZOTRONICS DIV-

Cert. 362201

i
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Certificate Number 2016005752

Frequency Response

Measured Level [dB]
[+ -]
[

1000 1600000
Frequency [Hz]
Frequency response electrically tested at 120.0 dB pVv
Frequency [Hz] Test Result (dB]  Lower limit [dB] Upper limit [dB) Expanded o osult
Uncertainty [dB]
2.50 -1.17 -1.76 -0.66 0.07 Pass
3.20 -0.73 -1.20 -0.40 0.08 Pass
4.00 -0.47 -0.81 -0.23 0.08 Pass
5.00 -0.31 -0.53 -0.13 0.07 Pass
6.30 -0.19 -0.36 -0.05 0.07 Pass
7.890 0.13 -0.24 -0.01 0.07 Pass
10.00 -0.08 -0.17 0.03 0.06 Pass
12.60 -0.05 -0.13 0.04 0.06 Pass
15.80 -0.03 -0.09 0.04 0.06 Pass
20.00 -0.01 -0.08 0.05 0.06 Pass
25.10 -0.01 -0.07 0.05 0.06 Pass
31.60 0.00 -0.07 0.05 0.06 Pass
39.80 0.00 -0.06 0.05 0.06 Pass
50.10 0.00 -0.06 0.05 0.06 Pass
63.10 0.00 -0.05 0.05 0.06 Pass
79.40 0.00 -0.05 0.05 0.06 Pass
100.00 0.00 -0.05 0.05 0.06 Pass
125.90 0.01 -0.05 0.05 0.06 Pass
158.50 0.01 -0.05 0.05 0.06 Pass
199.50 0.01 -0.05 0.05 0.06 Pass
251.20 0.01% -0.05 0.05 0.06 Pass
316.20 0.01 -0.05 0.05 0.06 Pass
398.10 0.01 -0.05 0.05 0.06 Pass
501.20 0.01 -0.05 0.05 0.06 Pass
631.00 0.01 -0.05 0.05 0.06 Pass
794.30 0.1 -0.05 0.05 0.06 Pass
1,000.00 0.1 -0.05 0.05 0.06 Pass
1,258.90 0.00 -0.05 0.05 0.06 Pass
1,584.90 0.01 -0.05 0.05 0.06 Pass
1,995.30 0.01 -0.05 0.05 0.06 Pass
2,511.90 0.01 -0.05 0.05 0.06 Pass
3,162.30 0.01 -0.05 0.05 0.06 Pass
Larson Davis, a division of PCB Piezotronics, Inc W, @
1681 West 820 North i-*‘é\\‘:“//i’ﬁ;,_ L A RSON DAVIS
Provo, UT 84601, United States 7 ,’F//_“\:\H: \-_,- eante= A PCB PIEZOTRONICS DIV.
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Certificate Number 2016005752

Frequency [Hz] TestResult (4B]  Lower limit [4B] Upper Hmit [dB] mE:t;‘;:;d Result
3,981.10 0.01 005 0.05 0.06 Pass

5,011.90 0.01 005 0.05 0.06 Pass

6,309.60 0.01 00 0.05 0.06 Pass

7,943.30 0.01 -005 0.05 0.06 Pass
10,000.00 0.01 005 0.05 0.06 Pass
12,589.30 0.01 -005 0.05 0.06 Pass
15,848.90 0.01 005 0.05 0.06 Pass
19,952.60 0.01 -0 05 0.05 0.06 Pass
25,118.90 0.01 005 0.05 0.06 Pass
31,622.80 0.01 0.05 0.05 0.06 Pass
39,810.70 0.01 -0.05 0.05 0.06 Pass
50,118.70 0.01 -0 06 0.06 0.07 Pass
63,095.70 0.01 007 0.07 0.07 Pass
79,432.80 001 -008 0.08 0.07 Pass
100,000.00 0.01 009 0.09 0.07 Pass
125,892 .50 0.02 0.10 0.10 0.24 Pass

DC Bias and 1kHz Reference Measurements

Measurement Test Result [V] Lower limit[V]  Upper Limit [V] Uf;":;;’; Result
DC Voltage 18.04 15.50 18.50 0.19 Pass
1000 Hz Reference 0.96 092 0.98 0.03 Pass

-- End of measurement results--

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

¥
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Cartificate Number 2016005752

1/3-Octave Self-Generated Noise

Measured Level [dB]

LT, TS SSS
[Ny [ .’ Y % Ko N@.
Frequency [Hz)

Frequency [Hz] Test Result [dB] Upper limit [dBj Result
6.30 10.50 14.60 Pass
8.00 10.00 13.10 Pass
10.00 8.30 11.70 Pass
12.50 6.80 10.50 Pass
16.00 7.20 9.50 Pass
20.00 6.00 8.50 Pass
25.00 4.70 7.50 Pass
31.50 3.70 6.60 Pass
40.00 2.90 5,70 Pass
50.00 1.30 4.80 Pass
63.00 0.40 3.90 Pass
80.00 0.20 3.00 Pass
100.00 -0.50 2.20 Pass
125.00 -1.60 1.40 Pass
160.00 -2.20 0.70 Pass
200.00 -3.00 0.00 Pass
250.00 -2.90 -0.60 Pass
315.00 -3.70 -1.20 Pass
400.00 -4.10 -1.80 Pass
500.00 -4.80 -2.40 Pass
630.00 -4.90 -3.00 Pass
800.00 -6.10 -3.50 Pass

1,000.00 -6.50 -4.00 Pass
1,250.00 -6.90 -4.40 Pass
1,600.00 -7.10 -4.60 Pass
2,000.00 -7.40 -4.70 Pass
2,500.00 -7.10 -4.70 Pass
3,150.00 -7.20 -4.60 Pass
4,000.00 -6.80 -4.40 Pass
5,000.00 -6.50 -4.00 Pass
6,300.00 -6.40 -3.60 Pass
8,000.00 -6.10 -3.10 Pass
10,000.00 -5.60 -2.60 Pass
12,500.00 -4.50 -2.00 Pass
16,000.00 -3.10 -1.40 Pass
20,000.00 -1.40 -0.70 Pass

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

Provo, UT 84601, United States

716-684-0001 KIS
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Certificate Number 2016005752

Self-generated Noise

Bandwidth Test Result [dB] Upper limit [dB] Result
A-weighted 5.80 8.00 Pass
Broadband 12.90 15.50 Pass

-- End of measurement results—

Signatory: _Whifney Anderson

Larson Davis, a division of PCB Piczotronics, Inc W,
= ®/ ARSON DAVIS
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Calibration Certificate

Cartificate Number 2016007144
Customer:

Environmental Acoustics

1400 Hummel Avenue

Lemoyne, PA 17111, United States

Model Number 831 Procedure Number D0001.8384
Serial Number 0004229 Technician Ron Harrig
Test Results Pass Calibration Date 9 Aug 2016
Calibration Due
Initial Condition As Manufactured Temperature 2348 °C +0.01°C
Description Larson Davis Model 831 Humidity 506 9%RH +0.5%RH
Static Pressure 8582 kPa +0.03kPa
Evaluation Method Tested with: Data reported in dB re 20 piPa.

PRM831. S/N 046381
377C20. S/N 163246

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI 51.4-2014 Class 1
IEC 60804.2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI 51.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards fraceable to the SI through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a £ in the uncertainties column do not fall within this laboratory’s scope of accreditation.

The quality system is registered to ISO 9001:2008.

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

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

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

Standards Used
Description Cul Date  Cal Due Cal Standard
SRS D8360 Ultra Low Distortion Generator 06/21/2016  06/21/2017 006311
Han Scientific 2626-S Humidity/Temperature Sensor 06/17/2016  06/17/2017 006946
Larson Davis CAL200 Acoustic Calibrator 07/26/2016  07/26/2017 007027
Larson Davis Model 831 03/01/2016  03/01/2017 007182
172 inch Microphone - P- 0V 03/07/2016  03/07/2017 007185
Larson Davis CAL291 Residual Intensity Calibrator 09/24/2015  09/24/2016 007287

i

Larson Davis, a division of PCB Piezotronics, Inc Wy, @
< & LARSON DAVIS
=
JITED)

Proveo, UT 84601, United States z
T16.684.0001 N A PCB PIEZOTRONICS DIV.
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Calibration Certificate

Certificate Number 2016005757
Customer:

Environmental Acoustics

1400 Hummel Avenue

Lemoyne, PA 17111, United States

Model Number  PRMB831 Procedure Number D0001.8383
Serlal Number 046381 Technician Whitney Anderson
Test Results Pass Calibration Date 28 Jun 2016
Calibration Due

Initial Condition As Manufactured S 2326 °C  +0.01°C
Description Larson Davis 1/2" Preamplifier for Model 831 Humidity 496 %RH +0.5%RH

Type 1 Static Pressure 8646 kPa +0.03kPa
Evaluation Method Tested electrically using a 12.0 pF capacitor to simulate microphone capacitance.

Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0 mv/Pa.

Compliance Standards Compliant to Manufacturer Specifications

Issuing lab ceriifies that the instrument described above meels or exceeds all specifications as stated in the referenced procedurs
{unless otherwise noted). It has been calibrated using measurement standards traceable to the Sl through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025:2005.
Test points marked with a 1 in the uncertainties column do not fall within this laboratory's scope of accreditation.

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

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

The uncertainties were computed in accardance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM), A
coveraga factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty lo exprass the expanded uncertainty at
approximately 85% confidence level.

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

Standards Used
Description CalDate  Cal Due Cal Standard
Sound Level Meter / Real Time Analyzer 11/05:2015  11/05/2016 001150
Hart Scientific 2626-H Temperature Probe 06/17/2015 07/22/2016 006798
Agilent 34401 A DMM 06/07/20t6  06/07/2017 007165
SRS DS360 Ultra Low Distortion Generator 1171072015 11/10:2016 007167

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

Provo, UT 84601, United States
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Calibration Certificate

Certificate Number 2016007089
Customer:

Environmental Acoustics

1400 Hummel Avenue

Lemoyne, PA 17111, United States

Model Number  377C20 Procedure Number  D0001.8387

Serial Number 163246 Technician Abraham Ortega

Test Results Pass Calibration Date 8 Aug 2016

. Calibration Due

Initial Condition As Manufactured Temperature 235 g e

Description 1/2 inch Microphone - Rl - OV Humidity 315 %RH £0.5%RH
Static Pressure 10165 kPa +0.03kPa

Evaluation Method Tesled electrically using an electrostatic actuator.

Compliance Standards Compliant to Manufacturer Specifications.

Issuing lab certifies that the instrument descnbed above meets or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). It has been calibrated using measurement standards traceable to the SI through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meels the requirements of ISCAEC 17025:2005.
Test points marked with a £ do not fall within this laboratory’s scope of accreditation.

The qualily system is registered to 1S0O 9001:2008.

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

The uncertainties were computed in accordance with the 1SO Guide to the Expression of Uncerainly in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty al
approximately 95% confidence level.

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

Standards Tjsed
Description CalDate  Cal Due Cal Standard
Sound Level Meter / Real Time Analyzer 07/15/2016  07/15/2017 001230
Microphone Calibration System 09/03/2015  09/03/2016 001233
1/2" Preamplifier 12/15/2015  12/15/2016 001274
Agilent 34401A DMM 12/04/2015  12/04/2016 001329
Larson Davis CAL250 Acoustic Calibrator 01/05/2016  G1/05/2017 003030
1/2" Preamplificr 12/15/2015  12/15/2016 006306
Larsott Davis 1/2" Preamplifier 7-pin LEMO 09/11/2015  09/11/2016 006507
112 inch Microphone - RI - 200V 08/17/2015  08/17/2016 006511
172 inch Microphone - RI - 200V 08/08/2016  08/08/2017 006519
Larson Davis 1/2" Preamplifier 7-pin LEMO 09/1172015  09/11/2016 006530
Larson Davis 1/2" Preamplificr 7-pin LEMO 08/14/2015  08/14/2016 006531

Larson Davis, a division of PCB Piczotronics, Inc i,
1681 West 820 North AN
Prove, UT 84601, United States
716-684-0001
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Calibration Certificate

Certificate Number 2016007137
Customer:

Environmental Acoustics

1400 Hummel Avenuc

Lemoyne, PA 17111, United States

Model Number 831 Procedure Number D0001.8378
Serial Number 0004229 Technician Ron Harris
Tast Results Pass Calibration Date 9 Aug 2016
Calibration Due
Initial Condition  As Manufactured T 2325 °C +001°C
Description Larson Davis Model 831 Humidity 498 9%RH 0.5 %RH
Static Pressure 85.86 kPa +0.03kPa
Evaluation Method Tested electrically using PRM831 S/N 046381 and a 12.0 pF capacitor to simulate microphone

capacitance. Data reported in dB re 20 pyPa assuming a microphone sensitivity of 50.0 mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI S1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1

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

The quality system is registered to SO 9001:2008.

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

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

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

Standards Used
Deseription CalDate  Cal Due Cal Standard
Hart Scientific 2626-S Humidity/Temperature Sensor 06/17/2016  06/172017 006946
SRS DS360 Ultra Low Distortion Generator 06/13/2016  06/13/2017 007117
Larson Davis, a division of PCB Piezotronics, Inc Ay, @
= & LARSON DAVIS
UT 84601, United Stat 2 x
Provo, LT 84601 Yinited States ) A PCB PIEZOTRONICS DIV.
716-684-0001 "/a,;m\.-\“ Cert. F36TZ01

8977016 302:10FM Page 1 of 7 DO001 8407 Rev A



Certificate Number 2016007144

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI $1.4-2014 Part 3: 10

Measurement Test Result [dB]  Lower Limit [dB] Upper Limit [dB] Expanded

Uncertainty [dB]
1000 Hz 114.00 113.80 114.20 0.14

Result

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
{UUT) and reference SI.M usina S-time-weiahted sound level

Frequency [Hz] estResult [dB]  Expected [iB] Lower Limit [dB]  Upper Limit [dB] Umr:i:"t;‘;:;‘: Result
125 -0.16 -0.20 -1.20 0.80 0.21 Pass
1000 0.01 0.00 -0.70 0.70 0.21 Pass
8000 -2.14 -3.00 -5.50 -1.50 0.21 Pass

-- End of measurement results—

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI §1.4-2014 Part 3: 11.1
Measurement Tes Resuit [dB]

Low Range, 20 dB gain 64.33

~ End of measurement results—

- End of Report--

Signatory:

Larson Davis, a division of PCB Piczotronics, Inc

\“\‘.\upn,,?“ @
= LARSON DAVIS
Provo, UT 84601, United States

716-684-0001 2’,/,.—\\\‘? cc DITED A PCB PIEZOTRONICS DIV
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Certificate Number 2016067089

Sensitivity
. Test Result Lower limit pper limit Expanded Uncertainty
Teasurement [mV/Pa] [mV/Pa} [mV/Pal [mV/Pa]
Open Circuit Sensitivity 43 90 4315 582 100
End of measurement results
Capacitance
M ) Test Result
casuremen [pF]
Capacitance 1300
Lnd of measurement results—
Lower Limiting Frequency
M N Test Result Lower limit pper limit
easuremen [Hz] [Hz] [Hz]
3 dB Frequency 183 100 2 40
Fnd of measurement resulis--
Frequency Response
5
0
g,
@
@
& 10
a
2]
15
-20
10 100 1000 10000
Frequency [Hz]
Actuator Random  «f= Lower Limit «ffjw Upper Limit
Data is normalized for 0 dB @ 251 19 Hz
Frequency [Hz] Actuator-[dB] Random [dB] Lower limit [dB} Upper limit [dB]
19.95 0.03 -003 -0 80 050
25.12 0.00 000 -0 50 050
3162 0.01 001 -050 050
39 81 0.02 002 -0 50 050
5012 0.02 002 -050 050
6310 0.02 002 -0 80 050
7943 0.02 002 -0 80 050
10000 001 o -050 050
12589 001 oo -050 050
158 49 001 001 -050 050
189 53 000 000 050 050

Result

Pass

Result

Pass t

Result

Pass £
Pass £
Pass t
Pass t
Pass £
Pass t
Pass
Pass £
Pass §
Pass §
Pass §

Larson Davis, a division of PCB Piczotronics, [nc
1681 West 820 North

P'rovo, UT 84601, nited States

716-684-0001

88 0lo ° A
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Certificate Number 2016007089

Frequency [Hz] Actuator [dB] Random [dB] Lower limit [dB] Upper limit {dB] Result
251.19 0.00 0.00 -0.50 0.50 Pass t
316.23 0.00 0.06 -0.50 0.50 Pass 1
388.11 -0.01 0.05 -0.50 0.50 Pass
501.19 -0.01 0.01 -0.50 0.50 Pass t
630.96 -0.01 0.13 -0.50 050 Pass t
794.33 -0.1 0.06 -0.50 050 Pass

1,000.00 -0.01 0.01 -0.50 050 Pass I
1,059.25 -0.01 -0.01 -0.50 0.50 Pass
1,122.02 -0.02 -0.01 -0.50 0.50 Pass
1,188.50 -0.02 0.00 -0.50 0.50 Pass t
1,258.93 -0.02 0.02 -0.50 0.50 Pass t
1,333.52 -0.02 0.03 -0.50 0.50 Pass ¢
1,412.54 -0.02 0.03 -0.50 0.50 Pass t
1,496.24 -0.02 0.02 -0.50 0.50 Pass 1
1,584.89 -0.02 0.02 -0 50 0.50 Pass 1
1,678.80 -0.02 0.03 -0 50 0.50 Pass T
1,778.28 -0.02 0.04 -0.50 0.50 Pass T
1,883.65 -0.01 0.07 -0.50 0.50 Pass t
1,895.26 -0.01 0.08 -0 50 0.50 Pass t
2,113.49 -0.01 0.07 -0.50 0.50 Pass 1
223872 -0.01 0.04 -0.50 0.50 Pass 1
2,371.37 -0.01 0.01 -0.50 0.50 Pass t
2,5611.89 -0.01 -0.01 -0.50 0.50 Pass t
2,660.73 -0.01 0.00 -0.50 0.50 Pass
2,818.38 -0.01 0.02 -0.50 0.50 Pass t
2,985.38 -0.01 0.06 -0.50 0.50 Pass t
3,162.28 -0.01 0.09 -0.50 0.50 Pass t
3,349.65 -0.01 0.12 -(.50 050 Pass
3,548.13 0.00 013 -0.50 0.50 Pass t
3,758 37 0.00 0.13 -0.50 0.50 Pass t
3,981.07 0.00 013 -0.50 0.50 Pass t
4,216 97 0.00 014 -0.63 063 Pass t
4,466 84 -0.01 0.16 -0.70 0.70 Pass I
473151 -0.014 020 -0.70 0.70 Pass
5,011.87 -0.02 024 -1.00 1.00 Pass
5,308 84 -0.03 029 -1.00 1.00 Pass
5,623.41 -0.04 0.35 -1.00 1.00 Pass 1
5,956.62 -0.06 041 -1.00 1.00 Pass }
6,309 57 -0.09 0.44 -1.00 1.00 Pass }
6,683 44 -0.14 0.45 -1.25 1.20 Pass £
7,079.46 -0.19 0.45 -1.50 1.20 Pass t
7,498 94 -0.25 0.46 -1.70 1.20 Pass £
7,943 28 -0.36 047 -2.00 1.20 Pass t
8,413 95 -0.51 0.50 -2.00 1.20 Pass t
8,912 51 -0.68 0.56 -2.00 1.20 Pass t
9,440 61 -1.00 0.51 -2.00 1.20 Pass t
10,000 00 -1.47 0.30 -2.00 1.38 Pass T
10,5082 .54 -1.90 0.08 -2.00 1.38 Pass t
11,220.19 -2.39 -0.26 -2.00 1.38 Pass t
11,885.02 -2 .87 -0.66 -2.00 1.38 Pass t
12,589 25 -3.18 0.95 -2.00 168 Pass t
13,335.21 -3.42 -1.21 -4.20 1.68 Pass t
14,125 38 -3.52 -1.37 -4.20 1.68 Pass t
Larson Davis, a division of PCB Piezotronics, Inc Iy, @
1681 West 820 North I-*“E\-.\—_//E’%_ L A RSON DAVIS
Provo, UT 84601, United States 7’,—(;__\—_-‘:\5 g&_ﬁ A PCB PIEZOTRONICS DIV,
T16-684-0001 Kt Tan FET01
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Certificate Number 2016007089

Frequency [Hz| Actuator [dB] Random [dB} Lower limit [dB) Upper limit [dB] Result
14,962.36 =37 -1.64 -11.80 1.68 Pass ¥
15,848.93 -3.86 -1.86 -11.90 208 Pass %
16,788.04 -4.16 -2.19 -11.90 208 Pass ¥
17,782.80 -4.51 -2.54 -11.90 2.08 Pass t
18.836.49 -4.90 -2.90 -11.90 208 Pass t
19,952 .62 -5.62 -3.57 -100.00 2.38 Pass 1

- End of measurement resulis--

Signatory: _Abrahas Onftga

Larson Davis, u division of PCB Piezotronics, Inc ATy, @
= = LARSONDAVIS
Provo, UT 84601, United States E L — s 3

X peemneD A PCB PIEZOTRONICS DIV.
T16-684-000 “hady Cen. £352201

8812016 2 30:17PM Page 4 ol 4 DO0DI 3415 Rev A



Certificate Number 2016005757

Frequency Response

04 a
08

1.2

Measured Level [dB]

1 100000 1000000
Frequency [Hz]
Frequency response electrically tested at 120.0 dB pV
Frequency | TestResult [dB]  Lower limit [dB] Upper limit [dB] Expanded = it
Uncertainty [dB]
2.50 -1.02 -1.76 -0.66 0.07 Pass
3.20 -0.63 -1.20 -0.40 0.08 Pass
4,00 -0.41 -0.81 -0.23 0.08 Pass
5.00 -0.26 -0.53 -0.13 0.07 Pass
6.30 -0.17 -0.36 -0.05 0.07 Pass
7.90 -0.11 -0.24 -0.01 0.07 Pass
10.00 -0.06 -0.17 0.03 0.06 Pass
12.60 -0.04 -0.13 0.04 0.06 Pass
15.80 -0.02 -0.09 0.04 0.06 Pass
20.00 -0.01 -0.08 0.05 0.06 Pass
25.10 0.00 -0.07 0.05 0.06 Pass
31.60 0.00 -0.07 0.05 0.06 Pass
39.80 0.00 -0.06 0.05 0.06 Pass
50.10 .00 -0.06 0.05 0.06 Pass
63.10 0.00 -0.05 0.05 0.06 Pass
79.40 0.00 -0.05 0.05 0.06 Pass
100.00 0.00 -0.05 0.05 0.06 Pass
125.90 0.01 -0.05 0.05 0.06 Pass
158.50 0.01 -0.05 0.05 0.06 Pass
199.50 0.01 -0.05 0.05 0.06 Pass
251.20 0.01 -0.08 0.05 0.06 Pass
316.20 0.00 -0.05 0.05 0.06 Pass
398.10 0.0 -0.05 0.05 0.06 Pass
501.20 0.01 -0.05 0.05 0.06 Pass
631.00 0.01 -0.05 0.05 0.06 Pass
794.30 0.01 -0.05 0.05 0.06 Pass
1,000.00 .01 -0.05 0.05 0.06 Pass
1,258.90 0.00 -0.05 0.05 0.06 Pass
1,584.90 0.00 -0.05 0.05 0.06 Pass
1,995.30 0.01 -0.05 0.05 0.06 Pass
2,511.90 0.01 -0.05 0.05 0.06 Pass
3,162.30 0.01 -0.05 0.05 0.06 Pass
Larson Davis, a division of PCB Piezotronics, Inc Sy, @
1681 West 820 North %‘ =" LA RSON DAVIS
Prove, UT 84601, United States 2 ,//_-:_\__\\ T accn t b A PCB PIEZOTRONICS DIV
716-684-0001 e A
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Certificate Number 2016005757

Frequency [ | est Result {dB]| Lower limit [dB}] Upper lmit [dB) Ucer:i:pt;llg Result
3,981.10 0.0 -0.05 0.05 0.06 Pass
5,011.90 0.1 -0.05 0.05 0.06 Pass
6,309.60 0.01 -0.05 0.05 0.06 Pass
7,943.30 0.01 -0.05 0.05 0.06 Pass
10,000.00 0.01 -0.05 0.05 0.06 Pass
12,589.30 0.01 -0.05 0.05 0.06 Pass
15,848.90 0.01 -0.05 0.05 0.06 Pass
19,852.60 0.01 -0.05 0.05 0.06 Pass
25,118.90 0.01 -0.05 0.05 0.06 Pass
31,622.80 0.01 -0.05 0.05 0.06 Pass
39,810.70 0.01 -0.05 0.05 0.06 Pass
50,118.70 0.01 -0.06 0.06 0.07 Pass
63,095.70 0.01 -0.07 0.07 0.07 Pass
79,432.80 0.01 -0.08 0.08 0.07 Pass
100,000.00 0.01 -0.09 0.08 0.07 Pass
125,892.50 0.02 -0.10 0.10 0.24 Pass
DC Bias and 1kHz Reference Measurements
Measurement Test Result [V] Lower limit [V} Upper limit [V] Ufr;t:et: Result
DC Voltage 18.10 15.50 18.50 0.19 Pass
1000 Hz Reference 0.96 0.92 0.98 0.03 Pass

End of measurement resulis—

Larson Davis, a division of PCB Piezotronics, Inc

R @
1681 West 820 North N LARSON DAVIS
P 8460 it t z ¥
7:(;\'2&:."([)'0041 1, United States NS AccREp b A PCB PIEZOTRONICS DIV
-684-1 “Befy Cert. £362201

849/2016 226 11PM Page 3 of 5 DO0OI 8412 Rev A



Certificate Number 2016005757

1/3-Octave Self-Generated Noise

Measured Level [dB]

A A N A P R RN N
N N a7 LN LU D 2
Frequency [Hz]
Frequency [Hz] Test Result.[dB[ Upper limit [dB] Result
6.30 9.40 14.60 Pass
8.00 8.10 13.10 Pass
10.00 9.70 11.70 Pass
12.50 7.40 10.50 Pass
16.00 6.60 9.50 Pass
20.00 5.10 8.50 Pass
25.00 420 7.50 Pass
31.50 3.60 6.60 Pass
40.00 2.70 5.70 Pass
50.00 1.60 4.80 Pass
63.00 0.80 3.90 Pass
80.00 -0.40 3.00 Pass
100.00 -1.50 2.20 Pass
125.00 -1.80 1.40 Pass
160.00 -2.90 0.70 Pass
200.00 -3.60 0.00 Pass
250.00 -4.00 -0.60 Pass
315.00 -4.80 -1.20 Pass
400.00 -5.50 -1.80 Pass
500.00 -6.00 -2.40 Pass
630.00 -6.30 -3.00 Pass
800.00 -7.00 -3.50 Pass
1,000.00 -7.20 -4.00 Pass
1,250.00 -7.60 -4.40 Pass
1,600.00 -7.80 -4.60 Pass
2,000.00 -7.80 -4.70 Pass
2,500.00 -7.80 -4.70 Pass
3,150.00 -7.50 -4,60 Pass
4,000.00 -7.00 -4.40 Pass
5,000.00 -6.60 -4.00 Pass
6,300.00 -6.30 -3.60 Pass
8,000.00 -6.00 -3.10 Pass
10,000.00 -5.40 -2.60 Pass
12,500.00 -4.30 -2.00 Pass
16,000.00 -2.90 -1.40 Pass
20,000.00 -1.20 -0.70 Pass
Larson Davis, a division of PCB Piezotronics, Inc Gy, @
1681 West 820 North isl‘i\-\://ﬁ’*-;_ @ L A RSON DAVIS
;’{‘;“géfgof)“]é"" United States TS (aecamomtis A PCB PIEZOTRONICS DiV.
-004- “ostegla™ Cert, 362207
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Bandwidth

A-weighted
Broadband

Certificate Number 2016005757

Self-generated Noise

Test. Result [dB) Upper limit [dB]
5.40 8.00
12.60 15.50

-- End of measurement results—-

Result

Pass
Pass

Signatory: _Whifney Anderson

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

Provo, UT 84601, United States
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8972016 2:26:11FPM

Sty
SN,

S

'z
™

oy

>
o,’“'

(i an W -3
IR Cont. £362Z0F

Page S of §

o WM ®LARSON DAVIS

A PCB PIEZOTRONICS DIV,

D0GO1.8412 Rev A



Certificate Number 2016007137

Z-weight Filter Response

[ap] (oAaT painsesy
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04 40
02
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= 00
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=z oo
|°. -02

{ -20
w -04

.06 40

-08 60

1 10 100 0 10000 100000
Frequency [Hz]
Nominal Error ower mit pper_Limit

Electrical signal test of frequency weighting performed according to |IEC 61672-3 2013 13 and ANSI S1 4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5 |1EC 60651 2001 6 1and 92 2 IEC 60804 2000 5 ANSI S1 4 1983 (R2008) 5 1 and 8.2.1; ANS| $1.4-2014 Part 1: 5.5

Frequeney | | est Result [dB) Error |dB] Lower limit [dB]  pper limit [dB] Unee rtaEl:nl:;.;?é]d Result
6.31 -0 38 -0.38 063 0.12 0.09 Pass

1,000.00 0.00 000 030 0.30 0.09 Pass
19,952.62 -0.29 -0.29 -071 0.41 0.09 Pass

- End of measurement results—-

Larson Davis, a division of PCB Piezotronics, Inc

= ®/ ARSON DAVIS
Provo, UT 84601, United States
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Certificate Number 2016007137

08 - - - .
A-w i hted Br n L Li ri :
08
04
[ 0.2
m
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.o_ 0.0
t 0.2
m -,
0.4
-06
-0.8
300 40.0 50.0 60.0 70.0 80.0 90.0 1000 1100 200 1300

Level Injected [dB]

Eror Lower Limit Upper Limit

Broadband level linearity with 0 dB gain performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC
61672-1:2013 5.6 |EC 60804:2000 6.2 |EC 61252:2002 8 ANSI S1.4 (R2008) 6.9 ANSI $1.4-2014 Part 1: 5.6 ANSI 51.43 {(R2007) 6.2

Level {dB Error [dB] Lower limit [dB]  : pper limit [dB] Unee rtfri:pt;m&t: Result
31.00 0.09 -0.70 0.70 0.09 Pass
32.00 0.10 -0.70 0.70 0.09 Pass
33.00 0.12 -0.70 0.70 0.09 Pass
34.00 0.1 -0.70 0.70 0.09 Pass
35.00 0.01 -0.70 0.70 0.09 Pass
36.00 0.06 -0.70 0.70 0.09 Pass
39.00 0.04 -0.70 0.70 0.09 Pass
44.00 0.01 -0.70 0.70 0.09 Pass
49 00 0.m -0.70 0.70 0.09 Pass
54 00 0.02 -0.70 0.70 0.08 Pass
59.00 0.01 -0.70 0.70 0.09 Pass
64.00 0.01 -0.70 0.70 0.09 Pass
69.00 0.02 -0.70 0.70 0.09 Pass
74.00 0.03 -0.70 0.70 0.09 Pass
79.00 0.01 -0.70 0.70 0.09 Pass
84.00 0.01 -0.70 0.70 0.09 Pass
89.00 0.01 -0.70 0.70 0.09 Pass
94 .00 0.01 -0.70 0.70 0.09 Pass
99.00 0.01 -0.70 0.70 0.09 Pass

104.00 -0.01 -0.70 0.70 0.09 Pass
109.00 -0.02 -0.70 0.70 0.09 Pass
114.00 0.00 -0.70 0.70 0.09 Pass
119.00 -0.02 -0.70 0.70 0.09 Pass
124.00 -0.02 -0.70 0.70 0.09 Pass
129.00 -0.02 -0.70 0.70 0.09 Pass
134.00 -0.03 -0.70 0.70 0.09 Pass
135.00 -0.02 -0.70 0.70 0.09 Pass
136.00 -0.02 -0.70 0.70 0.09 Pass
137.00 -0.03 -0.70 0.70 0.09 Pass
138.00 -0.03 -0.70 0.70 0.09 Pass
139.00 -0.03 -0.70 0.70 0.09 Pass
140.00 -0.04 -0.70 0.70 0.09 Pass

-- End of measurement results—

Larson Davis, a division of PCB Piezotronics, Inc
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Certificate Number 2016007137

Rise Time

Peak rise time performed according to IEC 60651 2001 8 4 4 and ANSI S1 4 1983 (R2006) 8 4 4

Amplitude [dB]
137.00

Amplitude [dB]
138 00

128.00

118.00

108.00

Duration [ps]

est Result [dB} Lower limit [dB]

40  Negative Pulse 135.90 134.45
Positive Pulse 135.90 134 45

30 Negative Pulse 134 97 134 45
Positive Pulse 134 97 134 45

-- End of measurement results--

Expanded

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651 2001 94 2 and ANSI S1.4 1983 (R2006 B4 2

Crest Factor

3
5
10
3
5
10
3
5
10
3
5
10

est Result [dB] L ts[dB]
OVLD 1 0.50
OVLD +1.00
OVLD +1.50
017 +050
017 +1.00
OVLD +1.50
017 +050
0.17 +100
-0.04 +1.50
0.19 +0.50
-0.15 +1.00
0.29 +1.50

End of measurement results--

pper limit [dB) Uncertainty [dB] Result
136.45 0.09 Pass
136.45 0.09 Pass
136.45 0.09 Pass
136.45 0.09 Pass
Expanded Uncertainty [dB] Result
0.09 Pass
009 Pass
0.09 Pass
0.10 Pass
0.08 Pass
0.09 Pass
0.10 Pass
0.09 Pass
0.09 Pass
0.13 Pass
0.09 Pass
0.08 Pass

Larson Davis, a division of PCB Piczotronics, Inc

1681 West 820 North

Provo, UT 84601, United Siates

T16-684-0001

B/%/2016 3 02 10PM

Sy,
.“:\ \_/ /-;=
PN
NG
Bl Cert. £3622.01
Page 4 of 7

®LARSON DAVIS

A PCB PIEZOTRONICS DIV.

D000 8407 Rev A



Certificate Number 2016007137

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crast Factor measured according to IEC 60651:2001 9.4.2 and ANSI 51.4:1983 R2006)84 2

Amplitude [dB] Grest Factor Test. Result dBj Limits [dB] Expanded Uncerteinty [dB] Result
138.00 3 ovLD +0.50 009 Pass
5 OVLD +1.00 009 Pass

10 OVLD +1.50 009 Pass

128.00 3 -0.17 +0.50 009 Pass
5 -0.16 +1.00 009 Pass

10 OovVLD +1.50 009 Pass

118.00 3 -0.17 +0.50 009 Pass
5 -0.16 +1.00 009 Pass

10 -0.04 +1.50 009 Pass

108.00 3 -0.19 + 0.50 009 Pass
5 -0.15 +1.00 009 Pass

10 -0.29 +1.50 009 Pass

— End of mcasurement results--

Gain

Gain measured according to IEC 61672-3 2013 17 3 and 17 4 and ANS] S1 4-2014 Part3 173 and 17 4

Measurement est Result [dB] Lower limit [dB]  Upper limit {dB] Unce mEi::pt;.;:::
Normal Range 93.58 93.20 94 80 0.09 Pass
Low Range 93.58 93.48 9368 009 Pass
20 dB Gain 93 58 93.48 9368 0.09 Pass
20 dB Gain, Linearity 24.14 23.88 2528 0.12 Pass

-- End of measurement results—

Larson Davis, a division of PCB Piczotronics, Inc

1681 West 820 North %& @LARSON DAVIS

Provo, UT 84601, United States

e

716-684-0001 ”’(ﬁ—\\\\‘\\ & A PCB PIEZOTRONICS DIWV.

/917016 3:02 1OPM Page 5 of 7 DOODI 8407 Rev A



Certificate Number 2016007137

1/3-Octave Self-Generated Noise

12

Measured Level [dB]

10 10,0 100 0 10000 10000.0 100000 0
Frequency [Hz]

The SLM is set o low range and 0 dB gain. 1/3-Oclave self-generated noise measured according to IEC 61672-3;2013 11.2 and ANSI
51.4-2014 Part 3. 11.2

Frequency [Hz] est Result [dB} Upper limit [dB] Resul
6.30 10.19 15.50 Pass

8.00 10.37 14.70 Pass
10.00 B.13 13.90 Pass
12.50 6.29 13.10 Pass
16.00 5.83 12.30 Pass
20.00 5.99 11.50 Pass
25.00 461 10.70 Pass
31.50 3.82 9,90 Pass
40.00 2.51 9.10 Pass
50.00 1.60 8.10 Pass
63.00 1.12 7.10 Pass
80.00 0.01 6.10 Pass
100.00 -1.11 5.30 Pass
125.00 -0.88 4,70 Pass
160.00 -2.14 4.10 Pass
200.00 -2.08 3.60 Pass
250.00 -3.13 3.10 Pass
315.00 -3.42 270 Pass
400.00 -1.87 2.60 Pass
500.00 -3.64 2.60 Pass
630.00 -3.58 2.70 Pass
800.00 -2.56 2.80 Pass
1,000.00 -2.56 3.00 Pass
1,250.00 -1.93 3.20 Pass
1,600.00 -1.64 3.50 Pass
2,000.00 -0.94 3.80 Pass
2,500.00 -0.18 4.30 Pass
3,150.00 0.50 4,90 Pass
4,000.00 1.20 570 Pass
5,000.00 2.14 6.40 Pass
6,300.00 3.29 7.40 Pass
8.000.00 412 8.60 Pass
10,000.00 5.06 9.80 Pass
12,500.00 6.20 11.20 Pass
16,000.00 7.38 12.60 Pass

Larson Davis, a division of PCB Piezotronics, Inc

S, @
= LARSON DAVIS
Provo, UT 84601, United States

T eha0001 A PCB PIEZOTRONICS DIV.

&

o\
S,

L

% o
eyl Cen £362204

89/2016 302 10PM Page 6 of 7 D001 8407 Rev A



Certificate Number 2016007137

Frequency {Hz est Result [dB] Upper limit [dB] Result
20,000.00 52 14.00

-- End of measurement results

Broadband Noise Floor

Self-generated noise measured accordin  to IEC 61672-3 2013 11.2 and ANSI $1.4-2014 Part 3 112

Measurement est Result [dB] pper limit [dB] Result
A-weight Noise Fioor 13.17 16.00 Pass
C-weight Noise Floor 14.46 17.30 Pass
Z-weight Noise Floor 2181 24.50 Pass

End of measurement results--

tal Harmonic Distortion

Measured using 1/3-Octave filters
Expanded

Measurement Test Result [dB) Lower Limit [dB)] Upper Limit [dB Uneertainty [dB] Result
10 Hz Signal 137 53 137.20 138.80 0.09 Pass
THD -73.61 -60.00 oo Pass
THD+N -65.87 60.00 oo Pass

-- End of measurement results—

- End of Report--

Signatory: _Ren Harris

Larson Davis, a division of PCB Piezotronics, Inc

o, @
o LARSON DAVIS
Provo, UT 84601, United States 2 n
B Y A
7'6'684‘000' ‘,"l,:‘f‘_l-\:\\“\“\‘ Acc:t.m-m A PCB PIEZOTRONICS Dw

8972016 302 1OPM Page 7 of 7 DO0D1 8407 Rev A



Larson Davis
Configuration and Final Inspection

Sound Level Meter Serial Number 4229
Preamplifier Serial Number 046381

Microphone Serial Number 163426

Calibrated By OWVL)
Inspected By D\MA }

Although this sound level meter has been factory calibrated,
Larson Davis recommends an acoustic calibration be
performed prior to making measurements with your new
sound level meter.

Several factors such as changes in atmospheric air pressure can
influence microphone sensitivity and therefore we recommend
regular, routine acoustic calibration for best results.

Thank you for purchasing Larson Davis.

= mesnes @ ARSONDAVIS

B  www.larsondavis.com A PCB PIEZOTRONICS DIV.
D2140.0017-1

®LARSON DAVIS ®[ ARSON DAVIS

A PCB PIEZOTRONICS DIV, A PCB PIEZOTRONICS DIV.
QA FINAL INSPECTION TECHNICIAN FINAL INSPECTION
1681 West 820 North
Prove, Utah 84601 1681 West 820 North
Provo, Utah 84601
Inspected by: OLI i
p y =< Inspected by: Z “

LD2003(C)
LD2014 (C)
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scameek, Inc. vl B G)

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1 CALIBRATION
ACCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0

Calibration Certificate No0.37417

instrument: Noise Dosimeter / SLM Date Calibrated:11/30/2016 Cal Due: 11/30/2017
Model: Spark 706 Status: Received Sent
Manufacturer:  Larson Davis In tolerance: X X

Serial number: 01595 Out of tolerance:
Tested with: Microphone MPR002 s/n B0565 See comments:
ID number: 80389.000 Contains non-accredited tests: __Yes X _No
Type (class): 2 Calibration service: __ Basic X _Standard
Customer: Environmental Acoustics Address: 1400 Hummel Avenue

Tel/Fax: 717-730-4680 / -730-4685 Lemoyne, PA 17403-1749

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

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

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

e Traceabillty evidence
Instrument - Manufacturer Description S/N Cal. Date ~ Cal. Due
Cal. Lab / Accreditation
483B-Norsonic SME Cal Unit 31061 Jul 27, 2016 Scantek, Inc./ NVLAP Jul 27,2017
DS-360-5RS Function Generator 88077 Sep 15, 2016 ACR Env./ A2LA Sep 15, 2018
34401A-Agilent Technologies Digital Voltmeter MY47011118 | Sep 15, 2016 ACR Env./ A2LA Sep 15, 2017
HM30-Thommen Meteo Station 1040170/39633 | Nov 1, 2016 ACR Env./ A2LA Nov 1, 2017

PC Program 1019 Norsonic Calibration software v.6.1T Validated Scantek, Inc. -
Nov 2014

1251-Norsonic Calibrator 30878 Nov 10, 2016 Scantek, Inc./ NVLAP Nov 10, 2017
4226-Briel&Kjeer Multifunction calibrator 2305103 lul 25, 2016 Scantek, inc./ NVLAP Jul 25, 2017

Instrumentation and test results are traceable to ! {International System of Units) through standards
maintained by NIST {USA)} and NPL {UK).
Environmental conditions:
Temperature (°C} Barometric pressure (kPa} Relative Humidity {%)
23.9 99,08 45,9

Calibrated by: Jeremy Gotwalt Authorized signatory: Steven E. Marshall

Signature W Signature W
Date 11/39)b Date 12 f02/2(,
7/ hal

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

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

Document stored  Z:\Calibration Lab\SLM 2016\LDSP706_01585_M2.doc Pagelof2

s
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scantek, Inc. (L R\ G)

1SO 17025: 2005, ANSI/NCSL Z540:1994 part 1 CALIBRATION
ACCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0

Calibration Certificate N0.37416

Instrument: Noise Dosimeter / SLM Date Calibrated:12/1/2016 Col Due: 12/1/2017
Model: Spark 706 Status: Received Sent
Manufacturer:  Larson Davis In tolerance: X X

Serial number: 01596 Out of tolerance:
Tested with: Microphone MPR002 s/n B0404 See comments:
ID number: 80390.000 Contains non-accredited tests: __Yes X No
Type (class): 2 Colibration service: ___ Basic X Standard
Customer: Environmental Acoustics Address: 1400 Hummel Avenue

Tel/Fax: 717-730-4680 / -4685 Lemoyne, PA 17403-1749

Tested in accordance with the following procedures and standards:
Calibration of Sound Leve!l Meters, Scantek Inc., Rev. 6/26/2015

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

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

Traceability evidence
Instrument - Manufacturer Description S/N Cal. Date Cal. Lab / Accreditation Cal. Due
483B-Norsonic SME Cal Unit 31061 Jul 27, 2016 Scantek, Inc./ NVLAP Jul 27, 2017
DS-360-SRS Function Generator 88077 Sep 15, 2016 ACR Env.f A2LA Sep 15, 2018
34401A-Agilent Technologies Digital Voltmeter MY47011118 | Sep 15, 2016 ACREnv./ A2LA Sep 15, 2017
HM30-Thommen Meteo Station 1040170/39633| Nov 1, 2016 ACREnv./ A2LA Nov 1, 2017

PC Program 1019 Norsonic Calibration software v.6.1T Validated Scantek, Inc. -
Nov 2014

1251-Norsonic Calibrator 30878 Nov 10, 2016 Scantek, Inc./ NVLAP Nov 10, 2017
4226-Briel&Kjer Multifunction calibrator 2305103 Jul 25, 2016 Scantek, Inc./ NVLAP Jul 25, 2017

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

Environmental conditions:

Temperature (°C) Barometric pressure (kPa) Relative Humidity {%)
24.4 99.26 37.5

Calibrated by: emy, Gotwalt Authorized signatory: Steven E. Marshall
Signature Signature N

Date 1216 Date JZ, 02, [A

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

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

Document stored  Z:\Calibration Lab\SLM 2016\LDSP706_01596_M1.doc Pagelof2
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Scaniek, lnc.

CALIBRATION LABORATORY
1SO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACTREDITED by NVLAP (an ILAC MRA signatory)
NVLAP Lab Code: 200625-0

Calibration Certificate N0.36194

Instrument:
Model:
Manufacturer:
Serial number:
Tested with:

Sound Level Meter

NA28

Rion

00870496 /D Number:  80430.000
Microphone UC-59s/n 04607
Preamplifier NH23 s/n 70511

Type (class): 1

Customer: Environmental Acoustics

Tel/Fax: 717-730-4680 / -4685

Date Calibrated: 5/10/2016 CalDue: 5/10/2017

Status: Received Sent

In tolerance: X X

Qut of tolerance:

See comments:

Contains non-accredited tests: __Yes X _No

Calibration service: ___Basic X Standard

Address: 1400 Hummel Avenue '
Lemoyne, PA, 17043

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

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

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

Instrument - Manufacturer

Description

S/N

Cal. Date

Traceability evidence

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Cal Unit

31061

Jul 20, 2015

Scantek, Inc./ NVLAP

lul 20, 2016

D5-360-SRS

Function Generator

88077

Sep 9, 2014

ACREnv./ A2LA

Sep 9, 2016

34401A-Agilent Technologies

Digital Voltmeter

MY47011118

Sep 24, 2015

ACR Env./ A2LA

Sep 24, 2016

HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACR Env./ AZLA

Oct 23, 2016

PC Program 1019 Norsonic

alibration software

v.6.1T

Validated Nov
2014

Scantek, Inc.

1251-Norsonic

Calibrator

30878

Nov 10, 2015

Scantek, Inc./ NVLAP

Nov 10, 2016

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

Environmental conditions:

Temperafu re {°C}

Barometric pressure {kPa}

Relative Humidity (%}

23.7

100.89

426

L

Calibrated by:

leremqy Gotwalt

Authorized signatory:

Valenti

AIYEa

Signature

Signature

=

Date

Date

\Y 50/00

792015

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

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
Document stored  Z:\Calibration Lab\SLM 2016\Riona28_00870496_M1.doc

Page1of2




Scamielk, inc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP {an ILAC MRA signatory)
' NVLAP Lab Code: 200625-0

Calibration Certificate No.36371

Date Calibrated 6172016  Cal Due: 6/1/2017
Status: Received Sent

In tolerance: X X

Out of tolerance:

ST 4 5
TR I TR R T BN TR )

Sound Level Meter

NA28

Rion

01170630 .

80427.000

Microphone UC-59 s/n 04608
Preamplifier NH23 s/n 70648
Type (class): 1 '

Customer: Environmental Acoustics, Inc.

Tel/Fax: 717-737-4680 / 717-737-4685

Instrument:
Model:
Manufacturer:
Serigl number:
1D number:
Tested with:

See comments:

Contains non-accredited tests: __Yes X No

Calibration service: ___Basic X _Standard

Address: 1400 Hummel Avenue
Lemoyne, PA 17043

Tested in accordance with the following procedures and sfandards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

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

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

Traceability evidence

by, o T
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¥, 87/
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sy
&, =

i
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Instrument - Manufacturer

Description

S/N

Cal. Date

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Caf Unit

31052

Oct 23, 2015

Scantek, Inc./ NVLAP

Oct 23, 2016

DS-360-SRS

Function Generator

33584

0ct 20, 2015

ACR Env./ A2LA

Qct 20, 2017

34401A-Agilent Technologies

Digital Voltmeter

US36120731

Oct 6, 2015

- ACREnv, / A2LA

Oct 6, 2016

) HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACREnv./ A2LA

Oct 23, 2016

PC Program 1019 Norsonic

Calibration software

v.6.1T

Validated Nov
2014

Scantek, Inc.

1251-Norsonic

Calibrator

30878

Nov 10, 2015

Scantek, Inc./ NVLAP

Nov 10, 2016

Instrumentation and test results are traceable to S1 {international System of Units) through standards
maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Temperature (°C})

Barometric pressure (kPa)

Relative Humidity (%)

24.0

100.25

49.4

et

Calibrated by:

A LydopRawki

Authorized signatory:

Signature

Date

¢4/ b)‘,/aazé

Signature

ValW:ga
/M.

Date

Clof 2076

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

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
Document stored  Z:\Calibration Lab\SLM 2016\Riona28_01170630_80427 000_M1.doc

Page lof 2
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Scanten, lnc.

CALIBRATION LABORATORY

ISO 17025; 2005, ANSI/NCSL Z2540:1994 Part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

NVLAP Lab Code: 200625-0

Calibration Certificate N0.35355

Instrument: Noise Dosimeter / SLM Date Calibrated:1/14/2016 Cal Due: 1/14/2017
Model: Spark 706 Status: Received Sent
Manufacturer:  Larson Davis In tolerance: X X
Serial number: 01595 Out of tolerance:
Tested with: Microphone MPR002 s/n B0565 See comments:
Contains non-accredited tests: __Yes X_No

Type (class): 2 Calibration service: __ Basic X_ Standard
Customer: Environmental Acoustics Address:. 1400 Hummel Avenue

' TelfFax: 717-730-4680 / -4685 Lemoyne, PA 17403-1749

G T o el

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

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

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

. Traceability evidence
Instrument - Manufacturer Description S/N Cal. Date Cal. Lab / Accreditation Cal. Due
4838-Norsonic SME Cal Unit 25747 Jul 2, 2015 Scantek, Inc./ NVLAP il 2, 2016

D5-360-5RS Function Generator 61646 Aug 12, 2015 ACR Env.f A2LA Aug 12, 2017
34401A-Agilent Technologies Digital Voltmeter MY41022043 | Aug 13,'2015 ACR Env. [ AZIA Aug 13, 2016
DP1 141-Druck Pressure Indicator 790/00-04 Nov 18, 2014 ACREnv./ AZLA Nov 18, 2016
Humidity & Temp.

Transmitter

HMP233-Vaisala Oyj V3820001 Oct 1, 2015 ACREnv./ A2LA Aprl, 2017

PC Program 1019 Norsonic Calibration software v.6.17T Validated Scantek, Inc. -
Nov 2014

1251-Norsonic Calibrator 30878 Nov 10, 2015 Scantek, Inc./ NVLAP Nov 10, 2016

4226-Brilel&Kjeer Multifunction calibrator 2305103 Jul 24, 2015 Scantek, Inc./ NVLAP Jul 24, 2016
Instrumentation and test results are traceable to SI (International System of Units) through standards
maintained by NIST {USA} and NPL (UK).

Environmental conditions:

Temperature {°C)  Barometric pressure {kPa) ‘ Relative Humidity (%)
23.8 99.96 43,7

Jrr
Calibrated by: Valentin.Bi a Authorized signatory: Mariana Buzduga
Signature Signature

Date //////2»0/6 Date 1/15/020(4:

Kk Ik Al Rt

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

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

Document stored  Z:\Calibration Lab\SLM 2016\LDSP706_01595_M1.doc Page 1of2




Scanrek, lnc.

CALIBRATION LABORATORY

ISO 17025; 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

NVLAP Lab Code: 2006250

Calibration Certificate N0.36372

Instrument:
Model:
Manufacturer:
Serial number:
Composed of:

Uc-59
Rion
04608

Customer:
Tel/Fax:

Microphone

Environmental Acoustics, Inc.
717-737-4680/717-737-4685

Date Calibrated: 5/31/2016 Cal Due: 5/31/2017
Status:
in tolerance:

Qut of tolerance:
See comments:

Received

Sent

X

X

Contains non-accredited tests: __Yes _X No

Address:

1400 Hummel Avenue

Lemoyne, PA 17043

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, inc., Rev. 2/25/2015

Instrumentation used for calibration: N-1504 Norsonic Test System:

Instrument - Manufacturer

Description

S/N

Cal. Date

Traceability evidence

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Cal Unit

31052

Oct 23, 2015

Scantek, Inc./ NVLAP

Oct 23, 2016

DS$-360-SRS

Function Generator

33584

Oct 20, 2015

ACR Env./ A2LA

Oct 20, 2017

34401A-Agilent Technologies

Digital Voltmeter

US36120731

Oct 6, 2015

ACR Env. / A2LA

Oct 6, 2016

HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACR Env./ A2LA

Oct 23, 2016

PC Program 1017 Norsonic

Calibration software

v.6.1T

Validated Nov
2014

Scantek, Inc.

1253-Norsonic

Calibrator

28326

Nov 10, 2015

Scantek, inc./ NVLAP

Nov 10, 2016

1203-Norsonic

Preamplifier

14052

Aug 24, 2015

Scantek, Inc./ NVLAP

Aug 24, 2016

4180-Briel&Kjeer

Microphone

2246115

Oct 26, 2015

NPL-UK / UKAS

Oct 26, 2017

Instrumentation and test results are traceable to SI - BIPM through standards maintained by NPL (UK}

and NIST (USA}

Calibrated by:

Authorized signatory:

Signature
Date

/] Lydon pawkins

5730204 Lo

Signature

Date

colf 2006

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

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
Document stored as: Z:\Calibration Lab\Mic 2016\Rion59_04608_M1.doc

Page 1of 2




Scanlek, inc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z2540:1994 Part 1
ACCREDITED by NVLAP (an ILAC MRA signatory)

NVIAD

NVLAP Lab Code: 200625-0

Calibration Certificate N0.36195

Date Calibrated: 5/10/2016 Cal Due: 5/10/2017
Status: Received Sent
In tolerance: X X
Out of tolerance:
See comments:
Contoins non-occredited tests: __Yes X No

Address:

Instrument:
Model:
Manufacturer:
Serial number:
Composed of:

Microphone
UC-59

Rion

04607

1400 Hummel Avenue
Lemoyne, PA. 17043

Environmental Acoustics
717-730-4680/-4685

Customer:
TelfFax:

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 2/25/2015

Instrumentation used for calibration: N-1504 Norsonic Test System:

Instrument - Manufacturer

Description

S/N

Cal. Date

Traceability evidence

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Cal Unit

31061

Jul 20, 2015

Scantek, Inc./ NVLAP

1ul 20, 2016

DS-360-SRS

Function Generator

88077

Sep 9, 2014

ACREnv./A2LA

Sep 9, 2016

34401A-Agilent Technologies

Digital Voltmeter

MY47011118

Sep 24, 2015

ACR Env./ A2LA

Sep 24, 2016

HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACR Env./ A2LA

Oct 23, 2016

PC Program 1017 Norsonic

Calibration software

v.6.1T

validated Nov
2014

Scantek, Inc.

1253-Norsonic

Calibrator

28326

Nov 10, 2015

Scantek, inc./ NVLAP

Nov 10, 2016

1203-Norsonic

Preamplifier

92268

Oct 14, 2015

Scantek, Inc./ NVLAP

Oct 14, 2016

4192-Brilel&Kjeer

Microphone

2854675

Nov 11, 2015

NPL-UK / UKAS

Nov 11, 2017

Instrumentation and test results are traceable to Sl - BIPM through standards maintained by NPL (UK}

and NIST (USA)

Calibrated by:

Jgremy Gotwalt

Authorized signatory:

Valent]

Signature

Signature

Date

510/16

Date

511o] Zol6o

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

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
Document stored as: Z:\Calibration Lab\Mic 2016\Rion59_04607_M1.doc
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Scantel, lnc. )
P CALIBRATION LABORATORY =
(S ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1 CALIBRATION "

K by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0 £
'Y N
i.{ ————— — =S — 3 ",‘.
A . :-""4

i ibration Certificate 0.41

W

',:T' Instrument; Sound Level Meter Date Calibrated:8/17/2018 Cal Due: 8/17/2019 ?<=‘
o Model: 831 Status: Received Sent -‘3
= Manufacturer: Davis in tolerance: X X =Z
A Serial number: 0004228 Out of tolerance: i

Wi
';‘.- Tested with: Microphone 377C20 s/n 163246 See comments: @.‘p
l - »
A Preamplifier PRM831 s/n 046381 Contains non-accredited tests: __Yes X_No :;f
i Type (class): 1 Calibration service: __ Basic X_Standard p
[} P
.;:‘ Customer: Environmental Acoustics Address: 207 Senate Avenue i
' Camp Hill, PA 17011 4
P Tel/Fax: 717-763-7212 x2480 / 717-763-8150 p HilL, X
:': »
‘g@ Tested in accordance with the following procedures and standards: ';;‘
‘%é Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015 v
p SLM & Dosimeters ~ Acoustical Tests, Scantek Inc., Rev. 7/6/2011 “"‘-.‘.’\
{ )
{{:’ Instrumentation used for calibration: Nor-1504 Norsonic Test System: j"‘
’d E}"\
: Traceabllity evidence &8
:: Instrument - Manufacturer Description S/N Cal. Date Cal. Lab / Accreditation Cal. Due ':,:
" - 483B-Norsonic SME Cal Unit 31052 QOct 30, 2017 Scantek, Inc./ NVLAP Oct 30, 2018 i{{f’
"r;‘f DS-360-5RS Function Generator 33584 Oct 24, 2017 ACR Env./ A2LA Oct 24,2019 ;:
"‘?g 34401A-Agilent Technologies Digital Voltmeter U536120731 | Oct 25, 2017 ACR Env. / A2LA Oct 25, 2018 ':';5
“% HM30-Thommen Meteo Station 1040170/39633 | Oct 25, 2017 ACR Env.f A2LA Oct 25, 2018 _34'
» Validated Nov o
& PC Program 1019 Norsonic Calibration software v.6.1T 2014 Scantek, Inc. - »
X o
i 1251-Norsonic Calibrator 30878 | Nov10,2017 | Scantek, Inc./ NVLAP | Nov 10, 2018 Y
154
g Instrumentation and test results are traceable to Sl {International System of Units) through standards \'*:-:.
g maintained by NIST {USA) and NPL {UK}. 4';:'
= =
d; Environmental conditions: N i\
1
q’;' Temperature (°C) Barometric pressure (kPa) Relative Humidity (%) ‘.:;',
, 22.0 100.26 53.2 B
8
§ Calibrated by: /| Lydon Bawkins Authorized signatory: |  Steven E. Marsha)l _ | ﬁ""
p : Signature Signature R
] ]
; Date Y pate 87 Al8 oF
: g /7
2 _— — -
{:" Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory. }}.
l".:' This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST, '4}
! or any agency of the federal government. e !
; Document stored  Z:\Calibration Lab\SLM 2018\LD831_0004228_M1l.doc Pagelof2 W

S
o
==

A
l.l.f
N\,

\\\a'
i

- - ,:

S



.

e

= o, 2T o - oo T3
"

oS¢ BN AR ¢ . B BT o B . (15 SIS 155, @gr

¢ Scameeh fme Ry @

i ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1 CALIBRATION *,.
Y ACCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0 i
l:}i‘ — ‘}\
1 .:-‘
{':\x » a » = ﬁ
=
p Calibration Certificate No.41309
v .‘.i
s e
N <4
3 4
'i. Instrument: Microphone Date Calibrated: 8/14/2018 Col Due: 8/14/2019 E@
" Model: 377C20 Status: Received Sent __4"
‘,}a Monufacturer:  PCB Piezotronics In tolerance: X X ' n
:.‘ Serial number: 163246 Out of tolerance; 'f,;,
N Composed of: See comments: , '
l,?“‘ Contains non-accredited tests: __Yes _X No ;\3.
L "
[ Customer: Environmental Acoustics Address: 207 Senate Avenue )
Tel/Fax: 717-763-7212 x2480/717-763-8150 Camp Hill, PA 17011 ?:

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 2/25/2015

AR

Instrumentation used for calibration: N-1504 Norsonic Test System:

<
T Ea
."" Traceability evid 3

+ racea evidence ,

\g;\:‘ Instrument - Manufacturer Description S/N Cal. Date Col. Lab / Accreditation Cal. Due 4","'
N
P 4838-Norsonic SME Cal Unit 31052 Qct 30, 2017 Scantek, inc./ NVLAP Oct 30, 2018 uE{

g ,
th DS-360-SRS Function Generator 33584 Oct 24, 2017 ACR Env./ A2LA Oct 24, 2019 ,:'3‘
+
i;: 34401A-Agllent Technologies Digital Voltmeter US36120731 Oct 25, 2017 ACR Env. / A2LA Oct 25, 2018 ,l"

- v
K ommen gteo Station ct 25, 2017 nv., ct 25, 20

; HM30-Th M Stati 1040170/39633| Oct 25, 201 ACR Env./ AZLA o] 18 '%\\\
1z Al
':' PC Program 1017 Norsonic Calibration software v.6.1T Validated Nov Scantek, Inc. - b

'}

N | 2014 /,/H

' 1253-Norsonic Calibrator 28326 Nov 10, 2017 Scantek, Inc./ NVLAP Nov 10, 2018 bR

) .\‘
M, 1203-Norsonic Preamplifier 14059 Feb 12, 2018 Scantek, Inc./ NVLAP Feb 12, 2019 "
et '.'l
':\ 4180-Briel&Kjar Microphone 2246115 Oct 24, 2017 DANAX / DPLA Oct 24, 2019 ¢

Instrumentation and test results are traceable to Sl - BIPM through standards maintained by NPL {UK)
and NIST (USA)

!-ZTP'-% Z
NP N

RN w7

-
i

."

Calibrated by: Lydon Rawkins Authorized signatory: Steven E. Marshall
Signature ) Signature WM
Date éf//://)dl Y Date % I'T/ 20l8

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
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Scantel, /i .
g anek, lnc. )

4 CALIBRATION LABORATORY S
4 ¥
~=|:- 1SO 17025; 2005, ANSI/NCSL Z540:1994 Part 1 CALIBRATION )
' ﬁ ACCREDITED by NVLAP {an ILAC MRA signatory) NVLAP Lab Code: 200625-0 w
; i
- = )
4 i
. L » [ F:
A
¢ Calibration Certificate N0.41306
n »
W
t 4 LIMITED USE %
p Instrument: Sound Level Meter Date Calibrated:8/16/2018 Cal Due: 8/16/2019 3
i Model: 831 Status: Received Sent %
3 Manufacturer:  Larson Davis In tolerance: {\‘
7 Serial number: 0004229 Out of tolerance: X X )
'\..\\__ Tested with: Microphone 377C20 s/n 163243 See comments: X y
;é-: Preamplifier PRMB31 s5/n 046380 Contains non-accredited tests: __Yes X _No o
,41/ Type (class): 1 Calibration service: __ Baslc _X_ Standard S.."
l{i\i\ Customer: Environmental Acoustics Address: 207 Senate Avenue i
I Camp Hill, PA 17011 4
17 Tel/Fax: 717-763-7212 x2480 / 717-763-8150 ’ : )
h’ :‘a
'li':g Tested in accordance with the following procedures and standards: o
;_45 Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015 ey
(@ SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011 ‘E}I
.‘.g gl
“Q\:_j Instrumentation used for calibration: Nor-1504 Norsonic Test System: r""
o S
"""k Instrument - Manufacturer Description SIN Cal. Date Traceability evidence Cal. Du :::‘
\{\'\:‘ P ) Cal. Lab / Accreditation »Due 4
) & 483B-Norsonic SME Cal Unit 31052 Oct 30, 2017 Scantek, Inc./ NVLAP Oct 30, 2018 ,Er
;; DS-360-5RS Function Generator 33584 Oct 24, 2017 ACR Env./ A2LA Oct 24, 2019 '.'_u
';.:' 34401A-Agilent Technalogies Digital Voltmeter US36120731 | Oct 25,2017 ACR Env. / A2LA Oct 25, 2018 '::
?:g HM30-Thommen Meteo Station 1040170/39633 | Oct 25, 2017 ACR Env./ A2LA Oct 25, 2018 »*
2 Validated Nov ;
::,@ PC Program 1019 Norsonic Calibration software v.6.1T 2014 Scantek, inc. - ':-:f
“§\; 1251-Norsonic Calibrator 30878 Nov 10,2017 | Scantek, Inc./ NVLAP Nov 10, 2018 . r
Pz
{""% instrumentation and test results are traceable to S] {International System of Units) through standards '33‘
N maintained by NIST (USA) and NPL (UK). ?."
rSd A
g:_’ Environmental conditions: \*‘E
'=:g‘ Temperatura ("C) Barometric pressure (kPa) Relative Humidity (%) 3
R -'..‘
- 215 100.33 47.6 )
B\
5 Callbrated by: /} Lydon Dawkin Authorized signatory: |  Steven E. Marshall g
I,.?' Signature (.Dm Signature W
B I 4 ':v
i Date gilej201 @ Date é /['3 2018 i
2 == \
gﬁ' Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory. »
\{=’§ This Calibration Certificate or Test Reports shali not be used to claim product certification, approval or endorsement by NVLAP, NIST, y
Vel or any agency of the federal government. !
g 3 Document stored  Z:\Calibration Lab\SLM 2018\LD831_0004229_M1.doc Page1of2 \?!\t
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Scantek, /i
anLen, Jnc. b
CALIBRATION LABORATORY 54"
=
SO 17025: ANSI/NCSL 2540:1994 part 1 CALIBRATION \}}
ACCREDITED by NVLAP {an ILAC MRA signatory) NVLAP Lab Code: 200625-0 y
=4
—_— g‘-vn“\\
A}
. ] [ ] " J"‘i'
Calibration Certificate No 307 =
W
LIMITED USE i
2
? 13
",
Instrument:  Microphone Date Calibrated: 8/14/2018 Cal Due: 8/14/2019 4
Model: 377C20 Status: Received Sent By
Manufacturer: Piezotronics in tolerance: ",‘:,‘,
Serial number: 163243 Out of tolerance: X X h_/"
Composed of: See comments: X %:\
Contains non-accredited tests: __Yes _X_No @'ﬂ
7
Customer:; Environmental Acoustics Address: 207 Senate Avenue E'»f
Tel/Fax: 717-763-7212 x2480/717-763-8150 Camp Hill, PA 17011 \.':'.
il
b‘
Tested in accordance with the following procedures and standards: Ty
Calibration of Measurement Microphones, Scantek, Inc., Rev. 2/25/2015 .f.“
/l
fuly
-3
Instrumentation used for calibration: N-1504 Norsonic Test System: N
. Traceabllity evidence /:'}
Instrument - Manufacturer Description S/N Cal. Date Cal, Lob / Accreditation Cal, Due ¢‘
483B-Norsonic SME Cal Unit 31052 Oct 30, 2017 Scantek, Inc./ NVLAP Oct 30, 2018 .'3.
D5-360-SRS Function Generator 33584 Oct 24, 2017 ACR Env./ AZLA Oct 24, 2019 /EF‘
34401A-Agilent Technologies Digital Voltmeter US36120731 | Oct2S, 2017 ACR Env / A2LA Oct 25, 2018 =
HM30-Thommen Meten Station 1040170/39633| Oct 25, 2017 ACR Env./ A2LA Oct 25, 2018 Y
i
PC Program 1017 Norsonic Calibration software v.6.1T Valic’tza(;:: Nov Scantsk, Inc &
1253-Norsonic Calibrator 28326 Nov 10, 2017 Scantek, Inc./ NVLAP Nov 10, 2018 'Q‘L
1203-Norsonic Preamplifier 14059 Feb 12, 2018 Scantek, Inc./ NVLAP Feb 12, 2019 4'15
4180-Briiel&Kj=r Microphone 2246115 Oct 24, 2017 DANAK / DPLA Oct 24, 2018 |

Instrumentation and test results are traceable to Sl - BIPM through standards maintained by NPL (UK}

=

and NIST (USA) F
A

Calibrated by: / Lydon Dawki Authorized signatory: | ., Steven E. Marshall 4‘

Signature Signature { "

]

Date 4 fdol & Date &/ ”

V4 <z
Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory. Y
This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAF, N 5T, ";j

or any agency of the federal government. -
Document stored as: Z:\Calibration Lab\Mic 2018\PCB377C20_163243_M1.doc Page1of2 W
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Appendix C



Appendix C
Traffic Volume Breakdown

—— N |Traffic Calculation
e — |Auto mT HT |Total
CSVT MAINLINE

7 SB N. OF 61 CONN 2634 81 87 2802

8 NB N. OF 61 CONN 2039 133 145 2317

9 SB BTWN RAMPS 1714 53 57 1823

10 SB S. OF 61 CONN 2167 66 72 2305

11 NB. S. OF 61 CONN 2467 161 175 2803

12 NB BTWN RAMPS 1506 99 107 1711

CSVT US 11/15/522 SELINSGROVE INTERCHANGE

29 11/15 SB On Ramp to NB CSVT 181 7 5 193

30 522 NB On Ramp to SB CSVT 118 5 3 126

31 11/15 SB On Ramp to SB CSVT 800 29 22 851

32 SB CSVT Off Ramp @ 522 1197 47 30 1273

33 NB CSVT Off Ramp @ 11/15 573 21 16 610

34 522 NB On Ramp to NB CSVT 760 30 19 809

35 SB 11/15 N. of Sel. Interchange 1620 103 77 1800

36 NB 11/15 N. of Sel. Interchange 1163 74 56 1292

37 SB 11/15 Btwn. Sel Intg Ramps 1526 97 73 1696

38 NB 11/15 Btwn. Sel Intg Ramps 1422 90 68 1580

39 SB 522 S. of Sel. Interchange 1561 106 68 1734

40 NB 522 S. of Sel. Interchange 1190 81 52 1322

CSVT / PA 61 INTERCHANGE

A Ramp J 463 12 7 482

B Ramp H 910 42 26 979

C Ramp F 1026 41 25 1092

D Ramp G 564 26 16 606

5 Connector EB 1954 73 45 2072

6 Connector WB 1016 44 27 1086

Existing SR 11/15 between Kmart and Winfield Interchange (YEAR 2024)
| NB | 501] 18| 14| 533
| B | 455] 17] 12] 484,
Existing SR 11/15 between Kmart and Winfield Interchange (YEAR 2044)
| SB | 363| 13| 10| 386
| NB | 317 12] 9| 337
PA 61 / US 11/15 INTERCHANGE

1 SR 61 EB S. of Interchange 1731 69 42 1842

2 SR 61 WB N. of Baldwin Ramp 978 39 24 1040

3 WB SR 61 btwn WB ramps 635 25 15 676

4 EBS. of Map F 1117 44 27 1188

13 EBN. of Map F 755 30 18 803

14 NB 11/15 N. of Ramp to VM 1486 118 85 1689

15 SB 11/15 S. of Ramp F* 1240 61 46 1348

16 SB 11/15 S. of Conn Signal 1669 83 62 1814

17 NB 11/15 S. of Conn Signal 2038 158 120 2316

E EB Off Ramp M 1244 16 10 1269

F 11/15 SB to EB SR 61 339 26 20 385

G 11/15 to WB Conn-Ramp L 386 14 11 411

H WB Conn to SB 11/15 358 4 3 365

J SB 11/15 N. of VM Bridge 1654 83 60 1798

LOCAL ROADS

18 11th Avenue S. of CSVT - NB 92 7 4 102

SB 75 2 0| 77

19 Stetler N. of CSVT - NB 37 3 0| 41

SB 47 3 1 51

20 Grangers - EB! 60 5 1 66

WB 85 4 0| 89

21 Sunbury Rd S. of Park - EB 36 2 0| 38

WB 29 6 1 36

22 Park S. of Fisher - NB 129 7 7 143

SB 141 3 4 148

23 Park N. of Fisher - NB 61 4 3 68

SB 67 2 2 71

24 Fisher E. of Park - NB| 72 2 1 75

SB 75 3 1 78

25 App Rd N. of Mill - NB 279 11 4 294

SB 347 14 5 365

26 Airport Rd S. of Mill - NB 95 4 1 100

SB 146 6 2 154

27 Mill Rd W. Of Airport/App - EB! 668 18 17 703

WB 517 28 24 568

28 Attig Rd W. of Fisher - EB 25 0 0| 25

WB 20 1 0| 21

41 Cortland Ave Connector (2-way) 62 1 0| 63
NOTES:

1. Burns Volume Figure with 50% Ridge Diversions dated 1/18/2017
1a. Adjustment was made to Burns volume at locations G, 3, 6, 29, & 32. Refer to Traffic Memo "CSVT — Traffic Forecasts at the US 522 In
2. Volumes collected by GF 1/19/2016
3. Volumes collected by GF 11/3/2015 to 11/5/2015
4. Volumes collected by GF 3/23/2016
5. Calculated by GF using ITE Trip Generation (refer to 11/13/2018 "Cortland Analysis" Excel file)
* Locations 29-40: Truck percents assumed similar to SR 61 Interchange since no data provided in Burns model
** Defined as trucks with less than 3 axles. FHWA classes 4 and 5.
*** Defined as trucks with 3 axles or more. FHWA classes 6 through 13. Both categories exclude unclassified vehicles
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Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NsA 1

Noise Wall Identification (i.e., Wall 1) NSA 1 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

Two

N/A

N/A

N/A

January, 8, 2019

Yes

Yes

[ ] Yes

[ ] No

[ ] No

V1 No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 2
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 100%

c. Is the percentage 50 or greater? Yes [ ] No
2. Can the noise wall be designed and physically constructed at

the proposed location? /] yes [ No
3. Can the noise wall be constructed without causing a safety

problem? /] yes [ No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? ves [] No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? Yes [ ] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? Yes [ ] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? V] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall 5,557

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss)

SF/BR = 2a/2b 1,852

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000? Yes [ ] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [Z] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” [ Yes No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C /] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? Yes [ ] No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA3

Noise Wall Identification (i.e., Wall 1) NSA 3 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

N/A

N/A

N/A

January, 8, 2019

Yes

Yes

Yes

[ ] No

[ ] No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category?

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units
a. Total number of impacted receptor units: 2

[ ] Yes

] No

b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 100%

c. Is the percentage 50 or greater?

2. Can the noise wall be designed and physically constructed at
the proposed location?

3. Can the noise wall be constructed without causing a safety
problem?

4. Can the noise wall be constructed without restricting access to
vehicular or pedestrian travel?

5. Can the noise wall be constructed in a manner that allows for
access for required maintenance and inspection operations?

6. Can the noise wall be constructed in a manner that permits
utilities to function in a normal manner?

7. Can the noise wall be constructed in a manner that permits
drainage features to function in a normal manner?

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes,
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall 43,276

Yes
V] Yes

V] Yes
Yes

Yes
Yes
V] Yes

[] Yes

No
No

No

No

No

No

OO 0O oo

No

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss)

SF/BR = 2a/2b 21,638

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000?

[] Yes

Y] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [Z] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” [ Yes No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes 7] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA4

Noise Wall Identification (i.e., Wall 1) NSA 4 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

N/A

N/A

N/A

January, 8, 2019

Yes

Yes

Yes

[ ] No

[ ] No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 12
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 25%

c. Is the percentage 50 or greater? [ ] Yes No
2. Can the noise wall be designed and physically constructed at

the proposed location? [ yes [ No
3. Can the noise wall be constructed without causing a safety

problem? [ yes [1No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? [ yes L1 No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? []Yes [] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? [ ] Yes [] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? [] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss)

SF/BR = 2a/2b

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000? [ ] Yes [] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited []Yes [] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” L] Yes [1No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [1 Yes [ No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? [ ] Yes No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed EL-Aassar Date: June 8, 2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA5

Noise Wall Identification (i.e., Wall 1) NSA 5 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

N/A

N/A

N/A

January, 8, 2019

Yes

[] Yes

Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category?

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units
a. Total number of impacted receptor units: 12

[ ] Yes

] No

b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 100%

c. Is the percentage 50 or greater?

2. Can the noise wall be designed and physically constructed at
the proposed location?

3. Can the noise wall be constructed without causing a safety
problem?

4. Can the noise wall be constructed without restricting access to
vehicular or pedestrian travel?

5. Can the noise wall be constructed in a manner that allows for
access for required maintenance and inspection operations?

6. Can the noise wall be constructed in a manner that permits
utilities to function in a normal manner?

7. Can the noise wall be constructed in a manner that permits
drainage features to function in a normal manner?

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes,
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall 44,799

Yes
V] Yes

V] Yes
Yes

Yes
Yes
V] Yes

[] Yes

No
No

No

No

No

No

OO 0O oo

No

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss) 12

SF/BR = 2a/2b 3,733

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000?

[] Yes

Y] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [Z] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” [ Yes No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes 7] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA6

Noise Wall Identification (i.e., Wall 1) NSA 6 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

42

N/A

N/A

N/A

January, 8, 2019

Yes

[] Yes

Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 42
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 0

c. Is the percentage 50 or greater? [ ] Yes No
2. Can the noise wall be designed and physically constructed at

the proposed location? [ yes [ No
3. Can the noise wall be constructed without causing a safety

problem? [ yes [1No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? [ yes L1 No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? []Yes [] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? [ ] Yes [] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? [] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss)

SF/BR = 2a/2b

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000? [ ] Yes [] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited []Yes [] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” L] Yes [1No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [1 Yes [ No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? [ ] Yes No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed EL-Aassar Date: June 8, 2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA7

Noise Wall Identification (i.e., Wall 1) NSA7 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

21

N/A

N/A

N/A

January, 8, 2019

Yes

[] Yes

Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 21
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 67%

c. Is the percentage 50 or greater? Yes [ ] No
2. Can the noise wall be designed and physically constructed at

the proposed location? /] yes [ No
3. Can the noise wall be constructed without causing a safety

problem? /] yes [ No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? ves [] No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? Yes [ ] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? Yes [ ] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? V] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation

a. Area (SF) of the proposed noise wall 30,637
b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion loss) 18
c. SF/BR =2a/2b 1,702
d. Is 2c less than or equal to the MaxSF/BR value of 2000? Yes [ ] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while /] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” Yes [ ] No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C /] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? Yes [ ] No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA8

Noise Wall Identification (i.e., Wall 1) NSA 8 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

N/A

N/A

N/A

January, 8, 2019

Yes

Yes

Yes

[ ] No

[ ] No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category?

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units
a. Total number of impacted receptor units: 16

[ ] Yes

] No

b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 100%

c. Is the percentage 50 or greater?

2. Can the noise wall be designed and physically constructed at
the proposed location?

3. Can the noise wall be constructed without causing a safety
problem?

4. Can the noise wall be constructed without restricting access to
vehicular or pedestrian travel?

5. Can the noise wall be constructed in a manner that allows for
access for required maintenance and inspection operations?

6. Can the noise wall be constructed in a manner that permits
utilities to function in a normal manner?

7. Can the noise wall be constructed in a manner that permits
drainage features to function in a normal manner?

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes,
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall 50,678

Yes
V] Yes

V] Yes
Yes

Yes
Yes
V] Yes

[] Yes

No
No

No

No

No

No

OO 0O oo

No

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss) 16

SF/BR = 2a/2b 3,167

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000?

[] Yes

Y] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited []Yes [] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” L] Yes [1No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [1 Yes [ No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA9

Noise Wall Identification (i.e., Wall 1) NSA 9 Barrier

General

1. Type of project (new location, reconstruction, etc.): New Location

2. Total number of impacted receptor units in community

Category A units impacted N/A

Category B units impacted Four

Category C units impacted N/A

Category D units impacted (if interior analysis required) N/A

Category E units impacted N/A
Warranted

1. Community Documentation
a. Date community was permitted (for new developments or
developments planned for or under construction)

b. Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONS') January, 8, 2019

c. Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block Yes
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.
a. With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1? [] Yes

b. With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)? Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category?

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units
a. Total number of impacted receptor units: 4

[ ] Yes

] No

b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 100

c. Is the percentage 50 or greater?

2. Can the noise wall be designed and physically constructed at
the proposed location?

3. Can the noise wall be constructed without causing a safety
problem?

4. Can the noise wall be constructed without restricting access to
vehicular or pedestrian travel?

5. Can the noise wall be constructed in a manner that allows for
access for required maintenance and inspection operations?

6. Can the noise wall be constructed in a manner that permits
utilities to function in a normal manner?

7. Can the noise wall be constructed in a manner that permits
drainage features to function in a normal manner?

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes,
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall 72,158

Yes
V] Yes

V] Yes
Yes

Yes
Yes
V] Yes

[] Yes

No
No

No

No

No

No

OO 0O oo

No

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss) 12

SF/BR = 2a/2b 6,013

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000?

[] Yes

Y] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited [ ] Yes No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [Z] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” [ Yes No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes 7] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA 11

Noise Wall Identification (i.e., Wall 1) NSA 11 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

N/A

N/A

N/A

January, 8, 2019

Yes

Yes

Yes

[ ] No

[ ] No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 18
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 6%
c. Is the percentage 50 or greater? [ ] Yes No
2. Can the noise wall be designed and physically constructed at
the proposed location? [ yes [ No
3. Can the noise wall be constructed without causing a safety
problem? [ yes [1No
4. Can the noise wall be constructed without restricting access to
vehicular or pedestrian travel? [ yes L1 No
5. Can the noise wall be constructed in a manner that allows for
access for required maintenance and inspection operations? []Yes [] No
6. Can the noise wall be constructed in a manner that permits
utilities to function in a normal manner? [ ] Yes [] No
7. Can the noise wall be constructed in a manner that permits
drainage features to function in a normal manner? [] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss)

SF/BR = 2a/2b

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000? [ ] Yes [] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited []Yes [] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” L] Yes [1No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [1 Yes [ No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? [ ] Yes No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed EL-Aassar Date: June 8, 2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA 13

Noise Wall Identification (i.e., Wall 1) NSA 13 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

31

N/A

N/A

N/A

January, 8, 2019

Yes

[] Yes

Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 31
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 74%

c. Is the percentage 50 or greater? Yes [ ] No
2. Can the noise wall be designed and physically constructed at

the proposed location? /] yes [ No
3. Can the noise wall be constructed without causing a safety

problem? /] yes [ No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? ves [] No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? Yes [ ] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? Yes [ ] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? V] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation

a. Area (SF) of the proposed noise wall 47,923
b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion loss) 24
c. SF/BR =2a/2b 1,997
d. Is 2c less than or equal to the MaxSF/BR value of 2000? Yes [ ] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while /] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” Yes [ ] No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C /] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? Yes [ ] No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA 14A

Noise Wall Identification (i.e., Wall 1) NSA 14A Barrier

General

1. Type of project (new location, reconstruction, etc.): New Location

2. Total number of impacted receptor units in community

Category A units impacted N/A

Category B units impacted 67

Category C units impacted N/A

Category D units impacted (if interior analysis required) N/A

Category E units impacted N/A
Warranted

1. Community Documentation
a. Date community was permitted (for new developments or
developments planned for or under construction) February 6, 2006

b. Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONS') January, 8, 2019

c. Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block Yes
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.
a. With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1? Yes

b. With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)? Yes

[ ] No

[ ] No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 62
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 90%

c. Is the percentage 50 or greater? Yes [ ] No
2. Can the noise wall be designed and physically constructed at

the proposed location? /] yes [ No
3. Can the noise wall be constructed without causing a safety

problem? /] yes [ No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? ves [] No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? Yes [ ] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? Yes [ ] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? V] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation

a. Area (SF) of the proposed noise wall 88,503
b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss) 65
c. SF/BR =2a/2b 1,362
d. Is 2c less than or equal to the MaxSF/BR value of 2000? Yes [ ] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while /] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” Yes [ ] No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C /] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [ Yes /1 No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? Yes [ ] No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement
Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA 148

Noise Wall Identification (i.e., Wall 1) NSA 148 Barrier

General

1. Type of project (new location, reconstruction, etc.): New Location

2. Total number of impacted receptor units in community

Category A units impacted N/A

Category B units impacted 31

Category C units impacted 1

Category D units impacted (if interior analysis required) N/A

Category E units impacted N/A
Warranted

1. Community Documentation
a. Date community was permitted (for new developments or
developments planned for or under construction)

b. Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONS') January, 8, 2019

c. Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block Yes
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.
a. With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1? [] Yes

b. With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)? Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 32
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 9%
c. Is the percentage 50 or greater? [ ] Yes No
2. Can the noise wall be designed and physically constructed at
the proposed location? [ yes [ No
3. Can the noise wall be constructed without causing a safety
problem? [ yes [1No
4. Can the noise wall be constructed without restricting access to
vehicular or pedestrian travel? [ yes L1 No
5. Can the noise wall be constructed in a manner that allows for
access for required maintenance and inspection operations? []Yes [] No
6. Can the noise wall be constructed in a manner that permits
utilities to function in a normal manner? [ ] Yes [] No
7. Can the noise wall be constructed in a manner that permits
drainage features to function in a normal manner? [] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation
a. Area (SF) of the proposed noise wall

b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion 10ss)

SF/BR = 2a/2b

o

o

Is 2c less than or equal to the MaxSF/BR value of 2000? [ ] Yes [] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited []Yes [] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while [] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” L] Yes [1No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C [] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? [1 Yes [ No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? [ ] Yes No
Is the Noise Wall REASONABLE? [ ] Yes No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed EL-Aassar Date: June 8, 2020

Qualified Professional Performing the Analysis
(name, title, and company name)




Highway Traffic Noise Abatement

Warranted, Feasible, and Reasonable Worksheet — Noise Wall

Date June 8, 2020

Project Name Central Valley Transportation Project

County Snyder

SR, Section 0015 - Section 088

Community Name and/or NSA # NSA 15

Noise Wall Identification (i.e., Wall 1)NSA 15 Barrier

General

1. Type of project (new location, reconstruction, etc.):

2. Total number of impacted receptor units in community
Category A units impacted

Category B units impacted
Category C units impacted
Category D units impacted (if interior analysis required)
Category E units impacted

Warranted

1. Community Documentation

a.

b.

Date community was permitted (for new developments or
developments planned for or under construction)

Date of approval for the Categorical Exclusion (CE), Record
of Decision (ROD), or Finding of No Significant Impact
(FONSI):

Does the date in 1.a precede the date in 1.b? If yes, proceed
to Warranted Item 2. If no, consideration of noise
abatement is not warranted. Proceed to “Decision” block
and answer “no” to warranted question. As the reason for
this decision, state that “Community was permitted after the
date of approval of CE, ROD, or FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement (note N/A if
category is not impacted or present or analysis not required). A
“yes” answer to any of the following three questions requires the
consideration of noise abatement.

a.

With the proposed project, are design year noise levels
predicted to approach or exceed the NAC level(s) in
Table 1?

With the proposed project, is there predicted to be a
substantial design year noise level increase of 10 dB(A) or
more at Activity Category A, B, C, D, or E receptor(s)?

New Location

N/A

33

N/A

N/A

N/A

January, 8, 2019

Yes

[] Yes

Yes

[ ] No

V1 No

[ ] No




c. With the proposed project, are design year noise levels
predicted to be less than existing noise levels, but still
approach or exceed the NAC levels in Table 1 for the
relevant Activity Category? L1 Yes No

Feasibility — Questions 1c through 7 must all be answered “yes” for
a noise barrier to be determined to be feasible.

1. Impacted receptor units

a. Total number of impacted receptor units: 33
b. Percentage of impacted receptor units receiving 5 dB(A) or
more insertion loss: 88%

c. Is the percentage 50 or greater? Yes [ ] No
2. Can the noise wall be designed and physically constructed at

the proposed location? /] yes [ No
3. Can the noise wall be constructed without causing a safety

problem? /] yes [ No
4. Can the noise wall be constructed without restricting access to

vehicular or pedestrian travel? ves [] No
5. Can the noise wall be constructed in a manner that allows for

access for required maintenance and inspection operations? Yes [ ] No
6. Can the noise wall be constructed in a manner that permits

utilities to function in a normal manner? Yes [ ] No
7. Can the noise wall be constructed in a manner that permits

drainage features to function in a normal manner? V] Yes [ ] No

Reasonableness

1. Community Desires Related to the Barrier

a. Do at least 50 percent of the responding benefited receptor
unit owner(s) and renters desire the noise wall? If yes, ] Yes [] No
continue with Reasonableness questions. If no, the noise
wall can be considered not to be reasonable. Proceed to
“Decision” block and answer “no” to reasonableness
question. As the reason for this decision, state that “The
majority of the benefited receptor unit owners do not desire
the noise wall.”

2. Square Footage Per Benefited Receptor (SF/BR) Evaluation

a. Area (SF) of the proposed noise wall 72,383
b. Number of benefited receptor units (any unit receiving 5
dB(A) or more insertion loss) 42
c. SF/BR =2a/2b 1,723
d. Is 2c less than or equal to the MaxSF/BR value of 2000? Yes [ ] No




3. Noise Reduction Design Goals (Activity Categories A, B, C,
and E) A “yes” answer is required to Question 3a. for the
noise wall to be determined to be reasonable. Questions 3b
through 3e represent desirable goals that need not be met for a
noise wall to be determined reasonable. However, they must
be addressed and should be considered in the determination of
the recommended noise wall.

a. Does the noise wall reduce design year exterior_noise

levels by at least 7 dB(A) for at least one benefited Yes [ ] No
receptor?

b. Does the noise wall provide an insertion loss of at least 7
dB(A) for more receptors than required under 3a.while /] Yes [] No

still conforming to the MaxSF/BR value of 2,000 and a
“point of diminishing returns” evaluation?

c. Does the noise wall provide insertion losses of greater

than 7 dB(A) while still conforming to the MaxSF/BR
value of 2,000 and a “point of diminishing returns” Yes [ ] No
evaluation?
d. Does the noise wall reduce future exterior levels to the
low-60-decibel range (60-63) for Category B and C /] Yes [] No

receptors and the upper-60 dB(A) range (65-68) for
Category E receptors?

e. Does the noise wall reduce design year noise levels back
to existing levels? W1 Yes [ No

4. Noise Reduction Design Goals (Activity Category D) A “yes”
answer is required to Question 4a. for the barrier to be
determined to be reasonable. Question 4b represents a
desirable goal that need not be met for a noise wall to be
determined reasonable. However, this goal must be addressed
and should be considered in the determination of the
recommended noise wall.
a. Does noise wall reduce design year interior_noise levels b
at least 7 dB(A) for the facil?ty}; analysis point? d L] Yes L] No
b. While conforming to the MaxSF/BR criteria and justified
by a “point of diminishing returns’ evaluation, does the
ngise v?/all provide an integrior insertion loss above the 7 L] Yes [1No
dB(A) minimum




Decision
Is the Noise Wall WARRANTED? Yes [ ] No
Is the Noise Wall FEASIBLE? Yes [ ] No
Is the Noise Wall REASONABLE? Yes [ ] No

Additional Reasons for Decision:

Responsible/Qualified Individuals Making the Above Decisions

PennDOT, Engineering District Environmental Manager

Date:

Ahmed El-Aassar Date: 06/08/2020

Qualified Professional Performing the Analysis
(name, title, and company name)
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List of Preparers

Ahmed El-Aassar, PhD, P.E., Group Lead

Adam Alexander, ENV SP, Senior Noise Analyst
Sondra Peterson, Noise Analyst

Kevin Brown, Noise Analyst
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