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Executive Summary

The Pennsylvania Turnpike Commission (PTC) proposes to reconstruct its toll
road. The proposed project entails the total reconstruction and widening of the
Pennsylvania Turnpike from approximately Milepost (MP) 308 to MP 312. The project
will result in widening 1-76 from four (4) travel lanes to six (6) travel lanes with full, twelve
(12) —foot left and right-hand shoulders. The proposed widening consists of approximately
four (4) miles of roadway and will include total roadway reconstruction, widening of
mainline bridges and medians, the replacement of overhead bridges, culvert extensions,
drainage modifications, construction of storm water management facilities, and necessary
horizontal or vertical adjustments to approach roadways associated with modified overhead
bridges. Construction will generally follow the existing centerline. The study corridor
traverses Upper Uwchlan Township in Chester County, Pennsylvania. 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.

For analysis purposes, the project study area was divided into thirteen (13) Noise
Study Areas (NSASs) as shown in Figures 2 through 7. 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 7,10 and 13.

Based on the evaluation of the noise levels associated with the preliminary
engineering plans developed to date, noise abatement features were determined to be
feasible and reasonable within NSA 12. 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 I-76:

e NSA 12 Barrier — A noise barrier averaging 13.5 feet in height along I-76
Westbound, with a length of approximately 2,210 feet.



Introduction

The Pennsylvania Turnpike Commission (PTC) proposes to reconstruct its toll
road. The proposed project entails the total reconstruction and widening of the
Pennsylvania Turnpike from approximately Milepost (MP) 308 to MP 312. The project
will result in widening 1-76 from four (4) travel lanes to six (6) travel lanes with full, twelve
(12) —foot left and right-hand shoulders. The proposed widening consists of approximately
four (4) miles of roadway and will include total roadway reconstruction, widening of
mainline bridges and medians, the replacement of overhead bridges, culvert extensions,
drainage modifications, construction of storm water management facilities, and necessary
horizontal or vertical adjustments to approach roadways associated with modified overhead
bridges. Construction will generally follow the existing centerline. The study corridor
traverses Upper Uwchlan Township in Chester County, Pennsylvania. 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.

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 December, 2013. 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(n)). 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 2046) noise level
was predicted to equal or exceed 66 dB(A) 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.



Noise Study Areas

For noise analysis purposes, the project study area was divided into the following
noise study areas (NSAS) as shown in Figures 2 through 7:

NSA 1: Activity Category B land uses are located adjacent to the westbound travel lanes
(north side) of 1-76, from approximately 1,830 feet west of Styer Road to Styer Road. See
Figure 2

NSA 2: Activity Category B land uses are located adjacent to the eastbound travel lanes
(south side) of 1-76, from east of Styer Road to 2,260 feet east of Styer Road. See Figure
3.

NSA 3: Activity Category B land uses are located adjacent to the westbound travel lanes
(north side) of 1-76, from Styer Road to approximately 2,100 feet west of Milford Road.
See Figure 3.

NSA 4: Activity Category B land uses are located adjacent to the eastbound travel lanes
(south side) of the 1-76, from Milford Road to Little Conestoga Road. See Figure 4.

NSA 5: Activity Category B land uses are located adjacent to the westbound travel lanes
(north side) of I-76, from approximately 2,400 feet east of Styer Road to Milford Road.
See Figure 4.

NSA 6: Activity Category B land uses are located adjacent to the eastbound travel lanes
(south side) of the 1-76, from Little Conestoga Road to Green Valley Road. See Figure 5.

NSA 7: An Activity Category B land uses are located adjacent to the westbound travel
lanes (north side) of I-76, from Milford Road to approximately 380 feet east of Milford
Road. See Figure 4.

NSA 8: Activity Category C land uses are located adjacent to the eastbound travel lanes
(south side) of 1-76, from Park Road to approximately 980 feet west of Park Road. See
Figure 6.

NSA 9: Activity Category B land uses are located adjacent to the westbound travel lanes
(north side) of 1-76, from Little Conestoga Road to approximately 700 feet east of Little
Conestoga Road. See Figure 5.

NSA 10: Activity Category C land use (Universal Technical Institute) is located adjacent
to the eastbound travel lanes (south side) of 1-76. See Figure 7.

NSA 11: An Activity Category B land uses are located adjacent to the westbound travel
lanes (north side) of 1-76, north of Little Conestoga Road within the Frame Property which
is proposed for but not yet under development (no building permits issued) and was not



included in the noise mitigation analysis in accordance with PTC policy. See Figure 5.

NSA 12: Activity Category B land uses are located adjacent to the westbound travel lanes
(north side) of 1-76, from approximately 1,230 feet east of Little Conestoga Road to Park
Road. See Figure 6.

NSA 13: Activity Category B land uses are located adjacent to the westbound travel lanes
(north side) of I-76, from Park Road to approximately 330 east of Park Road. See Figure
6.

Noise Measurements and Model Validation

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 36 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 contained in Appendix
B.

It should be noted that short-term measurements were taken at various times of the
day between June 16 and 18, 2014 and did not necessarily represent the noisiest condition
at any particular measurement site (receiver'). In addition, measurement sites were
positioned in order 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 1-76. As such, in certain locations, noise measurement sites
do not exactly correspond with noise analysis sites (receivers). Measurements were used
primarily for purposes of noise model validation, with year 2013 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 51 to 72 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.

! *In this report, the term “receptor” is used to represent a dwelling unit, or in the case of
an Activity Category C non-residential land use, an equivalent residential unit (ERU). The
term “receiver” is used to describe a particular analysis point in the FHWA TNM. It is
important to note that, while in most cases one receiver represents one receptor, there are
locations identified in this report where a receiver represents more than one receptor.
These locations are identified in the various tables, where the *““Receptor ID”” column
represents the FHWA TNM receiver point and the “Number of Units” column represents
the number of receptors represented by that receiver.



Validation results are shown in Table 3, with FHWA TNM validation data files included
on the CD-ROM which accompanies this report. Measured versus modeled noise levels
were within the acceptable 3 dB(A) range for all sites evaluated. The results of the
validation process was 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 2013) and future (year 2046) noise levels for both no-
barrier and barrier conditions is 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
or exceed 67 dB(A) (defined as 66 dB(A) or higher) or create a substantial noise increase
(10 dB(A)). The future year noise levels were compared to the NAC approach levels (66
dB(A)) and to the increases over existing year noise levels using PennDOT’s NAC 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 2013 and 2046.

In addition to their use in evaluating noise impacts, noise analysis sites (receivers)
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 widen along the
existing alignment and any traffic management techniques would be contrary to the
efficient functioning of 1-76 as an Interstate highway. 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 7, 10 and
13) 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. See referenced
tables for more details related to all barrier options considered.

NSA 1 (See Figure 2 and Table 4): Seven of the nine 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 two abatement options were considered for NSA 1:

e Case 1 consisted of a 14 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 20% of impacted receptors).

e Case 2 consisted of a 20 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 40% of impacted receptors).

NSA 2 (See Figure 3 and Table 5): Six of the twelve 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 three abatement options were considered for NSA 2:

e Case 1 consisted of a 12 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 33% of impacted receptors).

e Case 2 consisted of a 14 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 50% 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 9,303 > 2000).

e Case 3 consisted of an optimizing of Case 2 and was determined to be feasible (>5
dB(A) insertion loss provided for 50% 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 2,415 > 2000).

NSA 3 (See Figure 3 and Table 6): Thirteen 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 three abatement options were considered for NSA 3:

e Case 1 consisted of a 14 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 21% of impacted receptors).

e Case 2 consisted of a 16 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 36% of impacted receptors).

e Case 3 consisted of a 20 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 36% of impacted receptors).

NSA 4 (See Figure 4 and Table 7): Four of the nineteen 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 two abatement options were considered for NSA 4:

e Case 1 consisted of a 10 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 50% 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 10,342 > 2000).

e Case 2 consisted of an optimizing of Case 1 and was determined to be feasible (>5
dB(A) insertion loss provided for 50% 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 3,217 > 2000).

NSA 5 (See Figure 4 and Table 8): Eleven of the twelve 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 three abatement options were considered for NSA 5:

e Case 1 consisted of a 16 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 82% 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 4,633 > 2000).



e Case 2 consisted of an optimizing of Case 1 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 3,258 > 2000).

e Case 3 consisted of an optimizing of Case 2 and was determined to be not feasible
(>5 dB(A) insertion loss provided for 45% of impacted receptors).

NSA 6 (See Figure 5 and Table 9): All three 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 three abatement options were considered for NSA 6:

e Case 1 consisted of a 10 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 0% of impacted receptors).

e Case 2 consisted of a 16 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 33% of impacted receptors).

e Case 3 consisted of a 20 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 33% of impacted receptors).

NSA 7 (See Figure 4 and Table 10): The two receptors representative of the properties
within this NSA were not predicted to have levels at or above 66 dB(A) and were not
predicted to create a substantial noise increase of 10 dB(A) with the Build Alternative.
Therefore consideration of abatement is not required for this NSA.

NSA 8 (See Figure 6 and Table 11): This NSA includes the Upper Uwchlan Township
park baseball fields, the receptors 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. In accordance with PennDOT Pub. 24, the equivalent receptor unit (ERU) to be
calculated based on the following assumptions:

e Average event attendance: 75 person

e Average time used by each person per event: 3 hours
e Average number of events per day: 2 events

e Days per Year used: 240 days

Based on these assumptions, the ERU was calculated to be: 75*3*2*240/13578=7.95 = 8.
It was assumed that each of the analyzed sites within this NSA will be represented by 4
receptors to represent the property and to evaluate noise impacts and abatement options.



The following three abatement options were considered for NSA 8:

e Case 1 consisted of a 10 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 50% of impacted receptors) but not reasonable (goal of
7 dB(A) insertion loss for at least one receptor was not achieved.

e Case 2 consisted of a 12 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 50% of impacted receptors) but not reasonable (goal of
7 dB(A) insertion loss for at least one receptor was not achieved.

e Case 2 consisted of a 16 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 50% of impacted receptors) but not reasonable (goal of
7 dB(A) insertion loss for at least one receptor was not achieved.

NSA 9 (See Figure 5 and Table 12): The receptor representative of this NSA was
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 three abatement options were considered for NSA 9:

e Case 1 consisted of a 10 feet high wall 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 9,004 > 2000).

e Case 2 consisted of a 8 feet high wall 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 7,204 > 2000).

e Case 3 consisted of an optimizing of Case 2 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 3,815 > 2000).

NSA 10 (See Figure 5 and Table 13): The FHWA TNM receptor in this NSA represents
an educational institute. The University Technical Institute doesn’t have an outdoor area
of frequent human use. Therefore consideration of abatement was not required for this
NSA.

NSA 12 (See Figure 6 and Table 14): Fifteen of the thirty 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 four abatement options were considered for NSA 12:
e Case 1 consisted of a 10 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 27% of impacted receptors).

e Case 2 consisted of a 12 feet high wall and was determined to be not feasible (>5
dB(A) insertion loss provided for 47% of impacted receptors).

e Case 3 consisted of a 14 feet high wall and was determined to be feasible (>5 dB(A)
insertion loss provided for 73% of impacted receptors) but not reasonable (goal of
7 dB(A) insertion loss for at least one receptor was not achieved and square footage
per benefited receptor SF/BR 2,452 > 2000).

e Case 4 consisted of an optimizing of Case 3 and was determined to be feasible (>5
dB(A) insertion loss provided for 73% 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 1,987 < 2000). The recommended barrier is
approximately 2,210 feet in length with an average height of 13.5 feet and was
predicted to provide an average I.L. of 6.1 dB(A) for the 15 benefited receptors as
shown in Figure 8.

NSA 13 (See Figure 6 and Table 15): The receptor representative of the properties within
this NSA was not predicted to have levels at or above 66 dB(A) and were not predicted to
create a substantial noise increase of 10 dB(A) with the Build Alternative. Therefore
consideration of abatement is not required for this NSA.

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. If required during the final
design noise analysis, a more detailed consideration of construction noise and associated
abatement/mitigation will be undertaken, consistent with the availability and detail of
anticipated construction scheduling and operations. Construction of temporary noise
barriers and the early construction of permanent noise barriers will be considered as will
the possibility of developing construction noise specifications and/or special provisions
related to construction time periods, duration of construction activities, types of
construction equipment, and/or equipment noise levels.

Conclusion

Normal traffic growth can be expected to generally increase noise levels in the
project area. 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, a noise barrier was determined to be feasible and reasonable for NSA

10



12.

During the final design phase, a detailed optimization of barrier length, height, cost
and location will be coordinated with the final design engineering process to insure
compatibility and the most cost-effective and efficient barrier design. This process may
result in barrier height, length, and location changing from those discussed in this
document.

The PTC is committed to construction of the feasible and reasonable noise
abatement measures discussed above contingent upon the following conditions:

e Detailed noise analyses during the final design process;

e Analysis and determination of the feasibility and reasonableness of noise abatement
measures, methodology, and criteria;

e Community input regarding desires, types, height, and location, as well as aesthetic
considerations;

e Preferences regarding compatibility with adjacent land uses, particularly as
addressed by officials having jurisdiction over such land uses;

e Safety and engineering aspects as related to the roadway user and the adjacent
property owner

It is likely that the noise abatement measures for the identified noise impacted areas will
be constructed if found to be feasible and reasonable based on the contingencies listed
above.

11
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Tablel

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

lkaggvlf;e Leq(h) Description of
Category Land Use Activity Category

Lands on which serenity and quiet are of extraordinary significance

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

B 67 (exterior) |Residential
Active sport areas, amphitheaters, auditoriums, campgrounds,
cemeteries, day care centers, hospitals, libraries, medical facilities,

c 67 (exterion) parks, picnic areas, places of worship, playgrounds, public meeting
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
ingtitutional structures, radio studios, recording studios, schools, and
television studios.

E 72 (exterior) |Hotels, motels, offices, restaurants/bars, and other developed lands,
properties or activitiesnot includedin A —D or F.
Agriculture, arports, bus yards, emergency services, industria,

= B logging, maintenance facilities, manufacturing, mining, rail yards,
retail facilities, shipyards, utilities (water resources, water treatment,
electrical), and warehousing.

G -- Undevel oped lands that are not permitted.

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




Table 2
Sound Level Measurments Results

Sliée . - Hourly Traffic Based on Concurrent Traffic Counts -
NUrber Adress of Measurements Site Date Period T Ty Miotor- (Leq)
Aultos Trucks Trucks Buses cycles Total
M1-1 672 Greenridge Rd 6.16.14 | 1:49pm ﬁéi ;:2% ;:g 2 2 ﬁgg 67.2
M1-2 664 Greenridge Rd 6.16.14 | 2:16pm 1232 22 ;gg g 264 1223 62.6
M1-3 665 Greenridge Rd 6.16.14 | 2:44pm 121; gg ;ig 2 g 12(1)2 58.7
M1-4 195 Styer Rd 6.16.14 | 3:20pm 1232 32 ;?2 8 g 1%? 70.3
M2-1 Marsh Creek State Park 6.18.14 | 11:12am Zgz ig ;ég 165 g ESZ 57.8
M2-2 114 Shoreline Rd 6.17.14 | 2:28pm 18;2 g; i;i 2 2 ig;; 61.4
M2-3 121 Shoreline Rd 6.17.14 | 2:00pm 1905513 22 ;gg g g 142123 51.1
M2-4 121 Shoreline Rd 6.17.14 | 1:32pm 1822 ;: ;gg 132 8 géé 62.1
M3-1 200 Styer Rd 6.16.14 | 3:55pm 1222 gg 122 g g ;ggg 62.1
M3-2 46 Meadow Creek Ln 6.17.14 | 3:35pm 1232 gj ;gg g 8 12;3 63.1
M3-3 47 Meadow Creek Ln 6.17.14 | 3:35pm 1232 gj ;gg g 8 12;3 58.2
M3-4 38 Meadow Creek Ln 6.16.14 | 4:27pm ;ggi i’g 122 105 g ;ggg 66.6
M4-1 102 Edgefield Dr 6.16.14 | 10:49am 1919292 g? i;g 2 g ﬁ;? 60.7
M4-2 112 Edgefield Dr 6.17.14 | 4:55pm ;(1)2: 2; 19860 2 g ;ggg 56.7
M4-3 115 Edgefield Dr 6.17.14 | 4:54pm ;(1)2: 2; 19860 2 g ;ggg 51.6
M4-4 116 Edgefield Dr 6.16.14 | 10:18am ggg 22 511(2) 8 2 i?ig 63.6
M4-5 118 Edgefield Dr 6.16.14 | 9:49am ﬁ%g 2471 ;22 g g 14313421 63.8
M5-1 105 Wertz Lane 6.17.14 | 4:17pm 1;2: 2(23 122 2 8 ;igi 71.2
M5-2 103 Wertz Lane 6.17.14 | 4:17pm 1;2: 2(23 122 2 8 ;igi 66.3
M5-3 9 Blackhorse Circle 6.18.14 | 11:15am 2(7)3 ;‘? ;22 2 2 ﬁig 61.3
M5-4 102 Hoffman Circle 6.16.14 | 11:22am 12?2 2(13 ;gz 108 8 1222 721
M6-1 20 Green Valley Rd 6.18.14 | 12:22pm Zgg gg 54112 g 105 ﬁi; 59.8
M6-2 10 Green Valley Rd 6.18.14 | 12:22pm Zgg gg 54112 g 105 132; 60.9
M6-3 30 Green Valley Rd 6.18.14 | 10:04am 180147 22 ;gi g 2 i;gg 60.6
M7-1 445 Milford Rd 6.16.14 | 12:00pm 1832 gg ;32 102 g ggi 56.7
M7-2 435 Milford Rd 6.16.14 | 11:55am 183; gg ;ig 102 g ggi 54.6
M8-1 Hickory Park Baseball Field 6.17.14 | 7:39am 280975 gg ig; g 2 iggg 60.0
M8-2 Hickory Park Baseball Field 6.17.14 | 7:42am 280975 gg ig; g 2 iggg 60.9
M9-1 1850 Rosenburger Lane 6.18.14 | 8:35am 1955070 ?g iii ;2 g ﬁg? 64.2
M10-1 750 Pennsylvania Dr. (Universal Technical Inst.) 6.18.14 | 9:23am 1822 gg ;éi 9 2 ig?g 63.5
M11-1 Undeveloped Parcel #1along Little Constoga Rd 6.18.14 | 8:03am ﬂgz g% igg 102 g i;gi 59.9
M11-2 Undeveloped Parcel #36 along Little Constoga Rd 6.18.14 | 8:03am ﬂgz 2% igg 102 g i;gi 60.7
M12-1 6 Newlin Place. 6.17.14 | 11:22am Z%g gg 2431(-}) g g Eg? 66.0
M12-2 2 Newlin Place 6.18.14 | 12:58pm 1822 ‘7"2 ;ZZ 2 2 i;gg 56.2
M12-3 120 Heather Hill Dr 6.17.14 | 10:45am gzg Zg ;ég g g Egi 62.8
M12-4 107 Heather Hill Dr 6.17.14 | 10:16am 1(1)22 g? 5;3 135 132 1323 62.5
M12-5 110 Heather Hill Dr 6.17.14 | 9:47am g;z Zg ;22 369 8 Egé 66.4
M12-6 102 Heather Hill Dr 6.17.14 | 9:07am 191;03 g? ;iz g 8 1222 60.9
M13-1 301 Park Rd 6.17.14 | 8:28am 1333 EZ iég 291 g 12;? 59.9




Table 3.

Sound Level Measurement Results

TNM Model Validation

Site _ Noise Levels in dB(A)
ID Address of Measurement Site
Number MLoe(:e(ls)d MeaLs:qred Difference
M1-1 672 Greenridge Rd 67.3 67.2 0
M1-2 664 Greenridge Rd 63.6 62.6 1
M1-3 665 Greenridge Rd 62.1 58.7 3
M1-4 195 Styer Rd 71.2 70.3 1
M2-1 Marsh Creek State Park 57.6 57.8 0
M2-2 114 Shoreline Rd 61.8 61.4 0
M2-3 121 Shoreline Rd 49.6 51.1 -2
M2-4 121 Shoreline Rd 64.8 62.1 3
M3-1 200 Styer Rd 62.8 62.1 1
M3-2 46 Meadow Creek Ln 63.0 63.1 0
M3-3 47 Meadow Creek Ln 58.3 58.2 0
M3-4 38 Meadow Creek Ln 65.9 66.6 -1
M4-1 102 Edgefield Dr 63.3 60.7 3
M4-2 112 Edgefield Dr 56.4 56.7 0
M4-3 115 Edgefield Dr 53.0 51.6 1
M4-4 116 Edgefield Dr 66.6 63.6 3
M4-5 118 Edgefield Dr 66.9 63.8 3
M5-1 105 Wertz Lane 72.3 71.2 1
M5-2 103 Wertz Lane 66.6 66.3 0
M5-3 9 Blackhorse Circle 61.5 61.3 0
M5-4 102 Hoffman Circle 71.4 721 -1
M6-1 20 Green Valley Rd 63.2 59.8 3
M6-2 10 Green Valley Rd 64.0 60.9 3
M6-3 30 Green Valley Rd 61.8 60.6 1
M7-1 445 Milford Rd 55.6 56.7 -1
M7-2 435 Milford Rd 54.3 54.6 0
M8-1 Hickory Park Baseball Field 61.9 60.0 2
M8-2 Hickory Park Baseball Field 63.1 60.9 2
Mo9-1 1850 Rosenburger Lane 65.6 64.2 1
M10-1 750 Pennsylvania Dr. (Universal Technical Inst.) 66.2 63.5 3
M11-1 Undeveloped Parcel #1along Little Constoga Rd 62.2 59.9 2
M11-2 Undeveloped Parcel #36 along Little Constoga Rd 60.7 60.7 0
M12-1 6 Newlin Place. 66.8 66.0 1
M12-2 2 Newlin Place 56.6 56.2 0
M12-3 120 Heather Hill Dr 65.5 62.8 3
M12-4 107 Heather Hill Dr 61.7 62.5 -1
M12-5 110 Heather Hill Dr 66.6 66.4 0
M12-6 102 Heather Hill Dr 62.2 60.9 1
M13-1 301 Park Rd 60.9 59.9 1




Table 4

NSA 1 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA Site ID Nqu;\ b.ir of Existing 2013 FUtur;cﬁ%_Bu”d Increase
s Noise Levels Over Noise Levels I.L. Noise Levels I.L.
Existing
M1-1 1 68 71 74 6 71 3 69 5
M1-2 1 64 66 68 5 67 1 64 4
M1-3 1 64 67 68 4 68 1 67 1
M1-4 1 71 74 74 3 Analyzed as part of NSA 3
NSA 1 R1-5 1 69 71 74 5 67 6 62 11
R1-6 1 59 62 64 5 64 0 63 1
R1-7 1 62 65 67 5 67 0 67 0
R1-8 1 56 59 62 5 62 0 61 0
R1-9 1 54 57 59 5 59 0 58 1
. - Future No-Build . NSA 1(5.5.15 NSA1(5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 14 ft) Case 2(: 20 ft)
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft°) 16881 24116
Total Number of Receptors Impacted 5 5
Impacted Receptors Receiving > 5 dBA I.L. 1 2
Percent of Impacted Receptors Receiving > 5 dBA 1.L. 20% 40%
Barrier Feasible Based on 5 dBA Reduction Criteria? No No
Benefited Receptors (those receiving > 5 dBA LL.) _ _
Square Footage per Benefited Receptor (SF/BR) <2000
Barrier Reasonable from a SF/BR Standpoint?
Average Noise Reduction for Benefited Receptors (dBA)
Is 7 dBA 1.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 1206 1206
Barrier Height Range (ft) 14 20
Average Barrier Height (ft) 14.0 20.0

NOTES:
dBA = Decibels on the A-weighted scale
L.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors (Build noise levels > 66 dBA)

Impacted Receptors Units Receiving > 5 dBA 1.L.




Table 5

NSA 2 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA | siteID N”S‘bfir Of Existing 2014 F”t”rZON‘gB””d Increase
s Noise Levels Over Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.
Existing
M2-1 1 58 61 66 8 66 1 66 1 66 0
M2-2 1 60 63 69 9 67 2 66 2 69 0
M2-3 1 58 60 63 5 60 3 59 4 60 3
M2-4 1 66 69 70 4 62 8 61 9 63 7
R2-5 1 60 63 68 8 65 2 65 3 68 0
R2-6 1 55 57 61 6 60 1 59 2 60 0
NSA 2 R2-7 1 61 64 65 4 64 1 63 2 64 1
R2-8 1 61 64 67 6 63 4 61 6 62 5
R2-9 1 58 61 62 5 58 5 57 5 58 5
R2-10 1 54 57 62 8 60 1 60 2 61 1
R2-11 1 56 59 64 8 62 2 62 2 64 0
R2-12 1 61 64 66 5 59 7 58 8 60 6
. . Future No-Build . NSA 2 (5.5.15 NSA 2 (5.5.15 NSA 2 (5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 12 ft) Case 2(: 14 ft) Case 3: 14 f(t Optinzized
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft°) 31894 37210 9660
Total Number of Receptors Impacted 6 6 6
Impacted Receptors Receiving > 5 dBA LL. 2 3 3
Percent of Impacted Receptors Receiving>5 dBA L.L. 33% 50% 50%
Barrier Feasible Based on 5 dBA Reduction Criteria? No Yes Yes
Benefited Receptors (those receiving > 5 dBA L.L.) _
Square Footage per Benefited Receptor (SF/BR) < 2000 9,303 2,415
Barrier Reasonable from a SF/BR Standpoint? No No
Average Noise Reduction for Benefited Receptors (dBA)
Is 7 dBA 1.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 2658 2658 722
Barrier Height Range (ft) 12 14 10to 14
Average Barrier Height (ft) 12.0 14.0 13.4

NOTES:
dBA = Decibels on the A-weighted scale
I.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors Units Receiving > 5 dBA

Non-Impacted Receptors Units Receiving > 5

Impacted Receptors (Build noise levels > 66 dBA)

LL.
dBALL.




Table 6

NSA 3 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA | siteID N”S‘:ﬁg Of Existing 2013 F”t”rZON‘l%'B””d Increase
Noise Levels Over Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.
Existing
NSA 1 M1-4 1 71 74 74 3 67 7 65 10 64 10
M3-1 2 63 66 71 8 66 5 64 7 61 10
M3-2 1 61 64 72 11 71 1 71 1 70 2
M3-3 1 60 63 66 6 65 1 65 1 64 2
M3-4 1 67 70 71 4 70 1 70 1 70 1
R3-5 2 64 67 73 9 70 3 68 5 65 7
NSA 3 R3-6 1 66 69 73 8 72 1 72 2 71 3
R3-7 2 61 64 66 5 65 1 65 1 65 1
R3-8 1 68 71 70 1 68 2 68 2 67 2
R3-9 1 63 66 68 5 68 0 68 0 68 0
R3-10 1 59 62 63 4 63 1 63 1 63 1
R3-11 1 58 61 64 6 63 1 63 1 63 1
R3-12 1 61 64 68 7 67 1 66 2 65 3
. . Future No-Build . NSA 3 (5.5.15 NSA 3 (5.5.15 NSA 3 (5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 14 ft) Case 2(: 16 ft) Case 3(: 20 ft)
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft°) 27055 30920 38651
Total Number of Receptors Impacted 14 14 14
Impacted Receptors Receiving > 5 dBA LL. 3 5 5
Percent of Impacted Receptors Receiving>5 dBA L.L. 21% 36% 36%
Barrier Feasible Based on 5 dBA Reduction Criteria? No No No
Benefited Receptors (those receiving > 5 dBA L.L.) _ _ _
Square Footage per Benefited Receptor (SF/BR) <2000
Barrier Reasonable from a SF/BR Standpoint?
Average Noise Reduction for Benefited Receptors (dBA)
Is 7 dBA 1.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 1933 1933 1933
Barrier Height Range (ft) 14 16 20
Average Barrier Height (ft) 14.0 16.0 20.0

NOTES:
dBA = Decibels on the A-weighted scale
I.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors Units Receiving > 5 dBA

Non-Impacted Receptors Units Receiving > 5

Impacted Receptors (Build noise levels > 66 dBA)

LL.
dBALL.



Table 7

NSA 4 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA Site ID N“LTr:’i: Of | Existing 2013 F”t”r‘;gng”"d _ e _ _
Noise Levels Over Noise Levels L. Noise Levels L.
Existing
M4-1 1 64 67 68 4 66 2 69 0
M4-2 1 59 62 62 3 60 3 61 2
M4-3 1 57 59 60 3 58 2 58 2
M4-4 1 67 69 72 5 64 7 65 7
M4-5 1 69 71 73 4 67 6 68 5
R4-6 1 62 64 65 4 63 3 66 0
R4-7 1 59 61 62 4 59 3 61 1
R4-8 1 58 61 62 4 59 3 61 1
R4-9 1 61 63 64 4 61 3 62 3
NSA 4 R4-10 1 62 65 66 3 63 2 64 2
R4-11 1 60 63 63 3 61 2 62 2
R4-12 1 58 61 62 4 60 2 60 2
R4-13 1 56 59 60 3 57 2 58 2
R4-14 1 56 58 59 3 56 3 57 2
R4-15 1 56 58 59 3 56 3 58 1
R4-16 1 57 59 60 3 56 4 59 1
R4-17 1 57 60 61 3 57 4 59 1
R4-18 1 58 61 61 3 58 3 60 1
R4-19 1 60 62 64 4 62 2 63 1
. L Future No-Build . NSA 4 (5.5.15 NSA 4 (5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 10 ft) Case 2: 10 f(t Optin)lized
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft) 20684 6434
Total Number of Receptors Impacted 4 4
Impacted Receptors Receiving> 5 dBA L.L. 2 2
Percent of Impacted Receptors Receiving> 5 dBA I.L. 50% 50%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes
Benefited Receptors (those receiving> 5 dBA LL.)
Square Footage per Benefited Receptor (SF/BR)< 2000 10,342 3,217
Barrier Reasonable from a SF/BR Standpoint? No No
Average Noise Reduction for Benefited Receptors (dBA)
Is 7 dBA 1.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 2068 883
Barrier Height Range (ft) 10 4to 10
Average Barrier Height (ft) 10.0 7.3

NOTES:
dBA = Decibels on the A-weighted scale
I.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors (Build noise levels > 66 dBA)

Impacted Receptors Units Receiving> 5 dBA L.L.
Non-Impacted Receptors Units Receiving> 5 dBA I.L.




Table 8

NSA 5 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA Site ID NulrJnr?iisr e Existing 2013 Futurg(l)\éllcé-Bund Increase
Noise Levels Over Noise Levels L. Noise Levels L. Noise Levels L.
Existing
M5-1 1 73 76 77 4 67 10 67 9 68 9
M5-2 1 67 70 72 5 64 9 65 8 66 6
M5-3 1 62 65 67 5 60 7 61 6 64 3
M5-4 1 72 75 77 5 62 15 69 8 77 0
R5-5 1 69 72 73 3 65 8 68 5 68 5
NSA 5 R5-6 1 64 67 70 5 65 5 67 3 67 3
R5-7 1 62 65 67 5 63 4 65 3 65 2
R5-8 1 71 73 75 4 67 8 68 7 68 7
R5-9 1 65 68 71 5 64 7 65 6 66 5
R5-10 1 62 65 67 5 63 5 64 4 64 3
R5-11 1 61 64 64 3 60 5 62 2 64 0
R5-12 1 63 65 66 4 65 2 66 0 67 -1
. .. Future No-Build . NSA 5 (5.5.15 NSA 5 (5.5.15 NSA 5(5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 16 ft) Case 2: 16 f(t Optin)ﬁzed Case 3: 16 ft n(lore op)timized
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft") 41698 22805 16455
Total Number of Receptors Impacted 11 11 11
Impacted Receptors Receiving>5 dBA I.L. 9 7 5
Percent of Impacted Receptors Receiving> 5 dBA L.L. 82% 64% 45%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes No
Benefited Receptors (those receiving> 5 dBA 1.L.) _ _ _
Square Footage per Benefited Receptor (SF/BR)< 2000 4,170 3,258
Barrier Reasonable from a SF/BR Standpoint? No No
Average Noise Reduction for Benefited Receptors (dBA)
Is 7 dBA 1.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 2606 1721 1104
Barrier Height Range (ft) 16 6to 16 14 to 16
Average Barrier Height (ft) 16.0 13.3 14.9

NOTES:
dBA = Decibels on the A-weighted scale
I.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors Units Receiving> 5 dBA

Non-Impacted Receptors Units Receiving> 5

Impacted Receptors (Build noise levels> 66 dBA)

L.L.
dBAILL.



Table 9

NSA 6 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA Site ID NulT:iig e Existing 2013 Futurg(ﬁc&-Bwld Increase
Noise Levels Over Noise Levels I.L. Noise Levels I.L. Noise Levels L.
Existing
M6-1 1 64 66 67 4 68 -1 68 -1 68 -1
NSA 6 M6-2 1 67 70 71 4 69 1 69 2 68 3
M6-3 1 63 66 67 4 63 4 61 6 60 7
. . Future No-Build . NSA 6 (5.5.15 NSA 6 (5.5.15 NSA 6 (5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 10 ft) Case 2(: 16 ft) Case 3(: 20 ft)
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft") 7005 11208 14010
Total Number of Receptors Impacted 3 3 3
Impacted Receptors Receiving> 5 dBA L.L. 0 1 1
Percent of Impacted Receptors Receiving> 5 dBA L.L. 0% 33% 33%
Barrier Feasible Based on 5 dBA Reduction Criteria? No No No

Benefited Receptors (those receiving> 5 dBA 1.L.)

Square Footage per Benefited Receptor (SF/BR)< 2000

Barrier Reasonable from a SF/BR Standpoint?

Average Noise Reduction for Benefited Receptors (dBA)

Is 7 dBA 1.L.goal met for at least one benefited receptor?

Total Barrier Length (ft) 700
Barrier Height Range (ft) 10
10.0

Average Barrier Height (ft)

700
16
16.0

700
20
20.0

NOTES:

dBA = Decibels on the A-weighted scale

I.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors (Build noise levels> 66 dBA)

Impacted Receptors Units Receiving> 5 dBA I.L.
Non-Impacted Receptors Units Receiving> 5 dBA 1.L.



Table 10
NSA 7 Noise Barrier Evaluation

Future No Barrier (2046)
NSA Site ID Numb_er 9 Existing 2013 FULELELEARIL Increase
Units 2046 .
Noise Levels Over
Existing
M7-1 1 57 60 61 3
NSA7 M7-2 1 57 60 60 3
FHWA TNM Data File Existing 2013 F“t“rez(l;;(gB“ﬂd Future Build 2046
NOTES:
dBA = Decibels on the A-weighted scale Leq = Equivalent noise level

L.L. = Insertion Loss
All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest wh

Impacted Receptors (Build noise levels > 66 dBA)

Impacted Receptors Units Receiving > 5 dBA L.L.
Non-Impacted Receptors Units Receiving > 5 dBA L.L.




Table 11

NSA 8 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA | sitern |NUMPEOTE Ericting 2013 | FUture No-Build Increase _ _ _
Units 2046 . Noise Noise Noise
Noise Levels Over I.L. I.L. I.L.
. Levels Levels Levels
Existing
NSA 8 M8-1 4 66 69 65 -1 63 2 63 3 62 3
M8-2 4 68 71 69 1 64 5 63 6 63 6
. L Future No-Build . NSA 8 (5.5.15 NSA 8 (5.5.15 NSA 8 (5.5.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 10 ft) Case 2(: 12 ft) Case 3( 16 ft)
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ftz) 5065 6078 8105
Total Number of Receptors Impacted 8 8 8
Impacted Receptors Receiving > 5 dBA L.L. 4 4 4
Percent of Impacted Receptors Receiving > 5 dBA LL. 50% 50% 50%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving > 5 dBA L.L.) - - -
Square Footage per Benefited Receptor (SF/BR) <2000 1,266 1,520 2,026
Barrier Reasonable from a SF/BR Standpoint? Yes Yes No
Average Noise Reduction for Benefited Receptors (dBA) 5.2 5.7
Is 7 dBA L.L.goal met for at least one benefited receptor? No No
Total Barrier Length (ft) 507 507 507
Barrier Height Range (ft) 10 12 16
Average Barrier Height (ft) 10.0 12.0 16.0

NOTES:
dBA = Decibels on the A-weighted scale
L.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors (Build noise levels > 66 dBA)

Impacted Receptors Units Receiving > 5 dBA LL.
Non-Impacted Receptors Units Receiving > 5 dBA L.L.



Table 12

NSA 9 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NsA | siterp |NUMPEMOT) Eyisting 2003 | FUture No-Build Increase _ ] ]
Units 2046 . Noise Noise Noise
Noise Levels Over I.L. I.L. I.L.
. Levels Levels Levels
Existing
NSA 9 M9-1 1 66 69 72 5 63 9 64 8 65 7
. NSA 9 (5.5.15)
FHWA TNM Data File Existing 2013 Futurzlo\zoé Build Future Build 2046 NS:SSI(:S '156 lff ) Nsclzsi gs g ' t}ts ) Case 3: 8 t
Optimized
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ftz) 9004 7204 3815
Total Number of Receptors Impacted 1 1 1
Impacted Receptors Receiving > 5 dBA LL. 1 1 1
Percent of Impacted Receptors Receiving > 5 dBA LL. 100% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving > 5 dBA L.L.) - - -
Square Footage per Benefited Receptor (SF/BR) <2000 9,004 7,204 3,815
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA)
Is 7 dBA 1.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 900 900 602
Barrier Height Range (ft) 10 8 4t08
Average Barrier Height (ft) 10.0 8.0 6.3

NOTES:
dBA = Decibels on the A-weighted scale
I.L. = Insertion Loss

Leq = Equivalent noise level

All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors (Build noise levels > 66 dBA)

Impacted Receptors Units Receiving > 5 dBA LL.

Non-Impacted Receptors Units Receiving > 5 dBA L.L.



Table 13
NSA 10 Noise Barrier Evaluation

Future No Barrier (2046)
NSA Site ID Numb_er 2l Existing 2013 FULELEHEARIL Increase
Units 2046 .
Noise Levels Over
Existing
M10-1 1 68 71 70 2
NSAL0 R0 1 65 67 68 3
FHWA TNM Data File Existing 2013 F”t“rz(')\'fé Build Future Build 2046
NOTES:
dBA = Decibels on the A-weighted scale Leq = Equivalent noise level

I.L. = Insertion Loss
All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest wh



Table 14
NSA 12 Noise Barrier Evaluation

Future No Barrier (2046) Future Barrier (2046)
NSA | siteID N“G’r:’ig ofl Existing 2013 F“t”rzo'\i%'B“"d Increase
Noise Levels Over Noise Levels L. Noise Levels L. Noise Levels L. Noise Levels L.
Existing
M12-1 1 67 70 72 5 70 2 68 4 67 5 67 5
M12-2 1 58 60 61 4 61 1 60 1 60 2 61 1
M12-3 1 66 69 71 5 67 4 66 5 65 6 65 6
M12-4 1 61 64 66 5 64 2 64 3 63 3 63 3
M12-5 1 67 70 72 5 67 5 64 7 62 10 62 10
M12-6 1 63 66 67 4 66 1 66 1 65 2 66 1
R12-7 1 67 70 71 4 71 1 70 1 70 2 74 -3
R12-8 1 62 65 67 4 67 0 66 1 66 1 67 0
R12-9 1 60 62 64 5 64 0 64 1 63 1 64 0
R12-10 1 61 64 65 4 65 0 64 1 62 2 63 2
R12-11 1 65 67 68 4 66 2 65 4 63 6 63 6
R12-12 1 60 63 63 3 62 2 61 3 59 4 60 4
R12-13 1 69 72 71 2 64 6 63 7 63 8 63 8
NSA 12 R12-14 1 63 66 65 2 61 4 60 5 60 6 60 6
R12-15 1 59 62 62 3 60 3 58 4 58 5 58 5
R12-16 2 59 62 63 4 61 2 61 2 60 3 60 3
R12-17 1 65 67 70 6 67 3 67 4 66 5 66 5
R12-18 1 68 71 73 5 69 4 68 5 66 7 66 7
R12-19 2 67 69 71 5 66 6 64 7 62 9 62 9
R12-20 1 67 69 71 5 67 4 67 5 63 8 64 8
R12-21 1 67 70 71 4 68 3 67 4 66 5 67 5
R12-22 1 60 62 64 4 62 2 62 2 61 3 62 2
R12-23 1 61 63 65 4 63 2 63 2 62 3 62 3
R12-24 1 61 63 65 4 63 2 63 3 60 5 60 5
R12-25 1 58 60 62 4 60 2 60 2 58 3 59 3
R12-26 1 60 62 64 4 61 2 61 3 58 6 58 6
R12-27 1 60 62 64 5 63 2 62 2 61 3 61 3
R12-28 1 58 61 62 4 61 2 60 2 60 3 60 3
. - Future No-Build . NSA 12 (5.29.15 NSA 12 (5.29.15 NSA 12 (5.29.15 NSA 12 (5.29.15
FHWA TNM Data File Existing 2013 2046 Future Build 2046 Case 1(: 10 ft ) Case 2(: 12 ft ) Case 3(: 14 ft ) Case 4: 14 é Optimi)zed
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft°) 26270 31524 36778 29803
Total Number of Receptors Impacted 15 15 15 15
Impacted Receptors Receiving > 5 dBA L. 4 7 11 11
Percent of Impacted Receptors Receiving > 5 dBA LL. 27% 47% 73% 73%
Barrier Feasible Based on 5 dBA Reduction Criteria? No No Yes Yes
Benefited Receptors (those receiving > 5 dBA I.L.) _ _
Square Footage per Benefited Receptor (SF/BR) <2000 2,452 1,987
Barrier Reasonable from a SF/BR Standpoint? No Yes
Average Noise Reduction for Benefited Receptors (dBA) 6.1
Is 7 dBA 1.L.goal met for at least one benefited receptor? Yes
Total Barrier Length (ft) 2627 2627 2627 2210
Barrier Height Range (ft) 10 12 14 10 to 14
Average Barrier Height (ft) 10.0 12.0 14.0 13.5
Recommended
NOTES:
dBA = Decibels on the A-weighted scale Leq = Equivalent noise level

I.L. = Insertion Loss
All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whole number.

Impacted Receptors (Build noise levels > 66 dBA)

Impacted Receptors Units Receiving > 5 dBA L.L.

Non-Impacted Receptors Units Receiving > 5 dBA L.L.




Table 15
NSA 13 Noise Barrier Evaluation

Future No Barrier (2046)
NSA site1p | NUMPErOF} e icting 2013 | Future No-Build Increase
Units 2046 .
Noise Levels Over
Existing
NSA 13 M13-1 1 62 64 65 3
FHWA TNM Data File Existing 2013 F“t“rzg';gB“"d Future Build 2046
NOTES:
dBA = Decibels on the A-weighted scale Leq = Equivalent noise level

I.L. = Insertion Loss
All noise levels are calculated to the tenth of a dBA and rounded for presentation purposes to the nearest whi
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Scamtek, . [L 4
CALIBRATION LABORATQORY mv [&@

o 0
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’l\\k‘}‘ :”?zﬁ* B

150 17025: 2005, ANSI/NCSL Z2540:1994 Part 1

ACCREDITED by NVLAP (an ILAC MRA signatory)
NVLAP Lab Code: 200625-0

=
s
b7 - " - =
o
T ,;.:_ . . - . 2
% Calibration Certificate No.3030 f
;T Instrument: Moise Dosimeter / SLM Date Colibrated:1/7/2014 Cal Due: % :
’{: Model: Spark 706 Status: Received | Sent L:/{ it
RS Manufocturer:  Larson Davis In tolerance: it a f'f
Z Serigl number: 01595 Out of tolerance: ﬁ‘*;:
1 a = i
....'-.'J-:"ji Tested with: Mic rop hone MPROD2Z Sfﬂ BOS6S See comments: g"/jf
i Contains non-accredited tests: __Yes X No =
:_g Type (class): 2 Colibration service; __ Basie X_Standard @3‘ .
g Customer: Environmental Acoustics Address: 1400 Hummel Avenue B
Y Lemoyne, PA 17403
= TelfFax: 717-730-4680 x19 / -4685 Y =
.'.;'-';2 i .j"
: /;‘1,. Tectad In accordance with the following procedures and standards: gﬁ-,:
= Calibration of Sound Level Maters, Scantek Inc., Rev, 6/22/2012 Z
z $LM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011 g
el z o |
g Instrumentation used for calibration: Nor-1504 Morsonic Test System: ,,;:ﬁ_
S — Ee
- ' Traceability evidence | =)
£ o L e (al.Due R
g _,(f& Instrument - Manufacturer Description _ s/0 Gl-Date ) Lab / Accreditation E//
‘g:i 4338 Marsonic SMAE Cal l..l_rli': 257147 Jul 2, 2013 Scantek, Ine) rwv Jul 2, 2014 ",:;':
_-?: 05-350-5R% Function Generator 61645 Nov 20, 2012 | ACR Erve./ AZLA Nowv 20, 2014 K\"@
};% [3a4014-AgPent Technologics | Digital Volimeter MY41022043 | Nov22. 2013 |  ACREnv. fAZLA Nov 22, 2014 @, ')
o |OPI 141-Druck Pressure Indicator 7on/o0 04 | Nov 21,2012 ACH Env./ AZLA | Hov2l 2014 | ;’:f ;
= - ) i 5
: %; HMP233-Valsala Oyj *'”";"::_‘:'I:J;“‘”' Vvi820001 | Sep&, 2012 ACR Env./ A2LA Mar 6, 2018 | S
I; 4] e — 0 l._ = ~ - w :I{._
% FC Frogram 1019 Norsonic Cahbration softwara v.5.2 ::arrd;ﬂtﬁ Scantek, Inc, :J/f
'-!'.-. _ = L.
{? 1251 Norsonic Calbrator | 30878 Kov 8, 2013 seantek, Inc./ NVLAP Mow B, 2014 f}f\q
ﬁ 4226-BrueidKes sulifunctin caiibrator | 2305103 | 1u126,2013 | Scantek. Inc/KVLAP | Jul 26, 2018 L2
. ]
- .-'-1
: % Instrumentation and test results are traceable to 5! (International System of Units) through standards .;-:\\:; \
il - - R
e maintained by N SA) and NPL [UK). L
g i y NIST (USA) (UK) r% J
vz e o
%’; Environmental conditions: ;Q .
JE: Temperature {°C) Barometric pressure (kPa) Ralative Humidity (%) E
e = =
s 23,7 °C 101.263 kPa 39.6 %RH =
gq' Calibrated by: valenti Biﬁ'ﬁjgj Authorized signatory: Mariana Buzduga ?3}:
o - e - n i et
= Signature - = T Signature : L f[— e
s o o S | e o
‘é’:: Date ‘ ;"r/'i,"f/ tff_'.f,f% | Date | Hafzalt R

Calkration Certificates or Test Reports shall not be reproduced, except in full, withaut written approval of the laboratory.

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

Docurnent stored  ZN\Calibration Lab\SLM 2018\ LDEPT06_01595 K1.doc Page 1of2
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CALIBRATION LABORATORY

IS0 17025: 2006, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP [an ILAC MRA signatory)

MWLAR Lab Code: 200625-0

| Calibration 'Certificaté-'N0.3108_2

instrument: Scund Leve! Meter Dote Colibrated:5/6/2014 (ol Due:
fdodef: NA2R Sigtus: © Regaivad Sent
Monufacturer:  Rion in tolerance: ; X X

_ Serigl number: . 00870496 Ouk of tolerance:
Tested with: Micrnphone LC-59 5fn 04607 See comments.!

Preamplifier NH23 5/n 70512 Cottlains non-cecrediled fests: __Yes X No

Type (Chasst: i Cafifiration service: __ Basic X Standard
12 nuarber: 80430000 ) :
Customer: Eavirenmental Acoustics ' Address: 1400 Hummel Avenus

Tel/Fan: 717-730-4680 x19 / -4685 Lemoyne, BA1005-1719

Tested in accordance with the following pracedures and standards:
Calibration of Sound Leve| Meters, Scantek Ine,, Rev. 6/22/2012

5Lk & Dosimeters — Acoustical Tests, 5cantek Inc., Rev, 7/6/2011

Instrimentation used for calibration: Nor-1504 Norsanic Test System:

3 Treceshllity evidence
. f cal. &
Instrument - Manufacturer Dazcription _ &N Cal, Dpte . Labs / Accreditation e

483E Norsonle SME Cal Unit 25747 Tul 2, 2013 .Sca ntek, Inc./ NWYLAP Jul 2, 2014
536058 | FurchionGemerator | G1646 ' | Now 20, 2013 ACR Env.f AZLA Now 20, 2014
34401 A Agilant Terhnolazies Digital Voltmetar MYAL0Z2043 | Now 22, 2013 ACR Eniv. / AZLA | Nov 22, 2014 §
DPI 131-Druck . Pressure indksrtor 9070004 Mow 21, 2002 ACR Enw.f A2LA Now 21, 2014
Humidity & Temp. e
Transmiter -

FMP233 walsale v W3R Mar 17, 2014 ACR Env.f Azln Lep 17, 2015

: validated s :
PC Program 1019 Karsanic Calibration sollware w52 i 20';1 i Scantek, Inc. 2

1251-Morsoenic Calibrator I0R7E Nov &, 2013 Scantek, Inc.f MYLAP Now 3, 2014

Instrumentation and test results are traceable to 51 {Intemational System of Units) through standards
maintainad by NIST (USA) and NPL {UK).

Environmental conditions:

Temperature {*L) Barometric pressure [kPa) Relative Hurmidity {36)
2249°C 100.09 kPa 50 %RH

Calibrated hys walenti Authorized signatory: Mariana Buzduga
Signature " |"  Slgnature | . Byg.

Cate sl1ot) Zoll Date 5 /5 1 Sty

Calibration Certificates ar Test Reports shall not be reproduced, excepl in full, withoul weilten approval of the [aboratorny.

This Calibration Certificate or Test Reports shall not be used 1o flaim product certification, approval or endorsement by NYLAF, MIST,
ar any agency of the federal grvermment.

Dogument stored  2:Calibration LaRhS Lkt 2014\ Riona2s 00270496 _hil.doc Pape 1of 2




CALIBRATION LABDRATORY

ISQ 17025: 2005, ANSI/NCSL 7540:1994 Part 1

ACCREDITED by MYLAF fan ILAC MRA signatory)
MYLAR Lab Code: 200625-0

Calibration Certificate No.31083

ipstrument
Model:
Marufactirer:
Serial number:
Camposed of:

Micraphaone
LC-59

Rion

04607

Date Calibrated: 5/6/2014  Cof Due:
Stotus: Rereived Sent
In tolerance: ' R I
Out of tolerance;

See comments: _ Mo

Contains non-gecredited tesés: __Yes X No

Aderess: 1400 Hummel Avenve
Lemoyne, PA 17403-1749

Eﬁuirﬂn mental Acoustlcs
717-730-4680 %12 [ -3685

Customer!
TelfFax:

Tested In accordance with tha following procedures and standards:
Calibration of Measurement Microphones, Scantek, Inc., Rev. 11/30/2010

Instrumentation used for calibratlon: N-1504 Norsonic Test System;

Traceabllity avidenca

Instrumant - Manufacturer

Pescription

SN

Cal. Date

Cal, Lab f Accraditatlon

Cal. Due

4830-Marsenic.

SME Cal Linit

25747

Jul 2, 2013

Scantek, Ine_f MVLAP

wl 2, 2014

L5 260-5H5 o R
344014 Apilent Technologies

Function Generator

6lG6d6

Moy 20, 2012

ACR Env.f AZLA

MNiw 20, 2014

Digital Voltmeater

MAYVA1022043

Noy 22 2013

ACR Env. f A2LA

Nov 22, 2014

Fressure Indicatar

790/00-04

Moy 2E, 2012

ACREnv.f AZlA

MNiovw 21, 2014

HWEZ33-Vaisala Oyj

Hurmidity & Tenmp.
Transmitter

N30,

Iar 17, 2014

ACREnv.f A2LA

Sep 17, 2015

P Program 1017 Morsonic

1252 MOrsonic

1202 Norsoric

H180-BrilchRkfer

Calibration softwara

| calibrator

. Preamplifier

whd

Valldated

Scanlek, e,
Mar 2011

28326

Moy B, 2013 Scantek, Inc./ NVLAP Naow 8, 2014 .

14053

Jan 2, 2014 Scankek, Inc.f NYLAP Jan 22015

Microphone |

| 2246115

Ot 15, 2013 MPL-LIK f UEAS Ocl 15, 2015

Instrumentation and test results are traceable to 51 - BIPM thraugh standards maintalned by NPL (UK}

and MIST {LJ5A)

T

Calibrated by:

Yalenti

. Sighature

ot

Mariana -Bi.l_zduga

A

Authorized signatory:
Sipnature

[tate

Date

I

Si8f _Px;/ﬂ}

Calbraticn Certificates or Test Reparts shall nat he repraduced, except in full, without wilten apprevat of the laboratory. ;
This Callbratlon Certliflcate or Test Reports shall not be used to tlaim product certification, approval or endorsement by NWLAR, MIST,
ar any agency ol the faderal sovernment.

Corument stored as: ZACalipration LabyWic 20144Rian58_04607_M1.doc

Pape 1 af 2
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CALIBRATION LABORATORY N v &
150 17025: 2005, ANSI/NCSL Z540:1594 Part 1 '

ACCREDITED by NVLAP {an (LAC MRA signatory)
HNYLAP Lab Code: 2006250

Calibration Certificate'N0.31084

Instrument: Sound Level Meter Bote Cofibroied:5/8/2014 Cof Due:

Madel: NA2R Skatus: _Recelved |  Sent

Manufacturer:  Rion , © I tolarance; X X

Serigl number: 01170630 Qut of toferance:

Tested with: Microphone UC-59 s/n D460E See comments:
Preamplifier NH23 s/n 70648 Contains nan-accredited tests: _ Yes X Mo

Type (closs): £ Cafibrotion service; __ Basic X Standard

D0 number:  B0427.000

Customer: Envircnmental Acoustics Addrass: 1400 Hummel Avenue

TelfFax: 717-730-4680 %19 / -4685 Lemagag, PALIA0 1739

Tested in accardanice with the folawTng procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/2012

SLM & Dagirmetars — Acoustical Tests, Scantek Inc., fev. 7/6/2011

Instrumentation used for callbration: Nor-1504 Norsonic Test System;

Cal. Due

Tracaability evider_l_n_é__'_
it Cal, Lab f Accreditation
4838 Norsonic " SME Cai Unit 15747 Il 2, 2013 Scantek, Inc.f MYLAF el 2, 2014
D5-360-5RS Functian Genarator G146 P30 212 | ACR EnvfA2a |
HWIA—AEjIentTechnum,gles_ | Digltal veltmeter MAYEEOR A4S | Wgwe 22, 203 ACR Eme_ /8214 Now 22, 2014
bR 141-Drugk Pressure Indicator FOO/O0-04 | Mow21, 2012 ACR Env.d A2LA Now 21, 2014

Humldity & Temp.
Transmitier

Instrument - Manufacturer Cescription 5/N Cal. Date

HMPZ3T-Vaisaka Cryj VIEZIOIKIL Mar 17, 2014 ACR Env,/ A21LA Sop k4, 2015

: e 1 Vvalidated
PLC P 134 litrat o 5.2 Scantek, ne,
L Program L0319 dlorsgnic Calibratipn sa are_h W Mar 2611

 [1251-Nersonic | Calibrator : 30878 MNow &, 2013 Scantek, e MYLAP Mo 8, 201{1 B

'Ir_lstrumentaﬁun and {est resuvlts are fraceable to 5 (Intemational System of Units} through standards
maintained by NIST (USA) and NPL (UKL, o

Environmental conditions:

Temperature {"C) Barometric pressure [kPa) _ Relative Humidity (%)
228°C 100.129 kFa 49,1 %RH

Calibrated by: Valenti ,@I‘;dyga Aathorized signatory: Mariana Buzduga
Signature S Signature -\,__,»l?_f_;_,@,.._

Date 5/’;5".47 /. il Date SR faxy

Caulibraiton Certificutes or Test Ro parts shall not be reproduced, secapt in Mull, wikhout writben approval of the [aboralary.

This Caflbratlon Certificate or Test Reports shall not be uscd to caim product certificatlon, appooval or erderse ment by NYLAR, NIST,
ar any agency of the federal government, . : )

Docurment stored  ZWCalibration LaBbhS LM 2D14%RienaZE 01170630 M1.doc ; " Pape 1of




CALIBRATION LABORATORY

ISQ 17025: 2005, ANSI/NCSL 2540:1994 fart 1
ACCREDITED by NVLAP {an ILAC MRA signatary)

Instrument:
dodel:
fanufacturer:
Serial mamber:
Composed of:

uc-5%
Rian

Customer:
Tel/Fax:

04608

Mlcrophone

Envirenmental Acoustics
717-730-4680 x19 f -4685

Calibration Certificate No0.31085

WWLAP Lab Code: 2006250

Dote Colibraied: 562014
Received

Stofus:

Cef-Due!
Sent

In tolerance:
Out of tolerance.

X R S

See commients:

Contwins non-gocredited tests:
1400 Hummel Avenue

Address:

‘:‘es _X No

Lemoyne, PA 17403-1749

Tested in accordance with the following procedures and standards:
Calibration of Measurement Microphenes, Scantek, Inc., Rev. 11/30/2010

Instrumentation use-_d for calibratlon: N-1504 Norsonic Test aystem:

Instrument - Manufacturar

4835 Pgl_u:rr_?n{uc N
[5-360-5R5

Dazeription

sin

Cal. Date

Traceahility avidence

cal. Lab f Accraditatton

Cal. Due

. SME Cal Unit

25747

Jul 2, 3013

Stantek, Ine/ MYLAP

hl2, 2014

Function Genpratar

Blada

MNov 20, 2012

ACE Enw./ A2LA

Nov 20, 2014

344014 Agilent Technplogies

Digital Vglkmeter

MY41022043

Mow 22, 2013

ACR Env. f A2LA

Now 22, 2013

DFh 141-Druck

Fressure Ingicator

FO0-0A

Mov 21, 2012

ACE Env./ A2LA

Nov 71, 2014

HMPZAZ Yaisala Oy)

Humid Ity & Tetmp,
Transmitter

WI820001

P Program 1017 Morsonic

Calibration softwara

w52

Mar 17, 2014

ACE Enwf A2LA

Sep 17, 205

Vahdaled
blar 2011

Seantek, e,

1253-Narsanic

Calibrater

213326

Mov &, 2013

Scantek, Inc./ NVLAP -

Nov & 2014

1203-Narsapnic

Preamplifier

14059

Jan 2, 2014

Scantek, Inc.f NVLAP

Jan 2, 2015

4180-Briiel&Kjmr

Microphane

2246115

Oct 15, 2013

MPL-UK / UKAS

ot 15, 2015

Instrumentation and test results are traceable to S1 - BIPM through standards maintained by NPL [UK)

and MIST {LISA)

_Calibrated by:

e i

Authorized signatory:

Mariana Buzduga

Signature

S

Signature

e

Date

5708/ <04

Date

878

Calibratton Cerlificates or Test Reparty shall not be reproduced, except in full, without written approval of the laboratary,

Thiz Cakibration Cettificate or Test Peports shall not be used to claim product certification, approval or endovsement by NYLAR, NIST, -
or any agency of the lederal aovarament.

Document stored as: 2:\Calibration LabyMic Zﬂld"-lFtlnnEQ M4E0E_W1.dac

Page taf 2




CALIBRATION LABORATORY

SO 17025 2005, ANSI/NCSL 2540:1994 Part 1
ACCREDITED by MVLAP {an ILAC MRA signatory] -

Mviag

NYLAP Lab Code; 2006254
sV

Calibration Certificate No.31087

Date Cotibrated: 5/5{2014 Cof Due:
Stotus: : Received
In tolerance: X
Out of toferance:

See comments:

fontains non-gcoredited tests: __Yes X No

Acoustical Calibrator -
NC-74

Rion

01200033

1

instrument:
Mode!:
Manufocturer:
Seriol number:
{lass (1EC 60943},
Borometer type:
Barometer sih:
10 aumber:
Customer:
Fel/Fax:

Sent
X

B0259.000
Environmental Acoustics
717-730-4680 %19 f -468%

1400 Hummel Avenue
Lemoyne, PA 17403-1749

Address:

Tested in accordance with the following procedures and standards:
Calibration of Acoustical Calibrators, Scantek inc, Rev. 10/1/2010

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

Traceability evidenca E
Cal. Lab f Accreditation
_S_cantek, e NVLAP

Instrument - Manufacturer Description Cal. Data Cal. Due

5N
25047

4838 Norsonic SME Cal Unit _ Jul2, 2013 Jul 2, 2014

[5-300-5RS

Function Sene ratar

61645

fow 20, 2012 |

ACE Env./ A2LA

Mov 20, 2014

é44ﬂlﬁ.-.ﬁgklcnt Technologies

Digital Voltmeler

" MYa1022043

howv 22, 2013

ACR Eniv. / AZLA

Mo 22, 2014 |

2P 141-Druck

Fressure Indcator

HOAPZ223-Waicala Oy

FO0/00-04

Nov 21, 2012 |

© ACK Enwv.f 4214

Mo 21, 2014

Hu m'il:lit',,I & Temp.
Transmitter

VIEIOOOL

Mar 17, 2014

ACH Env.f A214

Sep 17, 2035

8903A-HP

Audio Analyrer

. 2514405691

Dec 12, 2013

PC Progaram 1018 Narsenic

Calibratipn sottware

ACR Env. AZLA

Dec 12, 2016

" Walidated

i March 2011

Lrcantek, Inc.

A4124-Brilel&Kjer

Microphone

1203 Norsonic

456005

Mow 13, 2033

Scantek, Inc. / NVLAF

PreampFiﬁ;e_r

14058

Jam 2, 2004 .

Scanteh, Inc.f NYLAP

Now 13, 2014

lan 2, 2015

Instrumentatinn and test results are traceable to S/ {International Sy‘stenﬁ_ of Units) through standards
maintained by NIST (USA) and NPL {UK)

-

Callbrated by:

Authorlzed slgnafaryr:

Mariana Buzduga

Signature

Walenti yga

Signature

!-._,_,--}1.'-4-['.!'_

Date

Date

3] e

700 Zo b

Callbratlon Certificates or Test Reports shall not be reproduced, excopt in Full, withaut weltten approval of the fabaratory.
This Calibration Cerlificate or Test Reports shall nat be ased to ¢laim product certification, appeoval or cndovscment by WYLAP, NIST,
or any agency of the fedaral povernment.

Dacument siored as:

ZCallbration LabhyCaf 200\ RIONNC7A-0_5in_01200033_M 1 die
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CAEIBRATION LABORATORY

IS0 17025: 2005, ANSI/NCSL Z2540:1994 parvl

ACCREDITED by NYLAP {an ILAC MRA signatory)

MNYLAP Lab Cade: 2{0{E25-0
==

Calibration Certificate N0.29566

Instrutrent. MNaoise Dasimeter f SLM Date Calibroted 9f5/2013  Caf Due:
Adodel: Spark 706 Stertus: _ Received Sent
Manufocturer:  Larson Davis in toferance: - X X
Serigl rumber; 01596 ; Ot af folerence:
Tesied with: Micrephone MEROOZ s/n BO404 Sea comments:
Preamplifier faontains non-aocredited tests: _ Yes X No
Type {class): 2 Cafibrotion service: __ HBasle X Standard
Custormet! Environmentai Acoustics Address: 1400 Hurmmel Avenue

TelfFax: 717-730-4680 %18 / -4685 Lemoyne, PA 17403

Tested in accordance with the following proceduras and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/22/20%2

SLA & Dosimeters — Acoustical Tests, Scantek Inc., Rev, 762011

Instrurmentation used for calibration: Mor-1504 Morsonic Test System:

"Tr__an.\eabﬂit'.l evidence
: . Cal, Lab / Aceradiation |
a838-Norsonic h SME Cal Unlt 25747 ul 2, 2013 scantek, Inc./ MVLAP | Jul 2, 2014

DS-E&O-Sﬁﬁ Functlon Generator | Gl6d6 Haw 20, 2012 ACREny.S AdLA Mow 20, 2014
244014-Agllent Technologles Digital Voltmeter | MY41022043 | Nov 20,2012 | _ACR Env. f AZLA Mo 20, 2013
DPI 131-Cruck Pressure Indicztor 790/00-04 | tov 21, 2012 ACR Erve.f AZLS, “ow 21, 2014

Humidity & Temp.
Transmltter

Instrument - Menufacturer Descripticn 5N Cal. Date Cal. e

HIMP 233 -Vaizala Oy WAL Sep 6, 2(H2 AL Eniv. ! AZLA har 6, 2014

Validated |
PP 1019 M i i i 2 2 -
. Program preonic Calibsalion software wh Mar 2011 Scantek, Inc

i25 l-NalscunIc ] Calibrator 20878 Dec 14, 2012 scantak, Inc./ NVEAP Dher 143, 2'0__13_
142 26- BrilelfKjser ) Rultifunclion calibraLar 2205103 dul 26, 2013 Scantek, inc./ NYEAP Jul 26, 2014

tnstrumentatlon and test results are traceable to 5l {Intematlonal System of Units] through standards
mairtained by NIST {USA) and NPL [UK).

Environmental conditions:

Temperature {°C) Barcmetric pressure (kPaj Relative Humidity (30}
24.1°C 100.444 kPa 491 %RH

R L o F o S T T —
Calibrated by: ValentimBfiidupa Autharlzed slgnatory: William D. Gaflaghar
__... >ignature = Signature

=~y frllo ).
...Date e /203 Date ofsfz13 1|

e e R e e e
Calibration Certificates or Tast Ropoits shall ot be reproduced, except in full, without written approval of the laboratory.

This Calibration Certiticate pr Test Reports shall nat be usad ko clalon prodoet cartificatian, appraval or endorsement by NYLAE, MIST,
ar any agency of the federat pavarnment,

Docement stored  ZCallbradlon Labysind 2000 DSPT0E Q1596 1 doc Page 1 of 2




CALIBRATICHN LABDRATORY

IS0 17025: 2005, ANSH/NCSL Z540:1994 part 1
ACCREDMTED by NVLAP {an ILAC MRA signatory}
NVELAP Lah Code: ZD_D_%ZE—G

Calibration Certificate No.29565

instrument, Acoustical Calibrator Dote Calibrated: 8f3/2013  Caf Due:
Madel: Cal150 Status: Received |  Sant
Mamufacturer: Larson Davis i toferance: K X
Seriof member: 3047 fut of toferance:
Class {IEC 60942 2 SEE COMents:

Barometer fype; Confains non-geeredited tests: _ Yes L No
Borometker 5/1.

Custarner: Environmental Acoustics Address: 1400 Hummel Avenue
Tel/Fax: 717-730-4680 x15 f -4685 Lemoyne, P& 17403

Tasted in accordance with the following proceduras and standards:
Calibration of Acoustical Calibrators, Scantek Inc., Rev. 10/1/2010

instrumentation used for calibration: Nor-1504 Norsonic Test Systerm:

; Traceability evidence
instrument - Manufacturer Descriptian s Cal. bate Cal. Lab / Acoreditation Cal. Due_]

A23E-Nassonic N SMECaiUnk | 35747 1u12,2012 | Scantek nc/ NVLAP | iu2, 2014

DS-260-505 B Function Generator 61645 Now 20, 2012 ACH Env./ 82LA Now 20, 2014
|24401A-ngilent Techinologles | Digital Voltmeter | MY41022042 | Now20, 2042 | ACR Env. j A2LA Wov 20, 2013
|DFI 141-Druck Pressure Indicator | 790/00-01__ | Mow 21, 2012 ACR Env.f AZLA Mov 71, 2014

HMP233-vaisala Oyl "“’::::’ri;::" P- VIROXL | Sep6, 2012 ACK Env.f AZEA Mar G, 2014

9054 HP “Audio Anatyzer 2514405691 | Dec 1, 201 ACR B AZLA Dec 1, 2013
. i Validated '
PC Program 1014 Nur.:.unu: Calibratkon sallware w52 March 2011 Scantek, Inc.

-113r1rﬂrﬁel&lc}:r_j( Microphane 456005 Mar 29, 2013 Lcantek, Ing, £ N'l:rL.ﬁ.P Mar 29, 2014
1205-Marsonlc Freamplifier 14059 | Jan4, 2013 scantek, Ine.f RYLAP Jan 4, 2014

Instrumentation and test results are traceable to S) (International Systerm of Units) through standards
maintalned by NIST (USA) arrd NPL (UK]

Callhrased by: _ Malept 1ga | Authorized signat'ﬁrvz William B, Gallagher

Sighature e A Slgnature il 4/ ££&.¢
Date | GeE/ Zor3 #iéaﬁz

= = o2 == e
Calibratfon Certificates or Test Reponts shalt not be reproduced, except in full, without wrillen approval af tha laboratosy.
This Cafibxration Certificate or Test Reports shall not be used to claim prodict corlification, appraval ar endorsament by NWLAF, MIS|,
ar any agengy of the federal povarnment.

Dogutnent stored as: 24 Calibration LabyCal 2013V E0CALLS0 3047 ML.doe ) Pagr laf 2




APPENDIX C

Traffic Data



Traffic Data for MP 298 to MP 312
Between Morgantown I/C and Downingtown 1/C

Traffic Volumes

2013 2046
Existing Future No-Build/Build
Eastbound ADT 21,880 35,762
Westbound ADT 31,052 50,754
Peak Hour (EB)
11.16% 2,442 3,991
Peak Hour (WB)
8.71% 2,705 4,421
Peak Month: EB=November, WB=October
Vehicle Composition(%) (Peak Hour):
EB WB

PTC Class 1 (Auto)= 86% 92%
PTC Classes 2-3 (Medium Truck)= 5% 3%
PTC Classes 4-9 (Heavy Truck)= 9% 5%

Growth Factors: 1.50% 1.50%
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