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Widening the Northeast Extension (I-476) from MP A38 to MP A44 
Bucks and Montgomery Counties 

PRELIMINARY ENGINEERING NOISE ANALYSIS  
November 2014 

Executive Summary 
 The Pennsylvania Turnpike Commission (PTC) proposes to reconstruct its 
Northeast Extension toll road.  The proposed project entails the full depth reconstruction 
and widening of the Pennsylvania Turnpike Northeast Extension (I-476) from 
approximately Milepost (MP) A38 to MP A44 and the reconstruction of the Quakertown 
Interchange. The project will result in widening I-476 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 seven (7) miles of roadway and will include full depth 
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 would generally follow 
the existing centerline. The study corridor traverses Salford Township in Montgomery 
County and West Rockhill and Milford Townships in Bucks 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 Type I noise abatement.  
 
 For analysis purposes, the project study area was divided into fifteen (15) Noise 
Study Areas (NSAs) as shown in Figures 2A through 2L. 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 3 and 11.  
 
 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-476: 
 

• NSA 12 Barrier – A noise barrier averaging 18.9 feet in height along I-476 
Southbound, with a length of approximately 1,159 feet. 
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Introduction 
 The Pennsylvania Turnpike Commission (PTC) proposes to reconstruct its 
Northeast Extension toll road.  The proposed project entails the full depth reconstruction 
and widening of the Pennsylvania Turnpike Northeast Extension (I-476) from 
approximately Milepost (MP) A38 to MP A44 and the reconstruction of the Quakertown 
Interchange. The project will result in widening I-476 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 seven (7) miles of roadway and will include full depth 
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 would generally follow 
the existing centerline. The study corridor traverses Salford Township in Montgomery 
County and West Rockhill and Milford Townships in Bucks 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 Type I noise abatement. The project location and the study area are depicted in 
Figure 1. 
 
 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 
(Leq(h)). Leq(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 2039) 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. 
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Noise Study Areas 
 
 For noise analysis purposes, the project study area was divided into the following 
noise study areas (NSAs) as shown in Figure 2A through 2L:  
 
NSA 1: Activity Category B land uses are located adjacent to the northbound travel lanes 
(east side) of I-476, from Clump Road to approximately 1,300 feet north of Wambold 
Road. See Figures 2A and 2B. 
 
NSA 2: Activity Category B land uses are located adjacent to the southbound travel lanes 
(west side) of I-476, from Badman Road to Reller Road. See Figures 2A and 2B. 
 
NSA 3: Activity Category B land uses are located adjacent to the northbound travel lanes 
(east side) of I-476, from south of Skymount Road to Upper Ridge Road. See Figure 2D. 
 
NSA 4: Activity Category B and C land uses are located adjacent to the southbound travel 
lanes (west side) of the I-476, from South of Skymount Road to Upper Ridge Road. See 
Figures 2C and 2D. 
 
NSA 5: Activity Category B land uses are located adjacent to the northbound travel lanes 
(east side) of I-476, from Upper Ridge Road to Trumbauersville Road. See Figures 2D and 
2E. 
 
NSA 6: Activity Category B land uses are located adjacent to the southbound travel lanes 
(west side) of the I-476, from Upper Ridge Road to Trumbauersville Road. See Figures 2D 
and 2E. 
 
NSA 7: An Activity Category C land use (Fox Hollow golf course) is located adjacent to 
the northbound travel lanes (east side) of I-476. See Figure 2F. 
 
NSA 8: Activity Category B land uses are located adjacent to the southbound travel lanes 
(west side) of I-476, from north of Trumbauersville Road to Doerr Road. See Figures 2F and 
2G. 
 
NSA 9: Activity Category B land uses are located adjacent to the northbound travel lanes 
(east side) of I-476, from north of Kumry Road to 2,500 feet north of Kumry Road. See 
Figure 2H. 
 
NSA 10: Activity Category B and C land uses are located adjacent to the southbound travel 
lanes (west side) of I-476, from Doerr Road to John Fries Highway. See Figures 2H, 2I and 
2K. 
 
NSA 11: An Activity Category E land use (motel) is located adjacent to the northbound 
travel lanes (east side) of I-476, adjacent to John Fries Highway. See Figure 2J. 
 

 3 



 
 

 

NSA 12: Activity Category B land uses are located adjacent to the southbound travel lanes 
(west side) of I-476 on Red Bud Road within the Spinnerstown Crossing subdivision. See 
Figure 2K. 
 
NSA 13: Activity Category B land uses are located adjacent to the northbound travel lanes 
(east side) of I-476, from 350 feet south of Steinsburg Road to Steinsburg Road. See Figure 
2L. 
 
NSA 14: Activity Category B land uses are located adjacent to the southbound travel lanes 
(west side) of I-476, from Steinsburg Road to approximately 2,700 feet north of Steinsburg 
Road. See Figure 2L. 
 
NSA 15: Activity Category B land uses are located adjacent to the northbound travel lanes 
(east side) of I-476, from Steinsburg Road to approximately 2,200 feet north of Steinsburg 
Road. See Figure 2L. 
 
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 I 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 5 and 25, 2013 and did not necessarily represent the noisiest condition 
at any particular measurement site (receiver1). 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 I-476. 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 2014 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 56 to 69 dB(A).   

1 *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 receptor (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. 
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 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, 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, except Site M9-2 due to 
loud noise from expansion joints. 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 2014) and future (year 2039) 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 if noise levels are approaching or 
exceeding 67 dB(A) (66 dB(A) or higher) or create a substantial noise increase (10 dB(A)) 
in Pennsylvania. The future year noise levels were compared to the absolute NAC 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 absolute 66 dB(A) criteria level for 
Activity Category land uses B and C and the absolute 71 dB(A) 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 2014 and 2039. 
  
 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 I-476 as an Interstate highway. In addition, the topography and 
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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 3 and 11) 
due to noise levels approaching or exceeding 67 dB(A) (66 dB(A) or higher). 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 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 Figures 2A, 2B and Table 4): Five of the seven 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: 
 

• Case 1 consisted of a 10 feet high wall and was determined to be feasible (>5 dB(A) 
insertion loss provided for 80% 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 was 10,758 > 2000). 
 

• Case 2 consisted of a 12 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 10,327 > 2000). 
 

• Case 3 consisted of a shorter 10 feet high wall and was determined to be feasible (>5 
dB(A) insertion loss provided for 80% 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 6,003 > 2000).  
 

• Case 4 consisted of a shorter 8 feet high wall and was determined to be not feasible 
(>5 dB(A) insertion loss provided for 40% of impacted receptors).  
 

• Case 5 consisted of an optimizing of Case 4 and was determined to be feasible (>5 
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dB(A) insertion loss provided for 80% 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 5,751 > 2000).  

 
NSA 2 (See Figure 2A, 2B and Table 5): One of the four receptors evaluated within 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 2: 
 

• 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 27,535 > 2000). 
 

• Case 2 consisted of a shorter 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 7,002 > 2000).  
 

• 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 6,602 > 2000).  
 

NSA 3 (See Figures 2C, 2D and Table 6): The receptor representative of the property 
within this NSA was not predicted to have levels at or above 66 dB(A) and was 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 4 (See Figure 2C, 2D and Table 7): One of the six receptors evaluated within this 
NSA are 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 4: 
 

• Case 1 consisted of a 10 feet high wall and was determined to be not feasible (>5 
dB(A) insertion loss not provided for the lone impacted receptor). 
 

• Case 2 consisted of a 14 feet high wall and was determined to be not feasible (>5 
dB(A) insertion loss not provided for the lone impacted receptor). 
 

• Case 3 consisted of a 20 feet high wall and was determined to be not feasible (>5 
dB(A) insertion loss not provided for the lone impacted receptor).  
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NSA 5 (See Figure 2D, 2E and Table 8): One of the two receptors evaluated within 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 5: 
 

• 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 not achieved and square footage 
per benefited receptor SF/BR 10,029 > 2000). 
 

• Case 2 consisted of a 12 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 not achieved and square footage 
per benefited receptor SF/BR 12,035 > 2000). 
 

• Case 3 consisted of a 20 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 not achieved and square footage 
per benefited receptor SF/BR 20,058 > 2000). 

 
NSA 6 (See Figure 2D, 2E and Table 9): Two of the two 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: 
 

• 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 and square footage 
per benefited receptor SF/BR 9,845 > 2000). 
 

• 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 and square footage 
per benefited receptor SF/BR 11,815  > 2000). 
 

• Case 3 consisted of a 20 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 and square footage 
per benefited receptor SF/BR 19,691 > 2000). 

 
NSA 7 (See Figure 2F and Table 10): This NSA includes the Fox Hollow golf course, 
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 
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with PennDOT Pub. 24 and after consultation with PennDOT, PTC has suggested that the 
equivalent receptor unit (ERU) to be calculated based on the following assumptions: 
 

• Average Round Length: 4.25 hours 
• Tee Time Increment (new group tees off): 15 minutes 
• Average Persons Per Round: 3.70 persons  
• Closing Time (last group tees off): these times are generally set 1.5 hours earlier than 

the end of Civil Twilight for each month 
 
Based on these assumptions, the ERU was calculated to be 0.15 < 1 and consistent with the 
techniques used on previous PTC projects, a grid of receptors spaced at 130 feet was 
established to represent the property and to evaluate noise impacts and abatement options. 
 
The following three abatement options were considered for NSA 7: 
 

• Case 1 consisted of a 10 feet high wall 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 27,344 > 2000). 
 

• Case 2 consisted of a shorter 10 feet high wall 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 10,003 > 2000).  
 

• Case 3 consisted of a shorter 10 feet high wall 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 9,673 > 2000).  
 

NSA 8 (See Figure 2F, 2G and Table 11): 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 8: 
 

• Case 1 consisted of a 10 feet high wall 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 achieved and square footage 
per benefited receptor SF/BR 11,499 > 2000). 
 

• Case 2 consisted of a 12 feet high wall 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 
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benefited receptor SF/BR 13,799 > 2000).  
 

• Case 3 consisted of an optimizing of Case 2 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 10,009 > 2000).  

 
NSA 9 (See Figure 2H and Table 12): Two of the four 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 9: 
 

• 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 and square footage 
per benefited receptor SF/BR 11,041 > 2000). 
 

• 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 achieved but square footage per 
benefited receptor SF/BR 17,666 > 2000).  
 

• 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 5,996 > 2000).  

 
NSA 10A (See Figure 2H and Table 13A): NSA 10 was studied as two separate areas for 
mitigation purposes. Two of the four receptors evaluated within NSA 10A were predicted 
to have levels at or above 66 dB(A) with the Build Alternative. As such, consideration of 
noise abatement within NSA 10A was warranted.   
 
The following three abatement options were considered for NSA 10A: 
 

• 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 and square footage per 
benefited receptor SF/BR 20,938 > 2000). 
 

• 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 achieved but square footage per 
benefited receptor SF/BR 8,375 > 2000).  
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• 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 13,521 > 2000).  

 
NSA 10B (See Figure 2I, 2K and Table 13B): NSA 10 was studied as two separate areas 
for mitigation purposes. Three of the seven receptors evaluated within NSA 10B were 
predicted to have levels at or above 66 dB(A) with the Build Alternative. As such, 
consideration of noise abatement within NSA 10B was warranted.   
 
The following four abatement options were considered for NSA 10B: 
 

• 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). 
 

• Case 2 consisted of a 14 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 7,823 > 2000).  
 

• 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 8,293 > 2000).  
 

• Case 4 consisted of providing mitigation to R10-7 only 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 9,087 > 2000).  

 
NSA 11 (See Figure 2J and Table 14): The FHWA TNM receiver in this NSA represents 
the 30 units in this motel that faces the highway within this NSA was not predicted to have 
levels at or above 71 dB(A) and was not predicted to create a substantial noise increase of 
10 dB(A) with the Build Alternative. Therefore consideration of abatement was not 
required for this NSA.   
 
NSA 12 (See Figure 2K and Table 15): This NSA includes the Spinnerstown Crossing 
subdivision, Six of the thirty-one 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. 
 
The following five abatement options were considered for NSA 12: 
 

• Case 1 consisted of a 10 feet high wall and was determined to be not feasible (>5 
dB(A) insertion loss provided for only 33% of impacted receptors. 
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• Case 2 consisted of a 12 feet high wall and was determined to be not feasible (>5 

dB(A) insertion loss provided for only 33% of impacted receptors. 
 

• Case 3 consisted of a 14 feet high wall and was determined to be not feasible (>5 
dB(A) insertion loss provided for only 33% of impacted receptors. 
 

• Case 4 consisted of a 20 feet high wall 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 5,686 > 2000). 
 

• Case 5 consisted of an optimizing of Case 4 and was determined to be feasible (>5 
dB(A) insertion loss provided for 80% of impacted receptors) and reasonable (goal 
of 7 dB(A) insertion loss for at least one receptor was achieved also square footage 
per benefited receptor SF/BR 1,997 < 2000). The recommended barrier is 
approximately 1,159 feet in length with an average height of 18.9 feet and was 
predicted to provide an average I.L. of 6.8 dB(A) for the 11 benefited receptors as 
shown in Figure 3. 

 
NSA 13 (See Figure 2L and Table 16): The one property evaluated within this NSA is 
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 13: 
 

• 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). 
 

• Case 2 consisted of a 18 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 18,054 > 2000).  
 

• 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 14,626 > 2000).  

 
NSA 14 (See Figure 2L and Table 17): Two 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 14: 
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• 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). 
 

• Case 2 consisted of a 12 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 3,843 > 2000).  
 

• 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 2,245 > 2000). Since the 2,245 SF/BR value 
approaches the 2,000 SF/BR reasonableness criteria and all other reasonableness 
criteria are met, this case will be reevaluated during the final design noise analysis 
phase when more detailed project-related plans, cross sections, and other 
information are available. 

 
NSA 15 (See Figure 2L and Table 18): Two of the five 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 15: 
 

• 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). 
 

• Case 2 consisted of a 14 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 6,838 > 2000).  
 

• 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 5,858 > 2000).  

 
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 
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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 
12. 
 
 During the final design phase, a detailed optimization of barrier lengths, heights, 
costs and locations 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 heights, lengths, and locations 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: 
 

• Detailed noise analyses during the final design process; 
• Analysis and determination of the feasibility and reasonableness of noise abatement 

measures, methodology, and criteria; 
• Community input regarding desires, types, heights, and locations, as well as 

aesthetic considerations; 
• Preferences regarding compatibility with adjacent land uses, particularly as 

addressed by officials having jurisdiction over such land uses;  
• 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. 
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TABLES 
 

 



Table 1 
Hourly Weighted Sound Levels dB(A) For Various Land Use Activity Categories* 

Land Use 
Activity 
Category 

Leq(h) Description of 
Land Use Activity Category 

A 57 (exterior) 

Lands on which serenity and quiet are of extraordinary significance 
and serve an important public need and where the preservation of 
those qualities is essential if the area is to continue to serve its 
intended purpose. 

B 67 (exterior) Residential 

C 67 (exterior) 

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

D 52 (interior) 

Auditoriums, day care centers, hospitals, libraries, medical facilities, 
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. 

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. 
Noise Measurement Results

Site Time
ID Period

Number Medium Heavy Motor-
Trucks Trucks cycles Total

I-476 NB 1011 57 252 30 3 1353
I-476 SB 1242 21 213 9 0 1485
I-476 NB 855 51 189 0 3 1098
I-476 SB 1185 24 177 3 0 1389
I-476 NB 2271 27 13 0 6 2317
I-476 SB 1311 27 102 6 6 1452
I-476 NB 932 63 126 0 3 1124
I-476 SB 1656 18 186 3 3 1866
I-476 NB 939 60 192 63 3 1257
I-476 SB 1089 39 234 0 3 1365
I-476 NB 828 96 213 6 21 1164
I-476 SB 999 24 153 6 0 1182
I-476 NB 894 48 246 0 0 1188
I-476 SB 1080 15 186 0 0 1281
I-476 NB 1700 120 190 0 10 2020
I-476 SB 1040 30 130 20 0 1220
I-476 NB 1323 66 201 15 0 1605
I-476 SB 1290 66 222 3 0 1581
I-476 NB 1080 51 240 21 0 1392
I-476 SB 1065 60 255 3 0 1383
I-476 NB 1227 54 318 21 0 1620
I-476 SB 1227 48 204 18 3 1500
I-476 NB 996 48 213 21 9 1287
I-476 SB 1101 39 201 0 0 1341
I-476 NB 1068 57 267 0 3 1395
I-476 SB 1062 39 216 3 0 1320
I-476 NB 1791 27 180 3 3 2004
I-476 SB 1170 30 153 3 3 1359
I-476 NB 1254 57 243 6 0 1560
I-476 SB 1344 54 198 12 3 1611
I-476 NB 1419 96 246 0 3 1764
I-476 SB 1185 81 183 9 6 1464
I-476 NB 1008 69 159 0 0 1236
I-476 SB 1506 36 255 9 6 1812
I-476 NB 990 42 225 15 3 1275
I-476 SB 1215 33 237 9 0 1494
I-476 NB 990 42 225 15 3 1275
I-476 SB 1215 33 237 9 0 1494
I-476 NB 1212 48 156 0 3 1419
I-476 SB 1752 42 168 3 0 1965
I-476 NB 1236 66 111 0 3 1416
I-476 SB 1926 90 201 15 6 2238
I-476 NB 1152 63 279 0 15 1509
I-476 SB 975 27 159 0 0 1161
I-476 NB 1188 60 327 3 0 1578
I-476 SB 924 48 126 0 0 1098
I-476 NB 1251 48 228 0 0 1527
I-476 SB 1198 33 153 0 9 1393
I-476 NB 1209 54 258 3 9 1533
I-476 SB 1041 27 204 0 0 1272
I-476 NB 1683 39 198 6 0 1926
I-476 SB 1080 42 159 6 6 1293
I-476 NB 1767 27 180 6 6 1986
I-476 SB 1341 33 126 21 6 1527
I-476 NB 873 63 240 24 3 1203
I-476 SB 957 63 222 12 0 1254
I-476 NB 951 45 75 0 3 1074
I-476 SB 1713 39 195 12 3 1962
I-476 NB 951 48 216 0 12 1227
I-476 SB 1632 33 231 3 0 1899
I-476 NB 867 48 180 9 0 1104
I-476 SB 1143 21 192 12 3 1371
I-476 NB 1491 24 150 3 0 1668
I-476 SB 1071 9 141 9 6 1236
I-476 NB 804 78 282 9 9 1182
I-476 SB 816 36 195 0 3 1050
I-476 NB 825 60 228 9 12 1134
I-476 SB 777 24 189 0 3 993
I-476 NB 762 48 315 0 0 1125
I-476 SB 741 33 201 0 0 975
I-476 NB 1005 48 132 0 3 1188
I-476 SB 906 36 66 6 0 1014M15-3 2324 Steinsburg Rd 6.6.13 7:52am 55.5

Steinsburg Rd 6.4.13 12:39pm 67.1

M15-1 2300 Steinsburg Rd 6.4.13 12:10pm 66.8

M15-2

M13-1 Farmhouse @ MB Research Labs Wentz Rd 6.3.13 4:45pm 63.4

M14-1 Heiter Rd 6.4.13 11:26am 61.8

M12-2 1774-1770 Redbud Rd 6.4.13 9:01am 57.7

M12-1 1782 Redbud Rd 6.4.13 8:32am 60.3

M11-1 Comfort Inn, John Fries Highway 6.4.13 7:49am 58.3

M10-5 Molasses Creek Park, Krammes Rd 6.4.13 9:44am 58.6

M10-4 Krammes Rd 6.5.13 4:14pm 59.6

M10-3 Kumry Rd 6.5.13 3:35pm 60.1

M10-2 1890 Kumry Rd 6.5.13 2:27pm 65.9

M10-1 Kumry Rd 6.5.13 3:03pm 66.3

M9-2 Rosenberger Rd 6.5.13 1:21pm 58.2

M9-1 Rosenberger Rd 6.5.13 1:51pm 56.9

M8-2 1605 Doerr Rd 6.26.13 7:47am 66.7

M8-1 1575 Doerr Rd 6.26.13 8:15am 65.5

M7-2 Fox Hollow Golf Club 2020 Trumbauersville, Rd Bk Meter 
@60' 6.6.13 9:12am 64.7

M7-1 Fox Hollow Golf Club 2020 Trumbauersville, Rd Frt. Meter 6.6.13 9:12am 68.6

M6-2 Cabins off of Trumbauersville Rd 6.26.13 8:45am 67.8

M6-1 Residence Upper Ridge Rd 6.25.13 2:25pm 64.6

M5-3 Cabins off of Trumbauersville Rd 6.26.13 9:14am 68.4

M5-2 1960 Old Wood Rd 6.6.13 3:46pm 65.4

M5-1 Residence Old Wood Rd 6.25.13 12:16pm 62.6

M4-4 1190 Skymount Rd. 6.6.13 10:16am 62.3

M4-3 1100 Camp Skymount Rd 6.25.13 11:00am 60.3

M4-2 Residence Camp Skymount Rd 6.25.13 11:34am 61.8

M4-1 Boulder Woods Campground (pond) 6.25.13 10:15am 61.7

M3-1 1905 Upper Ridge Rd 6.25.13 3:02pm 61.8

M2-3 127 Badman Rd 6.5.13 11:01am 57.3

M2-2 143 Badman Rd 6.5.13 10:34am 56.8

M2-1 97 Badman Rd 6.5.13 9:52am 67.5

M1-4 Wambold Rd 6.5.13 8:15am 66.7

M1-3 1960 Wambold Rd 6.4.13 9:15am 60.3

M1-2 67 Wambold Rd 6.5.13 8:47am 65.7

M1-1 17 Wambold Rd 6.5.13 9:15am 64.5

Address of Measurement Site Date

Autos Buses

Measured 
Noise Level 

(dBA)

Hourly Traffic Based on Concurrent Traffic Counts

Roadway



Table 3.
Noise Validation Results

Site
ID

Number Modeled Measured
 Leq(h)  Leq

0

M15-3 2324 Steinsburg Rd 56.7 55.5 1

M15-2 Steinsburg Rd 67.0 67.1

M15-1 2300 Steinsburg Rd 67.7 66.8 1

M14-1 Heiter Rd 63.2 61.8 1

-2

M13-1 Farmhouse @ MB Research Labs Wentz Rd 62.8 63.4 -1

M12-2 1774-1770 Redbud Rd 55.9 57.7

2

M12-1 1782 Redbud Rd 60.0 60.3 0

M11-1 Comfort Inn, John Fries Highway 60.4 58.3

2

M10-5 Molasses Creek Park, Krammes Rd 56.6 58.6 -2

M10-4 Krammes Rd 61.8 59.6

2

M10-3 Kumry Rd 62.0 60.1 2

M10-2 1890 Kumry Rd 67.9 65.9

6

M10-1 Kumry Rd 68.1 66.3 2

M9-2 Rosenberger Rd 64.6 58.2

-1

M9-1 Rosenberger Rd 60.0 56.9 3

M8-2 1605 Doerr Rd 65.7 66.7

0

M8-1 1575 Doerr Rd 64.3 65.5 -1

M7-2 Fox Hollow Golf Club 2020 Trumbauersville, Rd Bk Meter 
@60' 65.0 64.7

1

M7-1 Fox Hollow Golf Club 2020 Trumbauersville, Rd Frt. Meter 68.7 68.6 0

M6-2 Cabins off of Trumbauersville Rd 68.8 67.8

2

M6-1 Residence Upper Ridge Rd 66.4 64.6 2

M5-3 Cabins off of Trumbauersville Rd 70.7 68.4

-1

M5-2 1960 Old Wood Rd 65.6 65.4 0

M5-1 Residence Old Wood Rd 62.0 62.6

-1

M4-4 1190 Skymount Rd. 62.0 62.3 0

M4-3 1100 Camp Skymount Rd 59.6 60.3

1

M4-2 Residence Camp Skymount Rd 64.0 61.8 2

M4-1 Boulder Woods Campground (pond) 62.2 61.7

0

M3-1 1905 Upper Ridge Rd 58.6 61.8 -3

M2-3 127 Badman Rd 57.4 57.3

0

M2-2 143 Badman Rd 57.5 56.8 1

M2-1 97 Badman Rd 67.8 67.5

2

M1-4 Wambold Rd 68.4 66.7 2

M1-3 1960 Wambold Rd 62.0 60.3

Address of Measurement Site

TNM Model Validation
Noise Levels in dBA

Difference 

2

M1-2 67 Wambold Rd 66.1 65.7 0

M1-1 17 Wambold Rd 66.8 64.5



Table 4
NSA 1 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M1-1 1 65 66 73 8 68 6 65 8 68 6 68 5 68 5
M1-2 1 66 67 69 4 61 8 60 9 61 8 63 6 61 8
M1-3 1 61 62 65 4 63 1 63 2 64 1 64 1 64 1
M1-4 1 70 71 76 6 70 6 67 9 71 5 72 4 71 5
R1-5 1 60 61 61 1 60 1 59 2 60 1 60 1 60 1
R1-6 1 61 62 67 5 63 3 60 6 63 3 63 3 63 3
R1-7 1 61 62 66 5 60 6 58 8 60 6 62 4 60 6

Existing 2014 Future No-Build 
2039     

43031 51637 24010 19208 23004
5 5 5 5 5

Impacted Receptors Receiving ≥ 5 dBA I.L. 4 5 4 2 4
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 80% 100% 80% 40% 80%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes No Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 4 5 4 4
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 10,758 10,327 6,003 5,751
Barrier Reasonable from a SF/BR Standpoint? No No No No
Average Noise Reduction for Benefited Receptors (dBA) 6.4 8.3 7.1 6.1
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes Yes Yes
Total Barrier Length (ft) 4303 4303 2401 2401 2401
Barrier Height Range (ft) 10 12 10 8 8 to 10
Average Barrier Height (ft) 10.0 12.0 10.0 8.0 9.6

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 I.L.

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted

NOTES:

Future Barrier (2039)

NSA 1

FHWA TNM Data File Future Build 2039 NSA 1 (9.1.14)           
Case 1: 10 ft

NSA 1 (9.1.14)           
Case 2: 12 ft

NSA 1 (9.1.14)           
Case 3: 10 ft Short

NSA 1 (9.1.14)           
Case 4: 8 ft Short

NSA 1 (9.1.14)           
Case 5: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     



Table 5
NSA 2 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M2-1 1 66 69 72 6 65 8 66 7 66 7
M2-2 1 56 57 61 5
M2-3 1 55 56 60 5 58 2 59 1 59 1
R2-4 1 57 59 64 7

Existing 2014 Future No-Build 
2039     

27535 7002 6602
1 1 1

Impacted Receptors Receiving ≥ 5 dBA I.L. 1 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 100% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1 1 1
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 27,535 7,002 6,602
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 7.6 6.6 6.5
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes Yes
Total Barrier Length (ft) 2753 700 700
Barrier Height Range (ft) 10 10 8 to 10
Average Barrier Height (ft) 10.0 10.0 9.4

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 I.L.

Total Number of Receptors Impacted

NOTES:

Future Barrier (2039)

NSA 2

FHWA TNM Data File Future Build 2039 NSA 2 (9.1.14)            
Case 1: 10 ft

NSA 2 (9.1.14)            
Case 2: 10 ft Short

NSA 2 (9.1.14)            
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)



Table 6
NSA 3 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

NSA 3 M3-1 1 57 59 63 5

Existing 2014 Future No-Build 
2039     

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 who

NOTES:

FHWA TNM Data File Future Build 2039

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)



Table 7
NSA 4 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M4-1 1 60 62 64 4 62 1 62 1 62 1
M4-2 1 59 61 67 7 64 2 64 3 64 3
M4-3 1 58 60 62 4 61 1 60 1 60 2
M4-4 1 60 62 63 3 61 3 61 3 61 3
R4-5 2 58 59 59 1 58 1 58 1 58 1

Existing 2014 Future No-Build 
2039     

12314 17239 24628
1 1 1

Impacted Receptors Receiving ≥ 5 dBA I.L. 1 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 0% 0% 0%
Barrier Feasible Based on 5 dBA Reduction Criteria? No No No
Benefited Receptors (those receiving ≥ 5 dBA I.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 I.L.goal met for at least one benefited receptor?
Total Barrier Length (ft) 1231 1231 1231
Barrier Height Range (ft) 10 14 20
Average Barrier Height (ft) 10.0 14.0 20.0

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 I.L.

NOTES:

Future Barrier (2039)

NSA 4

FHWA TNM Data File Future Build 2039 NSA 4 (9.1.14)            
Case 1: 10 ft

NSA 4 (9.1.14)            
Case 2: 14 ft

NSA 4 (9.1.14)            
Case 3: 20 ft

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted



Table 8
NSA 5 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M5-1 1 60 61 65 5 64 1 64 1 64 1
M5-2 1 62 62 69 6 63 5 63 6 62 6
M5-3 2 69 70 72 2
R5-4 2 65 66 68 3
R5-5 2 60 61 64 5

Existing 2014 Future No-Build 
2039     

10029 12035 20058
1 1 1

Impacted Receptors Receiving ≥ 5 dBA I.L. 1 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 100% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1 1 1
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 10,029 12,035 20,058
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 5.2 5.7 6.5
Is 7 dBA I.L.goal met for at least one benefited receptor? No No No
Total Barrier Length (ft) 1003 1003 1003
Barrier Height Range (ft) 10 12 20
Average Barrier Height (ft) 10.0 12.0 20.0

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 I.L.

Future No Barrier (2039)

Demolished
Demolished
Demolished

Total Number of Receptors Impacted

NOTES:

Future Barrier (2039)

NSA 5

FHWA TNM Data File Future Build 2039 NSA 5 (9.1.14)            
Case 1: 10 ft

NSA 5 (9.1.14)            
Case 2: 12 ft

NSA 5 (9.1.14)            
Case 3: 20 ft

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Barrier Area (ft2)
RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:



Table 9
NSA 6 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M6-1 1 64 65 69 5 64 5 64 5 63 6
M6-2 1 68 70 72 4
R6-3 1 63 65 69 6 69 0 69 0 67 2

Existing 2014 Future No-Build 
2039     

9845 11815 19691
2 2 2

Impacted Receptors Receiving ≥ 5 dBA I.L. 1 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 50% 50% 50%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1 1 1
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 9,845 11,815 19,691
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 4.6 4.9 5.8
Is 7 dBA I.L.goal met for at least one benefited receptor? No No No
Total Barrier Length (ft) 984 984 984
Barrier Height Range (ft) 10 12 20
Average Barrier Height (ft) 10.0 12.0 20.0

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 I.L.

NOTES:

Future Barrier (2039)

NSA 6

FHWA TNM Data File Future Build 2039 NSA 6 (9.1.14)            
Case 1: 10 ft

NSA 6 (9.1.14)            
Case 2: 12 ft

NSA 6 (9.1.14)            
Case 3: 20 ft

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:

Demolished

Barrier Area (ft2)
Total Number of Receptors Impacted



Table 10
NSA 7 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

3A 1 66 67 70 4 63 7 65.5 5 66 5
3B 1 64 65 67 3 62 6 62.3 5 62 5
4C 1 58 59 63 5 59 4 59.8 3 60 3
5C 1 56 57 60 4 57 4 57.9 2 58 2
2D 1 64 64 69 5 63 6 62.9 6 63 6
3D 1 60 61 65 5 61 4 61.0 4 61 4
4D 1 57 58 62 5 59 3 59.1 3 59 3
5D 1 55 56 59 4 56 3 57.3 2 57 2
1E 1 67 67 71 5 63 8 63.4 8 64 8
2E 1 62 63 68 6 62 6 62.3 6 62 6
3E 1 59 60 65 6 61 4 61.1 3 61 3
4E 1 56 57 62 5 58 3 59.0 3 59 2
5E 1 54 55 59 5 56 3 57.1 2 57 2
6E 1 53 54 57 5 55 2 56.0 1 56 1
1F 1 65 66 70 5 63 7 63.0 7 63 7
2F 1 61 62 67 6 62 5 62.3 5 62 5
3F 1 58 59 64 6 60 4 60.8 3 61 3
4F 1 56 56 61 6 58 3 59.0 2 59 2
5F 1 54 55 59 5 56 2 57.0 2 57 2
6F 1 52 53 57 5 55 2 55.7 1 56 1
1G 1 64 64 69 5 63 6 63.4 5 64 5
2G 1 60 60 66 6 62 4 63 3 63 3
3G 1 58 59 63 5 60 3 61 2 61 2
4G 1 55 56 60 6 58 3 59 2 59 2
5G 1 55 56 58 4 56 2 57 1 57 1
6G 1 52 53 57 5 55 2 55 1 56 1
1H 1 62 63 68 6 63 6 64 4 64 4
2H 1 59 60 65 6 61 4 62 3 62 2
3H 1 56 57 62 6 59 3 60 2 60 2
4H 1 54 55 60 5 57 2 58 2 58 2
5H 1 53 54 58 5 56 2 57 1 57 1
6H 1 51 52 56 5 54 2 55 1 55 1
1I 1 61 61 67 6 62 5 64 3 64 2
2I 1 58 59 64 6 60 3 62 2 62 2
3I 1 56 56 61 6 58 3 59 2 60 2
4I 1 54 54 59 6 57 2 58 1 58 1
5I 1 52 53 57 5 55 2 56 1 56 1
6I 1 51 52 56 5 54 2 55 1 55 1
1J 1 59 60 66 6 61 4 64 2 64 1
2J 1 57 58 63 6 60 3 61 1 61 1
3J 1 55 56 60 6 58 3 59 1 59 1
4J 1 53 54 58 5 56 2 57 1 58 1
5J 1 52 53 57 5 55 2 56 1 56 1
6J 1 50 51 55 5 54 2 54 1 54 1
1K 1 59 59 64 6 61 4 64 1 64 1
2K 1 56 57 62 6 59 3 61 1 61 1
3K 1 54 56 60 5 57 2 59 1 59 1
4K 1 52 53 58 5 56 2 57 1 57 1
5K 1 51 52 56 5 55 2 56 1 56 1
6K 1 50 51 55 5 53 2 54 1 54 1
1L 1 58 58 63 6 60 3 63 1 63 0
2L 1 55 56 61 6 58 3 61 1 61 1
3L 1 53 54 59 6 57 2 58 1 59 1
4L 1 52 53 57 5 56 2 57 1 57 1
5L 1 51 52 56 5 54 2 55 1 55 1
6L 1 50 51 54 5 53 2 54 1 54 1
7L 1 49 50 53 5 52 2 53 1 53 1
1M 1 57 57 62 6 60 3 62 0 62 0
2M 1 55 55 60 6 58 3 60 0 60 0
3M 1 53 54 58 5 57 2 58 0 58 0
4M 1 52 53 57 5 55 2 56 1 56 1
5M 1 50 51 55 5 54 2 55 1 55 1
6M 1 49 50 54 5 52 2 53 0 53 0
7M 1 48 49 53 5 51 2 52 1 52 1
1N 1 56 57 62 6 59 3 61 0 61 0
2N 1 54 55 60 6 57 2 59 0 59 0
3N 1 52 53 58 5 56 2 57 0 57 0
4N 1 51 52 56 5 55 2 56 0 56 0
5N 1 50 51 55 5 53 2 54 0 54 0
6N 1 49 50 53 5 52 2 53 0 53 0
7N 1 48 49 52 5 51 2 52 0 52 0

NSA 7

Future Barrier (2039)

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)



Table 10
NSA 7 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

Future Barrier (2039)

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)

1O 1 55 56 61 6 58 3 61 0 61 0
2O 1 53 54 59 6 57 2 59 0 59 0
3O 1 52 53 57 5 56 2 57 0 57 0
4O 1 51 52 56 5 54 2 55 0 55 0
5O 1 49 50 54 5 53 1 54 0 54 0
6O 1 48 50 53 5 52 2 53 0 53 0
7O 1 48 49 52 4 50 2 52 0 52 0
2P 1 53 54 58 6 57 2 58 0 58 0
3P 1 51 52 57 5 55 2 56 0 56 0
4P 1 50 51 55 5 54 1 55 0 55 0
5P 1 50 51 54 4 52 1 53 0 54 0
6P 1 48 49 53 5 51 2 52 0 52 0
7P 1 47 48 52 4 50 2 51 0 51 0
3Q 1 51 52 56 5 55 2 56 0 56 0
4Q 1 50 51 55 5 53 2 54 0 54 0
7Q 1 47 49 51 4 50 1 51 0 51 0

Existing 2014 Future No-Build 
2039     

41016 12004 11607
1.8 1.8 1.8

Impacted Receptors Receiving ≥ 5 dBA I.L. 1.5 1.2 1.2
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 83% 67% 67%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1.5 1.2 1.2
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 27,344 10,003 9,673
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 6.1 5.7 5.6
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes Yes
Total Barrier Length (ft) 4102 1200 1200
Barrier Height Range (ft) 10 10 8 to 10
Average Barrier Height (ft) 10.0 10.0 9.7

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 I.L.

Total Number of Receptors Impacted * ERU (0.15)

NOTES:

FHWA TNM Data File Future Build 2039 NSA 12 (9.7.14)        
Case 1: 10 ft

NSA 12 (9.7.14)        
Case 2: 10 ft short

NSA 12 (9.7.14)        
Case 3: Optimized

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)



Table 11
NSA 8 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M8-1 1 63 66 69 6 64 5 62 7 63 7
M8-2 1 64 66 72 8 67 5 67 5 68 5
R8-3 1 60 61 67 7 65 3 64 3 66 1

Existing 2014 Future No-Build 
2039     

22997 27597 20018
3 3 3

Impacted Receptors Receiving ≥ 5 dBA I.L. 2 2 2
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 67% 67% 67%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 2 2 2
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 11,499 13,799 10,009
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 4.9 6.2 5.6
Is 7 dBA I.L.goal met for at least one benefited receptor? No Yes Yes
Total Barrier Length (ft) 2300 2300 1701
Barrier Height Range (ft) 10 12 10 to 12
Average Barrier Height (ft) 10.0 12.0 11.8

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 I.L.

NOTES:

NSA 8

FHWA TNM Data File Future Build 2039 NSA 8 (9.1.14)            
Case 1: 10 ft

Future No Barrier (2039) Future Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted

NSA 8 (9.1.14)            
Case 2: 12 ft

NSA 8 (9.1.14)            
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     



Table 12
NSA 9 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M9-1 1 57 58 62 5 61 1 61 1 61 1
M9-2 1 62 62 66 4 61 5 59 7 59 7
R9-3 1 57 57 61 5 60 1 60 1 60 1
R9-4 1 62 62 67 5 66 1 66 1 66 1

Existing 2014 Future No-Build 
2039     

11041 17666 5996
2 2 2

Impacted Receptors Receiving ≥ 5 dBA I.L. 1 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 50% 50% 50%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1 1 1
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 11,041 17,666 5,996
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 5.1 6.9 6.5
Is 7 dBA I.L.goal met for at least one benefited receptor? No Yes Yes
Total Barrier Length (ft) 1104 1104 401
Barrier Height Range (ft) 10 16 12 to 16
Average Barrier Height (ft) 10.0 16.0 14.9

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 I.L.

Future No-Build 
2039     

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted

NOTES:

Future Barrier (2039)

NSA 9

FHWA TNM Data File Future Build 2039 NSA 9 (9.1.14)            
Case 1: 10 ft

NSA 9 (9.1.14)            
Case 2: 16 ft

NSA 9 (9.1.14)            
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014



Table 13A
NSA 10A Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M10-1 1 68 71 71 3 68 3 68 3 70 1
M10-2 1 67 69 69 3 63 7 62 7 63 7
M10-3 2 61 63 64 3 61 3 59 5 61 4

Existing 2014 Future No-Build 
2039     

20938 25126 13521
2 2 2

Impacted Receptors Receiving ≥ 5 dBA I.L. 1 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 50% 50% 50%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1 3 1
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 20,938 8,375 13,521
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 6.7 5.9 6.5
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes Yes
Total Barrier Length (ft) 2094 2094 1193
Barrier Height Range (ft) 10 12 10 to 12
Average Barrier Height (ft) 10.0 12.0 11.3

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 I.L.

Future No Barrier (2039) Future Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted

NSA 10A (9.1.14)         
Case 2: 12 ft

NSA 10A (9.1.14)         
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

NOTES:

NSA 10A

FHWA TNM Data File Future Build 2039 NSA 10A (9.1.14)         
Case 1: 10 ft



Table 13B
NSA 10B Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M10-4 1 60 61 68 8 65 3 63 5 63 5 67 1
M10-5 1 58 59 62 5 59 3 59 3 59 3 59 3
R10-6 2 57 58 64 7 60 4 58 6 61 3 61 3
R10-7 2 59 60 66 7 62 4 58 8 60 7 60 7
R10-8 1 60 61 63 3 60 3 59 4 61 2 62 1

Existing 2014 Future No-Build 
2039     

27939 39115 24879 18174
3 3 3 3

Impacted Receptors Receiving ≥ 5 dBA I.L. 0 3 3 2
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 0% 100% 100% 67%
Barrier Feasible Based on 5 dBA Reduction Criteria? No Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 0 5 3 2
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 7,823 8,293 9,087
Barrier Reasonable from a SF/BR Standpoint? No No No
Average Noise Reduction for Benefited Receptors (dBA) 6.3 5.8 6.5
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes Yes
Total Barrier Length (ft) 2794 2794 1805 1312
Barrier Height Range (ft) 10 14 12 to 14 12 to 14
Average Barrier Height (ft) 10.0 14.0 13.8 13.9

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 I.L.

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:

Future Barrier (2039)

NSA 10B (9.1.14)          
Case 4: R10-7 only

Total Number of Receptors Impacted

NSA 10B (9.1.14)          
Case 2: 14 ft

NSA 10B (9.1.14)          
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

NOTES:

NSA 10B

FHWA TNM Data File Future Build 2039 NSA 10B (9.1.14)          
Case 1: 10 ft

Barrier Area (ft2)



Table 14
NSA 11 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

NSA 11 M11-1 30 56 58 59 3

Existing 2014 Future No-Build 
2039     

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 who

NOTES:

FHWA TNM Data File Future Build 2039

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)



Table 15
NSA 12 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M12-2 1 56 57 63 7 57 7 55 9 56 8 56 8 55 8
R12-3 1 60 62 66 7 58 8 55 11 56 10 57 9 56 10
R12-4 1 56 58 65 8 57 7 55 10 56 9 56 9 56 9

R12-3A 1 58 60 66 8 58 8 55 11 55 11 56 10 55 10
M12-2A 1 55 57 62 7 57 5 55 8 56 7 56 7 55 7
R12-5A 1 55 56 62 7 60 2 56 5 58 4 58 4 57 5
R12-5 1 55 57 62 7 59 3 56 6 57 5 57 5 57 5
R12-6 1 54 56 61 7 60 1 56 5 58 3 58 3 57 4
R12-7 1 54 56 60 6 59 1 56 4 58 2 58 2 58 3
R12-8 1 53 55 59 6 58 1 55 4 58 1 58 1 57 2
R12-9 1 52 54 56 5 56 1 53 3 56 1 56 1 55 1
R12-10 1 52 53 56 4 56 0 55 1 56 0 56 0 56 0
R12-11 1 52 54 56 4 56 0 56 0 54 3 54 2 56 1
R12-12 1 53 54 57 4 55 2 52 5 54 4 54 4 53 4
R12-13 1 54 55 58 5 55 3 53 5 54 5 54 4 54 5
R12-14 1 56 58 60 4 56 4 54 6 56 4 56 4 56 4
R12-15 3 64 65 64 0 58 6 55 9 58 6 59 5 59 5
R12-16 1 64 65 62 -2 59 3 58 4 61 1 61 1 61 1
R12-17 1 57 58 59 3 57 2 54 5 56 3 56 3 56 3
R12-18 1 52 54 56 4 54 2 52 4 53 3 53 3 53 3
R12-19 1 51 52 55 4 53 2 51 4 52 3 52 3 52 3
R12-20 1 51 52 54 4 53 2 50 4 52 3 52 3 51 3
R12-21 1 51 52 54 4 53 1 51 3 53 2 53 2 53 2
R12-22 1 51 52 53 2 52 1 51 3 52 1 52 1 52 1
R12-23 1 51 53 54 3 53 1 52 3 53 2 53 2 53 2
R12-24 1 53 54 55 2 54 1 53 2 54 1 54 1 54 1
R12-25 1 55 57 57 2 56 2 55 3 56 2 56 1 56 2
R12-26 1 59 60 61 2 60 1 58 3 59 2 59 1 59 2
R12-27 1 65 66 63 -2 63 0 63 1 63 0 63 0 63 0

Existing 2014 Future No-Build 
2039     

38416 64027 21001 18292 21963
2 2 2 2 2

Impacted Receptors Receiving ≥ 5 dBA I.L. 2 5 2 2 2
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 100% 250% 100% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? Yes Yes Yes Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 5 14 10 9 11
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 7,683 4,573 2,100 2,032 1,997
Barrier Reasonable from a SF/BR Standpoint? No No No No No
Average Noise Reduction for Benefited Receptors (dBA) 7.0 7.7 7.4 6.8 6.8
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes Yes Yes Yes
Total Barrier Length (ft) 3201 3201 1050 1050 1159
Barrier Height Range (ft) 12 20 20 13 to 20 12 to 22
Average Barrier Height (ft) 12.0 20.0 20.0 17.4 18.9

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 I.L.

Future Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)

NSA 12

NSA 12 (10.16.14)       
Case 2: 20 ft

NSA 12 (10.16.14)       
Case 3: 20 ft short

NSA 12 (10.16.14)       
Case 4: 20 ft Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)

Recommended

Total Number of Receptors Impacted

NOTES:

FHWA TNM Data File Future Build 2039 NSA 12 (10.16.14)       
Case 1: 12 ft

NSA 12 (10.16.14)        
Case 5: 22 ft Optimized



Table 16
NSA 13 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

NSA 13 M13-1 1 62 63 69 7 66 3 62 7 62 7

Existing 2014 Future No-Build 
2039     

10030 18054 14626
1 1 1

Impacted Receptors Receiving ≥ 5 dBA I.L. 0 1 1
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 0% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? No Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 1 1
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 18,054 14,626
Barrier Reasonable from a SF/BR Standpoint? No No
Average Noise Reduction for Benefited Receptors (dBA) 6.7 6.5
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes
Total Barrier Length (ft) 1003 1003 902
Barrier Height Range (ft) 10 18 14 to 18
Average Barrier Height (ft) 10.0 18.0 16.2

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 I.L.

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted

NOTES:

Future Barrier (2039)

FHWA TNM Data File Future Build 2039 NSA 13 (9.1.14)           
Case 1: 10 ft

NSA 13 (9.1.14)           
Case 2: 18 ft

NSA 13 (9.1.14)           
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     



Table 17
NSA 14 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M14-1 2 61 63 66 5 62 4 59 7 60 7
R14-18 2 56 57 61 5 59 2 59 2 59 2
R14-19 2 58 60 61 3 55 6 54 7 54 7
R14-20 2 57 58 62 5 60 2 57 5 57 5
R14-21 3 58 59 63 5 59 3 57 6 58 5
R14-22 1 55 56 60 4 57 3 54 5 57 3

Existing 2014 Future No-Build 
2039     

32026 38431 20205
2 2 2

Impacted Receptors Receiving ≥ 5 dBA I.L. 0 2 2
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 0% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? No Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 10 9
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 3,843 2,245
Barrier Reasonable from a SF/BR Standpoint? No No
Average Noise Reduction for Benefited Receptors (dBA) 6.0 5.6
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes
Total Barrier Length (ft) 3203 3203 1700
Barrier Height Range (ft) 10 12 10 to 12
Average Barrier Height (ft) 10.0 12.0 11.9

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 I.L.

Barrier Area (ft2)
Total Number of Receptors Impacted

NOTES:

Future Barrier (2039)

NSA 14

FHWA TNM Data File Future Build 2039 NSA 14 (9.1.14)           
Case 1: 10 ft

NSA 14 (9.1.14)           
Case 2: 12 ft

NSA 14 (9.1.14)           
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     

Future No Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:



Table 18
NSA 15 Noise Barrier Evaluation

Noise Levels
Increase 

Over 
Existing

Noise Levels I.L. Noise Levels I.L. Noise Levels I.L.

M15-1 2 61 62 66 5 64 3 60 7 60 7
M15-2 1 59 60 64 5 62 2 58 6 60 5
M15-3 2 54 55 58 4 57 2 53 5 55 3

Existing 2014 Future No-Build 
2039     

24421 34190 17574
2 2 2

Impacted Receptors Receiving ≥ 5 dBA I.L. 0 2 2
Percent of Impacted Receptors Receiving ≥ 5 dBA I.L. 0% 100% 100%
Barrier Feasible Based on 5 dBA Reduction Criteria? No Yes Yes
Benefited Receptors (those receiving ≥ 5 dBA I.L.) 5 3
Square Footage per Benefited Receptor (SF/BR) ≤ 2000 6,838 5,858
Barrier Reasonable from a SF/BR Standpoint? No No
Average Noise Reduction for Benefited Receptors (dBA) 5.7 5.9
Is 7 dBA I.L.goal met for at least one benefited receptor? Yes Yes
Total Barrier Length (ft) 2442 2442 1198
Barrier Height Range (ft) 10 14 10 to 16
Average Barrier Height (ft) 10.0 14.0 14.7

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 I.L.

NOTES:

NSA 15

FHWA TNM Data File Future Build 2039 NSA 15 (9.1.14)           
Case 1: 10 ft

Future No Barrier (2039) Future Barrier (2039)

RECOMMENDED NOISE ABATEMENT SYSTEM DETAILS:
Barrier Area (ft2)
Total Number of Receptors Impacted

NSA 15 (9.1.14)           
Case 2: 14 ft

NSA 15 (9.1.14)           
Case 3: Optimized

NSA Site ID Number of 
Units Existing 2014 Future No-Build 

2039     
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PTC NE Extension MP A-38 to MP A-44

Salford Township, Montgomery County,  
West Rockhill & Milford Townships, Bucks County 

Figure 1
Project Location MapProject Study Area

Sources: Esri, DeLorme, NAVTEQ, TomTom, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), and the GIS User
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Noise Study Areas (NSAs) and Noise Receptors

") 24-hour Noise Monitoring Location
!( Monitored Sites (MX-X)
#* Modeled Sites (RX-X)



§̈¦476

¬«563
¬«663

§̈¦476

Montgomery
County

Bucks
County

Lehigh
County

643
8 97

2 51
12

10
11

!(

!(
!(

I-476 Northeast Extension

Camp Skymount Rd

§̈¦476§̈¦476

NSA 4

NSA 3

M4-3

M4-2

M4-1

Data Source:  Aerial base map made available from ArcGIS Online web mapping service.  Noise monitoring locations collected and mapped by Gannett Fleming.

200 0 200100
Scale (Feet)

Map Created On: 9/26/2014Sheet 3 of 12Noise Study Areas

´

³ PTC NE Extension MP A-38 to MP A-44
Salford Township, Montgomery County,  

West Rockhill & Milford Townships, Bucks County 

Figure 2C
Noise Study Areas (NSAs) and Noise Receptors
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Figure 2D
Noise Study Areas (NSAs) and Noise Receptors
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Figure 2E
Noise Study Areas (NSAs) and Noise Receptors
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Figure 2F
Noise Study Areas (NSAs) and Noise Receptors
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Figure 2G
Noise Study Areas (NSAs) and Noise Receptors
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Noise Study Areas (NSAs) and Noise Receptors
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Figure 2I
Noise Study Areas (NSAs) and Noise Receptors
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Figure 2J
Noise Study Areas (NSAs) and Noise Receptors
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Noise Study Areas (NSAs) and Noise Receptors
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Noise Study Areas (NSAs) and Noise Receptors
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APPENDIX C 
 

Traffic Data 



County

Growth Rate

Count Year 2011 = 24728 ADT Existing Count Year

Build ADT 2019 = 29064 ADT Build Year

Projected ADT 2039 = 43527 ADT Design Year

County

Growth Rate

Count Year 2011 = 24719 ADT Existing Count Year

Build ADT 2019 = 29053 ADT Build Year

Projected ADT 2039 = 43511 ADT Design Year

County

Growth Rate

Count Year 2011 = 3319 ADT Existing Count Year

Build ADT 2019 = 3901 ADT Build Year

Projected ADT 2039 = 5842 ADT Design Year

County

Growth Rate

Count Year 2011 = 5644 ADT Existing Count Year

Build ADT 2019 = 6634 ADT Build Year

Projected ADT 2039 = 9935 ADT Design Year

County

Growth Rate

Count Year 2011 = 5778 ADT Existing Count Year

Build ADT 2019 = 6791 ADT Build Year

Projected ADT 2039 = 10171 ADT Design Year

County

Growth Rate

Count Year 2011 = 3161 ADT Existing Count Year

Build ADT 2019 = 3715 ADT Build Year

Projected ADT 2039 = 5564 ADT Design Year
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NB Deceleration Ramp (Off Ramp D)

BUCKS
2.04

SB Deceleration Ramp (Off Ramp B)
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Mainline 2011 AADT 

A‐31 to A‐44  A‐44 to A‐56 

NB  SB  NB  SB 

Total  24,728  24,719  22,269  22,236 

Class 1  20,948  20,874  18,557  18,466 

Class 2  764  836  733  801 

Class 3  219  243  209  233 

Class 4  867  673  856  660 

Class 5  931  878  934  853 

Class 6  400  534  402  537 

Class 7  587  657  568  665 

Class 8  11  23  10  22 

Class 9  1  1  0  1 

Design Hourly Volumes (DHV) and corresponding daily traffic 

A‐31 to A‐44  A‐44 to A‐56 

NB  SB  NB  SB 

DHV  3,057  2,642  2,768  2,710 

% Trucks  6.6%  6.3%  8.0%  5.5% 

Daily Volume  31,988  28,630  36,118  30,913 

Quakertown Interchange AADT 

Quakertown I/C 

Entry  Exit 

Total  9,098  9,100 

Class 1  8,146  8,157 

Classes 2‐9  952  943 

Growth Rate 

2.04% per year for all segments as well as the interchange 

9%

6.5% Based on Field Observation, our 
spilt between Heavy Truck and 
Medium Truck is 81% and 19%.

Heavy Truck is three axles and 
above. Medium Truck is similar 
to local truck delivery "Fedex/
UPS"
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Highlight

aelaassar
Highlight

aelaassar
Highlight



County

Growth Rate

Count Year 2014 = 24182 ADT Existing Count Year

Build ADT 2019 = 25961 ADT Build Year

Projected ADT 2039 = 34487 ADT Design Year

BUCKS

SR 0663

1.43

M:\Projects\PTCO\PTCO1101C\ANALYTICAL\CALCULATIONS\TRAFFIC\TRAFFIC_DATA\SR 0663 ADT Data.xlsx 6/26/2014  10:25 AM



AM PM

NB On-Ramp 323 382

NB Off-Ramp 461 1480

SB On-Ramp (from WB SR 0663) 1006 403

SB On-Ramp (from EB SR 0663) 485 129

SB Off-Ramp 379 495

EB SR 0663 @ SB Ramps 1196 891

WB SR 0663 @ SB Ramps 635 1653

Approach
2039 Peak Hour Volumes



SITE NO: 24895

County BUCKS (09)

Route 0663

Segment 0050

Dir N

Current Avg Daily Traffic 12694

Current Avg Daily Truck Volume 901

K Factor 9

D Factor 65

T Factor 4

Truck Percent 7

Base Traffic Year 2013

Traffic Pattern Group URBAN - OTHER PRINCIPAL ARTERIALS

Page 1 of 1Selected Feature Information

6/26/2014http://www.dot7.state.pa.us/iTMS/Map/FeatureInfo.aspx?FeatureName=RMSTRAFFIC&...



SITE NO: 24895

County BUCKS (09)

Route 0663

Segment 0051

Dir S

Current Avg Daily Traffic 11488

Current Avg Daily Truck Volume 837

K Factor 9

D Factor 65

T Factor 4

Truck Percent 7

Base Traffic Year 2013

Traffic Pattern Group URBAN - OTHER PRINCIPAL ARTERIALS

Page 1 of 1Selected Feature Information

6/26/2014http://www.dot7.state.pa.us/iTMS/Map/FeatureInfo.aspx?FeatureName=RMSTRAFFIC&...
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