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I.

INTRODUCTION

Three noise sensitive areas (NSAs) were identified in the Section 101 Final Design
Noise Analysis as having noise impacts warranting mitigation consideration.

Although the

preliminary NEPA Noise Analysis recommended that noise barriers were feasible and
reasonable for all three of these NSAs, the more detailed Final Design Noise Analysis
recommended that a noise barrier would be feasible and reasonable for only NSA 5 (State
Route [S.R.] 0322 Section 101 Final Design Noise Analysis Report, October 2006).

Upon

Federal Highway Administration (FHWA) review and concurrence with the findings of the Final
Design Noise Analysis for Section 101 (see June 25, 2007, concurrence letter in Appendix A),
the Pennsylvania Department of Transportation (PennDOT) Engineering District 6-0 and its
consultant team undertook public outreach to the affected residents in Section 101, including a
community meeting with the residents of NSA 5. The conclusions of the public involvement
efforts were documented in the Final Design Noise Analysis Report Addendum: Public
Involvement (November 4, 2008).
Subsequent to the final design analysis and associated public involvement activities,
refinements in the highway design required several reanalyses of the recommended noise
abatement design for NSA 5. In addition to these highway design changes, an analysis was
performed to examine a potential extension of the NSA 5 sound barrier as requested
by PennDOT Engineering District 6-0 in response to concerns raised by affected residents.
Revised design year 2040 Peak Hour traffic volumes were also compared with the design
year 2026 Peak Hour traffic volumes used in the original 2006 Final Design Noise Analysis to
determine if any further reanalysis of the project would be required.

This Addendum

summarizes the design refinements and the resulting findings for Section 101 NSAs,
specifically NSA 5 and the proposed sound barrier design.
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II. NSA 5 SOUND BARRIER DESIGN CHANGES
Subsequent to the Section 101 final design analysis conducted in 2006, refinements in
the highway design associated with the inclusion of a retaining wall were made in 2012 and
2014. These design modifications required reanalyses of the recommended noise abatement
design for NSA 5. As noted, both modifications are engineering refinements to the retaining
wall associated with the noise barrier and do not alter the aesthetics of the community-side of
the barrier; therefore, no additional public coordination is required.
MODIFICATION #1
In 2012, the highway design engineers requested a reanalysis of the NSA 5 sound
barrier because of to a new barrier design which deviated from the barrier design as presented
in the 2006 Final Design Noise Analysis Report. Due to the inclusion of a retaining wall as part
of the highway design, what had been a completely ground-mounted sound barrier was required
to be designed partially as a structure-mounted barrier placing limitations on post spacing and
barrier height.

Although the footprint and acoustic profile of the new sound barrier design

deviated from what were presented in the Final Design Noise Report, final post-construction
barrier noise levels for NSA 5 with the new barrier design were similar to the results presented
in the report.
MODIFICATION #2
In late 2014, additional highway design refinements resulted in further modification of the
NSA 5 sound barrier design. Although the footprint of the sound barrier was similar to the 2012
design, this modification required a further reduction in panel height based on the maximum
permitted height in BD-679M (PennDOT Design Manual) for the moment slab-mounted
condition. This modified sound barrier design’s acoustic profile deviated significantly enough
from the previous designs that a reanalysis of this new design was required to ensure that its
performance was comparable with what had been presented in the 2006 Final Design Noise
Analysis Report.
The analysis of this modified sound barrier design yields final post-construction barrier
noise levels for NSA 5 that are within ±1 dBA of the post-construction barrier noise levels
predicted with the barrier design presented in the 2006 Final Design Noise Analysis Report.
This modified abatement design effectively mitigates noise impacts at five impacted residences
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and provides acoustic benefits at five additional non-impacted residences and still satisfies the
feasibility and reasonableness criteria of the PennDOT/FHWA policy at the time of the approval
of the report. Table 1 provides a comparison of the results of the modified barrier design as
compared with the recommended barrier design analysis that was presented in the Final Design
Noise Analysis Report.
TABLE 1
SUMMARY OF NSA 5 SOUND BARRIER NOISE REDUCTION RESULTS

Receptor

Units
Represented

No Barrier
Noise Levels
(dBA)

05
05-A
05-B
06
06-A
06-B
06-C
07
07-A
07-B
07-C
07-D
07-E

1
1
1
1
1
2
1
0
1
1
1
0
1

73.2
68.4
67.1
63.6
63.2
62.5
63.5
74.7
72.0
63.3
60.6
58.0
67.8

2006 Final Design Noise
Analysis

2015 TS&L Design**

Post-Barrier
Noise Levels
(dBA)

Noise
Reduction
(dBA)

Post-Barrier
Noise Levels
(dBA)

Noise
Reduction
(dBA)

60.6
59.9
61.9
59.0
61.2
58.8
59.7
61.8
62.8
60.1
59.3
57.4
60.7

12.6
8.5
5.2
4.6
2.0
3.7
3.8
12.9
9.2
3.2
1.3
0.6
7.1

61.1
60.1
62.2
59.3
61.5
59.0
60.1
62.5
62.1
60.0
59.1
57.4
60.8

12.1
8.3
4.9
4.3
1.7
3.5
3.4
12.2
9.9
3.3
1.5
0.6
7.0

11.00
15.01
18.00
1,257.00
18,871.00
$471,765.00
10
$47,177

Minimum Height (feet)
Average Height (feet)
Maximum Height (feet)
Length (feet)
Area (square feet)
Cost (based on $25 per square feet)
Benefits
Cost per benefit

13.00
14.05
15.00
1,252.00
17,598.00
$439,953.00
10
$43,995

Denotes noise impacted receptor
Denotes effective noise reduction (>/= 5 dBA) for impacted receptors for feasibility determination *
Denotes effective noise reduction (>/= 3 dBA) for non-impacted benefitting receptors for reasonableness determination *
* Based on PennDOT noise policy at time original Final Design Noise Analysis was submitted and approved
** 2015 Type, Size, and Location (TS&L) plan that includes the proposed 2014 Modification #2
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III. NSA 5 SOUND BARRIER EXTENSION

In July 2014, PennDOT Engineering District 6-0 requested an evaluation of a potential
extension of the NSA 5 barrier for the property at 412 Conchester Road. In the Section 101
Final Design Noise Analysis Report, this property was identified as not being noise-impacted
and, due to the location of a driveway on this property which directly accesses the eastbound
lane of U.S. Route 322, the recommended NSA 5 barrier design terminates at approximately
Station 77+50 prior to (west of) the driveway. As part of the right-of-way acquisition process for
Section 101, it was determined that the existing driveway at 412 Conchester Road would be
relocated but would still directly access U.S. Route 322. The property owner then proposed to
relocate the driveway to access Mt. Aire Farm Road at the back of the property and requested
that the proposed barrier (NSA 5 barrier) be extended along the front of the property. Because
of this potential design change, the recommended abatement design for NSA 5 was reanalyzed
to determine if an extension of this sound barrier would provide any acoustic benefit to 412
Conchester Road and also to determine if such a barrier extension would satisfy the feasibility
and reasonableness criteria of the PennDOT/FHWA noise abatement policy.
In the original noise analysis completed in 2006, two noise receptor locations (7-C and
7-D) were modeled on either side of the residence to predict future noise levels at areas of
typical frequent exterior human use (see Figure 1). The future Design Year (2026) noise levels
at these receptors were predicted to be 60.6 dBA at receptor 7-C and 58.0 dBA at receptor 7-D.
Neither of these noise levels approaches or exceeds PennDOT/FHWA noise abatement criteria
(NAC) and the residential property was identified as not being impacted by noise.
Additional noise receptors were modeled as part of the NSA 5 sound barrier reevaluation
to determine if a barrier extension to the east would be warranted, feasible, and reasonable.
Two additional receptors (7-C2 and 7-D2) were modeled approximately 45 feet and 25 feet from
the top of cut (see Figure 1) to demonstrate the maximum noise impact to the property. These
locations were not modeled in the original 2006 analysis as they are located in remote portions
of the subject property and the best representation of “areas of typical frequent exterior human
use” was determined to be located at receptors 7-C and 7-D adjacent to the resident’s pool and
house. While these two new receptors are not considered as representing an area of frequent
use, they are located within the subject residential property and are used to determine the
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effectiveness of a potential barrier extension throughout the large residential property.

In

particular, these receptors were used to compare the anticipated noise levels and noise
abatement achieved at the new receptors (property area with maximum noise levels) to the
original receptors at areas of typical frequent exterior human use. The information is provided
to assist PennDOT and FHWA in their review of the proposed extension and subsequently to
make decisions concerning the design of noise abatement features. It is not intended to reflect
a change in the study methodology used in the previous assessments for the project, but rather
to provide a full assessment for this particular property given the issues raised by the property
owner. Noise levels at 7-C2 and 7-D2 were predicted to exceed NAC (69.4 dBA at 7-C2, 67.5
dBA at 7-D2) and a barrier extension was evaluated at the request of the District.
An extension of the NSA 5 noise barrier to the east approximately 550 feet long and 15
feet tall along the top of cut was investigated to determine its effectiveness.

This barrier

effectively reduced noise at the impacted receptor locations 7-C2 and 7-D2 by 8.4 dBA and 8.0
dBA, respectively, but failed to provide any meaningful noise reduction at the original nonimpacted receptor locations closer to the residential structure (1.9 dBA at 7-C and 0.9 dBA at
7D).

The approximate cost of this barrier extension, based on $25 per square foot, is

$210,425. This cost exceeds the $50,000 per benefitted receptor reasonableness criteria that
was PennDOT noise policy at the time of the original noise analysis. The current PennDOT
noise policy uses a reasonableness criterion of 2,000 square feet per benefitted receptor in
place of the $50,000 per benefitted receptor. With an approximate area of 8,417 square feet,
this barrier similarly fails using the current policy’s reasonableness determination.
An extension of the NSA 5 noise barrier that would be within the reasonableness limits
was then investigated to determine its effectiveness.

Extending the NSA 5 barrier for

approximately 300 feet at a height of 10 feet along the top of cut effectively reduced noise at the
impacted receptor locations 7-C2 and 7-D2 by 7.9 dBA and 6.4 dBA, respectively, but failed to
provide any meaningful noise reduction at the original non-impacted receptor locations closer to
the residential structure (1.6 dBA at 7-C and 0.4 dBA at 7-D). The approximate cost of this
barrier extension, based on $25 per square foot, is $75,000. Consolidating the cost of the
original NSA 5 barrier ($471,765) with this additional $75,000 results in a total barrier cost of
$546,765.

Taking into account the original 10 benefitting receptors from NSA 5 plus the

residence at 412 Conchester Road, this barrier yields a cost of $49,705 per benefitted receptor.
Likewise, consolidating the area of the original NSA 5 barrier (18,871 square feet) with the
3,000 square feet of the extension would result in a total of 21,871 square feet. The resulting
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1,988 square feet per benefitted receptor satisfies the reasonableness criteria of the current
PennDOT noise policy.
The NSA 5 barrier that has been previously recommended for construction in the original
Section 101 Final Design analysis could be extended an additional 300 feet to the southwest
along the top of cut at a height of 10 feet. However, this barrier extension would effectively
reduce elevated noise levels for a very narrow impacted area of the property of concern along
the top of the cut and would not provide any significant noise reduction for areas of typical
frequent outdoor uses, such as the pool area and other locations closer to the residential
structure. In accordance with PennDOT Publication 24 (Project Level Highway Traffic Noise
Handbook) that requires the location of monitored and modeled receptor sites to be consistent
throughout the project limits and based on the limited effectiveness of this barrier extension, it
would not be recommended for further investigation.
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IV.

REVISED DESIGN YEAR TRAFFIC EVALUATION

In October 2014, updated traffic volumes and turning movements were provided for all
intersections in the U.S. Route 322 project corridor, including both Section 101 and Section 102
(Section 102 final design is ongoing) that were developed by the Delaware Valley Regional
Planning Commission for a 2020 Build Year and a 2040 Design Year. The 2040 Peak Hour
volumes were compared with the 2026 Peak Hour volumes used in the Section 101 Final
Design Noise Analysis and were found to be 25% lower on average than the traffic volumes
used in the Final Design Noise Analysis completed for Section 101 in 2006. As the 2026 Peak
Hour volumes in the Section 101 Final Design Noise Analysis evaluated a worst-case scenario
as compared with the revised 2040 Peak Hour volumes, it was determined that no reevaluation
is necessary.
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