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November 7, 2008

Mr. Bruce Hill, Mayor
Township of Bordentown
1 Municipal Drive
Bordentown, NJ 085035

RE: BORDENTOWN TOWNSHIP NOISE SURVEY-ENGINEERING REPORT
CLIFTON MILL DEVELOPMENT
9 COVENTRY COURT
10 OXFORD COURT
61 WINDINGBROOK ROAD
15 WATERFORD DRIVE
BORDENTOWN TOWNSHIP, BURLINGTON COUNTY, NEW JERSEY

Dear Mayor Hill,

Pennoni Associates Inc. (Pennoni) is pleased to present this report to Bordentown Township relative
to the proposed widening project currently being designed by the New Jersey Turnpike Authority.
Based on the information provided to us, we understand that Bordentown Township is concerned
with noise impacts of the proposed widening project to adjacent residential neighborhoods along the
Turnpike. It also our understanding that the NJ Turnpike has completed an Environmental Impact
Statement (EIS) and preliminary engineering design for the project including noise impact analyses
and noise wall designs.

We have reviewed the Environmental Impact Statement (EIS) and preliminary plans prepared by the
Turnpike Authority relative to proposed noise walls and noise mitigation for the Clifton Mill
Development. Based on our review of these documents and our noise analysis completed October
20, 2008 this letter report outlines our findings and recommendations to mitigate noise that will be
created by the widening of the Turnpike.

The New Jersey Turnpike Authority’s Policy for Construction of Noise Barriers in-Residential Areas
(dated 2001) was used for the analysis of the noise levels within the Township. Based on this
guidance document, the following criteria are used (summary provided) to determine qualifying
locations for noise barriers:

e New Construction or Widening of Authority Roadway System
¢ Homes must physically exist or have a building permit at the time of the announcement of
the proposed construction or widening (existing in 2002 aerial mapping)

3071 E. Chestnut Avenue « Suite F-14 « Vineland, M) 08341 = Tel' 8546s6925081 = Fax: BS&He092:5243
WOWW DENNONI.Cam



TBRD 0801 MNovember 7, 2008 Page 2
Bruce Hill, Mayor Bordentown Township
¢ Provide benefit to exterior of homes of at least three (3) dB(A) Leq noise level reduction (see
definitions attached herewith).
¢ Either of the following conditions must be met:

1. Noise levels projected by the Authority must exceed 66 dB(A) Leq in the
design year during the peak noise hour.
2. Noise levels must be projected to increase at least 10 dB(A) Leq from the

Existing Year of study (baseline) to the Design Year during peak noise hour.

Should any and all of the above criteria be at a specific location or neighborhood, additional
requirements must be met for the construction of the barriers:

» Areduction of ten (10) dB(A) Leq below the noise level during the Design year is the design
goal to be considered for any proposed barrier when reasonable and cost effective. A five (5)
dB(A) Leq is the minimum reduction.

+ The construction cost of the proposed noise barrier must not exceed $50,000 per dwelling
unit receiving benefit.

Construction must be feasible from an engineering standpoint.
The height of the barrier may not exceed eighteen (18) feet.

Monitoring Locations-

Two (2) monitoring locations were located by the Turnpike Authority within the Township of
Bordentown and were designated as follows:

Site No. 2- This site was located adjacent to the southbound lanes located south of Bordentown-
Chesterfield Road (CR 528). Short-term noise levels were taken at #6 David Court (milepost 54.6
SB). This location is approximately 400 feet from the Turnpike and is representative of
approximately 50 homes. The existing highest recorded 20 minute Leq noise level was 65.2 dBA
during the am peak and the highest recorded 20 minute Leq was 61.5 dBA for the pm peak. Based on
a 20 minute observation, the EIS recommends the construction of a noise barrier for this location.
This barrier is the “missing” segment of barrier between the existing barriers previously constructed
under another Turnpike project. Upon completion of this barrier, the southbound side of the
Turnpike will have continuous barriers between interchange 7 and Bordentown—~Chesterfield Road.

No further investigation by Pennoni was performed at this location.

Site No. 2A- This site was located adjacent to the northbound lanes located south of Bordentown-
Chesterfield Road (CR 528). Short-term noise levels were taken at #49 Winding Brook Road
(milepost 54.3 NB). This location is approximately 1,000 feet east of the Turnpike and is
representative of several hundred attached and single family homes. The existing highest recorded 20
minute Leq noise level was 63.5 dBA during the am peak and the highest recorded 20 minute Leq
was 64.3 dBA for the pm peak.
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Additional Sites- Pennoni, at the request of the Township, performed a noise analysis at four
locations within the Clifton Mill development (#9 Coventry Court, #10 Oxford Court, #61
Windingbrook Road, #15 Waterford Drive). These locations varied in distance between 1,163 feet
and 1,706 feet east of the NJTP travel way (NB). Sampling periods were from approximately 4:00am
to 8:00am and from 5:00pm to 8:00pm at each location. While the Leq measurements for the entire
sampling periods were below 66.0 dBA for the 30 minute Leq (65.03 dBA at 9 Coventry Court and
64.07 at 10 Oxford), Leq measurements at the 30 minute intervals were higher than the 63.5 dBA
identified in the EIS, which were done at 20 minutes.

It can be anticipated that the Turnpike widening will increase the Leq Levels by 4-6 dBA in the
Design Year as shown at other locations in Table 4.100. By comparison, the Pennoni results at #9
Coventry Court (65.03 dBA by Pennoni) were similar to the EIS levels at site no. 2 -#9 David Court,
(65.2 dBA) which is being considered for a noise wall by the Turnpike.

Please note that on the date of the Pennoni noise measurements, Georgetown Road was closed to
traffic for construction. However, no construction was observed in the vicinity of the Clifton Mill
Development or the Turnpike. Therefore, since no traffic was present on Georgetown Road the only
traffic noise recorded emanated from the Turnpike only.

Reflective Barriers- The existing noise barriers and the proposed barrier on the southbound side of
the Turnpike do not have an absorptive treatment and are reflective. A reflective barrier on one side
of the roadway can result in some sound energy being reflected back across the roadway to receivers
on the opposite side.

Based on the Federal Highway Administration’s FHWA Highway Noise Barrier Design Handbook,
residents may perceive a difference in sound after a barrier is installed on the opposite side of a
roadway. Practical highway measurements commonly show a 1 to 2 dB(A) increase in sound levels
due to the sound reflected off the opposing barrier. Therefore with construction of the proposed noise
barrier, a 1 to 2 dB(A) increase should be considered in the determination of the Design Year
analysis performed for the Clifton Mill development. Consideration of the application of sound
absorptive surfaces on the existing and the proposed barriers may be a cost effective alternative to
mitigate the reflective sound.

Based on the Pennoni study data, the southerly monitoring locations (9 Coventry and 10 Oxford)
within the development were observed to have higher Leq (1-2 dB(A)) than the northern locations
61 Winding Brook and 15 Waterford). The southern locations are physically further away from the
Turnpike mainline but closer to interchange #7 and also in line with the elevated portion of the
Tumpike mainline that has southbound barriers. The difference in Leq between the southern and
northern locations is consistent with the 1 to 2 dB(A) increase in sound levels due to the sound
reflected off the opposing barrier as referenced in the FHWA Highway Noise Barrier Design
Handbook.
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Environmental Impact Statement Review-

According to Table 4.100 in the EIS report, all of the noise sensitive communities represented have
an increase in Leq level between the existing and build without Abatement levels with the exception
of this location (5ite No. 2A) which has a decrease. This decrease would indicate that with the
construction of the Turnpike widening and the increase in traffic associated with the future design
year that the development would observe a decrease in the noise produced on the Turnpike.
However, this is inconsistent with other studied locations and should be reviewed.

In addition, the EIS identified 21 residential receptors within the development. [t is unclear which
residences were identified and whether the multifamily units (3-5 units per building) were included.
Additionally, the noise data used to develop the existing Leq levels was not included in the EIS

report,

Please note that these locations may experience an additional increase in noise from the reflective
noise caused by construction of the proposed barrier on the southbound side of the roadway.

Reforestation-

The No Net Loss Reforestation Act mandates that when a state entity plans to deforest one-half
acre or more, a reforestation plan must first be approved by the Division of Parks and Forestry. A
hierarchy of lands for the replanting of the trees begins with adjacent lands, state-owned lands
within the municipality and then property owned by the municipality. Reforestation plan
guidelines are followed to obtain a no-net-loss effect. The reforestation plan shall provide that if
tree planting cannot be conducted adjacent to the deforested area, that it be conducted either within
the municipality in which the deforestation occurred or within five miles of the site of the
deforestation. Tree planting may be conducted off-site by the State entity, if the division determines
that it is not practicable to conduct the tree planting efforts on-site. Off-site property may include
property owned or maintained by a State entity other than the one developing and implementing the
plan if the State entity that is to receive the benefits of the off-site tree planting efforts agrees.

Based on the Federal Highway Administration’s FHWA Highway Noise Barrier Design Handbook,
for vegetation to provide a substantial, or even noticeable, noise reduction, the vegetation area must
be at least 15 ft in height, 100 ft wide and dense enough to completely obstruct the line-of-sight
between the source and the receiver. This size of vegetation area may provide up to 5 dB(A) of noise
reduction. Taller, wider, and denser areas of vegetation may provide even greater noise reduction.
The maximum reduction that can be achieved is approximately 10 dB(A). Vegetation would need to
be at least 200 feet wide and 18 feet high to reduce noise levels by 10 dBA.
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A 22.6 acre lot (Block 93, Lot 3) is located westward and adjacent to the Clifton Mill development.
This property is owned by the Township of Bordentown and the NJDEP. Since it will be difficult for
the Authority to reforest within the existing Turnpike right-of-way, reforestation of this lot would
provide a benefit to both the Authority and the Clifton Mills development. Reforestation of this site
would compensate for the tree removal within a ten (10) mile portion of the Turnpike widening. In
addition, this reforestation would provide enhancement to the Black Creek corridor and associated
wetlands located adjacent to the Clifton Mills development.

Please note that reforestation at this location could be a cost effective mitigation alternative to
supplement the noise barrier wall since the property is owned by the Township and the NJDEP, is
located adjacent to the Tumnpike (and utility right-of-way) and reforestation is required for the
Turnpike widening project by law. The cost of the planting will be incurred by the Authority
regardless of the location of the trees mitigated.

Soil Berms-

Soil berms are an additional effective means for noise remediation. Acoustically, for a given site
geometry and comparable barrier height and length, a berm barrier will typically provide an extra |
to 3 dB(A) of attenuation. The considerations that are examined in deciding whether to build a wall
or a berm, include available area, materials, costs, aesthetics, and community concerns. Ideally, these
berms would be constructed adjacent to the northbound lanes of the Turnpike. A 12 feet high berm
would have a minimum footprint of 72 feet wide based on a 3:1 slope. The Turnpike has a limited
right-of-way available because of the widening project, the proximity of the aerial electric easements,
and the gas utility easement, a 72 feet berm may not be practical within the right-of-way. However,
the above referenced 22.6 acre lot (Block 93, Lot 3) could be utilized for the construction of such a
berm. A combination of the noise walls, constructed berms and reforestation would benefit the
Clifton Mills development.

Rubberized Asphalt-

Rubberized asphalt is a bituminous mix, consisting of blended aggregates, recycled rubber and
binding agents. The rubber is often obtained from used tires. Studies conducted locally, nationally,
and internationally, have shown that rubberized asphalt can reduce the noise pollution that is
associated with roadway traffic. The NJDOT is currently studying the rubberized asphalt pavement
performance in New Jersey.

The conclusions of a 6-year study indicate that the use of rubberized asphalt on Alta Arden
Expressway (California) resulted in an average four (4) decibel reduction in traffic noise levels as
compared to the conventional asphalt overlay. This noise reduction continued to occur six (6) years
after the paving with rubberized asphalt. This degree of noise attenuation is significant, as it
represents a 60% reduction in traffic noise energy, and a clearly perceptible decrease in traffic noise.
This traffic noise attenuation from rubberized paving is similar to the results documented in several
non-related studies conducted in recent years at other locations, both nationally and internationally.
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Rubberized asphalt has a greater durability and crack resistance, longer life cycle and cost savings,
safety, noise reduction and reduced thickness. The use of crumb rubber, or ground tire rubber to
enhance the durability and performance of asphalt concrete pavements is well recognized.
Rubberized asphalt mix makes roads more flexible under traffic loads and reduces ice formation,
noise level, embrittlement and cracking and it consumes scrap tires to the advantage of the
environment.

Use of this material on the Turnpike would be beneficial to local residents in several communities
including Bordentown Township by reducing the noise levels projected by the proposed widening,

Sound Absorbing Materials-

Noise walls can be constructed with sound absorptive materials rather than concrete. Several brands
including Durisol noise walls and Sound Fighter Systems are utilized in other States. The Durisol
noise walls are currently used in Pennsylvania and ma}f be an acceptable alternative to concrete
walls. -

The Durisol Noise Barrier System is essentially a post and panel system similar to the NJTA
concrete barriers. These barriers can be ground, structure or retaining wall mounted. Vertical posts
are anchored to the ground using caissons, driven piles, poured footings or structures. All panels span
horizontally between the posts and rest directly on the footings. Post spacings up to 24 feet can be
accommodated. Wall heights over 35 feet have been constructed. A standard Durisol noise wall is
sound absorptive on both sides: The Noise Reduction Coefficient (NRC) is from 0.70 to 0.90
depending on texture and design. The Durisol Noise barrier System is designed to meet all State or
AASHTO, ASTM, etc. requirements. All assembly of components uses no rigid connections to
allow for thermal, frost heave and settlement movements. :

Conclusions and Recommendations-

We believe that the criteria from The New Jersey Turnpike Authority’s Policy for Construction of
Noise Barriers in Residential Areas have been met for the Site No. 2A location. Specifically:

¥ New Construction or Widening of Authority Roadway System

v" Homes must physically exist or have a building permit at the time of the announcement of
the proposed construction or widening (existing in 2002 aerial mapping).

v Provide benefit to exterior of homes of at least three (3) dBA(A) Leq noise level reduction.

v" Noise levels projected by the Authori lt}r must exﬂeed 66 dB(A) Leq in the design year during
the peak noise hour. :

The following action items are rmmﬁléndéd:_ '.

¢ The Township should request the EIS noise data and number of receptors represented for this
location to verify the results.
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e The Authority should review the data contained in Table 4.100 for accuracy. Identification of
the 21 receptors locations should be reviewed. Additionally, the Design Year Leq should be
reexamined. s

e Further investigation is warranted by the Authority to ascertain whether the Design Year
reduction and the cost criteria are met.

e The 22.6 acre lot (Block 93, Lot 3) located westward and adjacent to the Clifton Mill
development should be considered for the reforestation location and/or construction of soil
berms.

e The Authority should consider of the use of rubberized asphalt and/or absorptive material or
coatings on the existing and proposed barriers.

If you have any questions or require additional information, please contact me.
Very truly yours,

PENNONI ASSOCIATES INC.

H ){&{Pﬁ 2T dﬂ/@&

Beth-Ann M. Grasso, P.E., C.M.E.
Acting Division Manager Civil/Site - Vineland

BMG/bmg
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Definitions:
Decibels (dB)
Sound Pressure levels expressed in decibels.

Equivalent Sound Level (Leq)

Ten times the base-10 logarithm of the square of the ratio of time-mean-square, instantaneous A-weighted
sound pressure, during a stated time interval, T (where T=t,-;), divided by the squared reference sound
pressure of 20 pPa, the threshold of human hearing, e.g., IHEQ, denoted by the symbol, Legiu, represents the
hourly equivalent sound level. L.y is related to Lae by the following equation:

Legr = Lag - 10*logo(tz-t1) (dB)

Where L,g = Sound exposure level in dB.

Sound Exposure Level (SEL, denoted by the symbol, L)

Over a stated time interval, T (where T=t;-t), tentimes g vjrmum
the base-10 logarithm of the ratio of a given time Sound Level
integral of squared instantaneous A-weighted sound

pressure, and the product of the reference sound

pressure of 20 pPa, the threshold of human hearing,

and the reference duration of 1 sec, The time interval,

T, must be long enough to include a majority of the

sound source’s acoustic energy. As a minimum, this

interval should encompass the 10 dB down points (see

Figure )

14 Tirne (s2c) ts

Frequency Weighting (A-Weighting)

The weighting network used to account for changes in level sensitivity as a function of frequency. The A-
weighting network de-emphasizes the high (6.3 kHz and above) and low (below 1 kHz) frequencies, and
emphasizes the frequencies between 1 kHz and 6.3 kHz, in an effort to simulate the relative response of the
human ear.

Noise Reduction Coefficient (NRC)

The NRC of an acoustical material is the arithmetic average to the nearest multiple of 0.05 of its absorption
coefficients at 4 one-third octave bands with center frequencies of 250, 500, 1000, 2000 Hertz. The NRC
rating can be viewed as a percentage (example: .80 = 80%) of what sound waves that come in contact with the
acoustical material are absorbed by the material and NOT reflected back within the room.
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EDUCATION
M.5., Drexel University, Civil Engineering,
2000
B.5., Drexel University,
Civil Engineering, 1996
A5, Atlantic Community College,
Mathematics, 1992

PROFESSIONAL

REGISTRATIONS/CERTIFICATIONS

Registered Professional Engineer, NJ

Certified Municipal Engineer, NJ

MJDEF Coastal Zone Management
Permitting Series, 1997

NJDEF Stream Encroachment Permit
Training, 1998

MJDEP Wetlands Permit Training, 1998 &
2004

MJDEP Advanced HEC-RAS Training,
1998 & 2001

MJOEP Stormwater Management Rule
and BMP Manual Training, Rutgers
University, 2004 & 2006

MJ Soil Erosion and Sediment Control
Training, 2006

MJDEP Sewer Extensions- Treatment
Works Approvals, Rutgers University,
2007

MJDEP Flood Hazard Area Training,
Rutgers University, 2007

BETH-ANN M. GRASSO, P.E., C.M.E.

EXPERIENCE SUMMARY

Ms. Grasso is a Project Manager responsible for site
development projects, noise barrier design and analysis,
highway  design, floodplain  delineations,  stormwater
management, flood control, dam inspections  and
reclassifications, permitting, and scil erosion and sediment
control plans. She has extensive experience in stream
encroachment .projects, including HEC-1, HEC-2, HEC-RAS,
TR&5, and NWS DAMBRK analyses. On select projects, she
was responsible for the preparation of preliminary and final
construction plans, studies, designs, specifications, and cost
estimates associated with infrastructure improvements involving
transportation and civil engineering projects for federal, state,
and local governments,

REPRESENTATIVE PROJECT EXPERIENCE
Pennoni Associates, Inc

Cape Advisors, Coachman’s Hotel, City of Cape May, NJ
(2006-2007)

Project Manager for a proposed 3 story mixed use building
consisting of 54 unit luxury hotel, restaurant, health club, office,
pool, garden areas, at grade parking garage and additional off-
street parking. Duties included preparations of major site plans,
site grading, State, County and local permits, coordinating with
architectural design, utility design and design of an underground
storm water recharge chamber system.

The Ingerman Group, Hope VI, Phase |, Pleasantville,
Atlantic County, New Jersey (2005-2007)

Project Manager for submission and construction documents for
federally and state funded project with scattered residential
dwellings for an 80 unit major subdivision and three separate
major subdivisions totaling 30 units for Hope VI revitilization
housing project in accordance with local, county, state and
federal regulations. Prepared submission plans for New Jersey
Department of Environmental Protection (NJDEP) to obtain a
Stream Encroachment Permit for flood control project including
five new culverts associated with three major subdivisions.






