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I. Executive Summary 
 
As a means to promote safe and efficient traffic flow within this area, the Virginia Department of 
Transportation (VDOT) and the Federal Highway Administration (FHWA) have identified two 
500-foot corridors on new alignment (Candidate Build Alternative A and Candidate Build 
Alternative B) and additional modifications to existing Route 257 (Dinkel Avenue), Route 704 
(Oakwood Drive), and Route 42 (John Wayland Highway).  The two proposed alternatives will 
span approximately 2.25 miles from Route 257, between Old Bridgewater Road and Mount 
Crawford Avenue, to Route 42, between Turner Ashby Drive and Killdeer Lane. Both will tie in 
with a modified alignment to Route 704. At this time, the planning study has only potential 
project corridors with no preliminary engineering currently developed. 
 
This report documents the existing and future noise levels associated with both alternatives for 
the proposed bypass in the community of Bridgewater, Rockingham County, Virginia.  Noise 
monitoring was performed at 11 locations, while noise modeling-only was conducted for nine 
additional sites to gain a thorough understanding of the existing noise environment. A project 
field view was performed to examine the project area, as well as document major sources of 
acoustic shielding (e.g., terrain lines, building rows, etc.) if present.  Noise modeling was 
completed for existing (2007), Design Year No-Build (2030) and Design Year Build (2030) 
conditions. Existing (2007) worst-case noise levels exceed FHWA/VDOT Noise Abatement 
Criteria (NAC) at many of the front-row receptors in the project area.  Future Design Year 
(2030) No-Build noise levels exceed the NAC in the same areas along Route 42 and Route 257, 
which is due to the increased traffic volumes.  Design Year (2030) Build condition noise levels 
are projected to increase (from No-Build conditions) at certain sites throughout the project 
corridor; however, due to proposed Design Year travel speeds, some of the future Build (2030) 
sound levels are predicted to decrease compared to future No-Build levels. 
 
Future noise levels were predicted at each monitored and modeled receptor site under both 
alternatives.  As identified in Table 2, by the shaded spaces in column 9 and column 10, future 
Build (2030) noise levels are projected to approach or exceed the FHWA/VDOT NAC at five 
receptor sites under Alternative A, representing approximately 13 residences, and six receptor 
sites under Alternative B, representing approximately 14 residences. Because future noise levels 
are projected to exceed the NAC for numerous Category B residential land uses, noise mitigation 
would be considered.  Following the selection and approval of an alternative, a Final Design 
noise analysis will be needed to thoroughly predict noise levels representative of that alternative. 
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II. Introduction 
 
Impacts associated with noise are often a prime concern when evaluating roadway improvement 
projects.  Roadway construction at a new location or improvements to the existing transportation 
network may cause negative impacts to the noise-sensitive environment located adjacent to the 
project area.  For this reason, FHWA and VDOT have established a noise analysis methodology 
and associated noise level criteria to assess the potential noise impacts associated with the 
construction and use of transportation projects. 
 
VDOT and FHWA have identified two potential 500-foot corridors to better accommodate traffic 
movements in and around the community of Bridgewater, Rockingham County, Virginia.  The 
project area can be seen in Figure 1-Regional Location Map. 
 
This report details the steps involved in the noise analysis for the Bridgewater Bypass, including 
noise modeling methodologies, results, impact evaluation, mitigation alternatives and abatement 
recommendations. The appendices attached at the end of this report include all relevant 
information that was incorporated into the noise modeling process. 
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III. Noise Analysis Terminology and Criteria 
 
The methodologies applied to the noise analysis for the Bridgewater Bypass are in accordance 
with VDOT’s “State Noise Abatement Policy”, effective January 1, 1997.  VDOT guidelines are 
based on the updated U.S. Department of Transportation, Federal Aid Policy Guide 23 CFR 772, 
U.S. Government Printing Office. 
 
To determine the degree of highway noise impact, the NAC have been established for a number 
of different use categories. Table 1 documents the NAC for the associated activity land use 
category shown in the adjacent column.  The majority of the land uses within the project corridor 
are considered Category B.  The NAC are given in terms of an hourly, A-weighted, equivalent 
sound level.  The A-weighted sound level frequency is used for human use areas because it is 
comprised of the sound level frequencies that are most easily distinguished by the human ear, out 
of the entire sound level spectrum.  Highway traffic noise is categorized as a linear noise source, 
whereas varying noise levels occur at a fixed point during a single vehicle pass by. Therefore, it 
is acceptable to characterize these fluctuating noise levels with a single number – thus the Leq, or 
hourly, equivalent noise level.  For highway noise assessments, Leq is typically evaluated over a 
one-hour period. 
 
Based on the existing noise levels modeled within the project area, the noise impact criterion was 
determined at each receptor site, based on either the “absolute” criteria shown in Table 1 or 
VDOT’s “substantial increase” criterion.  FHWA regulations state that if noise levels in any 
given location “approach” or exceed the appropriate abatement criterion, or if predicted traffic 
noise levels constitute a “substantial noise increase” above existing noise levels, abatement 
considerations are warranted. 
 
The Federal guidelines require the State Department of Transportation to define the levels that 
are considered to “approach” the absolute criteria.  For Activity Category B receivers, VDOT 
considers a noise level of 66 dBA or greater as approaching the Federal criterion of 67 dBA for 
Category B land uses and 71 dBA or greater as approaching the criterion of 72 dBA for Category 
C land uses.  In addition, the Federal guidelines require the State DOT to define a “substantial 
noise increase” above existing conditions.  VDOT has defined a “substantial noise increase” as 
an overall increase of 10 dBA, when comparing existing to future project-related noise levels.  
Areas that exceed the FHWA/VDOT NAC (as defined in Table 1) in the Design Year of the 
project typically warrant noise abatement considerations. 
 
 

 



Table 1 
Bridgewater Bypass  

FHWA/VDOT Noise Abatement Criteria 
Hourly A-Weighted Sound Level in Decibels (dBA) 

Activity Category Leq (h) Description of 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) 
Picnic areas, recreation areas, playgrounds, active sports areas, 
parks, residences, motels, hotels, schools, churches, libraries, and 
hospitals. 

C 72 (Exterior) Developed lands, properties, or activities not included in 
Categories A or B above. 

D -- Undeveloped lands. 

E 52 (Interior) Residences, motels, hotels, public meeting rooms, schools, 
churches, libraries, hospitals, and auditoriums. 
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• VDOT considers noise levels within 1 dBA of the above criteria to “approach” the criteria, and thus, warrant 
noise abatement consideration. 

• Source: VDOT, State Noise Abatement Policy, approved November 21, 1996, effective January 1, 1997. 

IV. Noise Monitoring Methodology and Existing Conditions 

The identification of noise-sensitive land uses and the location of existing Route 257, Route 42, 
Route 704, and the future proposed bypass alternatives guided the selection of noise monitoring 
locations.  In order to determine the existing noise conditions within the project area, noise 
monitoring was conducted at 11 representative noise sensitive receptor sites.  Figure 2 identifies 
the project area and the locations of the 11 noise monitoring sites. 
 
The following is an identification of each monitored and modeling-only receptor site that was 
evaluated for the Bridgewater Bypass. Individual noise receptor locations are shown on Figure 
2. Noise Sensitive Areas (NSA) were not developed due to the lack of dense residential 
structures with a common noise environment. Individual receptor sites will be used to evaluate 
traffic noise impacts and potential noise mitigation options, as well as for consideration of 
feasibility and reasonableness of possible noise abatement measures. 
 
Receptor R1 (1915 Mt. Crawford Avenue) represents two single-family residences between Mt. 
Crawford Avenue and Route 257 (Dinkel Avenue), approximately 85 feet from the edge of the 
westbound roadway of Route 257. The residence has direct access to Mt. Crawford Avenue, via 
a private driveway. The predominant noise source is Route 257. 
 
Modeling-Only Receptor M-1 represents two single-family residences between Mt. Crawford 
Avenue and Route 257, approximately 185 feet from the edge of the westbound lanes of Route 
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257. These residences have direct access to Mt. Crawford Avenue, via a private driveway. The 
predominant noise source is Route 257. 
 
Modeling-Only Receptor M-2 represents two single-family residences along the eastbound lanes 
of Route 257, approximately 65 feet from the center of Route 257. These residences have direct 
access to Route 257, via a private driveway. The predominant noise source is Route 257. 
 
Modeling-Only Receptor M-3 represents one two story, single-family farmhouse residence 
northeast of Mt. Crawford Avenue, approximately 1200 feet from the edge of roadway. Access is 
provided by a private drive to Mt. Crawford Avenue. Since this residence is isolated, there is no 
predominant highway noise source. 
 
Receptor R2 (Oakwood Drive) represents one two story, single-family farmhouse residence on 
the south side of Oakwood Drive, approximately 900 feet from the edge of Oakwood Drive. 
Access is provided by a private drive to Oakwood Drive. Since this residence is isolated, there is 
no predominant highway noise source. 
 
Receptor R3 (1095 Oakwood Drive) represents one single story, single-family residence, 
approximately 25 feet from the edge of Oakwood Drive. Access is provided by a private drive to 
Oakwood Drive, which is the predominant roadway noise source in the area. 
 
Modeling-Only Receptor M-4 represents one single-family farmhouse residence on the south 
side of Oakwood Drive, approximately 340 feet from the edge of Oakwood Drive. Access is 
provided by a private drive to Oakwood Drive, which is the predominant noise source in the 
area. 
 
Modeling-Only Receptor M-5 represents one single-family farmhouse residence on the north 
side of Oakwood Drive, approximately 50 feet from the edge of Oakwood Drive. Access is 
provided via private drive to Oakwood Drive, which is the predominant roadway noise source in 
the area.  
 
Receptor R4 (106/107 Sycamore Lane) represents two multi-family structures, accounting for 
eight residences. This receptor is located approximately 590 feet from the edge of Oakwood 
Drive. Access to Oakwood Drive is provided via Weeping Willow Lane. Since these residences 
are isolated, there is no predominant highway noise source.  
 
Modeling-Only Receptor M-6 represents two multi-family structures, accounting for eight 
residences. This receptor is located approximately 200 feet from Oakwood Drive. Access to 
Oakwood Drive, which is the predominant noise source in the area, is provided via Weeping 
Willow Lane. 
 
Receptor R5 (101 Weeping Willow Lane) represents one multi-family structure, accounting for 
four residences. This receptor is located approximately 80 feet from Oakwood Drive. Access to 
Oakwood Drive, which is the predominant noise source in the area, is provided via Weeping 
Willow Lane. 
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Receptor R6 (1436 Oakwood Drive) represents one single-family farmhouse residence on the 
north side of Oakwood Drive, approximately 195 feet from the edge of Oakwood Drive. Access 
is provided via private drive to Oakwood Drive, which is the predominant roadway noise source 
in the area. 
 
Receptor R7 (Turner Ashby High School) represents one high school athletic field on the east 
side of Turner Ashby Lane, approximately 780 feet from the edge of roadway. Access is 
provided to John Wayland Highway, via Turner Ashby Lane. Since this location is isolated, there 
is no predominant highway noise source. 
 
Receptor R8 (5403 Big Side Farms Road) represents one single-family farmhouse residence, 
southeast of John Wayland Highway, approximately 3500 feet from the edge of the northbound 
roadway. Access to John Wayland Highway is provided via Big Side Farms Road. Since this 
residence is isolated, there is no predominant highway noise source. 
 
Receptor R9 (5704 Herring Lane) represents one single-family residence and four apartments on 
the south side of John Wayland Highway, approximately 50 feet from the edge of the John 
Wayland Highway northbound roadway. Access to John Wayland Highway is provided via 
Herring Lane.  The predominant traffic noise source is John Wayland Highway. 
 
Receptor R10 (5708 Logans Hill Lane) represents two single-family residences along the 
southbound lanes of John Wayland Highway, approximately 90 feet from the edge of roadway. 
Access to John Wayland Highway is provided via Logans Hill Lane. The predominant traffic 
noise source is John Wayland Highway. 
 
Modeling-Only Receptor M-7 represents two single-family residences along the northbound 
lanes of John Wayland Highway, approximately 125 feet from the edge of roadway.  Access to 
John Wayland Highway is provided via Herring Lane. The predominant traffic noise source is 
John Wayland Highway. 
 
Modeling-Only Receptor M-8 represents one single-family residence along the southbound lanes 
of John Wayland Highway, approximately 100 feet from the edge of roadway. Access to John 
Wayland Highway is provided via Herring Lane. The predominant traffic noise source is John 
Wayland Highway. 
 
Modeling-Only Receptor M-9 represents one single-family residence along the southbound lanes 
of John Wayland Highway, approximately 105 feet from the edge of roadway. Access to John 
Wayland Highway is provided via private drive. The predominant traffic noise source is John 
Wayland Highway. 
 
Receptor R11 (5099/5101 John Wayland Highway) represents two single-family residences 
along the northbound lanes of John Wayland Highway, approximately 50 feet from the edge of 
roadway. Access to John Wayland Highway is provided via private drive. The predominant 
traffic noise source is John Wayland Highway. 
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Monitoring was performed at each site represented by an “R” (i.e., R1, R2, etc…) using 
Metrosonics dB-3080 dosimeters.  Readings were taken on the A-weighted scale and reported in 
decibels (dBA).  Prior to noise monitoring, noise meters were calibrated using a Metrosonics cl-
304 acoustical calibrator.  The noise monitoring equipment meets all requirements of the 
American National Standard Specifications for Sound Level Meters, ANSI S1.4-1983 (R1991), 
Type 2 and meet all requirements, as defined by FHWA.  Noise monitoring was conducted in 
accordance with the methodologies contained in FHWA-PD-96-046, Measurement of Highway-
Related Noise, (FHWA, May 1996). 
 
By placing the meters as close to the existing roadways as practical, the monitoring site locations 
provided an absolute worst-case existing noise level adjacent to the existing roadway corridor, 
and allowed for minimal influence from background noise sources. The monitoring process 
focused on the AM and PM traffic noise periods.  These peak traffic-noise periods correlate to 
peak hour traffic volumes, which occur during rush hours throughout the corridor. 
 
Short-term noise monitoring was conducted at the 11 representative receptor sites.  Monitoring 
was conducted at the majority of the locations during both AM and PM peak traffic periods.  Due 
to the project’s new alignment alternatives and subsequent distances from existing roadway 
networks, four receptor sites (R2, R3, R7, and R8) were monitored during the off-peak hours. 
These sites are not directly influenced by roadway noise sources and are dominated by 
background noise sources.  Monitored traffic volumes concluded that the PM peak hours period 
was the worse case period during field testing, thus the PM (3:00-6:00 PM) monitoring data were 
concluded to represent the most accurate monitored scenario for determining worst-case highway 
traffic noise. 
 
Monitoring, during the peak travel period, aids in establishing existing worst-case noise levels at 
the noise-sensitive locations within the corridor.  The AM peak period was monitored between 
6:00 and 9:00 in the morning on October 31, 2007, while PM monitoring was conducted between 
3:00 and 6:00 in the evening on October 30, 2007.  Monitoring was conducted at each site for 
10-minute durations within each of the monitoring periods. 
 
Noise levels were recorded at 10-second intervals for the 10-minute duration of each test.  Data 
collected by the sound analyzers included time, average noise level (Lav), maximum noise level 
(Lmax), and instantaneous peak noise level (Lpk) for each 10-second interval.  Additional data 
collected at each monitoring location included atmospheric conditions, wind speed, background 
noise sources, and unusual noise events.  Traffic data (vehicle volume and speed) were also 
recorded on all roadways, which were visible from the monitoring sites and significantly 
contributed to the overall noise levels.  Traffic was grouped into one of three categories: cars, 
medium trucks, and heavy trucks, as per VDOT procedures. 
 
The resulting hourly equivalent monitored noise level (Leq(h)) at each receptor is shown in 
column 3 of Table 2.  The results of the monitoring analysis indicated existing noise levels range 
from 41 to 65 dBA during the peak noise hour(s). Sites R2, R4, R7, and R8 represent ambient 
noise environments throughout the project area. 
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V. Noise Modeling Methodology and Existing Conditions 
 
Computer modeling is the accepted technique for predicting existing and future noise levels 
associated with traffic-induced noise.  Currently, the FHWA Traffic Noise Model (TNM) 2.5 
computer-modeling program is the approved highway noise prediction model.  The TNM has 
been established as a reliable tool for representing noise generated by highway traffic. The 
information applied to the modeling effort includes the following: conceptual alignment design, 
traffic data, and surveying of terrain.  Base mapping, aerial photography, and field views were 
used to identify noise-sensitive land uses within the corridor and any terrain features that may 
shield roadway noise.  The majority of the land uses in the project area are residential, and thus 
will be categorized as Category B land uses. 
 
The modeling process begins with model validation, as per VDOT requirements.  This is 
accomplished by comparing the monitored noise levels with noise levels generated by the 
computer model, using the traffic volume speeds and composition that were witnessed during the 
monitoring effort.  This comparison ensures that reported changes in noise levels between 
existing and future conditions are due to changes in traffic conditions and not to discrepancies 
between monitoring and modeling techniques.  A difference of three decibels or less between the 
monitored and modeled level is considered acceptable, since this is the limit of change detectable 
by the typical human ear. Table 2 provides a summary of the model validation for the existing 
2007 monitored conditions.  Column 5 represents the difference between the monitored level 
(column 3) and the modeled level produced by the noise model (column 4). Due to the remote 
location of the proposed alternatives, monitoring sites R2, R4, R7, and R8 are not directly 
influenced by local roadways and could not be validated in the modeling process. The data 
obtained at these sites are considered the ambient noise environment. 
 
Since most of the analyzed receptors show less than a 3-dBA difference between the monitored 
and modeled noise levels, the model is considered an accurate representation of actual existing 
conditions throughout the project area.  Following validation of the existing conditions model, 
additional modeling sites were added to thoroughly predict existing noise levels throughout the 
project corridor. 
 
Following the validation of the existing conditions noise model, additional noise modeling was 
performed for existing conditions using traffic data supplied by the traffic engineers (reference 
Appendix D).  This modeling step was performed to evaluate existing “worst-case” conditions 
associated with existing worst-case traffic volumes and composition.  Column 6 of Table 2 
provides a summary of worst-case existing noise levels, based on supplied worst-case existing 
traffic volumes.  Based on these existing noise levels, the noise impact criterion was determined 
at each receptor site, based on either the “absolute” criteria shown in Table 1 or VDOT’s 
“substantial increase” above existing conditions criterion. 
 
Traffic noise levels were predicted at all noise-sensitive land uses along existing roadways in the 
project corridor, using the latest version of the FHWA Traffic Noise Model (TNM 2.5).  A field 
view and noise monitoring was conducted on October 30 and October 31, 2007, respectively, to 
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determine the relationship of these sensitive land uses to the existing roadway network.  Existing 
worst-case (2007) noise levels were determined by incorporating detailed surveying of the 
existing transportation network into the noise model.  All primary and secondary roadways in 
close proximity to receptor sites that carry significant traffic volumes were added to the noise 
model.  For the purposes of this noise analysis, it was determined through field verification that 
Route 257, Route 704, and Route 42 are the dominant noise sources in the project area. 
 
Traffic data, including volumes, speeds, and composition, derived from VDOT were added to the 
noise model to predict existing noise levels throughout the project corridor. Posted roadway 
speeds were identified during the field view and were also incorporated into the noise model.  
Free flow, hourly traffic volumes were used for the noise analysis as shown in Appendix D, 
which can be viewed at the end of this report. 
 
Column 6 of Table 2 provides a summary of worst-case, existing (2007) noise levels, based on 
the supplied worst-case existing traffic volumes.  As shown, existing, worst-case noise levels 
range from 38 to 69 dBA, with impacts identified at sites R9, R10, R11, M-2, and M-9 
representing approximately 13 residences. Sites R2, R4, R7, R8, M-3, and M-4 are modeled 
ambient noise environments with no influence from roadway sources under existing conditions. 
 
 
VI. Evaluation of Design Year Noise Levels & Noise Impact Assessment 
 
Following the development of the existing conditions model and the prediction of existing 
(worst-case) noise levels, the assessment continued with the projection of future, Design Year 
(2030) noise levels.  This task was accomplished by accounting for the proposed improvements 
and applying Design Year (2030) traffic volumes and composition to the validated computer 
model.  Design Year (2030) noise levels were predicted with the proposed alternatives (A or B) 
in place and in use. 
 
The information applied to the future modeling effort includes conceptual bypass alternatives, 
traffic data derived from modeling efforts for future Build (2030) conditions, and terrain.  Base 
mapping and field views were used to further identify noise-sensitive land uses within the project 
corridor.  The future conditions model was created by adding the proposed future conceptual 
roadway alignments (Alternatives A and B) to the existing computer model.  Since detailed 
engineering was not developed during this phase of the project, the centerline of each 500-foot 
corridor was modeled using existing topography throughout the project area.  This future build 
model scenario for Alternatives A and B provides a worst-case future build noise level, and does 
not account for any proposed engineering specifics including cut/fill data.  Following the 
selection and approval of an alternative, a Final Design noise analysis will be needed to 
thoroughly predict noise levels representative of that alternative. 
 
Design Year (2030) traffic volumes, vehicle composition, and speeds were assigned to all 
existing and proposed roadways.  All traffic data used in the noise analyses were derived from 
traffic engineering studies performed during the planning phase of the project. 
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Future (2030) noise levels were modeled for the No-Build condition for comparison to noise 
levels under the Build condition.  The No-Build alternative was modeled with the assumption 
that the roadway improvements proposed would not be in place in the Design Year (2030) of the 
project, but the existing roadways would carry future traffic volumes, speeds and composition.  
The noise levels associated with the No-Build modeling analysis are summarized in column 8 of 
Table 2.  As shown, No-Build noise levels range from 48 to 72 dBA and are projected to 
approach or exceed the FHWA/VDOT NAC at five of the 20 noise receptor sites, representing 
13 residences. Sites R2, R4, R7, R8, M-3, and M-4 are modeled ambient noise environments 
with no influence from roadway sources under existing conditions. 
 
The next step in the noise analysis is to project future (Build condition), Design Year (2030) 
noise levels and to determine if receptors will approach or exceed the FHWA/VDOT NAC.  If 
the criteria are approached or exceeded at any receptor, under either alternative, noise mitigation 
would be considered and evaluated in an attempt to reduce future noise to acceptable levels.  The 
noise levels associated with the Build modeling analysis are summarized in column 9 
(Alternative A) and column 10 (Alternative B) of Table 2. 
 
As shown under Alternative A, future Build noise levels range from 41 to 70 dBA and are 
predicted to approach or exceed the FHWA/VDOT NAC at five of the 20 receptor sites, 
representing 13 residences. Sites R9, R10, R11, M-2, and M-9 are identified noise impacts as a 
result of the future Build (2030) Alternative A alignment and warrant noise mitigation. 
 
As shown under Alternative B, future Build noise levels range from 43 to 71 dBA and are 
predicted to approach or exceed the FHWA/VDOT NAC at six of the 20 receptor sites, 
representing 14 residences. Sites R8, R9, R10, R11, M-2, and M-9 are identified noise impacts as 
a result of the future Build (2030) Alternative B alignment and warrant noise mitigation. Site R8 
is predicted to be 54 dBA and is impacted by the “substantial increase” criterion, which is 
defined by VDOT as a 10 dBA increase over existing conditions. 



VII. Noise Contours 
 
Noise level contours are lines of equal noise exposure that typically parallel roadway alignments.  
Highway traffic noise is considered a linear noise source and sound levels can drop significantly 
over distance.  The degree that sound levels drop can vary based on a number of different factors 
including objects that shield the roadway noise, terrain features and ground cover type (e.g., 
pavement, grass or snow).  Noise level contours have become increasingly popular over the last 
several years, as they have been implemented in planning programs for undeveloped areas with 
roadway noise influence.  Through conscious planning efforts and noise contour generation, 
locality officials can restrict future development inside the noise impact zone (i.e., the area 
within the 66-dBA noise contour).  Table 3 summarizes the approximate noise level contours 
when considering the proposed bypass alternatives and the future traffic volumes, speeds, and 
composition. On average, the 66 dBA noise contour falls between 68 feet and 80 feet from each 
of the centerlines of the potential 500-foot roadway corridors. Until complete engineering is 
obtained from the project coordinators, an absolute noise contour cannot be properly defined. 
Ultimately, noise contours will be developed during the Final Design Phase of the project. 
 
 

* From  centerline of dom inant noise source

Table 3
Specific Noise Contours

Distance from  Centerline (feet)*

A

D esign  Y ear (2030) N oise Level Contours

66 dBA

B

A &  B

A &  B

Alternative

68 feet

75 feet

DistanceReceptor Site 

R7  75 feet

R8

R2

R3

80 feet
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VIII. Noise Abatement Evaluation 
 
Within the project area, Design Year noise levels are projected to approach or exceed the 
FHWA/VDOT NAC at multiple sites, under each alternative.  Therefore, as per FHWA/VDOT 
procedures, noise abatement considerations are warranted for these impacted properties. This 
section of the report documents the noise abatement options that were considered to reduce noise 
levels in the areas identified with Design Year noise impacts and evaluates potential mitigation 
measures for feasibility and reasonableness. 
 
FHWA and VDOT guidelines recommend a variety of mitigation measures which should be 
considered in response to transportation-related noise impacts.  While noise barriers and/or earth 
berms are generally the most effective form of noise mitigation, additional mitigation measures 
exist which have the potential to provide considerable noise reductions, under certain 
circumstances.  Mitigation measures typically considered include: 
 

• Construction of noise barriers and/or earth berms. 
• Acquisition (by purchase or condemnation) of additional right-of-way for noise barriers. 
• Acquisition (by purchase or condemnation) of additional right-of-way to supply buffer 

zones between the highway and adjacent noise-sensitive land uses. 
• Unique mitigation measures above and beyond traditional techniques for residential areas 

with noise levels of 75 dBA of greater (e.g., insulation, property acquisition). 
• Traffic management measures (e.g., speed restrictions and vehicle limitations). 
• Alignment (vertical or horizontal) modifications. 

 
Due to the project purpose and need and the nature of the proposed improvements, traffic control 
measures were not considered an appropriate solution.  Property acquisition to provide noise 
mitigation was not necessary or supported by the analysis. Therefore, noise barriers and/or earth 
berms were considered the only form of mitigation having the potential to reduce future noise 
levels. 
 
Noise walls and earth berms are often implemented into the highway design in response to 
identified noise impacts.  The effectiveness of a free-standing (post and panel) noise barrier and 
an earth berm of equivalent height are relatively consistent; however, an earth berm is often 
perceived as a more aesthetically pleasing option. Therefore, where possible, earth berms are 
typically the preferred form of noise mitigation.  The use of earth berms is not always an option 
however, due to the excessive space they require adjacent to the roadway corridor.  At a standard 
slope of 2:1, every one foot of berm height would require approximately four feet of horizontal 
width.  This requirement becomes more complex on roadway improvement projects, where 
residential properties often abut the proposed roadway corridor. In these situations, 
implementation of earth berms can require significant property acquisition to accommodate noise 
mitigation.  Due to limited right-of-way throughout the proposed roadway corridor and the 
potential impact (and acquisition) to adjacent residential properties that would be required to 
provide berms, earth berms were not considered a viable mitigation option for the majority of the 
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project. However, due to open space adjacent to R8, a berm could be a possible mitigation option 
dependant upon final engineering and corridor selection. In all other areas where warranted, 
noise barriers were evaluated in an attempt to reduce future noise levels below criteria. 
 
The effectiveness of a noise barrier is measured by examining the barrier’s capability to reduce 
future noise levels.  Noise reduction is measured by comparing future (Design Year) pre-and 
post-barrier noise levels.  This difference between unabated and abated noise levels is known as 
“insertion loss” (IL).  The following discussion presents potential mitigation measures for the 
sites within the Bridgewater Bypass corridor.  Where noise barriers were evaluated, the 
effectiveness of the barrier was measured in terms of achievable IL (reference Table 4). 
 
According to VDOT procedures, potential abatement measures must also be assessed for 
feasibility and reasonableness.  Noise barrier feasibility deals specifically with acoustical and 
engineering considerations such as: 
 

• Noise barriers must achieve at least 5 dBA IL at the majority of the impacted receptors to 
be considered feasible. 

• A 5 dBA IL at an impacted residence is categorized as a protected residence. 
• A 5 dBA IL at a non-impacted residence is categorized as a benefited residence. 
• The barrier cannot deny access to local vehicular and/or pedestrian travel. 
• There cannot be significant engineering and/or safety problems associated with the 

barrier which would preclude construction. 
 
Once noise abatement for a particular area is deemed to be feasible, the abatement is examined 
for reasonableness criteria.  Reasonableness, essentially, deals with the costs of the mitigation 
versus the benefits provided to the sensitive land uses.  VDOT policy states $30,000 will be 
allocated towards the construction of noise abatement for each protected or benefited residential 
land use (i.e., receives at least 5 dBA reductions). 
 
Future Build (2030) noise levels have been predicted to exceed the FHWA/VDOT NAC at 14 
residential land uses, represented by sites R8, R9, R10, R11, M-2, and M-9. The following is a 
discussion of evaluated barriers for each impacted receptor site where noise abatement is 
warranted. 
 
Modeling-Only Receptor M-2 represents two single-family residences along the eastbound lanes 
of Route 257 (Dinkel Avenue), approximately 65 feet from the edge of Route 257.  The future 
Build (2030) noise level is 70 dBA under Alternative A and 71 dBA under Alternative B. Noise 
mitigation at this site is warranted; however, it is not feasible due to the need for residential 
driveway access. 
 
Receptor R9 and Modeling-Only Receptor M-7 (Herring Lane) represent three single-family 
residences and four apartments on the south side of John Wayland Highway, along the 
northbound lanes. Access is provided to John Wayland Highway, via Herring Lane. The increase 
in future traffic volumes along John Wayland Highway, not the new alternatives, has resulted in 
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a noise impact throughout this community. The future Build (2030) noise level at R9 is 67 dBA 
under Alternative A and 66 dBA under Alternative B. A noise barrier analysis was completed in 
an attempt to mitigate this impact.  Non-impacted receptor site (M-7) was included in the barrier 
evaluation after defining the logical termini for barrier placement. This barrier would attain 
additional benefits for two residences represented by sites M-7.  A continuous noise barrier was 
evaluated for this area at heights ranging from 8-14 feet (reference Figure 2).  As shown in 
Table 4, this noise barrier would achieve feasible reductions for the majority of the evaluated 
residences (under both alternatives) at a height of approximately 8-feet.  Assuming a cost index 
of $32 per square-foot at an estimated length of 746 feet, this barrier would cost approximately 
$190,976 and would protect five residences, as well as benefit two additional residences 
(reference Table 5).  Considering these factors, the cost per benefited residence would be 
approximately $27,282, which is within VDOT’s allowable cost.  The evaluated noise barrier 
designed for these sites has been found to be warranted, feasible, and reasonable.  Further 
analysis of this barrier scenario is recommended in the Final Design phase of the project. 
  
Receptor R10 (5708 Logans Hill Lane) represents two one-story single-family residences along 
the southbound lanes of John Wayland Highway, approximately 90 feet from the edge of 
roadway. Access is provided to John Wayland Highway, via Logans Hill Lane. The increase in 
future traffic volumes along John Wayland Highway, not the new alternatives, has resulted in a 
noise impact throughout this community. The future Build (2030) noise level at R9 is 70 dBA 
under Alternative A and 69 dBA under Alternative B. A noise barrier analysis was completed in 
an attempt to mitigate this impact. 
 
A continuous noise barrier was evaluated for this area at heights ranging from 8-14 feet 
(reference Figure 2).  As shown in Table 4, this noise barrier would achieve feasible reductions 
for the majority of the evaluated residences (under both alternatives) at a height of approximately 
10-feet.  Assuming a cost index of $32 per square-foot at an estimated length of 376 feet, this 
barrier would cost approximately $120,320 and would protect two residences (reference Table 
5).  Considering these factors, the cost per benefited residence would be approximately $60,160, 
which is not within VDOT’s allowable cost.  Although the evaluated noise barrier designed for 
this site has been found to be warranted and feasible, it is not cost effective (reasonable) at this 
time.  Further analysis of this barrier scenario is recommended in the Final Design phase of the 
project. 
 
Modeling-Only Receptor M-9 represents two single-family residences along the southbound 
lanes of John Wayland Highway, approximately 105 feet from the edge of roadway. Access is 
provided via private drive to John Wayland Highway. The increase in future traffic volumes 
along John Wayland Highway, not the new alternatives, has resulted in a noise impact at this 
site. The future Build (2030) noise level at M-9 is 68 dBA for both alternatives. A noise barrier 
analysis was completed in an attempt to mitigate this impact. 
 
A continuous noise barrier was evaluated for this area at heights ranging from 8-14 feet 
(reference Figure 2).  As shown in Table 4, this noise barrier would achieve feasible reductions 
for the majority of the evaluated residences (under both alternatives) at a height of approximately 
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8-feet.  Assuming a cost index of $32 per square-foot at an estimated length of 467 feet, this 
barrier would cost approximately $119,552 and would protect two residences (reference Table 
5).  Considering these factors, the cost per benefited residence would be approximately $59,776, 
which is not within VDOT’s allowable cost.  Although the evaluated noise barrier designed for 
this site has been found to be warranted and feasible, it is not cost effective (reasonable) at this 
time.  Further analysis of this barrier scenario is recommended in the Final Design phase of the 
project. 
 
Receptor R11 (5099/5101 John Wayland Highway) represents two single-family residences 
along the northbound lanes of John Wayland Highway, approximately 50 feet from the edge of 
roadway. The future Build (2030) noise level is 68 dBA under Alternative A and 67 dBA under 
Alternative B. Noise mitigation at this site is warranted; however, it is not feasible due to the 
need for residential driveway access. 
 
Receptor R8 (5403 Big Side Farms Road) represents one single-family farmhouse residence, 
southeast of John Wayland Highway, approximately 3500 feet from the edge of the northbound 
roadway. Access is provided by via Big Side Farms Road to John Wayland Highway. Since this 
residence is isolated, there is no predominant highway noise source. The future Build (2030) 
noise level is 41 dBA under Alternative A and 54 dBA under Alternative B. Under proposed 
Alternative B, this site is impacted based on the VDOT “substantial increase” criterion. 
 
A continuous noise barrier was evaluated for this area at heights ranging from 8-14 feet 
(reference Figure 2).  As shown in Table 4, this noise barrier would achieve feasible reductions 
for the majority of the evaluated residences (under Alternative B) at a height of approximately   
8-feet.  Assuming a cost index of $32 per square-foot at an estimated length of 1,526 feet, this 
barrier would cost approximately $390,656 and would protect one residence (reference Table 5).  
Considering these factors, the cost per benefited residence would be approximately $390,656, 
which is not within VDOT’s allowable cost.  Although the evaluated noise barrier designed for 
this site has been found to be warranted and feasible, it is not cost effective (reasonable) at this 
time. 
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IX. Construction Noise 

 

VDOT is also concerned with noise generated during the construction phase of the proposed 
project.  The degree of noise impact will vary, as it is directly related to the types and number of 
equipment used and the proximity to the noise-sensitive land uses within the project area. 

Based on review of the project area, no significant, long-term construction-related noise impacts 
are anticipated. Any noise impacts that do occur, as a result of roadway construction measures 
are anticipated to be temporary in nature and will cease upon completion of the project 
construction phase. 

To help minimize these construction-related noise impacts, the contractor shall use equipment 
adapted to operate within reasonable noise levels and will conduct construction work in a 
responsible manner.  VDOT has implemented a specific set of guidelines to control and 
minimize construction-related noise levels.  In summary, these guidelines specify that the 
contractor shall limit construction noise levels to 80-dBA in areas that are in close proximity to 
the noise-sensitive areas outlined in this report.  Additionally, VDOT may monitor construction 
noise and may require noise abatement where noise levels exceed the 80-dBA threshold.  The 
contractor is advised to limit annoying noise levels between the hours of 10 PM-6 AM.  Finally, 
the construction equipment may not be altered in any way, so that noise levels exceed the 
original equipment specifications.  A detailed discussion of VDOT’s construction noise policy 
can be viewed in Section 107.14(b) 3 Noise, VDOT’s Road and Bridge Specifications (VDOT, 
2002). 

 

X. Conclusion 

 
In summary, the results of the preliminary noise analysis for the Bridgewater Bypass indicate 
that Design Year (2030) noise levels are anticipated to approach or exceed the FHWA/VDOT 
Noise Abatement Criteria at several front-row noise-sensitive receptor sites along the improved 
sections of the Route 257 and Route 42 throughways. Additional engineering for Alternative A 
and Alternative B is necessary to determine further noise impacts. A noise abatement evaluation 
to protect and/or benefit receptors R10 and M-9 concluded that noise abatement would not be 
cost effective (reasonable) as per VDOT cost per protected/benefited residence policy; however, 
noise mitigation for sites R9 and M-7 appears to be warranted, feasible, and reasonable. 
Although not feasible, a further noise abatement evaluation to protect receptor R8 will be needed 
during future phases of this project. It is recommended that further analysis of this project be 
completed during the Final Design phase of the project. VDOT is not committed to any of the 
aforementioned mitigation recommendations until the Final Design phase in completed. 
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NOISE METER AND ACOUSTICAL CALIBRATOR CALIBRATION 
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NOISE MONITORING DATA FORMS 
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Seg

ment Road Name From To Base No-Build Alt A Alt B

1 North Main St (Rt 11) South of Parsons Ct 5,646 11,738 11,081 10,486

2 Parsons Ct Rt 11 Friedens Church Rd (257) 3,903 5,931 6,448 6,387

3 Friedens Church Rd (257) Rt 11 Parsons Ct 11,234 21,812 21,819 22,409

4 Rt 11 Parsons Ct Friedens Church Rd (257) 7,758 11,821 10,648 10,114

5 Rt 11 North of Fridens Church Rd (257) 12,810 25,006 20,944 21,809

6 Rt 11 South of Oakwood Dr (704) 12,810 23,453 19,787 20,623

7 Rt 11 North of Cecil Wampler Rd (704) 12,166 21,178 19,544 18,953

8 Rt 11 South of Pike Church Rd 12,166 21,178 19,544 18,953

9 Dinkel Ave (257) West of Rt 11 9,677 14,815 15,877 15,654

10 Dinkel Ave (257) East of Bridgewater Rd 9,677 14,815 15,877 15,654

11 Dinkel Ave (257) West of Bridgewater Rd 9,677 17,744 21,196 20,520

12 Dinkel Ave (257) East of Mt Crawford Ave 8,131 16,198 16,237 17,004

13 Dinkel Ave (257) West of Mt Crawford Ave 8,131 11,123 11,327 11,752

14 Dinkel Ave (257) West of Hickory Ct 8,131 10,969 10,677 10,998

15 Dinkel Ave (257) East of 1st St 8,131 11,287 11,172 11,372

16 Dinkel Ave (257) Main St (42) 1st St 8,131 11,314 10,653 10,237

17 Main St (42) South of Dinkel Ave 10,769 13,334 13,922 13,476

18 Main St (42) Dinkel Ave Mt Crawford Ave 13,365 17,258 17,738 17,346

19 Mt Crawford Ave West of Dinkel Ave 2,602 7,242 5,433 5,990

20 Mt Crawford Ave East of Parkside Dr 2,602 7,242 5,433 5,990

21 Mt Crawford Ave East of Main St (42) 2,602 7,210 5,076 5,462

22 North Main St (42) Mt Crawford Ave N River Rd 17,102 25,603 23,949 23,943

23 N River Rd West of Main St 2,412 5,738 5,721 5,692

24 North Main St (42) North of N River Rd 16,950 26,124 25,764 25,329

25 North Main St (42) South of Oakwood Dr (704) 16,950 27,971 28,796 28,038

26 Main St (42) North of Oakwood Dr (704) 16,950 26,233 25,681 25,676

27 John Wayland Hwy (42) North of Turner Ashby Dr 16,950 26,794 28,418 28,394

28 John Wayland Hwy (42) South of Killdeer Lane 16,950 26,794 35,449 28,394

29 John Wayland Hwy (42) North of Killdeer Lane 16,950 26,794 35,449 36,520

30 John Wayland Hwy (42) South of Mason St (257) 16,950 28,350 36,824 37,715

31 John Wayland Hwy (42) North of Mason St (257) 16,950 28,317 36,595 37,307

32 Mason St (257) West of Wayland Hwy (42) 4,278 5,547 6,192 6,138

33 Oakwood Dr (704) East of Main St (42) 3,603 6,730 6,665 5,914

34 Oakwood Dr (704) East of Weeping Willow Ln 3,774 8,882 10,582 8,218

35 Lewis Byrd Rd (712) North of Oakwood Dr (704) 3,874 4,543 4,221 4,230

36 Oakwood Dr (704) West of Valley Pike Rd (11) 3,774 9,349 10,693 12,132

37 Old Bridgewater Rd (867) South of Dinkel Ave (257) 799 5,781 7,725 7,218

38 Cecil Wampler Rd (704) East of Valley Pike Rd (11) 3,841 11,938 14,206 14,201

39 Lewis Byrd Rd (712) South of Liskey Rd (756) 3,874 4,543 4,221 4,230

40 Pike Church Rd (701) East of Liskey Rd (712) 3,578 8,744 8,342 8,022

56 New Road South Dinkel Ave (257) Oakwood Dr (704) 0 0 6,221 5,521

57 New Road North Oakwood Dr (704) Wayland Hwy (42) 0 0 7,302 8,285
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