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|. Executive Summary

This report addresses the noise evaluation performed for widening Route 17 from two lanes to four
lanes and replacement of the structurally deficient bridge over Interstate 95 in Spotsylvania
County, Virginia. The new bridge and associated approaches would accommodate four lanes on
Route 17 with a shared use path on the north side of the bridge and a sidewalk on the south side.
The design year for the project is 2040. The project location and the study area are depicted in
Figure 1 and Figure 2.

Noise abatement was evaluated for the noise sensitive receptors based on the Virginia Department
of Transportation (VDOT) and Federal Highway Administration (FHWA) criteria for Type | noise
abatement. All noise modeling was performed using Version 2.5 of the FHWA Traffic Noise
Model (FHWA TNM) and are in accordance with the VDOT Highway Traffic Noise Impact
Analysis Guidance Manual, dated July 14, 2015 (Version 7).

For analysis purposes, the project study area was divided into five (5) Common Noise
Environments (CNEs). CNEs include representative noise sensitive receptors within 500 feet of
the project area. The analysis includes evaluating noise sensitive receptors in all five CNEs for
the Existing Year (2014), the Design Year (2040) Build and the Design Year (2040) No Build
scenarios. A field visit was conducted at the project site to perform noise measurements at 14
locations and document field parameters to include in the Traffic Noise Model (TNM). An
additional 11 sites were included in the model to further represent the noise sensitive sites within
the five (5) CNEs.

Noise modeling was completed for Existing Year (2014) and Design Year (2040) Build and No
Build conditions. Design Year (2040) Build noise levels were predicted at each modeled receptor
site under the proposed widening scenario. For purposes of validating the FHWA TNM, noise
measurements and concurrent traffic counts were conducted in all CNEs and are reported in Table
2. Normal traffic growth can be expected to generally increase noise levels by from one to three
dB(A) in the project area. Noise levels were predicted at all modeled and measured receivers
representing 87 single family residences and two large multi-family developments for all modeling
scenarios (Activity Category B and C — Table 1). Under Design Year (2040) Build conditions a
total of two receptors representing one residence and one residential complex swimming pool are
predicted to experience noise impacts. These two impacts are predominately from 1-95 and not
attributed to widening of the Route 17 project. 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 considered negligible in all CNEs with the exception of one receptor in each of CNEs 1 and
3. Noise barriers were evaluated and determined not to be feasible or reasonable. A detailed
discussion of the noise abatement evaluation follows in Section V111 of this report.

No considerable, 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 would cease upon completion of the project construction phase.
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I1. Introduction and Background

Noise impacts are often a concern for roadway improvement projects when noise sensitive
environments are located adjacent to the project area. Noise analysis methodology and noise level
criteria established by Federal Highway administration (FHWA) and Virginia Department of
Transportation (VDOT) are utilized to assess the potential noise impacts of the transportation
improvement projects.

This report addresses the noise evaluation performed for widening Route 17 from two lanes to four
lanes and to replace the structurally deficient bridge over Interstate 95 in Spotsylvania County,
Virginia. The new bridge and approaches would accommodate four lanes on Route 17 with a
shared use path on the north side of the bridge and a sidewalk on the south side. The project
location and the study area are depicted in Figure 1 and Figure 2. The land use along the corridor
is mainly residential. The planned project area improvements are depicted in Figure 3.

Noise monitoring, noise modeling and impact evaluation were performed for noise sensitive
receptors based on the Virginia Department of Transportation (VDOT) and Federal Highway
Administration (FHWA) criteria for Type | noise abatement; generally within 500 feet of the
construction limits depicted in Figure 4.

I11. Noise Analysis Methodology, Terminology and Criteria

The methodologies applied to the noise analysis for the widening of Route 17 is in accordance with
VDOT’s “State Noise Abatement Policy” effective July 13, 2011 and the “Highway Traffic Noise
Impact Analysis Guidance Manual”, updated July 14, 2015. VDOT guidelines are based on Title 23
of the Code of Federal Regulations, Part 772 and the Procedures for Abatement of Highway Traffic
Noise and Construction Noise, (23 CFR 772).

To determine the degree of highway noise impact, Noise Abatement Criteria (NAC) have been
established for a number of different land use categories that are considered to be sensitive to
highway traffic noise. Table 1, located at the end of this report, documents the NAC for the
associated activity land use category shown in the adjacent column. The project is considered
developed with dense areas of residential development. For the purposes of this analysis, the
majority of the land uses are considered Category B (residential), with one Category C (an
apartment pool) land use within the project study area.

The NAC are given in terms of an hourly, A-weighted, equivalent noise level. The A-weighted
noise level frequency is used for human use areas because it is comprised of the noise level
frequencies that are most easily distinguished by the human ear within the noise level spectrum.
Highway traffic noise is categorized as a linear noise source, where varying noise levels occur at
a fixed point during a single vehicle pass by due to the Doppler effect and is affected by physical
barriers between the noise source and the receptor location as well as weather conditions. It is
acceptable to characterize these fluctuating noise levels with a single number known as the
equivalent noise level (Leq). The Leq is the value of a steady noise level that would represent the
same acoustic energy as the actual time-varying sound evaluated over the same time period. For
highway noise assessments, Leq is typically evaluated over a one-hour period.

Route 17 Bridge over 1-95 at Hospital Blvd 1
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Noise abatement determination is based on VDOT’s three-phased approach. The first phase (Phase
1) distinguishes if a sensitive receptor within a project corridor warrants highway traffic noise
abatement. The following describes the Phase 1 warranted criterion, as discussed in VDOT policy.
Receptors that satisfy either condition warrants consideration of highway traffic noise abatement.

* Predicted highway traffic noise levels (for the design year) approach or exceed the
highway traffic noise abatement criteria in Table 1. “Approach” has been defined by
VDOT as 1 dB(A) below the noise abatement criteria.

* A substantial noise increase has been defined by VDOT as a 10 dB(A) increase above
existing noise levels for all noise sensitive exterior activity categories. A 10 dB(A) increase
in noise reflects the generally accepted range of a perceived doubling of the loudness.

If a traffic noise impact is identified within the project corridor, then consideration of noise
abatement measures is necessary. The final decision on whether or not to provide noise abatement
along a project corridor will take into account the feasibility of the design and overall cost weighted
against the benefit. Phase 2 and Phase 3 of the three-phased approach are discussed in the noise
abatement evaluation section of this report.

1. Noise Monitoring Methodology

The identification of noise sensitive land uses with aerial imagery and local government parcel
data guided the selection of noise monitoring locations along the project corridor. In order to
validate the noise models, noise monitoring was conducted at 14 representative noise sensitive
receptor sites. Figure 3 shows an overview of the build alternative and Figure 4 shows the locations
of the 14 noise monitoring sites.

Short-term noise monitoring is not a process to determine design year noise impacts or barrier
locations. Short-term noise monitoring provides a level of consistency between what is present in
real-world situations and how that is represented in the computer noise model. Common Noise
Environments (CNEs) are groupings of receptor sites that, by location, form distinct communities
within the project area and are exposed to similar noise sources and levels; traffic volumes, traffic
mix, and speed; and topographic features. These areas are used to evaluate traffic noise impacts
and potential noise mitigation options to residential developments or communities as a whole, as
well as for consideration of feasibility and reasonableness of possible noise abatement measures
for specific communities.

Monitoring was performed at 14 noise sensitive receptors using Type | Rion NA-28 sound level
meters on the A-weighted scale and reported in decibels (dB(A)). The sound level meters (SLM)
were calibrated with a Rion NC-74 calibrator. The SLMs meet the American National Standard
Specifications for Sound Level Meters, ANSI S1.4-1983 (R1991) Type 1 requirements as well as
those defined by FHWA. The SLMs were used to measure typical ambient background levels at
each site in accordance with the methodologies contained in FHWA-PD-96-046, Measurement of
Highway-Related Noise (FHWA, May 1996). See Appendix A for the field data sheets. Calibration
certificates related to noise meters and calibrators are contained in Appendix B.

Route 17 Bridge over 1-95 at Hospital Blvd 2
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Ambient noise measurements were conducted throughout the project study area. Short-term noise
monitoring was performed on March 23" of 2017 during hours of free flow conditions. Within
each of the CNEs, short-term (20-minute duration) noise readings were taken along with
concurrent traffic counts at 14 locations. Readings were taken on the A-weighted scale and
reported in decibels (dB(A)). It should be noted that short-term measurements were taken at
various times during the day on March 23, 2017 and did not necessarily represent the noisiest
condition at any particular measurement site (receptor). However all roads had free flow traffic
conditions during measurement periods. In addition, measurement sites (receptors) 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 within approximately 500
feet of Route 17 or the connection of Glenwood Drive and Germanna Point Drive. Data collected
included, Leg, Lmin, Lmax, and SEL as well as site geometry, unusual noise events, ambient weather
conditions (including temperature, humidity and wind speeds) and latitude and longitude. Traffic
was counted on local roads, as well as Route 17 and 1-95 during each measurement period and
grouped by autos, medium trucks, heavy trucks, buses, and motorcycles. Measured existing Legq
noise levels at short-term measurement sites (receptors) ranged from 43 to 69 dB(A). This data
was use in FHWA'’s Traffic Noise Model (TNM 2.5) to validate the project site model.

V. Undeveloped Lands

Highway traffic noise analyses are performed for developed lands as well as undeveloped lands if
they are considered “permitted”. Undeveloped lands are deemed to be permitted when there is a
definite commitment to develop land with an approved specific design of land use activities as
evidenced by the issuance of at least one building permit. In accordance with the VDOT State
Noise Policy, an undeveloped lot is considered to be planned, designed, and programmed if a
building permit has been issued by the local authorities prior to the Date of Public Knowledge for
the relevant project.

The Spotsylvania County Planning Department has no current record of planned or pending
development upon the undeveloped land included in the Project Area (Tax Map# 36-14-1 or TM
36-14-2) as of April 2017. There are no prior approved or active re-zoning, special use permits,
site plans, plats, building permits in the Spotsylvania system. Correspondence from Spotsylvania
County Planning Department is included in Appendix C.

VDOT considers the Date of Public Knowledge as the date that the final National Environmental
Policy Act (NEPA) approval is made. VDOT has no obligation to provide noise mitigation for any
undeveloped land that is permitted or constructed after the date of Public Knowledge. As a result
of the above coordination with Spotsylvania County, no ongoing permitted land uses appear to be
present within the project corridor.

V1. Validation and Existing Conditions

The FHWA Traffic Noise Model (TNM 2.5) is the approved highway noise prediction model for
predicting the Existing (2014) and Design Year (2040) noise levels associated with traffic-induced
noise. The modeling process begins with model validation, as per VDOT requirements. The short-
term noise measurements concurrently with the traffic data, site specific topography and existing
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characteristics were modeled and compared to measured noise levels. A difference of 3 dB(A) or
less between the monitored and modeled level is considered acceptable. This comparison ensures
that reported changes in noise levels between Existing (2014) and Design Year (2040) conditions
are due to changes in traffic conditions and not to discrepancies between monitoring and modeling
techniques.

Existing conditions include terrain lines based on site topography, barriers from buildings, local
roads, and existing traffic. Existing short-term measured noise levels and hourly traffic data based
on concurrent traffic counts are summarized in Table 4, with field measurement data sheets
contained in Appendix A. Validation results are shown in Table 5. The measured versus modeled
noise levels were within the acceptable 3 dB(A) range for all sites evaluated, therefore the FHWA
TNM is considered to be validated for this project. The results of the validation process were used
to help model the FHWA TNM used for purposes of modeling existing and future year noise levels,
determining future year impacts, and evaluating potential noise abatement options.

There are many factors that influence the measured noise levels that may cause differences with
computed noise levels of several decibels. Such factors included atmospheric conditions (upwind,
neutral or downwind), shielding by structures, and the representation of louder vehicles passing
during the measurement period. The validated noise model was the base noise model for the
remainder of the noise analysis. Modeling sites were added to the validated model to thoroughly
predict Existing (2014) noise levels throughout the project area. Additional noise modeling was
then performed for existing conditions using 2014 traffic data supplied by VDOT (see Appendix
D). This modeling step was performed to predict Existing (2014) worst-case noise levels
associated with existing worst-case traffic volumes and composition. Table 4 provides a summary
of the modeled Existing (2014) predicted worst-case noise levels in the project area.

Analysis locations were grouped into five CNEs which are groupings of receptor sites that, by
location, form distinct communities within the project area and have a common noise environment.
These areas were used to evaluate traffic noise impacts and potential noise abatement options and
to assess the feasibility and reasonableness of potential noise abatement measures for specific
communities. Where residential communities or groupings of noise sensitive land use areas exist,
both noise monitoring and noise modeling-only sites were grouped into a CNE. A description of
each CNE is provided below.

For noise analysis purposes, the project study area was divided into the following CNEs as shown
in Figure 2:

CNE 1

Activity Category B land uses located adjacent to the eastbound travel lanes (south side) of Route
17, including multi-family (Overlook Terrace apartments) residential dwellings on Lookout Lane
(Figure 3). The modeled existing (2014) worst-case noise level within CNE 1 is predicted to range
from 54-68 dB(A). Modeled existing (2014) noise levels exceed the NAC in this CNE with noise
impacts at one receptor representing the pool at Overview Terrace Apartments, as shown in Figures
2 and 3 and Table 5.

Route 17 Bridge over 1-95 at Hospital Blvd 4
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CNE 2

Activity Category B land uses located adjacent to the westbound travel lanes (north side) of Route
17 and to the east of Glenwood Drive, including Glenwood Manufactured Home Community
(Figure 3). The modeled existing (2014) worst-case noise level within CNE 2 is predicted to range
from 52-62 dB(A), with no noise impacts modeled, as shown in Figures 2 and 3 and Table 5.
Modeled existing (2014) noise levels do not approach or exceed the NAC in this CNE.

CNE 3

Activity Category B land uses located to the west of Glenwood Drive (Figure 4). The modeled
existing (2014) worst-case noise level within CNE 3 is predicted to range from 64-66 dB(A).
Modeled existing (2014) noise levels exceed the NAC in this CNE with noise impacts at receptor
3-1 on Gleewood Drive, as shown in Figure 2 and 3 and Table 5.

CNE 4

Activity Category B land uses located adjacent to the northbound travel lanes (west side)
Germanna Point Drive, including multi-family (Matti Hill Ct) residential dwellings (See Figure
3). The modeled existing (2014) worst-case noise level within CNE 4 is predicted to range from
50-52 dB(A), with no noise impacts modeled, as shown in Figures 2 and 3 and Table 5. Modeled
existing (2014) noise levels do not approach or exceed the NAC in this CNE.

CNE5

Activity Category B land uses located on Lee Hill School Drive near the corner of Route 17 and
Germanna Point Drive (Figure 3). The modeled existing (2014) worst-case noise level within CNE
4 is predicted to range from 57-60 dB(A), with no noise impacts modeled, as shown in Figures 2
and 3 and Table 5. Modeled existing (2014) noise levels do not approach or exceed the NAC in
this CNE.

VII. Evaluation of Design Year Noise Levels and Noise Impact Assessment

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. ENTRADA is not currently available for this
project, VDOT has provided preliminary traffic number that they indicated will for the preliminary
study. However, ENTRADA will be developed for the Final Design Noise Analysis which will
include hourly volumes, compositions, and operational speeds. Existing and future traffic data
used were based on design hourly volume, D and T factors provided by VDOT. The traffic data
used for modeling was approved by VDOT noise specialist. Traffic data used for prediction of
existing (year 2014) and future (year 2040) noise levels for both no-barrier and barrier conditions
is contained in Appendix D. 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 from VDOT. The modeled speed of 35 mph on Route 17 was based on the
information provided by VDOT (see Appendix D).

The modeled sites included in the existing model were used to predict the Design Year (2040)
noise levels throughout the project area. Additional noise modeling was then performed for
existing conditions using 2040 traffic data supplied by VDOT (see Appendix D). This modeling
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step was performed to predict Design Year (2040) worst-case noise levels associated with existing
worst-case traffic volumes and composition. This modeled analysis was performed with the
planned project improvements (Design Year Build Alternative). Table 4 provides a summary of
the modeled Design Year (2040) predicted worst-case noise levels in the project area for the Build
Alternative.

The following describes the locations and predicted sound levels of each CNE in the Route 17
Bridge Improvement Projects study area. CNE 1 is located in the southern project area while the
remaining CNEs (2 through 5) are located in the northern project area. The CNEs are shown in
Figures 2 and 3. All CNEs are located east of the Route 17 Bridge and are all residential.

CNE1

The dominant noise source within CNE 1 is I- 95. The Design Year (2040) Build sound levels are
predicted to range from 59-69 dB(A), with noise impacts at one receptor representing the Overview
Terrace Apartment pool attributed to noise levels from 1-95 and are not related to the widening of
Route 17. CNE 1 is comprised of four (4) measurement sites and five (5) modeled sites
representing approximately 10 single family residences and two (2) multifamily residences. Due
to Design Year (2040) Build sound levels exceeding the NAC, noise abatement is considered
warranted and will be discussed in Section VIII.

CNE 2

The dominant noise source within CNE 2 is I- 95. The Design Year (2040) Build sound levels are
predicted to range from 53-62 dB(A), with no noise impacts modeled. As such, consideration of
noise abatement within this CNE was not warranted. CNE 2 is comprised of five (5) measurement
sites and three (3) modeled sites representing approximately 70 single family residences.

CNE 3

The dominant noise sources within CNE 3 are 1-95 and Route 17. The Design Year (2040) Build
sound levels are predicted to range from 65-67 dB(A), with noise impacts modeled at receptor 3-
1 on Glenwood Drive attributed to noise levels from 1-95 and are not related to the widening of
Route 17. CNE 3 is comprised of one (1) measurement site and one (1) modeled site representing
two residences. Due to Design Year (2040) Build sound levels exceeding the NAC, noise
abatement is considered warranted and will be discussed in Section VIII.

CNE 4

The dominant noise source within CNE 4 is Route 17 and local roads. The Design Year (2040)
Build sound levels are predicted to range from 50-54 dB(A), with no noise impacts modeled.
Traffic data was not available for the new road addition connecting Glenwood Drive to Germanna
Point Drive although the volume is expected to be low. As such, consideration of noise abatement
within this CNE was not warranted. CNE 4 is comprised of three (3) measurement sites and one
(1) modeled site representing 6 multifamily residences.

Route 17 Bridge over 1-95 at Hospital Blvd 6
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The dominant noise source within CNE 5 is Route 17. The Design Year (2040) Build sound levels
are predicted to range from 59-62 dB(A), with no noise impacts modeled. As such, consideration
of noise abatement within this CNE was not warranted. CNE 5 is comprised of one (1)
measurement site and one (1) modeled site representing two residences.

VIII. Noise Abatement Evaluation

The appropriate level of highway traffic noise analysis must be completed to adequately address
whether noise abatement measures are warranted, feasible, and reasonable. Consideration of noise
abatement is required if noise levels approach or exceed the NAC (example: 66 dB(A) or higher
for Activity Category B and C land uses) or create a substantial noise increase 10 dB(A) over
existing levels. Under 23 CFR 772, if the predicted noise level approaches or exceeds the Noise
Abatement Criteria, there is a traffic noise impact regardless of whether or not the proposed project
is the cause and noise abatement must be considered. The noise levels for the future year were
compared to the NAC levels and to the increases over existing year noise levels to determine if
there would be any noise impacts. The Design year (2040) Build noise levels are also predicted to
exceed NAC at receivers R1-1 and R3-1. These receivers can be seen in Figure 4 and Figure 5.

Phase 2 and Phase 3 of VDOT’s three-phased approach to considering noise abatement and
determining the feasibility and reasonableness of noise barriers is discussed below in detail.

Phase 2: Feasibility Criteria for Noise Barriers

All receptors that meet the warranted criterion must progress to the “feasible” phase. Phase 2 of
the noise abatement criteria requires that both of the following acoustical and engineering
conditions be considered:

* At least a 5 dB(A) highway traffic noise reduction at impacted receptors. Per 23 CFR
772, FHWA requires the highway agency to determine the number of impacted receptors
required to achieve at least 5 dB(A) of reduction. VDOT requires that fifty percent (50%)
or more of the impacted receptors experience 5 dB(A) or more of insertion loss to be
feasible; and

* The determination that it is possible to design and construct the noise abatement measure.
The factors related to the design and construction include: safety, barrier height,
topography, drainage, utilities, maintenance of the abatement measure, maintenance access
to adjacent properties, and general access to adjacent properties (i.e. arterial widening
projects).

* The noise abatement measure is said to be feasible if it meets both criteria.

FHWA and VDOT guidelines recommend a variety of abatement measures that 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 abatement, additional abatement measures
exist that have the potential to provide considerable noise reductions, under certain circumstances.
A Dbrief description of VDOT-approved noise abatement measures is provided below:

Route 17 Bridge over 1-95 at Hospital Blvd 7
Preliminary Noise Analysis
Spotsylvania County



Gannett Fleming

Excellence Delivered As Promised

Traffic Control Measures (TCM): Traffic control measures, such as speed limit restrictions,
truck traffic restrictions, and other traffic control measures that may be considered for the reduction
of noise emission levels are not practical for this project. Reducing speeds will not be an effective
noise mitigation measure since a substantial decrease in speed is necessary to provide adequate
noise reduction. Typically, a 10 mph reduction in speed will result in only a 2 dB(A) decrease in

noise level, which is not considered a sufficient level of attenuation to be considered feasible.
Likewise, a 2 dB(A) change in noise is not perceptible to the human ear. Additionally, a reduction
in speed is not practical for this project since the posted speed is already 55 miles per hour.

Alteration of Horizontal and Vertical Alignments: The alteration of the horizontal and vertical
alignment has been considered to reduce or eliminate the impacts created by the proposed project.
Because residential development is located adjacent to the project corridor over much of its length,
it does not allow for meaningful alterations in the horizontal or vertical alignment without
significant impacts. Shifting the horizontal alignment to the east or west of its existing location to
reduce noise impacts to receptors will create undesirable impacts such as extensive right-of-way
acquisition and potentially relocations. Additionally, shifting the roadway alignment away from
one group of receptors to reduce noise impacts will cause noise levels to increase at the receptors
the alignment is being moved closer to. By maintaining the existing alignment, the project balances
impacts to receptors on both sides of the corridor. Further, altering the vertical alignment is not
practical because there is a minimum required clearance for 1-95 as it passes under Route 17.

Acoustical Insulation of Public-Use and Non-Profit Facilities: This noise abatement measure
option applies only to public and institutional use buildings. Since no public use or institutional
structures are anticipated to have interior noise levels exceeding FHWA'’s interior NAC, this noise
abatement option will not be applied.

Acquisition of Buffering Land: The purchase of property for noise barrier construction or the
creation of a “buffer zone” to reduce noise impacts is only considered for predominantly
unimproved properties because the amount of property required for this option to be effective
would create significant additional impacts (e.g., in terms of residential displacements), which
were determined to outweigh the benefits of land acquisition.

Construction of Berms / Noise Barriers: Construction of noise barriers can be an effective way
to reduce noise levels at areas of outdoor activity. Noise barriers can be wall structures, earthen
berms, or a combination of the two. The effectiveness of a noise barrier depends on the distance
and elevation difference between roadway and receptor and the available placement location for a
barrier. Gaps between overlapping noise barriers also decrease the effectiveness of the barrier, as
opposed to a single continuous barrier. The barrier’s ability to attenuate noise decreases as the gap
width increases.

Noise walls and earth berms are often implemented into the highway design in response to the
identified noise impacts. The effectiveness of a freestanding (post and panel) noise barrier and an
earth berm of equivalent height are relatively consistent; however an earth berm is perceived as a
more aesthetically pleasing option. In contrast, the use of earth berms is not always an option due
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to the excessive space they require adjacent to the roadway corridor. In these situations,
implementation of earth berms can require significant property acquisitions to accommodate noise
mitigation, and the cost associated with the acquisition of property to construct a berm can
significantly increase the total costs to implement this form of noise mitigation and make it
unreasonable.

Availability of fill material to construct the berm also needs to be considered. On proposed projects
where proposed grading yields excess waste material, earth berms can often be a cost effective
mitigation option. On balance or borrow projects the implementation of earth berms is often an
expensive solution due to the need to identify, acquire, and transport the material to the project
site. Earth berms may be considered a viable mitigation option throughout the project area, and
would be evaluated further where possible in the final design stage.

Additionally, the Code of Virginia (833.1-223.2:21) states: “Whenever the Commonwealth
Transportation Board or the Department plan for or undertake any highway construction or
improvement project and such project includes or may include the requirement for the mitigation
of traffic noise impacts, first consideration should be given to the use of noise reducing design and
low noise pavement materials and techniques in lieu of construction of noise walls or noise
barriers. Vegetative screening, such as the planting of appropriate conifers, in such a design would
be utilized to act as a visual screen if visual screening is required.” Based on the noise analysis,
there are two noise impacts at one residence and one swimming pool complex in CNE 1 and CNE
3, respectively. The predicted impacts are due to noise from 1-95 and are not related to the widening
of Route 17. The receptors are elevated and are significantly exposed to traffic for 1-95. It is not
likely any barrier, built on 1-95 right of way, is feasible and reasonable. Noise mitigation is not
recommended for this project. Therefore, there is no need for HB 2577 documentation that inquire
about the possibility of noise reducing design, the usage of low noise pavement, and visual
screening.

In summary, due to right-of-way constraints, noise barriers were considered the only form of
abatement having the potential to reduce Design Year (2040) Build noise levels.

Phase 3: Reasonableness Criteria for Noise Barriers

A determination of noise barrier reasonableness will include the consideration of the parameters
listed below. The parameters used during the NEPA process are also used during the final design
phase when making a determination of noise barrier reasonableness. All of the reasonableness
factors must collectively be achieved in order for a noise abatement measure to be deemed
reasonable.

e Viewpoints of the benefited receptors
VDOT shall solicit the viewpoints of all benefited receptors through certified mailings and
obtain enough responses to document a decision as to whether or not there is a desire for
the proposed noise abatement measure. Fifty percent (50%) or more of the respondents
shall be required to favor the noise abatement measure in determining reasonableness.
Community views in and of themselves are not sufficient for a barrier to be found
reasonable if one or both of the other two reasonableness criteria are not satisfied.

Route 17 Bridge over 1-95 at Hospital Blvd 9
Preliminary Noise Analysis
Spotsylvania County



Gannett Fleming

Excellence Delivered As Promised

e Cost-effectiveness

Typically, the limiting factor related to barrier reasonableness is the cost effectiveness
value, where the total surface area of the barrier is divided by the number of benefited
receptors receiving at least a 5 dB(A) reduction in noise level. VDOT’s approved cost is
based on a maximum square footage of abatement per benefited receptor, a value of 1,600
square feet per benefited receptor. Where multi-family housing includes balconies at
elevations that exceed a 30-ft high barrier or the topography causes receptors to be above
the elevation of a 30-ft barrier, these receptors are not assessed for barrier benefits and are
not included in the computation of the barrier’s reasonableness. For non-residential
properties such as parks and public use facilities, a special calculation is performed in order
to quantify the type and duration of activity and compare to the cost effectiveness criterion.
The determination is based on cost, severity of impact (both in terms of noise levels and
the size of the impacted area and the activity it contains), and amount of noise reduction.

¢ Noise Reduction Design Goals

The design goal is a reasonableness factor indicating a specific reduction in noise levels
that VDOT uses to identify that a noise abatement measure effectively reduces noise. The
design goal establishes a criterion, selected by VDOT, which noise abatement must
achieve. VDOT’s noise reduction design goal is defined as a 7 dB(A) insertion loss for at
least one impacted receptor, meaning that at least one impacted receptor is predicted to
achieve a 7 dB(A) or greater noise reduction with the proposed barrier in place. The design
goal is not the same as acoustic feasibility, which defines the minimum level of
effectiveness for a noise abatement measure. Acoustic feasibility indicates that the noise
abatement measure can, at a minimum, achieve a discernible reduction in noise levels.

Noise reduction is measured by comparing the future design year build condition pre-and post-
barrier noise levels. This difference between unabated and abated noise levels is known as
“insertion loss” (IL). It is important to optimize the noise barrier design to achieve the most
effective noise barrier in terms of both noise reduction (insertion losses) and cost. Although at least
a 5 dB(A) reduction is required to meet the feasibility criteria, the following tiered noise barrier
abatement goals are used to govern barrier design and optimization.

* Reduction of future highway traffic noise by 7 dB(A) at one (1) or more of the impacted
receptor sites (required criterion).

* Reduction of future highway traffic noise levels to the low-60-decibel range when
practical (desirable).

» Reduction of future highway traffic noise levels to existing noise levels when practical
(desirable).

The following is a discussion of the potential abatement measures for the impacted CNEs under
the worst-case Design Year (2040) Build Alternative. These areas will be identified and described
as such. Noise abatement was evaluated where noise impacts are predicted to occur. Where a noise
barrier was evaluated, the effectiveness was measured in terms of achievable insertion loss. Noise
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abatement measures in the project area were evaluated at heights ranging from 10 to 30 feet, at
two-foot increments. Tables 5 and 6 list the Design Year (2040) Build noise levels, the abated
noise levels, and the net insertion losses for the barriers and barrier systems that were determined
to be feasible and reasonable. Feasible and reasonable noise abatement was evaluated based on
constructability and the VDOT acoustic design goals. Noise abatement was determined to be
feasible and not reasonable for CNE 1 and CNE 3. Appendix E provides completed warranted,
feasible, and reasonable worksheets.

CNE 1

Design Year (2040) Build noise levels are predicted to exceed the NAC at one modeling site
representing a multifamily dwelling units pool within this portion of CNE 1. A noise barrier was
evaluated for this specific impact within CNE 1 along the elevated right of way travel lanes of I-
95. In total, the preliminary barrier system evaluated for this project has a length of 746 feet (see
Figure 5), with an average height ranging from 10 to 30 feet. The noise barrier achieves feasible
(>5 dB(A)) noise reductions at the one impacted receptor only with a 30 feet high barrier. The
barrier does not meet the design goal of an insertion loss (IL) of 7 dB(A) at the one impacted
receptor at the evaluated height. The total area for the barrier is 22,386 square feet. It is considered
not reasonable due to its Maximum Square Footage of Abatement per Benefited Receptor
(MaxSF/BR) value of 22,386, which exceeds the allowable (MaxSF/BR) value of 1,600.
Therefore, CNE 1 noise barrier is considered feasible, but not reasonable at this time. A summary
of the abatement for this barrier is shown in Table 5.

CNE 3

Design Year (2040) Build noise levels are predicted to exceed the NAC at one modeling site
representing a residential dwelling unti within this portion of CNE 3. A noise barrier was evaluated
for this specific impact within CNE 3 along the elevated right of way travel lanes of 1-95. In total,
the preliminary barrier system evaluated for this project has a length of 652 feet (see Figure 5),
with an average height ranging from 10 to 20 feet. The noise barrier achieves feasible (>5 dB(A))
noise reductions at the one impacted receptor with a 18 feet high barrier. The barrier does meet the
design goal of an insertion loss (IL) of 7 dB(A) at the one impacted receptor at the evaluated height.
The total area for the barrier is 11,736 square feet. It is considered not reasonable due to its
Maximum Square Footage of Abatement per Benefited Receptor (MaxSF/BR) value of 11,736,
which exceeds the allowable (MaxSF/BR) value of 1,600. Therefore, CNE 3 noise barrier is
considered feasible, but not reasonable at this time. A summary of the abatement for this barrier is
shown in Table 6.

IX. Construction Noise Considerations

VDOT is also concerned with noise generated during the construction phase of the proposed
project. While the degree of construction noise impact will vary, 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. Land uses that are sensitive to traffic noise are also potentially sensitive to construction noise.

Any construction 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

Route 17 Bridge over 1-95 at Hospital Blvd 11
Preliminary Noise Analysis
Spotsylvania County



Gannett Fleming

Excellence Delivered As Promised

phase. A method of controlling construction noise is to establish the maximum level of noise that
construction operations can generate and ensure construction operations stay below that level.

In view of this, VDOT has developed and FHWA has approved a specification that establishes
construction noise limits. This specification can be found in VDOT's 2016 Road and Bridge
Specifications, Section 107.16(b.3), “Noise”. The contractor will be required to conform to this
specification to reduce the impact of construction noise on the surrounding community.

The specifications have been reproduced below:

» The Contractor’s operations shall be performed so that exterior noise levels measured
during a noise sensitive activity shall not exceed 80 decibels. Such noise level
measurements shall be taken at a point on the perimeter of the construction limit that is
closest to the adjoining property on which a noise sensitive activity is occurring. A noise
sensitive activity is any activity for which lowered noise levels are essential if the activity
is to serve its intended purpose and not present an unreasonable public nuisance. Such
activities include, but are not limited to, those associated with residences, hospitals, nursing
homes, churches, schools, libraries, parks, and recreational areas.

* VDOT may monitor construction-related noise. If construction noise levels exceed 80
decibels during noise sensitive activities, the Contractor shall take corrective action before
proceeding with operations. The Contractor shall be responsible for costs associated with
the abatement of construction noise and the delay of operations attributable to
noncompliance with these requirements.

* VDOT may prohibit or restrict to certain portions of the project any work that produces
objectionable noise between 10 PM and 6 AM. If other hours are established by local
ordinance, the local ordinance shall govern.

* Equipment shall in no way be altered so as to result in noise levels that are greater than
those produced by the original equipment.

* When feasible, the Contractor shall establish haul routes that direct construction related
vehicular traffic away from developed areas and ensure that noise from hauling operations
is kept to a minimum.

* These requirements shall not be applicable if the noise produced by sources other than
the Contractor’s operation at the point of reception is greater than the noise from the
Contractor’s operation at the same point.

FHWA and VDOT policies require that VDOT provides certain information to local officials
within whose jurisdiction the highway project is located to minimize future traffic noise impacts
of Type I projects on currently undeveloped lands (Type I projects involve highway improvements
with noise analysis). This information must include details on noise-compatible land-use planning
and noise impact zones for undeveloped lands within the project corridor. The aforementioned
details are provided below and shown in Figure 6. Additional information about VDOT’s noise
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abatement program has also been included in this section.

Sections 12.1 and 12.2 of VDOT’s 2011 Highway Traffic Noise Impact Analysis Guidance
Manual outline VDOT’s approach to communication with local officials, and provide information
and resources on highway noise and noise-compatible land-use planning. VDOT’s intention is to
assist local officials in planning the uses of undeveloped land adjacent to highways to minimize
the potential impacts of highway traffic noise.

Entering the Quiet Zone is a brochure that provides general information and examples to elected
officials, planners, developers, and the general public about the problem of traffic noise and
effective responses to the noise. The following is a link to this brochure on FHWA'’s website:
http://www.fhwa.dot.gov/environment/noise/noise_compatible planning/federal_approach/land_use/gz00
.cfm.

A wide variety of administrative strategies may be used to minimize or eliminate potential highway
noise impacts, thereby preventing the need or desire for costly noise abatement structures such as
noise barriers in future years. There are five broad categories of such strategies:

Zoning,

Other legal restrictions (subdivision control, building codes, health codes),
Municipal ownership or control of the land,

Financial incentives for compatible development, and

Educational and advisory services.

The Audible Landscape: A Manual for Highway and Land Use is a very well-written and
comprehensive guide addressing these noise-compatible land use planning strategies, with detailed
information.  This  document is available  through FHWA’s  website, at
http://www.fhwa.dot.gov/environment/noise/noise_compatible_planning/federal_approach/audib
le_landscape/al00.cfm.

Also required under the revised FHWA and VDOT noise policies is information on the noise
impact zones adjacent to project roadways in undeveloped lands. To determine these zones, noise
levels are computed at various distances from the edge of the project roadways in each of the
undeveloped areas of the project study area. The distances from the edge of the roadway to the
NAC noise levels are then determined through interpolation. Distances vary in the project corridor
due to changes in traffic volumes or terrain features. The distances for this project are summarized
in Table 7. Any noise sensitive sites within these zones should be considered noise impacted if no
barrier is present to reduce noise levels.

Noise level contours are lines of equal noise exposure that typically parallel roadway alignments.
Highway traffic noise is considered a linear noise source and noise levels can drop considerably
over distance. The degree that noise levels decrease 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). The use of noise level contours has 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,
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municipal officials can restrict future development inside the noise impact zone (i.e., the area
within the 66 dB(A) noise contour). Figure 6 shows the approximate 66 dB(A) noise level contours
when considering the improvements made to Route 17 with the Design Year (2040) Build traffic
volumes, speeds and composition.

X. Conclusion

This report addresses the noise evaluation performed for the widening of Route 17, the replacement
of the bridge of Route 17 over 1-95 and the addition of a local road connecting Glenwood Drive
and Germanna Point Drive in Spotsylvania County. The design year for the project is 2040.

Normal traffic growth can be expected to generally increase noise levels by from one to three
dB(A) in the project area. Such increases are typically perceived as ranging from not noticeable to
somewhat noticeable. Based on the analysis of noise reported herein, sound levels were below the
noise impact criteria for all CNEs except for two noise impacts at one residence and one swimming
pool complex in CNE 1 and CNE 3, respectively. Noise barriers were examined along the right of
way of 1-95 up to 20 feet in height and resulted in less than 3 dB(A) of attenuation (Figure 5). The
steep elevation of the area east of 1-95 hinders barriers from being an effective abatement solution.
The predicted impacts are due to noise from 1-95 and are not related to the widening of Route 17.
It is unlikely any noise barriers are feasible and reasonable as the receptors are elevated and are
significantly exposed to traffic from 1-95. Therefore noise mitigation is not recommended for this
project.

Route 17 Bridge over 1-95 at Hospital Blvd 14
Preliminary Noise Analysis
Spotsylvania County



Gannett Fleming

Excellence Delivered As Promised

TABLES




Gannett Fleming

Excellence Delivered As Promised

Table 1- FHWA Noise Abatement Criteria

Hourly Equivalent A-Weighted Sound Levels (Decibels dB(A))

Activity

Activity Criterial

Activity Description

Category

Leqg(h) 2

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.

B3

67 (exterior)

Residential

C3

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.

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.

E3

72 (exterior)

Hotels, motels, offices, restaurants/bars, and other developed lands,
properties or activities not included in A—D or 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.

Undeveloped lands that are not permitted.

1 The Leq(h) Activity Criteria values are for impact determination only, and are not design
standards for noise abatement measures.

2 The equivalent steady-state sound level which, in a stated period of time, contains the same
acoustic energy as the time-varying sound level during the same time period, with Leq(h) being
the hourly value of Leq.
3 Includes undeveloped lands permitted for this activity category.
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Table 2: Current Conditions for Validation

Time Hourly Traffic Based on Concurrent Traffic Counts Meas_u e
. Address of . Noise
CNE | Site . Date Period .
Measurement Site Roadway | Autos Medium | Heavy BUSES Motor- Level
y Trucks | Trucks cycles | Total dB(A)
i NB 1-95 | 624 26 113 1 0 764
R1-1 Overview Terrace 3/23/2017 | 7:43-8:03am 68.2
Apartments SB 1-95 640 20 122 8 0 790
NB 1-95 | 643 23 175 2 0 843
R1-2 4705 Overview Drive 3/23/2017 | 9:23-9:43am 62.7
CNE SB 1-95 567 17 133 14 0 731
1 -
Overview Terrace NB 1-95 | 698 24 136 5 2 865
R1-3 3/23/2017 8:15-8:35am 52.2
Apartments SB1-95 | 588 19 115 7 0 729
R1-4 4609 O iew Dri 3/23/2017 8:56-9:16 NB1-95 | 622 19 157 3 0 801 56.4
] Verview Brive POEAM [Tsprgs | s52 |15 109 | 6 0 682 ‘
. NB 1-95 | 761 31 169 3 1 965
R2-1 Glenwood Circle 3/23/2017 | 1:31-1:51pm 59.9
SB 1-95 860 25 188 3 0 1076
. NB I-95 | 771 19 147 9 0 946
R2-2 4736 Glenwood Circle 3/23/2017 | 3:40-4:00pm 57.2
SB 1-95 879 18 128 1 0 1026
NB 1-95 | 688 37 144 8 0 877
CNE R2-3 | 4634/4633 Glenwood Circle | 3/23/2017 | 2:02-2:22pm 59.9
2 SB 1-95 898 28 193 3 0 1122
NB I1-95 | 741 26 126 5 0 898
R2-4 4639 Glenwood Circle 3/23/2017 | 2:26-2:46pm 50.4
SB 1-95 878 21 172 1 0 1072
R2-5 4701 Glenwood Circle 3/23/2017 | 2:51-3:11pm NB1-95 | 726 26 157 > L 915 47.9
PP SB1-95 | 934 24 159 | 6 0 | 1123 '
CNE . NB 1-95 | 782 23 117 7 0 929
R3-1 9733 Gleenwood Drive 3/23/2017 | 4:05-4:25pm 61.6
3 SB 1-95 944 21 106 2 1 1074
R4-1 Matti Hill Court 3/23/2017 | 11:02-11:22am NB1-95 | 614 12 165 3 3 797 43.0
SB 1-95 721 18 181 2 2 924
CNE - NB 1-95 | 636 15 174 4 0 829
R4-2 | 9921/9929 Matti Hill Court | 3/23/2017 |11:59am-12:19pm 485
4 H i Lou PM™sg 105 [ 741 18 203 | 1 0 963
R4-3 Matti Hill Court 3/23/2017 | 11:33-11:52am NB195 | 704 10 172 2 L 889 49.8
' ' SBI-95 | 721 17 188 0 0 926 '
CNE . . NB 1-95 | 707 11 167 5 0 890
R5-1 Lee Hill School Drive 3/23/2017 | 10:21-10:41am 52.4
5 SB 1-95 742 19 174 0 0 935
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Table 3: TNM Validation
cNE | site Time TNM Model Calibration Noise Levels in dB(A)
i . .
D Address of Measurement Site Date Period
Modeled | Measured . .
Difference | Validated
Leq(h) Leq
R1-1 Overview Terrace Apartments 3/23/2017 | 10:21-10:41am 67.0 68.6 -1.6 Yes
R1-2 4705 Overview Drive 3/23/2017 | 10:21-10:41am 62.3 62.7 -0.4 ves
CNE 1 Ves
R1-3 Overview Terrace Apartments 3/23/2017 | 9:48-10:08am 54.2 52.2 2.0
R1-4 4609 Overview Drive 3/23/2017 | 9:14-9:34am 57.8 56.4 1.4 ves
R2-1 Glenwood Circle 3/23/2017 | 9:14-9:34am 58.2 59.9 17 ves
R2-2 4736 Glenwood Circle 3/23/2017 | 10:57-11:17am 50.1 57.2 1.9 Yes
CNE2 | R2-3 4634/4633 Glenwood Circle 3/23/2017 | 10:57-11:17am 58.4 59.9 -15 Yes
R2-4 4639 Glenwood Circle 3/23/2017 3:43-4:03pm 52.8 50.4 2.4 ves
R2-5 4701 Glenwood Circle 3/23/2017 | 3:43-4:03pm 50.9 47.9 3.0 Yes
CNE3 | R3-1 9733 Gleenwood Drive 3/23/2017 | 5:15-5:35pm 64.3 61.6 2.7 ves
R4-1 Matti Hill Court 3/23/2017 | 5:15-5:35pm 42.4 43 06 Yes
CNE 4 | R4-2 9921/9929 Matti Hill Court 3/23/2017 | 3:11-3:31pm 51.1 485 2.6 Yes
R4-3 Matti Hill Court 3/23/2017 | 3:09-3:29pm 50.3 49.8 0.5 Yes
. . Yes
CNE5 | R5-1 Lee Hill School Drive 3/23/2017 | 4:41-5:01pm 54.7 52.4 2.3
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Table 4: TNM Sound Level Results

ID D.U. Address Existing (2014) Future Build (2040) Increase over Existing
R1-1 1 Overview Terrace Apartments 68 69 1
R1-2 1 4705 Overview Drive 64 65 1
R1-3 1 Overview Terrace Apartments 57 59 2
— R1-4 1 4609 Overview Drive 62 65 3
I'IZJ M1 1 Overview Terrace Apartments 54 56 2
O M2 1 4621 Overlook Drive 59 61 >
M3 1 4619 Overlook Drive 58 60 2
M4 1 4614 Overlook Drive 57 58 1
M5 1 4610 Overlook Drive 56 58 2
R2-1 1 Glenwood Circle 59 61 2
R2-2 1 4736 Glenwood Circle 61 62 1
R2-3 1 4634/4633 Glenwood Circle 60 62 2
E R2-4 1 4639 Glenwood Circle 55 57 2
5 R2-5 1 4701 Glenwood Circle 55 58 3
M6 1 Glenwood Circle 58 60 2
M7 1 Glenwood Circle 52 53 1
M8 1 Glenwood Circle 55 57 2
LIZJ o R3-1 1 9733 Glenwood Drive 68 70 1
O M9 1 9735 Glenwood Drive 61 62 1
R4-1 1 Matti Hill Court 51 54 3
n [Ra2| 1 9921/9929 Matti Hill Court 52 54 2
S [ R4-3 1 Matti Hill Court 51 51 0
M10 1 9951 Matti Hill Ct 50 53 3
|-|ZJ o R5-1 1 4601 Lee Hill School Drive 57 59 2
O M11 1 4601 Lee Hill School Drive 60 62 2
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Table 7: Distance from Centerline of Proposed Design (2040) to 66 dB(A) Contour
CNE Distance (feet) Distance (feet)
from Route 17 from 1-95
1 60 150
2 115 240
3 N/A 280
4 N/A N/A
5) 70 N/A

Note:

N/A — Not Applicable. Contour from roadway is not near CNE.
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Short-term Measurements
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Highway

Noise Monitoring Sheet

DATE: 2-a3.19 Nt ADDRESS:
PROJECT: __ T-11) [-95 || U1gS  ovesneds Da
U -_—
JOB # Sq435- 003 Sorneit
Fl , Inec.
SITE ID ”)-2 eming, Inc Meter Storage # 2.7
TYPE [ Residential [] Commercial [] Religion [J Educational [] Other
Measurement Data Photograph #'s
. GPS PT |4
SLM NO. SLM Cealibration befors __ 93.% after N TR TS
Weather: temperaturs __Z| wind speed cloud cover Licga= 29 guio
Time: ist start G 2% stop _G U3 total 2
2nd start stop total
Data: 1st Leq A7 Lmax _~Y. 5~ Lmin _N%.% SEL _93.35
2nd Leq Lmex Lmin SEL
Traffic Data
Roadwayst _ 1 17 Roadwayy2 I 10 Roadwayg#3 Roadway#4
Direction &h Direction W Direction Direction
1st 2nd 1at 2nd ist 2nd 1at 2nd
auto 209 auto azs auto auto
med. trk. (s med. trk. b med. trk. med. trk. ___ |
hvy trk. 12 hvy trk. 1O hwwtrk. __ | hvy trk
bua 0 bus ! bus _ !  bus N S
motoreycle 0 motorcycle ¢ motarcycle motorcycle
NOTES: tiivd—  Mn)se £7 /A BB AT wsis b 20 st way dod
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Highway Noise Monitoring Sheet

A

DATE: 2-23-17
PROJECT: =z 1~ -'] £ays

ADDRESS: (ueguicws Teopace Agc

AU LAYS “hae h\ﬂn ?
" 1

~ -
JOB # L9938~ 005% Ganmetl
SITEID _Ri-3 Fleming, Ine. Meter Storage # Qe
TYPE B/Residential [ Commercial [] Religion [ ] Educational [] Other
Measurement Data Photograph #'s
SLM NO. SLM Calibration before _ 3-8  atter GPS PTN 22 12,¢) e
s w 237,29 . 4¢
Weather: temperature ko wind speed _ .Y cloud cover__#£
Time: 1st start e stop _Q 2 total )
2nd start atop total
Data: 1st leq _S2.2 Lmax _ ot o Lmin _ 3% SEL .o
2nd Leq _ Lmeax Lmin SEL
Traffic Data
Roadwayjt __1-1\71 Roadway2 __ L~ 17 Roadway#3 Roadwayj4
Direction ER Direction wea Direction Direction
1st 2nd ist 2nd 1st 2nd ist 2nd
auto 150 auto 2232 auto auto
med. trk. 1 med. trk. ha med. trk. med. trk.
hvy trk. Y hvy trk. g hvy trk. hvy trk.
bus ] bus 3 bus bus
motoreycle o motorcycle { motorcycle motorcycle
NOTES: L\r-gﬂ.‘npafr Ll me 08 D omnalia
SITE SKETCH
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Highway Noise Monitoring Sheet
DATE: 2. 2%-17

PROJECT: T .\ ! T-%% m'nnbﬂrﬂ-ﬁ\

ADDRESS:

Y409 Cweeviess D,

JOB #  S9435-00 2 —
Fleming, 3
SITE ID RI-y Ine Meter Storage # 260
TYPE [4} Residential [] Commercial [] Religion {_] Educational ] Other
Measurement Data Photograph #'s
. 4 i 2. GPS PT 4%
SLM NO. ¥ 2 SLM Calibration before __Q after My T e
Weather: temperature 21 wind speed cloud cover___0) wof a4, 6
Time: 1st start _ 9. 5% stop _Gl, total rX-)
2nd start stop total _
Data: ist Leq _SL.M Lmax 1.5 Lmin _ q4.4 SEL .=
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaygt _ J ~171 Roadwayf2 I-nm Roadway#s Roadwayj4é
Direction Erx Direction L Dirsction Direction
1st 2nd i ist 2nd 1st 2nd 1st 2nd
auto 230 auto 24y auto auto
med. trk. 3 med. trk. s med. trk. med. trk.
hvy trk. b hvy trk. [l hvy trk. hvy trk.
bus (o] bus | bus bus
motorcycle o motorcycla o motorcycle motorcycle
NOTES: WoAN  tveiion P i P, e \.,A.rl_a_f
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Highway Noise Monitoring Sheet

DATE: 22311 i ADDRESS:
PROJECT: _JI-~\n|2ay r,;ﬁ II Glenpoos cia
g
JOB #  S9935-003 T
SITEID _Ps-| Flecning. Ine. Meter Storage # 272
TYPE [} Residential [] Commercial [] Religion [} Educational [] Other
Measurement Data Photograph #'s
. GPS PT _%09

SLM No. SLM Celibration before __92.5 after a5 s '
Weather: temperature - = wind speed g- = cloud cover____ o w o17° 29803
Time: 1st start _|' 31 stop -1 total 2o

2nd atart stop total
Data: 1st leq S©.6 Lmax s Lmin _SY 5 SEL %h

2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayfl __I-\7 Roadwayf2 ___ T- \J Roadwayys _ Chet (e Roadwayfd Gloy .cen B
Direction ER Direction W Direction Direction

18t 2nd 1st 2nd 1st 2nd lst 2nd
auto 237 auto aARS auto T auto L
med. trk. (o med. trk ¥ med. trk. med. trk.
hvy trk. i hvy trk. lo bvy trk. hvy trk.
bua o bus 1\ bus bus
motorcycles _ 3 motorcycle ! motorcycle motorcycle
NOTES: Dol Mrar 195  _ ngdbaan elas oo < 143
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Highway
DATE: 5 '9‘5 -/ :12
T-17

Noise Monitoring Sheet

o)

ADDRESS:

YW1 Glentusod Cirele

PROJECT:
JOB #__549935-003% — .
SITE ID Rg"’a\ G Meter Storage # P %?5

TYPE M Residential [] Commercial [0 Religion [] Educational [] Other

Measurement Data

Photograph #'s

aps pT A F

SLM NO. SLM Calibrati 92.¥
’Lg,% before —— = ater T 4 NEo bib’
Weather: tumperatu‘re wind speed Y 5 ﬂ cloud cover w ¢F?° 29. ‘3%
Time: 1st atart 2 N\Vpva gop M10D DM total
2nd atart stop total
Data: 18t lea 572  imax %9 tmn 5[, 9 SEL Z§¢
2nd Legq Lmax Lmin SEL
Traffic Data
Roadway§l ___T-17 E Roadwayp2 __t-1 12 Roadway$3 C\th\,ubp\ D! Roadwayj4 (‘XL’N}-"”{\ ( 1
Direction EnR Directlon Direction Direction
iat end 1st 2nd end 2nd
auto 2Ly auto 2% auto ]m7EQH1 suto I /mf;]ﬂ
med. trk. (o med, trk. 12 med. trk. med. trk.
hvy trk. 3 hvy trk. Y hvy trk. hvy trk.
bus 3 bus lo bus bus
motorcycle i motorcycle 0 motorcycle maotorcycle
& P
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Highway Noise Monitoring Sheet

DATE: 2 aA%.17 Sl ADDRESS: U, aM / e z2=
[§
PROJECT: Y-i=t ‘l J- s ,\ A s Ciag_
- -
JOB #_594335.003 ncm“:n
SITE ID Rr2-3 § Tne. Meter Storage #

TYPE [ Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SLM Calibration befors G238 after L
Weather: temperature o wind speed 0-5 cloud cover__ &
Time: ist start Qi stop U T total 2o
2nd atart stop total
Data: ist leq _591.9 Lmax _(a¥, 3 Lmin _ =4 =™ SEL 907
2nd Leg Lmex Lmin SEL

Traffic Data

Roadway#l i Roadway§2 -7 Roadway#3 Roadwayf4
Direction pIry Direction Wwe Direction Direction
lll. 2nd 1st 2nd ist 2nd 1at
auto ]33 auto 239 auto auto
med. trk, S med. trk. Y med. trk. med. trk,
hvy trk. 9 hvy trk. 7 hvy trk. hvy trk.
bus [ bus o bus bus
motorcycle V] motorcycle i motorcycle motorcycle
NOTES:
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Highway Noise Monitoring Sheet

DATE:

2-a3. 9 ADDRESS: Yis 35
PROJECT: _1-12 -rh-ﬁ:r — Qevwiced Cia. 0
JOB # 54q3s-o03 el
SITE ID R2-N SIARiaL {55, Meter Storage #
TYPE [ Residential [] Commercial [] Religion [ ] Educational [] Other
Measurement Data Photograph #'s
. . GPS PT iy
SLM NO. SLM Calibration ‘tbefore _ 2. % after < - 3?: 13,529
Weather: temperature 1 wind speed _C -5 cloud cover__ <& warr 29370
Time: 1st start _2: A stop _2.Ye total 20
2nd start otop total
Data: iat Leq _S0.% Lmax £, Lmin _M1,7. SEL L2
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwaygl _ 1 - '7) Roadway$? 1= Roadway#3 Clenddos b Roadway#i4
Direction £B Direction Wi Direction Cik Direction
st 2nd 1at 2nd 1st 2nd 1st 2nd
auto ayy auto AP auto I auto
med. trk. 3 med. trk. | med. trk. med. trk.
hvy trk, ® hvy trk. g hvy trk. hvy tri.
bus [ bus o bus I bus
motorcycle o motorcycle | motorcycle motorcycle
NOTES: Loun Canr i schoo! las
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Highway Noise Monitoring Sheet

DATE: S-a-11 —ls ADDRESS: 4741
PROJECT: _I-}’L! L-4% , \ _Abugsen Gin
‘ - I
J0B # Gannett
SITE ID Ra & Fleming, Ine. Meter Storage # 27y

TYPE [% Residential [] Commercial [] Religion [] Educational [ ] Other

Measurement Data Photograph #'s
. . GPS PT _o 5™

SIM NO. SLM Calibration betore _ G 3-& after N r-—
Weather: temperature _ S wind speed _p- S cloud cover_ @ W @1 26 369 '
Time: ist start _3. 5t stop 21 total 20

2nd start stop total
Data: 1st Leq 1.9 Lmax -“S*S Lmin _32R.¥ SEL 18 1

Z2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#l 1-\= Roadwayg§2 __ T- "7 Roadway§d Roadwayj§4
Direction ER Direction [WREY Direction Dirsction

1at 2nd ist 2nd ist 2nd 1st 2nd
auto 24 auto 292 suto auto
med. trk. 9 med, trk. \ med, trk, med. irk,
hvy trk. S hvy trk. g hey trk. __ | hwytk __ |
bus [ bua < bua bus _
motercycle 1 motorcycls ) motorcycle __ motoreyele |
NOTES:
SITE SKETCH
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Highway Noise Monitoring Sheet

DATE: e — ADDRESS:

PROECT: __ L — | # @ G\t ntﬂoﬂ‘& D
JOB # Gt

SITE ID Ra_ \ Fleming. [ne, Meter Storage # Q _'Zi !b

TYPE YR

Measurement Data

esidential [ ] Commercial [] Religion [[] Educational [] Other

Photograph #'s

GPS PT a Cb

SLM NO. SLM Calibration betore _93.¥ after 33: Fa = ,
Heo N F% 15, Ipl

Weather: temperature [ wind speed £2 — Z e!nud cover U O?.? M taqa
Time: 1st start Wt stop H H &EF totat 20 107

2nd tart stop total
Data: 1st (;i,i; mex 2.0 1 SUYS SEL 98,'_":

2nd Leq Lmex Lmin SEL
Traffic Data
Roadway#l ___L-i1 Roadway2 I-1 Roadway#3 "\CV‘V""& b( Roadway#4 Qq‘tm_.,ooﬂ\ﬁf
Direction Tr” Direction ws s Direction Direction

1st 2nd 1st 2nd 1 2nd ist 2nd
auto 2711 auto 22l auto ﬂi auto :
med. trk. 1 med. trk. o] med, trk med. trk.
hvy trk. L hvy trk. 2 hvy trk hvy trk.
bus \ bus Y bus bus
motorcycle 0 motorcycle (] motorcycle matoreycle
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Highway Noise Monitoring Sheet

DATE:___3-33-7) s ADDRESS:

PROJECT: -7/ 4% ( \ ey WRL ¢ eoer
' -—

JOB #§ SG9a35-0o03 T

SITE ID Y- : Fleming. Ine. Meter Storage # El )

TYPE [ Residential [] Commercial [] Religion [] Educational [] Other

Measurement Data Photograph #'s
SLM NO. SLM Calibration before 93 € atter __337 S 2
Weather: temperature 3% wind speed o-%5" cloud caver (@] " 6172 29 .57 d
Time: 1st start 11:0% stop  AEL 23 total 20 L\u 54 ) CounWT™
2nd start stop total
Data: ist Leq N30 Lmax _ (5.4 Lmin _34:.Lp SEL 3.7
2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#! - Roadway#2 I-M Roadway#3 Roadway#4
Direction ER Direction wih Direction Direction
1st 2nd 1st 2nd st 2nd 1t 2nd
auto -2 auto 232 auto auto
med, trk. o med. trk. lp med, trk. med, trk.
hvy trk. 9 hvy trk. i hvy trk. : hvy trk.
bus \ bus ] bus bus
motoreycle ! motorcycle 4] motorcycle motorcycle
NOTES: Conuy - Wellowiae. ~ \-\n\.r 7.0 Ind A v0sT - oo oty Talles o : dearbe nses iy
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Highway

Noise Monitoring Sheet

DATE: 3-23-3 Sl ADDRESS: __4s2,) 4929
PROJECT: }-\7 /1.6 < n1Dsweney ’ ‘ Ay coueT
' -

JOB # S43% oo Gannott
SITE ID R -2 Fleming, tac. Meter Storage # _ 314
TYPE [] Residential [] Commercial [] Religion [] Educational [] Other
Measurement Data Photograph #'s
SLM NO. SLM Calibration betore _923 ¢ after 37 GPS P:; 3‘.3‘0‘ :- ey
Weather: temperature __ ‘{1 wind speed _r-% cloud cover_ O WeT) aa.sul’
Time: ist start ) 59 stop 17216 total 20

2nd start atop total
Data: 1st Leg MB.3T Lmax _lsles) Lmin _ %t & SEL .2

2nd Leq Lmax Lmin SEL
Traffic Data

1O i

Roadwaygl __J- 17 Roadway#?2 I- Roadwayf#3 Qog oy A s Roadway#4
Direction pA 1Y Direction WE Direction Direction

1st 2ad 1st 2nd 1st 2nd 1st 2nd
auto 219 auto 2€2 auto 142 auto
med. trk. 2 med. trk, k) med. trk, med. trk
hvy trk. 1\ hvy trk. 9 hvy trk. hvy trk.
bus 9 bus 0 bus bus
motorcycle 0 motorcycle o motorcycle motoreycle
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Highway Noise Monitoring Sheet

DATE: 32317 Sl ADDRESS:

PROJECT: -\ Jt-af¢ ,‘ PAATTY  courT
JOB #__ S4435.003 o Gmet}n

SITE ID Ry-2 o Meter Storage # _37©

TYPE [+ Residential [] Commercial [] Religion ] Educational [] Other

Measurement Data Photograph #'s

GPS PT 20c
SLM NO. SLM Calibration before 3. ¥ after M- Zg 1 ai Al
Weather: temperature 30" wind speed 0-% cloud cover__© > ST za Lot
Time: 1st start 1373 stop 1} S3 total 20 .
2nd atart stop total
Data: 1st Leq €W g Lmex _lr5.0 Lmin _34.5 SEL En =
2nd Leq Lmax Lmin SEL
Traffic Data
Roadway#l I-10 Roadway#2 IT-\1 Rosdway#3 _{~ce Sy eri il Roadwayj4
Direction n Direction wi Direction B¢Thw A4S £ (Mi" pirection
1st 2nd 1st 2nd ist 2nd 1st 2nd
auto 218 auto AL auto o suto
med. trk. g med. trk. 3 med, trk, med. trk.
hvy trk. 1 hvy trk. M hvy trk. | hvy trk
bus I bus 1 bua bus
motoreycles _ O motorcycle 1 motoreycle | | motorcycle |
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Highway Noise Monitoring Sheet

DATE: 32-23-17 S ADDRESS:

PROJECT: _1-11 ] 1-95 ,\ L ee Mol Setngl Thal
5%q 35-00%

JOB # = = nGmat{.n

SITE ID 18- 1 § foe Meter Storage # SR

TYPE [uvI" Residential [] Commercial [ ] Religion [] Educational [] Other

Measurement Data Photograph #'s
s ; GPS PT __avz
2 ¢
SLM NO. 22 SLM Calibration before __ 43. % after =, & NPETERTRFL
Weather: temperature 3o 2 wind speed 0% cloud cover o W 11°% 29, M’
Time: 1st start _10°' 2 stop 163 w11 total 2.0
2nd start atop total
Data: 1st Leq Sz Lmax _(:3.3% Lmin _ 44 © SEL &3
2nd Leq Lmax Lmin SEL
Traffic Data
Roadwayfl _ 1-T1 Roadwayg2 _ 1-1] Roadway#3 Roadwayg#4
Direction =B Direction we Direction Direction
1st 2nd 1st 2nd 1st 2nd 1at 2nd
auto 1ok auto 19 auto auto
med. trik. i med. trk. 1 med. trk. med. trk,
hvy trk. Y hvy trk. 9 hvy trk. hvy trk.
bus Q bus 2 bus bus
motorcycle o motorcycle o motorcycle motorcycle
NOTES: ?rﬂ"\bK&ﬂ\ o barll aponirars = ==L NV <Vialily silpwpest
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] W o0 Sheet |
TRAFFIC COUNT DATA SHEET

DATE: ?-c)%-//?—

’ ADDRESS:
e —
pROJECT: |~ |7 N\
JOB # ‘ ?b T
SITE ID { ff?' 5i R q £7 mmft}na. Meter Storage # __& { {;
o \ 3%‘@
Weather: temperature () wind speed cloud cover (LAY (an \ &y‘;.,\z' i 5 [J
£
o 4 nG

Traffic Data A 50!‘ )
Time: -~ 1st start 2 :L{? stap ‘ D? total ﬂ/lﬁﬂﬂ

2nd  start F .\ stop 3,Gﬁ total _ A0 N
Rosdwayyt _L" (7 e oo _
Direction E—'[b Direction \01'27 (‘r (-
wo 2 | BT e 4T :3‘5/5 NoTES: o, /13 famimd % ook up Lide
ma ek _ 2, | / med. trk. __ O 750 U0
hvy trk. g | A hvy trk. (s P{ : FZ T
bus 3 I bus - % / trodlic T /O i
motorcycle ’ﬁ ﬁ? motorcycls (D /
Traffic Data
Time: ist start %M stop _L(‘.‘)_ A A

2nd stort F122 stop total 719 ~
Roadwayj1l I -3 Roadwayg2z I '3
Direction E/B Direction lrl)
auto i.%’z) 25?7 q auto 2 Llﬁ‘? 2 %ng NOTES:
med. trk. 2 { 5 med. trk, __ D {
hvy tric. 1 wvy ek, )22 |10 e
bus P & bus / { 0:11. 7 :
motorcycla _2 /ﬁ’ motoreycle ,J /(A' Sonnic tﬂsé‘pL}O;F*!/\ ',ym'nc (et .?GQ"QK G}Po-fl
Traffic Data
Time: ist IQ IQ l‘“ ;‘A

2nd atart stop I! HZ  tota _Em_f
Roadway#i T Roadwayj2 {~7

Diraction | ey l‘.' Direction \?’\ n .

=v il o rth s 4 O /7
auto ‘ !1232.2 %& auto azij- NOTE@/‘/ f’W /A// gt{a‘? '
med. k. (17 ) med. trk. g (o L)AL e (1o X
hvy trk, t 9 wyt 9 |F =
o 7 1] . = L /Ifma WfM wl (2 Pyt
motoreyele 'gz‘ } matoreycle 'Ef ;Zé # n :N'M‘\ 7‘1/ PI‘J




- Sies i £
TRAFFIC C(J)EJ‘NT DATA SHEET L Gl
DATE: 3} 9-3/ I?'

—

s 0 L-I7%1.-9%

ADDRESS:

Meter Storage #

/4
Weather: temperature ‘2% wind speed cloud cover QQQ{H

Traffic Data ﬂ@w
GMDIQ- b

Time: 1st total %z?_\\n
2nd m‘r?) J‘Lj’a_t 115 total €0 it G
Roadwaypt L “"177 ~I7F Rosdwayj2 f ~{
piroction __F2l2  Directton (135D
wio 19 e BEH 3%33 NOTES: ?) £
med. trk. ‘g" ?‘; med. trk. ;t}' : .:3.' 7
by tric. } hvy tri. >f
S S i S ST o -
motorcycle W Z'Zf_ motoroycle __} & HT ﬁ-{"-; !(;f !K),Mi f éﬂﬂ.;:}y.ﬁﬁ-'ﬁ&
’ 4 i3 F Tt K ; 7 / j

Lw« c,!r\
Traffic Data

s f: %E ‘, total a-Om'-AS
;ntd E;ng ltop - - total EEE‘S SQ

noadnyn Roadway$2

Dirsction E’& Direction UJ[%

auto %& auto _égﬁ@ NOTES: q)f WW&'A Mﬂp /ﬂ‘i f) 0ﬁ4{é’w
med. trk. <= med trk. €& | 3 l&) -f'msftr“ {JMP %}M{'

hvy trk. = G by k. | © 2

bus i bus i 13; pY

motorcycle 3 | 7L motoreycle -‘

Traffic Data

Time:  1std1) stant 9'9'? .u.p 8 H? total EM?W
g{'w([‘é”ﬁ&

2ndl® et _ S | st B3 wa Fomiso

s

Roadway#l

Roadwayj?2 ‘“'7: - ¢ ?— /
Direction A i Direction i A)E (},
auto allh 31 auto Va ’%b _ﬁé NOTES: )‘ I’ } 4 R'B«Q'\- l")’sj\ é %fé
) g %—f!i "

med. trk. __ "% med. trk. /

hvy trk. g ; S wy e _B_|B

bus bus t'i
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TRAFFIC COUNT DATA SHEET

DATE: ADDRESS:
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APPENDIX B

Noise Meters
Certification of Calibration



Scaniek lnc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1
ACCREDITED by NVLAP {an ILAC MRA signatory}

Instrument:
Model:
Manufacturer:
Serial number:
Class (IEC60942): 1
Barometer type:.
Barometers/n:
Customer:
Tel/Fax:

Rion

Acoustical Calibrator
NC-74

01200033_80289.000

Environmental Acoustics, Inc.
717-737-4680 / 717-737-4685

NVLAP Lab Code: 200625-0

Calibration Certificate N0.36373

Date Calibrated: 5/31/2016 Cal Due: 5/31/2017

Status:
In tolerance:

Out of tolerance:

See camments:

Received

Sent

X

X

Contains non-accredited tests: __Yes _X_No

Address:

Tested in accordance with the following procedures and standards:
Calibration of Acoustical Calibrators, Scantek Inc., Rev. 1/16/2015

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

1400 Hummel Avenue
Lemoyne, PA 17043

instrument - Manufacturer

Description

S/N Cal. Date

Traceability evidence

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Cal Unit

31052 Oct 23, 2015

Scantek, Inc./ NVLAP

Oct 23, 2016

DS-360-SRS

Function Generator

33584 Oct 20, 2015

ACR Env./ A2LA

Oct 20, 2017

34401A-Agilent Technologies

Digital Voltmeter

US36120731 Oct 6, 2015

ACR Env, / A2LA

Oct 6, 2016

HM30-Thommen

Meteo Station

1040170/39633 | Oct 23, 2015

ACR Env./ A2LA

Oct 23, 2016

140-Norsonic

Real Time Analyzer

1406424 Oct 26, 2015

Scantek / NVLAP

Oct 26, 2016

PC Program 1018 Norsonic

Calibration software

Validated Nov

V61T 2014

Scantek, Inc.

4134-Briel&Kjeer

Microphone

173368 Nov 10, 2015

Scantek, Inc. / NVLAP

Nov 10, 2016

1203-Norsonic

Preamplifier

14052

Aug 24, 2015

Scantek, Inc./ NVLAP

Aug 24, 2016

Instrumentation and test results are traceable to 5 {International System of Units) through standards
maintained by NIST {USA) and NPL (UK)

Calibrated by:

Authorized signatory:

Signature

Date

4 LydonMBawkins 4

| Jf[?t/aﬂo/b

Signature

Vale%

Date

c/or] 2014

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the Iaboratory.
This Calibration Certificate or Test Reports shall not be used to ¢laim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.

Document stored as:

Z:\Calibration Lab\Cal 2016\RIONNC74-0.5in_01200033_M1.doc

Page 1of 2




S

scameek, Inc. vl B G)

ISO 17025: 2005, ANSI/NCSL Z540:1994 Part 1 CALIBRATION
ACCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0

Calibration Certificate No0.37417

instrument: Noise Dosimeter / SLM Date Calibrated:11/30/2016 Cal Due: 11/30/2017
Model: Spark 706 Status: Received Sent
Manufacturer:  Larson Davis In tolerance: X X

Serial number: 01595 Out of tolerance:
Tested with: Microphone MPR002 s/n B0565 See comments:
ID number: 80389.000 Contains non-accredited tests: __Yes X _No
Type (class): 2 Calibration service: __ Basic X _Standard
Customer: Environmental Acoustics Address: 1400 Hummel Avenue

Tel/Fax: 717-730-4680 / -730-4685 Lemoyne, PA 17403-1749

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

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

e Traceabillty evidence
Instrument - Manufacturer Description S/N Cal. Date ~ Cal. Due
Cal. Lab / Accreditation
483B-Norsonic SME Cal Unit 31061 Jul 27, 2016 Scantek, Inc./ NVLAP Jul 27,2017
DS-360-5RS Function Generator 88077 Sep 15, 2016 ACR Env./ A2LA Sep 15, 2018
34401A-Agilent Technologies Digital Voltmeter MY47011118 | Sep 15, 2016 ACR Env./ A2LA Sep 15, 2017
HM30-Thommen Meteo Station 1040170/39633 | Nov 1, 2016 ACR Env./ A2LA Nov 1, 2017

PC Program 1019 Norsonic Calibration software v.6.1T Validated Scantek, Inc. -
Nov 2014

1251-Norsonic Calibrator 30878 Nov 10, 2016 Scantek, Inc./ NVLAP Nov 10, 2017
4226-Briel&Kjeer Multifunction calibrator 2305103 lul 25, 2016 Scantek, inc./ NVLAP Jul 25, 2017

Instrumentation and test results are traceable to ! {International System of Units) through standards
maintained by NIST {USA)} and NPL {UK).
Environmental conditions:
Temperature (°C} Barometric pressure (kPa} Relative Humidity {%)
23.9 99,08 45,9

Calibrated by: Jeremy Gotwalt Authorized signatory: Steven E. Marshall

Signature W Signature W
Date 11/39)b Date 12 f02/2(,
7/ hal

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory,

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

Document stored  Z:\Calibration Lab\SLM 2016\LDSP706_01585_M2.doc Pagelof2

s




TN,

scantek, Inc. (L R\ G)

1SO 17025: 2005, ANSI/NCSL Z540:1994 part 1 CALIBRATION
ACCREDITED by NVLAP (an ILAC MRA signatory) NVLAP Lab Code: 200625-0

Calibration Certificate N0.37416

Instrument: Noise Dosimeter / SLM Date Calibrated:12/1/2016 Col Due: 12/1/2017
Model: Spark 706 Status: Received Sent
Manufacturer:  Larson Davis In tolerance: X X

Serial number: 01596 Out of tolerance:
Tested with: Microphone MPR002 s/n B0404 See comments:
ID number: 80390.000 Contains non-accredited tests: __Yes X No
Type (class): 2 Colibration service: ___ Basic X Standard
Customer: Environmental Acoustics Address: 1400 Hummel Avenue

Tel/Fax: 717-730-4680 / -4685 Lemoyne, PA 17403-1749

Tested in accordance with the following procedures and standards:
Calibration of Sound Leve!l Meters, Scantek Inc., Rev. 6/26/2015

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

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

Traceability evidence
Instrument - Manufacturer Description S/N Cal. Date Cal. Lab / Accreditation Cal. Due
483B-Norsonic SME Cal Unit 31061 Jul 27, 2016 Scantek, Inc./ NVLAP Jul 27, 2017
DS-360-SRS Function Generator 88077 Sep 15, 2016 ACR Env.f A2LA Sep 15, 2018
34401A-Agilent Technologies Digital Voltmeter MY47011118 | Sep 15, 2016 ACREnv./ A2LA Sep 15, 2017
HM30-Thommen Meteo Station 1040170/39633| Nov 1, 2016 ACREnv./ A2LA Nov 1, 2017

PC Program 1019 Norsonic Calibration software v.6.1T Validated Scantek, Inc. -
Nov 2014

1251-Norsonic Calibrator 30878 Nov 10, 2016 Scantek, Inc./ NVLAP Nov 10, 2017
4226-Briel&Kjer Multifunction calibrator 2305103 Jul 25, 2016 Scantek, Inc./ NVLAP Jul 25, 2017

Instrumentation and test results are traceable to Sl {international System of Units) through standards
maintained by NIST (USA] and NPL {UK).

Environmental conditions:

Temperature (°C) Barometric pressure (kPa) Relative Humidity {%)
24.4 99.26 37.5

Calibrated by: emy, Gotwalt Authorized signatory: Steven E. Marshall
Signature Signature N

Date 1216 Date JZ, 02, [A

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

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

Document stored  Z:\Calibration Lab\SLM 2016\LDSP706_01596_M1.doc Pagelof2
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Scaniek, lnc.

CALIBRATION LABORATORY
1SO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACTREDITED by NVLAP (an ILAC MRA signatory)
NVLAP Lab Code: 200625-0

Calibration Certificate N0.36194

Instrument:
Model:
Manufacturer:
Serial number:
Tested with:

Sound Level Meter

NA28

Rion

00870496 /D Number:  80430.000
Microphone UC-59s/n 04607
Preamplifier NH23 s/n 70511

Type (class): 1

Customer: Environmental Acoustics

Tel/Fax: 717-730-4680 / -4685

Date Calibrated: 5/10/2016 CalDue: 5/10/2017

Status: Received Sent

In tolerance: X X

Qut of tolerance:

See comments:

Contains non-accredited tests: __Yes X _No

Calibration service: ___Basic X Standard

Address: 1400 Hummel Avenue '
Lemoyne, PA, 17043

Tested in accordance with the following procedures and standards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

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

Instrument - Manufacturer

Description

S/N

Cal. Date

Traceability evidence

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Cal Unit

31061

Jul 20, 2015

Scantek, Inc./ NVLAP

lul 20, 2016

D5-360-SRS

Function Generator

88077

Sep 9, 2014

ACREnv./ A2LA

Sep 9, 2016

34401A-Agilent Technologies

Digital Voltmeter

MY47011118

Sep 24, 2015

ACR Env./ A2LA

Sep 24, 2016

HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACR Env./ AZLA

Oct 23, 2016

PC Program 1019 Norsonic

alibration software

v.6.1T

Validated Nov
2014

Scantek, Inc.

1251-Norsonic

Calibrator

30878

Nov 10, 2015

Scantek, Inc./ NVLAP

Nov 10, 2016

Instrumentation and test resuits are traceable to Si {International System of Units) through standards
maintained by NIST (USA) and NPL {UK).

Environmental conditions:

Temperafu re {°C}

Barometric pressure {kPa}

Relative Humidity (%}

23.7

100.89

426

L

Calibrated by:

leremqy Gotwalt

Authorized signatory:

Valenti

AIYEa

Signature

Signature

=

Date

Date

\Y 50/00

792015

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
Document stored  Z:\Calibration Lab\SLM 2016\Riona28_00870496_M1.doc

Page1of2




Scamielk, inc.

CALIBRATION LABORATORY

ISO 17025: 2005, ANSI/NCSL Z540:1994 part 1
ACCREDITED by NVLAP {an ILAC MRA signatory)
' NVLAP Lab Code: 200625-0

Calibration Certificate No.36371

Date Calibrated 6172016  Cal Due: 6/1/2017
Status: Received Sent

In tolerance: X X

Out of tolerance:

ST 4 5
TR I TR R T BN TR )

Sound Level Meter

NA28

Rion

01170630 .

80427.000

Microphone UC-59 s/n 04608
Preamplifier NH23 s/n 70648
Type (class): 1 '

Customer: Environmental Acoustics, Inc.

Tel/Fax: 717-737-4680 / 717-737-4685

Instrument:
Model:
Manufacturer:
Serigl number:
1D number:
Tested with:

See comments:

Contains non-accredited tests: __Yes X No

Calibration service: ___Basic X _Standard

Address: 1400 Hummel Avenue
Lemoyne, PA 17043

Tested in accordance with the following procedures and sfandards:
Calibration of Sound Level Meters, Scantek Inc., Rev. 6/26/2015

SLM & Dosimeters — Acoustical Tests, Scantek Inc., Rev. 7/6/2011

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

Traceability evidence
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Instrument - Manufacturer

Description

S/N

Cal. Date

Cal. Lab / Accreditation

Cal. Due

483B-Norsonic

SME Caf Unit

31052

Oct 23, 2015

Scantek, Inc./ NVLAP

Oct 23, 2016

DS-360-SRS

Function Generator

33584

0ct 20, 2015

ACR Env./ A2LA

Qct 20, 2017

34401A-Agilent Technologies

Digital Voltmeter

US36120731

Oct 6, 2015

- ACREnv, / A2LA

Oct 6, 2016

) HM30-Thommen

Meteo Station

1040170/39633

Oct 23, 2015

ACREnv./ A2LA

Oct 23, 2016

PC Program 1019 Norsonic

Calibration software

v.6.1T

Validated Nov
2014

Scantek, Inc.

1251-Norsonic

Calibrator

30878

Nov 10, 2015

Scantek, Inc./ NVLAP

Nov 10, 2016

Instrumentation and test results are traceable to S1 {international System of Units) through standards
maintained by NIST (USA) and NPL (UK).

Environmental conditions:

Temperature (°C})

Barometric pressure (kPa)

Relative Humidity (%)

24.0

100.25

49.4

et

Calibrated by:

A LydopRawki

Authorized signatory:

Signature

Date

¢4/ b)‘,/aazé

Signature

ValW:ga
/M.

Date

Clof 2076

Calibration Certificates or Test Reports shall not be reproduced, except in full, without written approval of the laboratory.

This Calibration Certificate or Test Reports shall not be used to claim product certification, approval or endorsement by NVLAP, NIST,
or any agency of the federal government.
Document stored  Z:\Calibration Lab\SLM 2016\Riona28_01170630_80427 000_M1.doc

Page lof 2
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APPENDIX C

Spotsylvania County Planning
Department Correspondence



Spotsylvania, Virginia

April 20, 2017

Parcel ID) Number (PIN): Property Address: Owner: Billing Addre:s:
36-14-1 0 Mill: DE AV £92 Acre Parcel LLC 9073 Nemo 5T
Fredericksburg, VA c'o The Carlyle Group Inc - WESTHOLLYWOOD, CA
Bruce o006
General Information Voting District Information
Subdivision: Anderson Property Voting: Le==Hill
Legal Description 1: James Anderson Est 635 Precinct: LEEHILL
Lezal Description 1: M t2 State Honse: 32
Legal Land Area: State Senate: 4
Congressonal: 0l
Polling Place: LEE HILL ELEMENTARY SCHOOL
Polling Address: 3600 LEE HILL SCHOOL DEIVE
0
Cenzus School Information
Magisterial: LEE HILL DISTRICT Elementary Schoal: Lze Hill Elementary
Cenzus Block: 032 Middle School: Thomburg Middle
Censws Tract: 02,04 Massaponax High
TAL: 1241 101
First Droe : 11
Land Development Environmental Constraints
Zaoning: B-2 Resonrce Protection Area (RPA): i
AgForestal District: N FEAA 100 Year Flood Plain: N
Airport Protection Owverlay District:  |Y Watershed: E20
Historic Overlay District: N SubWatershed: Ea47
Highway Corridor Owerlay District: I
Eesarvair Protection Overlay Distrace: [V
Eiver Protection Overlay District: i3
Aszzessment(2015)
Building Assessment: [
Land Assessment: 3325200
Year Built: o
5q Footage: Mo Diata
Transfer Date: 033072006
Instrument Nomber: 200500010802
Book Number: I L2
Page:




Fest

10 200 300
1.4 514 1 17=203 Fael

400

Title: Parcel View
about to access are electronic pubiic records ar defined

- the Code af

DISCLAIMER- The ;lqsr@ﬁ i daa you are ?
This information is made availzhle as EE‘EHJ-'C service. Sposyivanio Couniy assumes no

ﬁgm”ﬁjp;?:m' Secrion £ 2-3704. This el e i i A
responsibilingfor any action or acrions N By wers s Dformation. Spatsyhamia County shail nor be liable fo the user
oF to amy othar parsan for the use or misuse of thit darg. This mybrmarion 5 fbr peneral mformanon aniy md shail not be
wsed for thedesign, modjficarion, ar conzrucrion of improvements te real property or for flood plain determination. Jfvew
believe anydate provided It maccurate, please I the GI5 Divizion by e-mail at grogispotyivania. vaus




Spotsylvania, Virginia

April 20, 2017

Parcel ID} Number (PIN): Property Address: Owner: Billing Address:
36-14-2 0 Assigned on Request Glenwood Investinent 5073 Nemo 5T
Propertiezs LLC
Mo Data Mo Diata WEST HOLLYWOOD, CA
L0069
Ceneral Information Voting District Information
Subdivision: Anderson Proparty Voting: Le=Hill
Legal Description 1: Tames Anderson Esfate 833 Precinct: LEEHILL
Legal Description 2: Mo Diata State Honse: 32
Legal Land Area: 393 State Senafe: 4
Congressonal: 0l
Polling Flace: LEE HILL ELEMENTARY SCHOOL
Polling Address: 3600 LEE HILL SCHOOL DEIVE
Cenzus School Information
Magisterial: LEE HILL DISTRICT Elementary Schoal: Lz2 Hill Elementary
Census Block: 2032 Middle Schoal: Thomburg Middle
Census Tract: 0204 High School: Massapenax Hish
TAEL: 1241 101
First Due : 11
Land Development Environmental Constraints
Loming: B-2 Resonrce Protection Area (RPA): N
AgForestal District: N FEMMA 100 Year Flood Plain: N
Airpart Protection Overlay District: [T Watershed: E20
Historic Owverlay District: i SobWatershed: BA47
Highway Corridor Owverlay District: [N
Eeservoir Protection Overlay District: [V
River Protection Owerlay District: i
Aszessment(2015)
Building Asseszment: 3
Land Assessment: 163,100
Year Built: o
5q Footage: Mo Diata
Tramsfer Duate: 08/012005
Insirument Nomber: 200500031386
Book Number: Mo Diata

Page:
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400

Title: Parcel Vie

DISCLATMER- The 2o, m Gty you are about to access are eecironic public records az defined by the Code af

Firginia, [ 950, Section . 04, This information is made availobie as npnbs.rcm'ml Ewu}ﬁm UMY SITUMES T
harnia Lm!j shail not ba I?a!ul o the wier

retponsibilityfor any action ar acrions faken By woers g this mformagion pat':}
oF to any other persan for the use or misuse of this dara. I?m‘ugnhmrzun is jor formation aniy and shail nat be
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believe anydaty provided It imaccurate, please i the GIS Divizion by e-mail ar grodl oo yivania. va.us




APPENDIX D

Traffic Data



Rte 17

ADT DHV Peak Auto MT HT
2014 23000 1977 1980 1841 40 99
2040 38400 3300 3280 3050 66 164
1-95
ADT DHV Peak Auto MT HT
2014 97800 8383 8690 7387 174 1130
2040 140000 12000 11958 10164 239 1555

From the Traffic data




107140 — Request for Traffic Data for Noise Analysis

Lane Configuration — Route 17 — Mills Drive
Current - Two Through-Lanes
Proposed - Four Through-Lanes

/
. : { : Iil .
&2y, % CURRENT HIGHWAY:
~ . ONE EASTBOUND

= ONE WESTBOUND
" THROUGH LANE

Route 17 Route 17 1-95
ADT 23,000 (2014) Hour Vol Hour Vol
ADT 38,400 (2040) 24-1 24-1
DHV 3,300 1-2 1-2
D(am) =55WB/45EB 2-3 2-3
D(pm) =45WB/55EB 3-4 3-4
T= 7% (2% Class 4-5,5% Class 6-13) 4-5 832 4-5 3033
Posted.Speed 35 MPH 5.6 976 5.6 3558
(H)perattmg ipzed 35t 'hvlpl-I th ble alternative to Rte 17 unl o7 N 67 7758
eavy trucks do not have another reasonable alternative to Rte 17 unless
they are long-distance hauls, in which case they may be able to use 1-95 ’-8 - /-8 _
and 1-64. Route 17 is a Principal Arterial Highway/National Highway 8-9 20 8-9 £808
System Route and a Corridor of Statewide Significance. Trucks will not be 9-10 1984 °-10 7233
diverted elsewhere. 10-11 1840 10-11 6708
11-12 1984 11-12 7233
Interstate 95 12-13 2272 12-13 8283
ADT 97,800 (2015) 13-14 1984 13-14 7233
ADT 140,000 (2040) 14-15 1840 14-15 6708
DHV 12,000 15-16 1984 15-16 7233
D (am) =55NB/455B 16-17 2272 16-17 8283
D (pm) =45NB/5553 17-18 - 17-18 _
Te 15% . . 18-19 1984 18-19 7233
= 6 (2% Class 4-5, 13% Class 6-13) 19-20 1552 19-20 5658
g(:)s:fa(iiizee:piigﬁpﬁ Unknown — Future configuration of [-95 is 20-21 1264 2021 4608
. 21-22 1048 21-22 3821
undetermined.
2040 Projected volume exceeds current capacity in the peak hour. 2223 22 22-23 SR
Heavy trucks do not have another reasonable alternative to [-95. M M

I-95 is a Principal Arterial Highway/National Highway System Route and a Corridor of Statewide Significance. Trucks will
not be diverted elsewhere.



Germanna Point Drive - Southern End (near Rte 17)

The Northern and Southern segments of Germanna Point Drive break
at Colonnade Way

ADT 5,100 (2014)

ADT 7,400 (2040)

DHV 700

Posted Speed 25 MPH

Operating Speed 25 MPH
Approximate Truck % is 3% (1% + 2%)
D (am) = 60SB/40NB

D (pm) = 40SB/60NB

Germanna Point Drive — Northern End (near Community College)
ADT 3,000 (2014)

ADT 5,000 (2040)

DHV 450

Posted Speed 25 MPH

Operating Speed 25 MPH

Approximate Truck % is 3% (1% + 2%)

D =60/40

No other data is available.

No data is available for Hospital Blvd.

Germanna PtDr S

Germanna Pt Dr N

Hour Vol

24-1 82
1-2 67
2-3 67
3-4 82
4-5 144
5-6 175
6-7 421
7-8 668
8-9 483
9-10 391
10-11 360
11-12 391
12-13 452
13-14 391
14-15 360
15-16 391
16-17 452
17-18 668
18-19 391
19-20 298
20-21 236
21-22 190
22-23 144
23-24 98

Hour Vol

24-1 56
1-2 45
2-3 45
3-4 56
4-5 97
5-6 118
6-7 285
7-8 451
8-9 326
9-10 264
10-11 243
11-12 264
12-13 306
13-14 264
14-15 243
15-16 264
16-17 306
17-18 451
18-19 264
19-20 201
20-21 160
21-22 128
22-23 97
23-24 66




APPENDIX E

Warranted, Feasible and
Reasonable Worksheets



Appendix E~ Warranted, Feasible, and Reasonable Worksheet

Note: the answers provided in the worksheet may differ between preliminary and final design.
This worksheet is available in a protected digital format upon request.

Date: 5/31/2017

Project No. and UPC: 0017-088-R72, B616, P101 UPC 107140

County: Spotsylvania

Facility:

Barrier System ID:

Noise Abatement Category(s) B

Community Name and/or CNE# CNE 1

Design phase: Preliminary Design [ ] Final Design
Warranted

1. Community Documentation (if applicable)
a. Date community was permitted. (Per 23CFR 772 this is
the date the building permit was issued).

b. Date of approval for the Categorical Exclusion (CE),
Record of Decision (ROD), or Finding of No Significant
Impact (FONSI):

c. Does the date in 1.a precede the date in 1.b? If yes,
proceed to Warranted Item 2. If no, consideration of
noise abatement is not warranted. Proceed to “Decision”
block and answer “no” to warranted question. As the [ ] Yes [ ] No
reason for this decision, state that “Community was
permitted after the date of approval of CE, ROD, or
FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or

exceed the Noise Abatement Criteria? K] Yes [] No
b. Project causes a substantial noise increase of 10 dBA or
moge? [ ] Yes No
Feasibility
1. Impacted receptor units
a. Number of impacted receptor units: 1

b. Number of impacted receptor units receiving 5 dBA or
more insertion loss (IL):

c. Percentage of impacted receptor units receiving 5 dB(A) 100%
or more IL
d. Is the percentage 50 or greater? X] Yes [ ] No

Highway Traffic Noise Manual 73 Updated: March 31, 2014



2 Will placement of the noise barrier cause engineering or safety conflicts,

e.g. drainage or site distance issues? L1 Yes No
3 Will placement of the noise barrier restrict access to vehicular or
pedestrian travel? L1 Yes XI No
4 Will placement of the noise barrier conflict with existing utility locations? ] Yes No
Reasonableness
1. Cost-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft?) 22,386
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or
more. 0
d. Total number of benefited receptors. 1
e. Surface Area per benefited receptor unit. (ft2/BR) 22,386
f. Is (Lle) less than or equal to the maximum square feet per benefited
receptor (MaxSF/BR) value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one
impacted receptor in the design year? No
2. Community Desires Related to the Barrier
a. Do at least 50 percent of the benefited receptor unit owner(s) and
renters desire the noise barrier? If yes, continue to "decision" block.
If no, the barrier can be considered not to be reasonable. Proceed to [ VYes [ No
“decision” block and answer “no” to reasonableness question. As the
reason for this decision, state that “The majority of the impacted
receptor unit owners do not desire the barrier.”
3. Additional Noise Barrier Details
a. Length of the proposed noise barrier
b Height range of the proposed noise barrier
c. Average height of the proposed noise barrier
d Cost per square foot. ($/ft2)
e. Total Barrier Cost (3$)
f. Additional comments (if applicable)
g. Barrier material L [
Absorptive Reflective
Decision
Is the Noise Barrier(s) WARRANTED? X] Yes [ ] No
Is the Noise Barrier(s) FEASIBLE? [X] Yes [ ] No
Is the Noise Barrier(s) REASONABLE? [] Yes [X] No

Additional Reasons for Decision:
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Appendix E~ Warranted, Feasible, and Reasonable Worksheet

Note: the answers provided in the worksheet may differ between preliminary and final design.
This worksheet is available in a protected digital format upon request.

Date: 5/31/2017

Project No. and UPC: 0017-088-R72, B616, P101 UPC 107140

County: Spotsylvania

Facility:

Barrier System ID:

Noise Abatement Category(s) B

Community Name and/or CNE# CNE 2

Design phase: Preliminary Design [ ] Final Design
Warranted

1. Community Documentation (if applicable)
a. Date community was permitted. (Per 23CFR 772 this is
the date the building permit was issued).

b. Date of approval for the Categorical Exclusion (CE),
Record of Decision (ROD), or Finding of No Significant
Impact (FONSI):

c. Does the date in 1.a precede the date in 1.b? If yes,
proceed to Warranted Item 2. If no, consideration of
noise abatement is not warranted. Proceed to “Decision”
block and answer “no” to warranted question. As the [ ] Yes [ ] No
reason for this decision, state that “Community was
permitted after the date of approval of CE, ROD, or
FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or

exceed the Noise Abatement Criteria? [ Yes No
b. Project causes a substantial noise increase of 10 dBA or
moge? [] Yes No
Feasibility

1. Impacted receptor units
a. Number of impacted receptor units:

b. Number of impacted receptor units receiving 5 dBA or
more insertion loss (IL):

c. Percentage of impacted receptor units receiving 5 dB(A)
or more IL

d. Is the percentage 50 or greater? [ ] Yes [ ] No
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2 Will placement of the noise barrier cause engineering or safety conflicts,
e.g. drainage or site distance issues? L1 Yes L1 No

3 Will placement of the noise barrier restrict access to vehicular or
pedestrian travel? L1 Yes L1 No
4 Will placement of the noise barrier conflict with existing utility locations? ] Yes ] No

Reasonableness
1. Cost-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft?)

b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more.

¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or
more.

d. Total number of benefited receptors.

e. Surface Area per benefited receptor unit. (ft2/BR)

f. Is (Lle) less than or equal to the maximum square feet per benefited
receptor (MaxSF/BR) value of 1600?

g. Does the barrier provide an IL of at least 7 dB(A) for at least one
impacted receptor in the design year?

2. Community Desires Related to the Barrier
a. Do at least 50 percent of the benefited receptor unit owner(s) and
renters desire the noise barrier? If yes, continue to "decision" block.
If no, the barrier can be considered not to be reasonable. Proceed to [ VYes [ No
“decision” block and answer “no” to reasonableness question. As the
reason for this decision, state that “The majority of the impacted
receptor unit owners do not desire the barrier.”

3. Additional Noise Barrier Details
a. Length of the proposed noise barrier

b Height range of the proposed noise barrier

o

. Average height of the proposed noise barrier

Cost per square foot. ($/ft?)

. Total Barrier Cost ($)

d
e
f. Additional comments (if applicable)
g

. Barrier material | [l
Absorptive Reflective

Decision
Is the Noise Barrier(s) WARRANTED? [] Yes No
Is the Noise Barrier(s) FEASIBLE? [] Yes [ ] No
Is the Noise Barrier(s) REASONABLE? [] Yes [ ] No

Additional Reasons for Decision:
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Appendix E~ Warranted, Feasible, and Reasonable Worksheet

Note: the answers provided in the worksheet may differ between preliminary and final design.
This worksheet is available in a protected digital format upon request.

Date: 5/31/2017

Project No. and UPC: 0017-088-R72, B616, P101 UPC 107140

County: Spotsylvania

Facility:

Barrier System ID:

Noise Abatement Category(s) B

Community Name and/or CNE# CNE 3

Design phase: Preliminary Design [ ] Final Design
Warranted

1. Community Documentation (if applicable)
a. Date community was permitted. (Per 23CFR 772 this is
the date the building permit was issued).

b. Date of approval for the Categorical Exclusion (CE),
Record of Decision (ROD), or Finding of No Significant
Impact (FONSI):

c. Does the date in 1.a precede the date in 1.b? If yes,
proceed to Warranted Item 2. If no, consideration of
noise abatement is not warranted. Proceed to “Decision”
block and answer “no” to warranted question. As the [ ] Yes [ ] No
reason for this decision, state that “Community was
permitted after the date of approval of CE, ROD, or
FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or

exceed the Noise Abatement Criteria? K] Yes [] No
b. Project causes a substantial noise increase of 10 dBA or
moge? [ ] Yes No
Feasibility
1. Impacted receptor units
a. Number of impacted receptor units: 1

b. Number of impacted receptor units receiving 5 dBA or
more insertion loss (IL):

c. Percentage of impacted receptor units receiving 5 dB(A) 100%
or more IL
d. Is the percentage 50 or greater? X] Yes [ ] No
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2 Will placement of the noise barrier cause engineering or safety conflicts,

e.g. drainage or site distance issues? L1 Yes No
3 Will placement of the noise barrier restrict access to vehicular or
pedestrian travel? L1 Yes XI No
4 Will placement of the noise barrier conflict with existing utility locations? ] Yes No
Reasonableness
1. Cost-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft?) 11,736
b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more. 1
¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or
more. 0
d. Total number of benefited receptors. 1
e. Surface Area per benefited receptor unit. (ft2/BR) 11,736
f. Is (Lle) less than or equal to the maximum square feet per benefited
receptor (MaxSF/BR) value of 1600? No
g. Does the barrier provide an IL of at least 7 dB(A) for at least one
impacted receptor in the design year? Yes
2. Community Desires Related to the Barrier
a. Do at least 50 percent of the benefited receptor unit owner(s) and
renters desire the noise barrier? If yes, continue to "decision" block.
If no, the barrier can be considered not to be reasonable. Proceed to [ VYes [ No
“decision” block and answer “no” to reasonableness question. As the
reason for this decision, state that “The majority of the impacted
receptor unit owners do not desire the barrier.”
3. Additional Noise Barrier Details
a. Length of the proposed noise barrier
b Height range of the proposed noise barrier
c. Average height of the proposed noise barrier
d Cost per square foot. ($/ft2)
e. Total Barrier Cost (3$)
f. Additional comments (if applicable)
g. Barrier material L [
Absorptive Reflective
Decision
Is the Noise Barrier(s) WARRANTED? X] Yes [ ] No
Is the Noise Barrier(s) FEASIBLE? [X] Yes [ ] No
Is the Noise Barrier(s) REASONABLE? [] Yes [X] No

Additional Reasons for Decision:
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Appendix E~ Warranted, Feasible, and Reasonable Worksheet

Note: the answers provided in the worksheet may differ between preliminary and final design.
This worksheet is available in a protected digital format upon request.

Date: 5/31/2017

Project No. and UPC: 0017-088-R72, B616, P101 UPC 107140

County: Spotsylvania

Facility:

Barrier System ID:

Noise Abatement Category(s) B

Community Name and/or CNE# CNE 4

Design phase: Preliminary Design [ ] Final Design
Warranted

1. Community Documentation (if applicable)
a. Date community was permitted. (Per 23CFR 772 this is
the date the building permit was issued).

b. Date of approval for the Categorical Exclusion (CE),
Record of Decision (ROD), or Finding of No Significant
Impact (FONSI):

c. Does the date in 1.a precede the date in 1.b? If yes,
proceed to Warranted Item 2. If no, consideration of
noise abatement is not warranted. Proceed to “Decision”
block and answer “no” to warranted question. As the [ ] Yes [ ] No
reason for this decision, state that “Community was
permitted after the date of approval of CE, ROD, or
FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or

exceed the Noise Abatement Criteria? [ Yes No
b. Project causes a substantial noise increase of 10 dBA or
moge? [] Yes No
Feasibility

1. Impacted receptor units
a. Number of impacted receptor units:

b. Number of impacted receptor units receiving 5 dBA or
more insertion loss (IL):

c. Percentage of impacted receptor units receiving 5 dB(A)
or more IL

d. Is the percentage 50 or greater? [ ] Yes [ ] No
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2 Will placement of the noise barrier cause engineering or safety conflicts,
e.g. drainage or site distance issues? L1 Yes L1 No

3 Will placement of the noise barrier restrict access to vehicular or
pedestrian travel? L1 Yes L1 No
4 Will placement of the noise barrier conflict with existing utility locations? ] Yes ] No

Reasonableness
1. Cost-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft?)

b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more.

¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or
more.

d. Total number of benefited receptors.

e. Surface Area per benefited receptor unit. (ft2/BR)

f. Is (Lle) less than or equal to the maximum square feet per benefited
receptor (MaxSF/BR) value of 1600?

g. Does the barrier provide an IL of at least 7 dB(A) for at least one
impacted receptor in the design year?

2. Community Desires Related to the Barrier
a. Do at least 50 percent of the benefited receptor unit owner(s) and
renters desire the noise barrier? If yes, continue to "decision" block.
If no, the barrier can be considered not to be reasonable. Proceed to [ VYes [ No
“decision” block and answer “no” to reasonableness question. As the
reason for this decision, state that “The majority of the impacted
receptor unit owners do not desire the barrier.”

3. Additional Noise Barrier Details
a. Length of the proposed noise barrier

b Height range of the proposed noise barrier

o

. Average height of the proposed noise barrier

Cost per square foot. ($/ft?)

. Total Barrier Cost ($)

d
e
f. Additional comments (if applicable)
g

. Barrier material | [l
Absorptive Reflective

Decision
Is the Noise Barrier(s) WARRANTED? [] Yes No
Is the Noise Barrier(s) FEASIBLE? [] Yes [ ] No
Is the Noise Barrier(s) REASONABLE? [] Yes [ ] No

Additional Reasons for Decision:
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Appendix E~ Warranted, Feasible, and Reasonable Worksheet

Note: the answers provided in the worksheet may differ between preliminary and final design.
This worksheet is available in a protected digital format upon request.

Date: 5/31/2017

Project No. and UPC: 0017-088-R72, B616, P101 UPC 107140

County: Spotsylvania

Facility:

Barrier System ID:

Noise Abatement Category(s) B

Community Name and/or CNE# CNE 5

Design phase: Preliminary Design [ ] Final Design
Warranted

1. Community Documentation (if applicable)
a. Date community was permitted. (Per 23CFR 772 this is
the date the building permit was issued).

b. Date of approval for the Categorical Exclusion (CE),
Record of Decision (ROD), or Finding of No Significant
Impact (FONSI):

c. Does the date in 1.a precede the date in 1.b? If yes,
proceed to Warranted Item 2. If no, consideration of
noise abatement is not warranted. Proceed to “Decision”
block and answer “no” to warranted question. As the [ ] Yes [ ] No
reason for this decision, state that “Community was
permitted after the date of approval of CE, ROD, or
FONSI, as appropriate.”

2. Criteria requiring consideration of noise abatement
a. Project causes design year noise levels to approach or

exceed the Noise Abatement Criteria? [ Yes No
b. Project causes a substantial noise increase of 10 dBA or
moge? [] Yes No
Feasibility

1. Impacted receptor units
a. Number of impacted receptor units:

b. Number of impacted receptor units receiving 5 dBA or
more insertion loss (IL):

c. Percentage of impacted receptor units receiving 5 dB(A)
or more IL

d. Is the percentage 50 or greater? [ ] Yes [ ] No
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2 Will placement of the noise barrier cause engineering or safety conflicts,
e.g. drainage or site distance issues? L1 Yes L1 No

3 Will placement of the noise barrier restrict access to vehicular or
pedestrian travel? L1 Yes L1 No
4 Will placement of the noise barrier conflict with existing utility locations? ] Yes ] No

Reasonableness
1. Cost-Benefit Factors
a. Surface Area (Total square foot) of the proposed noise barrier. (ft?)

b. Impacted noise sensitive receptor(s) receiving 5 dB(A) IL or more.

¢. Non-impacted noise sensitive receptor(s) receiving 5 dB(A) IL or
more.

d. Total number of benefited receptors.

e. Surface Area per benefited receptor unit. (ft2/BR)

f. Is (Lle) less than or equal to the maximum square feet per benefited
receptor (MaxSF/BR) value of 1600?

g. Does the barrier provide an IL of at least 7 dB(A) for at least one
impacted receptor in the design year?

2. Community Desires Related to the Barrier
a. Do at least 50 percent of the benefited receptor unit owner(s) and
renters desire the noise barrier? If yes, continue to "decision" block.
If no, the barrier can be considered not to be reasonable. Proceed to [ VYes [ No
“decision” block and answer “no” to reasonableness question. As the
reason for this decision, state that “The majority of the impacted
receptor unit owners do not desire the barrier.”

3. Additional Noise Barrier Details
a. Length of the proposed noise barrier

b Height range of the proposed noise barrier

o

. Average height of the proposed noise barrier

Cost per square foot. ($/ft?)

. Total Barrier Cost ($)

d
e
f. Additional comments (if applicable)
g

. Barrier material | [l
Absorptive Reflective

Decision
Is the Noise Barrier(s) WARRANTED? [] Yes No
Is the Noise Barrier(s) FEASIBLE? [] Yes [ ] No
Is the Noise Barrier(s) REASONABLE? [] Yes [ ] No

Additional Reasons for Decision:
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Noise, Vibration and Air Quality Manager
Education: B.S., Civil Engineering
M.S., Environmental Engineering
Ph.D.,Environmental Engineering
Professional Experience: 17 Years
Role: Project Coordination, Report Preparation & QA/QC

Anjoli Martin, P.E.
Noise Engineer
Education: B.S., Civil Engineering
M.S., Environmental Engineering
Professional Experience: 10 Years
Role: Noise Modeling, Report Preparation

Sondra Peterson

Noise and Air Quality Technician
Education: A.S., CAD Drafting and Design
Professional Experience: 19 Years

Role: Noise Field Work

Chris Corbisier, E.I.T

Noise Analyst

Education: B.S., Civil Engineering
Professional Experience: 6 Years
Role: Noise Field Work

Virginia Department of Transportation (VDOT)

Ross Hundall

Senior Highway Noise Specialist

Years of Professional Experience: 11

Role in the project: Reviewer/Noise Study Project Manager
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