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Executive Summary 

This Noise Analysis Technical Report analyzes possible future worst case traffic noise impacts 

and subsequent abatement measures resulting from the Interstate 395 (I-395) HOV Ramp at 

Seminary Road (HOV Ramp Project) and the I-395 Northbound Auxiliary Lane Extension (Aux-

Lane Project). The proposed HOV ramp will be built on the east side of the HOV lanes and 

connects to the third level of Seminary Road Bridge. The I-395 Aux-Lane Project will widen  

I-395 northbound lanes from Duke Street to Sanger Avenue and tie into the HOV Ramp Project; 

thereby creating a continuous auxiliary lane from Duke Street to Seminary Road.  

This document conforms to the regulations and standards of the Federal Highway 

Administration’s (FHWA) 23 CFR 772 Procedures for Abatement of Highway Traffic Noise and 

Construction Noise (July 13, 2011) for Type I projects as well as the current Virginia 

Department of Transportation (VDOT) State Noise Abatement Policy. The Noise Abatement 

Criteria (NAC), which represent the threshold at which abatement of highway traffic noise must 

be considered for specific types of land uses, was used for determining traffic noise impacts as 

established by FHWA (23 CFR 772). The regulations do not mandate that the abatement criteria 

be met in all situations, but rather require that reasonable and feasible efforts be made to provide 

noise mitigation when the abatement criteria are approached or exceeded. 

This study details the noise impact assessment of the Existing (2010) conditions as well as the 

for the design year (2035) Build alternative. Traffic on I-395 was determined to be the primary 

source of noise attributed to the traffic noise impacts within the study area. The secondary traffic 

noise source is North Van Dorn Street which is a local surface street that parallels I-395 along 

the northbound lanes. Traffic noise modeling was performed using FHWA’s Traffic Noise 

Model (TNM) Version 2.5. 

Noise impacts are predicted under the design year Build condition (2035) due to peak hour 

traffic noise levels approaching or exceeding the NAC. Land use in the study area is 

predominately dense multi-family residential developments; however, there is also one large 

recreation park and some commercial areas. Traffic noise levels under the Build condition would 

result in a total of 258 impacted receptors which represent 409 outdoor use areas. Since the study 

area contains multi-storied multi-family residential units with private balconies, only the 

balconies at or below a maximum 30-foot high noise barrier were eligible to be used for the 

determination of feasibility and reasonableness. Based on the maximum allowable noise barrier 

height, only 162 of the impacted receptors for the Build condition that are representing 255 

outdoor use areas would be eligible for the consideration of noise abatement measures. Since the 

increase in traffic noise levels from the existing to build conditions was determined to be 1 to 

2 dB, there would be no substantial impacts (an increase of 10 dB or more) within the study area. 
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Table ES-1 shows the range of modeled traffic noise levels and resulting impact counts for each 

condition. 

Table ES-1. Summary of Modeled Traffic Noise Levels and Impacted Receptors 

Condition

Predicted Range of 
Traffic Noise Levels 

Leq[h], dBA

Total 
Impacted 
Receptors

Total 
Impacted 
Frequent 

Outdoor Use 

Areas1

Existing 37 - 73 253 399

Build 39 - 73 258 409

Note:

1 - Each receptor represents one or more frequent outdoor use areas.

Source: Parsons, 2013.  

Five noise barriers were evaluated and determined to be feasible and reasonable in accordance 

with VDOT’s State Noise Abatement Policy. These barriers would provide feasible and 

reasonable traffic noise abatement for 157 impacted receptors which represent 247 outdoor use 

areas. Furthermore, these five noise barriers would provide a traffic noise reduction of at least 

5 dB to 459 non-impacted receptors that represent 779 outdoor use areas. An additional 86 

dwelling units which were not eligible to be counted for feasibility and reasonableness 

calculations would also be benefited. Therefore, the total number of both impacted and non-

impacted frequent outdoor use areas that would receive at least a 5 dB reduction in traffic noise 

levels for the Build condition would be 1,026 after implementation of the noise barriers. An 

additional 86 outdoor use areas above the maximum 30-foot high noise barrier analysis height 

were also shown to benefit from the noise barrier systems. 

The total length of the barriers would be approximately 11,532 feet; the heights would range 

from 12 to 20 feet; and the total surface area would be 174,244 square feet. These dimensions 

would result in a total cost of $6,447,046 with an assumed cost per square foot of $37 which is 

the statewide average in Virginia when the total square area is greater than 50,000. An overview 

of the parameters and analysis calculations for each barrier is shown in Table ES-2. Furthermore, 

absorptive barriers will be used for the construction of noise barriers within the project to avoid 

the possibility of reflected traffic noise. 
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Table ES-2. Summary of Feasible and Reasonable Noise Abatement Measures 

Noise Barrier
I.D.

Height 
Range, 

(ft)

Total 
Length, 

(ft)

Total 
Surface 

Area (ft2)

Outdoor Use 
Areas with 
Feasible 

Abatement

Surface Area per 
Outdoor Use Area 

with Feasible 
Abatement

Cost per 
Sq. Ft

Total Cost

Noise Barrier 1 15 243 3,641 23 158 $37 $134,735

Noise Barrier 2 12 - 20 4,550 65,484 513 128 $37 $2,422,908

Noise Barrier 3 15 - 17 1,256 19,541 73 268 $37 $723,017

Noise Barriers 
4 and 5

15 - 20 5,484 85,578 417 205 $37 $3,166,386

Total 12 - 20 11,532 174,244 1,026 -- $37 $6,447,046

Source: Parsons, 2013.  

During the construction phase of the proposed project, noise from construction activities may 

intermittently dominate the noise environment in the immediate area of construction. Any 

construction noise impacts that may occur as a result of roadway construction are anticipated to 

be temporary in nature and would cease upon completion of the project construction phase. The 

contractor will be required to conform to the specifications found in VDOT's 2007 Road and 

Bridge Specifications, Section 107.16(b.3), “Noise”. Adherence to this policy of establishing a 

maximum level of noise that construction operations can generate would reduce the potential 

impact of construction noise on the surrounding community.
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1 Introduction 

1.1.  Project Description 

The Project consists of the Interstate 395 (I-395) HOV Ramp at Seminary Road (HOV Ramp 

Project), and the I-395 Northbound Auxiliary Lane Extension (Aux-Lane Project). The proposed 

HOV ramp will be built on the east side of the HOV lanes and connects to the third level of the 

Seminary Road Bridge. The new intersection where the proposed ramp ties to the bridge will be 

controlled by a traffic signal. A separate pedestrian bridge over I-395 will be built to current 

Americans with Disabilities Act (ADA) standards north of Seminary Road. In addition, 

Seminary Road bridge deck will be reconstructed along with superstructure and substructure 

rehabilitation. The northbound lanes of I-395 will be shifted to the east and widened from Sanger 

Avenue to Seminary Road including widening the Seminary Road exit ramp. The I-395 Aux-

Lane Project will widen I-395 northbound lanes from Duke Street to Sanger Avenue and tie into 

the HOV ramp project; thereby creating a continuous Auxiliary Lane from Duke Street to 

Seminary Road. A Project Location map is shown in Figure 1-1. 

1.2.  Purpose of the Noise Analysis Technical Report  

The purpose of this Noise Analysis Report (NAR) is to evaluate noise impacts and 

abatement/mitigation under the requirements of Title 23, Part 772 of the Code of Federal 

Regulations (23 CFR 772) “Procedures for Abatement of Highway Traffic Noise”. The 

23 CFR 772 regulations provide procedures for preparing operational and construction noise 

studies and evaluating noise abatement/mitigation considered for federal and federal-aid highway 

projects. According to 23 CFR 772.3, all highway projects that are developed in conformance 

with this regulation are deemed to be in conformance with Federal Highway Administration 

(FHWA) noise regulations. 

A Noise Abatement Report for both the HOV Ramp and Aux-Lane Projects was previously 

completed in December 2011 and October 2012, respectively (VDOT 2011 and 2012). This 

study assumes that both projects will be built for the project design year of 2035. The study 

includes (a) short-term noise measurements; (b) roadway traffic noise modeling using Federal 

Highway Administration’s Traffic Noise Model (TNM); (c) feasible and reasonable noise 

abatement measures.
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Figure 1-1. Project Location Map 
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2 Methodology 

2.1.  Federal Regulation and State Policy Compliance 

The Noise Control Act of 1972 gives the US Environmental Protection Agency (USEPA) the 

authority to establish noise regulations to control major noise sources, including motor vehicles 

and construction equipment. Furthermore, the USEPA is required to set noise emission standards 

for motor vehicles used for interstate commerce and the FHWA is required to enforce the 

USEPA noise emission standards through the Office of Motor Carrier Safety. The National 

Environmental Policy Act (NEPA) of 1969 gives broad authority and responsibility to Federal 

agencies to evaluate and mitigate adverse environmental impacts caused by Federal actions. 

FHWA is required to comply with NEPA including mitigating adverse highway traffic noise 

effects. 

The Federal-Aid Highway Act of 1970 mandates FHWA to develop standards for mitigating 

highway traffic noise. It also requires FHWA to establish traffic noise level criteria for various 

types of land uses. The Act prohibits FHWA approval of federal-aid highway projects unless 

adequate consideration has been made for noise abatement measures to comply with the 

standards. FHWA regulations for highway traffic noise for federal-aid highway projects are 

contained in 23 CFR 772 Procedures for Abatement of Highway Traffic Noise and Construction 

Noise (23 CFR 772 2011). The regulations contain noise abatement criteria, which represent the 

threshold at which abatement of highway traffic noise must be considered for specific types of 

land uses. The regulations do not mandate that the abatement criteria be met in all situations, but 

rather require that reasonable and feasible efforts be made to provide noise mitigation when the 

abatement criteria are approached or exceeded. 

The Virginia Department of Transportation (VDOT) State Noise Abatement Policy was 

developed to implement the requirements of 23 CFR 772 Procedures for Abatement of Highway 

Traffic Noise and Construction Noise, FHWA’s Highway Traffic Noise Analysis and Abatement 

Policy and Guidance (FHWA 2011), and the noise related requirements of The National 

Environmental Policy Act of 1969. The current VDOT State Noise Abatement Policy became 

effective on July 13, 2011 and was updated on August 6, 2013 (VDOT 2013a).  

Under Title 23 CFR 772.7, projects are categorized as Type I, Type II, or Type III projects. Type 

I projects include those that create a completely new noise source, as well as those that increase 

the volume or speed of traffic or move the traffic closer to a receiver. Type I projects include the 

addition of an interchange, high-occupancy vehicle (HOV) lane, ramp, auxiliary lane, or truck-

climbing lane to an existing highway, or the widening an existing ramp by a full lane width for 

its entire length. A Type II project is a noise barrier retrofit project that involves no changes to 

highway capacity or alignment. Projects unrelated to increased noise levels, such as striping, 
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lighting, signing, and landscaping projects would be considered Type III. This project would be 

considered as a Type I project. 

2.2.  Sound Level Metrics 

The following sections describe the necessary technical terminologies and concepts that are used 

when presenting and discussing the noise study analysis: 

2.2.1.   Sound, Noise, and Acoustics 

Sound can be described as the mechanical energy of a vibrating object transmitted by pressure 

waves through a liquid or gaseous medium (e.g., air) to a hearing organ, such as a human ear. 

Noise is defined as loud, unexpected, or annoying sound. In the science of acoustics, the 

fundamental model consists of a sound (or noise) source, a receiver, and the propagation path 

between the two. The loudness of the noise source and obstructions or atmospheric factors 

affecting the propagation path to the receiver determines the sound level and characteristics of 

the noise perceived by the receiver. The field of acoustics deals primarily with the propagation 

and control of sound. 

2.2.2.   Frequency 

Continuous sound can be described by frequency (pitch) and amplitude (loudness). A low-

frequency sound is perceived as low in pitch. Frequency is expressed in terms of cycles per 

second, or Hertz (Hz) (e.g., a frequency of 250 cycles per second is referred to as 250 Hz). High 

frequencies are sometimes more conveniently expressed in kilohertz (kHz), or thousands of 

Hertz. The audible frequency range for humans is generally between 20 Hz and 20,000 Hz. 

2.2.3.   Sound Pressure Levels and Decibels 

The amplitude of pressure waves generated by a sound source determines the loudness of that 

source. Sound pressure amplitude is measured in micro-Pascals (µPa). One µPa is approximately 

one hundred billionth (0.00000000001) of normal atmospheric pressure. Sound pressure 

amplitudes for different kinds of noise environments can range from less than 100 to 

100,000,000 µPa. Because of this huge range of values, sound is rarely expressed in terms of 

µPa. Instead, a logarithmic scale is used to describe sound pressure level (SPL) in terms of 

decibels (dB). The threshold of hearing for humans is 0 dB, which corresponds to 20 µPa. 

2.2.4.   Addition of Decibels 

Because decibels are logarithmic units, SPLs cannot be added or subtracted through ordinary 

arithmetic means. Under the decibel scale, a doubling of sound energy corresponds to a 3-dB 

increase. In other words, when two identical sources are each producing sound of the same 

loudness, the resulting sound level at a given distance would be 3 dB higher than one source 

under the same conditions. For example, if one automobile produces an SPL of 70 dB when it 



 

Project No. 0395-100-722, 0395-100-736; UPC No. 96261, 102437 7 

passes an observer, two cars passing simultaneously would not produce 140 dB—rather, they 

would combine to produce 73 dB. Under the decibel scale, three sources of equal loudness 

together produce a sound level 5 dB louder than one source. 

2.2.5.   A-Weighted Decibels 

The decibel scale alone does not adequately characterize how humans perceive noise. The 

dominant frequencies of a sound have a substantial effect on the human response to that sound. 

Although the intensity (energy per unit area) of the sound is a purely physical quantity, the 

loudness or human response is determined by the characteristics of the human ear. 

Human hearing is limited in the range of audible frequencies as well as in the way it perceives 

the SPL in that range. In general, people are most sensitive to the frequency range of 1,000–

8,000 Hz, and perceive sounds within that range better than sounds of the same amplitude in 

higher or lower frequencies. To approximate the response of the human ear, sound levels of 

individual frequency bands are weighted, depending on the human sensitivity to those 

frequencies. Then, an “A-weighted” sound level (expressed in units of dBA) can be computed 

based on this information. 

The A-weighting network approximates the frequency response of the average young ear when 

listening to most ordinary sounds. When people make judgments of the relative loudness or 

annoyance of a sound, their judgments correlate well with the A-weighted levels of those sounds. 

Other weighting networks have been devised to address high noise levels or other special 

problems (e.g., B-, C-, and D-scales), but these scales are rarely used in conjunction with 

highway-traffic noise. Noise levels for traffic noise reports are typically reported in terms of A-

weighted decibels or dBA. Table 2-1 shows typical A-weighted noise levels for various noise 

sources. 

2.2.6.   Human Response to Changes in Noise Levels 

As discussed above, doubling sound energy results in a 3 dB increase in sound. However, given 

a sound level change measured with precise instrumentation, the subjective human perception of 

a doubling of loudness will usually be different than what is measured. 

Under controlled conditions in an acoustical laboratory, the trained, healthy human ear is able to 

discern 1-dB changes in sound levels, when exposed to steady, single-frequency (“pure-tone”) 

signals in the mid-frequency (1,000 Hz–8,000 Hz) range. In typical noisy environments, changes 

in noise of 1 to 2 dB are generally not perceptible. However, it is widely accepted that people are 

able to begin to detect sound level increases of 3 dB in typical noisy environments. Furthermore, 

a 5 dB increase is generally perceived as a distinctly noticeable increase, and a 10 dB increase is 

generally perceived as a doubling of loudness. Therefore, a doubling of sound energy (e.g., 



 

Project No. 0395-100-722, 0395-100-736; UPC No. 96261, 102437 8 

doubling the volume of traffic on a highway) that would result in a 3 dB increase in sound, 

would generally be perceived as barely detectable.  

Table 2-1. Typical A-Weighted Noise Levels 

 

2.3.  Sound Propagation 

When sound propagates over a distance, it changes in level and frequency content. The manner 

in which noise reduces with distance depends on the following factors: 

2.3.1.   Geometric Spreading 

Sound from a localized source (i.e., a point source) propagates uniformly outward in a spherical 

pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each doubling of distance 

from a point source. Highways consist of several localized noise sources on a defined path, and 

hence can be treated as a line source, which approximates the effect of several point sources. 

Noise from a line source propagates outward in a cylindrical pattern, often referred to as 
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cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each doubling of distance from 

a line source. 

2.3.2.   Ground Absorption 

The propagation path of noise from a highway to a receiver is usually very close to the ground. 

Noise attenuation from ground absorption and reflective-wave canceling adds to the attenuation 

associated with geometric spreading. Traditionally, the excess attenuation has also been 

expressed in terms of attenuation per doubling of distance. This approximation is usually 

sufficiently accurate for distances of less than 200 feet. For acoustically hard sites (i.e., sites with 

a reflective surface between the source and the receiver, such as a parking lot or body of water,), 

no excess ground attenuation is assumed. For acoustically absorptive or soft sites (i.e., those sites 

with an absorptive ground surface between the source and the receiver, such as soft dirt, grass, or 

scattered bushes and trees), an excess ground-attenuation value of 1.5 dB per doubling of 

distance is normally assumed. When added to the cylindrical spreading, the excess ground 

attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance. 

2.3.3.   Atmospheric Effects 

Receivers located downwind from a source can be exposed to increased noise levels relative to 

calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be 

increased at large distances (e.g., more than 500 feet) from the highway due to atmospheric 

temperature inversion (i.e., increasing temperature with elevation). Other factors such as air 

temperature, humidity, and turbulence can also have some effects. 

2.3.4.   Shielding by Natural or Human-Made Features 

A large object or barrier in the path between a noise source and a receiver can substantially 

attenuate noise levels at the receiver. The amount of attenuation provided by shielding depends 

on the size of the object and the frequency content of the noise source. Natural terrain features 

(e.g., hills and dense woods) and human-made features (e.g., buildings and walls) can 

substantially reduce noise levels. Walls are often constructed between a source and a receiver 

specifically to reduce noise. A barrier that breaks the line of sight between a source and a 

receiver will typically result in at least 5 dB of noise reduction. Taller barriers provide increased 

noise reduction. 

2.4.  Noise Descriptors 

Although the A-weighted noise level may adequately indicate the level of environmental noise at 

any instant in time, community noise levels vary continuously and fluctuate over time. Some 

fluctuations are minor, but some are substantial. Some noise levels occur in regular patterns, but 

others are random. Some noise levels fluctuate rapidly, but others slowly. Some noise levels vary 

widely, but others are relatively constant. Most environmental noise includes a conglomeration 
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of noise from distant sources, creating a relatively steady background noise in which no 

particular source is identifiable. Various noise descriptors have been developed to describe time-

varying noise levels. The following are the noise descriptors most commonly used in traffic 

noise analysis: 

 Equivalent Sound Level (Leq):  Leq represents an average of the sound energy occurring 

over a specified period. In effect, Leq is the steady-state sound level containing the same 

acoustical energy as the time-varying sound that actually occurs during the same period. 

The 1-hour A-weighted equivalent sound level (Leq[h]) is the energy average of A-

weighted sound levels occurring during a one-hour period. 

 Percentile-Exceeded Sound Level (Ln):  Ln represents the sound level exceeded for a 

given percentage of a specified period (e.g., L10 is the sound level exceeded 10 percent of 

the time, and L90 is the sound level exceeded 90 percent of the time). 

 Maximum Sound Level (Lmax):  Lmax is the highest instantaneous sound level measured 

during a specified period. 

 Day-Night Level (Ldn):  Ldn is the energy average of A-weighted sound levels occurring 

over a 24-hour period, with a 10 dB penalty applied to A-weighted sound levels 

occurring during nighttime hours between 10 p.m. and 7 a.m. 

2.5.  Noise Abatement Criteria 

The State Noise Abatement Policy has adopted the Noise Abatement Criteria (NAC) that have 

been established by FHWA (23 CFR 772) for determining traffic noise impacts for a variety of 

land uses. The NAC, listed in Table 2-2 for various activities, represent the upper limit of 

acceptable traffic noise conditions and also a balancing of that which may be desirable with that 

which may be achievable. The NAC applies to outdoor areas having regular human use and 

where lowered noise levels are desired. They do not apply to the entire tract of land on which the 

activity is based, but only to that portion where the activity takes place. The NAC is given in 

terms of the hourly, A-weighted, equivalent sound level in decibels (dBA). The noise impact 

assessment is made using the guidelines listed in Table 2-2. 
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Table 2-2. Activity Categories and Noise Abatement Criteria 

PART 772—NOISE ABATEMENT CRITERIA  
(Hourly A–Weighted Sound Level decibels (dB(A))1 

Activity 
category 

Activity 
Leq(h)

4
 

Criteria2
 

L10(h) 
Evaluation 

location 
Activity description  

A  57  60  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  70  Exterior  Residential.  

C3  67  70  Exterior  

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

D  52  55  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  75  Exterior  
Hotels, motels, offices, restaurants/bars, and other developed 
lands, properties or activities not included in A–D or F.  

F  -- -- Exterior  

Agriculture, airports, bus yards, emergency services, industrial, 
logging, maintenance facilities, manufacturing, mining, rail yards, 
retail facilities, shipyards, utilities (water resources, water 
treatment, electrical), and warehousing.  

G  -- -- -- Undeveloped lands that are not permitted.  
1 Either Leq(h) or L10(h) (but not both) may be used on a project.  
2
 The Leq(h) and L10(h) Activity Criteria values are for impact determination only, and are not design standards for 
noise abatement measures.  

3
 Includes undeveloped lands permitted for this activity category.  

4
 VDOT uses the Leq(h) designation  

Source: 23 CFR Part 772, 2011. 

2.6.  Noise Impact Determination and Analysis Procedure 

Traffic noise impacts, as defined in 23 CFR 772.5, occur when the predicted noise level in the 

design year approaches or exceeds the NAC specified in 23 CFR 772, or a predicted noise level 

substantially exceeds the existing noise level (a “substantial” noise increase). The terms 

“substantial increase” or “approach” are not specifically defined in 23 CFR 772; these criteria are 

defined on a state by state basis. Under VDOT policy, traffic noise impacts occur if either of the 

following two conditions is met:  

 The predicted traffic noise levels (future design year) approach or exceed the NAC, as 

shown in Table 2-2. The VDOT State Noise Abatement Policy defines an approach level 

to be used when determining a traffic noise impact. The “Approach” level has been 

defined by VDOT as 1 dB(A) less than the NAC for Activity Categories A to E. For 

example, for a category B receptor, 66 dBA would be approaching 67 dBA and would be 
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considered an impact. If design year noise levels “approach or exceed” the NAC, then the 

activity is impacted and a series of abatement measures must be considered.  

 The predicted traffic noise levels are substantially higher than the existing noise levels. A 

substantial noise increase has been defined by VDOT when the predicted (future design 

year) highway traffic noise levels exceed existing noise levels by 10 dB or more for all 

noise-sensitive exterior activity categories. For example, if a receptor’s existing noise 

level is 50 dBA, and if the future noise level is 60 dBA, then it would be considered an 

impact. The noise levels of the substantial increase impact do not have to exceed the 

appropriate NAC. Receptors that satisfy this condition warrant consideration of highway 

traffic noise abatement.  

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 environmental benefit. 

In identifying noise impacts, primary consideration is given to exterior areas of frequent human 

use. In situations where there are no exterior activities, or where the exterior activities are far 

from the roadway or physically shielded in a manner that prevents an impact on exterior 

activities, the interior criterion (Activity Category D) is used as the basis for determining a noise 

impact. The final decision on whether or not to provide noise abatement along a project corridor 

will take into account the feasibility of the design, the reasonableness or cost-effectiveness, and 

input from benefited property owners. 

2.7.  Traffic Noise Level Prediction 

2.7.1.   Highway Noise Computation Model 

Since roadway noise can be determined accurately through computer modeling techniques for 

areas that are dominated by roadway traffic, design year traffic noise calculations have been 

predicted using the Federal Highway Administration’s Traffic Noise Model (FHWA TNM) 

Version 2.5, which is the latest approved version. The FHWA TNM was developed and 

sponsored by the U. S. Department of Transportation and John A. Volpe National Transportation 

Systems Center, Acoustics facility. The TNM estimates vehicle noise emissions and resulting 

noise levels based on reference energy mean emission levels. The existing and proposed 

alignments (horizontal and vertical) are input into the model, along with the receptor locations, 

traffic volumes of cars, medium trucks (vehicles with 2 axles and 6 tires), heavy trucks, average 

vehicle speeds, pavement type, and any traffic control devices. The TNM uses its acoustic 

algorithms to predict noise levels at the selected receptor locations by taking into account sound 

propagation variables such as, atmospheric absorption, divergence, intervening ground, barriers, 

building rows, and sometimes heavy vegetation (FHWA, 2004). 
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TNM input is based on a three-dimensional grid created for the study area to be modeled. All 

roadways, barriers, terrain lines, and receiver points are defined by x, y, and z coordinates. 

Receivers, defined as single points, are typically located at frequent outdoor use areas such as 

residences, schools, and recreational areas. Roadways, terrain lines, and barriers are coded into 

TNM as line segments defined by a series of points. A series of line segments which represent a 

particular modeling feature is often referred as a “line string”. Line strings are created for all 

pertinent roadways and distinguishing terrain features within the study area. To obtain the 

elevations for existing areas, line strings are draped onto three dimensional (3D) digital terrain 

map files.  The line strings are then extracted from the design files and imported into TNM. 

Elevations for proposed roadways, barriers, and terrain features are extracted from the proposed 

plan and profile data. 

2.7.2.   Modeling Assumptions and Considerations 

Receivers were modeled at a height of 5 feet above the corresponding elevation of their 

represented outdoor use area. For multiple storied multi-family residences with balconies, 

receivers are stacked on top of one another and assigned offsetting heights in order to represent 

each building level. An estimated offset height of 10 feet was used between the floors of 

residential buildings with multiple levels. 

The propagation path between source and receiver is modeled in TNM by specifying special 

terrain features, rows of houses or building structures, and existing walls. Propagation of noise 

can be further specified by selecting ground types such as hard soil, loose soil, pavement, lawn, 

and field grass. The lawn option was chosen as the overall ground type for this study. Where 

there were significant differences in ground type – such as large parking lots – a ground zone 

area was included to represent the hard surfaces which would affect reflections within noise 

propagation paths. All other natural obstructions, such as cuts and fills that could affect the 

predicted noise levels were also included in the input file.  

Per FHWA policy, densely vegetated areas should only be modeled as tree zones in the 

prediction model when the trees to be modeled keep their leaves in the winter months. This is 

necessary to avoid under-prediction of traffic noise levels for the worst case noise period. The 

noise monitoring conducted for this study was completed during the summer months when all 

trees and dense brush areas were retaining their leaves; however, aerial photos of the project area 

in the winter months show that all the trees in the study area drop their leaves during winter. 

Therefore, the prediction model for this study does not include tree zone objects in order to 

obtain the worst case traffic noise scenario.  

Typically, heavy trucks do not travel in the inner or “fast” lanes; thus, heavy truck traffic 

volumes are usually modeled only in the outer lanes. However, field observations of traffic flow 
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concluded that heavy trucks were not entirely constrained to the outer traffic lanes. Therefore, all 

three vehicle types were evenly distributed among the traffic lanes in the TNM traffic inputs. 

2.7.3.   Traffic Volumes and Flow Control 

Traffic noise is a function of traffic volumes and traffic speed. Noise increases with speed and 

higher volumes of traffic. However, at higher volumes, speed decreases (stop and go), so the 

worst-case traffic noise levels are experienced when there is a balance between the volume and 

speed. Since TNM produces hourly Leq values, all traffic inputs are based on hourly traffic 

volumes. The worst-case traffic noise levels produced within the peak noise hour can be – but is 

not always found to occur – during the peak hour volume. In some cases, the peak noise hour 

will occur before or after the AM or PM rush periods. Since this area of the I-395 corridor 

experiences stop and go traffic during the AM and PM rush periods, it would be assumed that the 

worst-case noise levels are experienced before or after each of the AM or PM peak hour 

volumes. In order to determine the noise levels generated by traffic, the TNM computer program 

requires inputs of traffic volumes, speeds, and vehicle types. The source of the volumes and 

speeds used for the noise analysis as well as the determination of the worst noise hour is 

discussed in the next sections. 

2.7.4.   Traffic Data Sources 

Traffic volumes for environmental analysis were based on the daily and peak hour traffic 

volumes shown in the Interchange Modification Report (IMR) for the I-395 HOT/Transit Ramp 

at Seminary Road. Peak hour traffic volumes, including turning movement volumes, were 

assembled from the IMR to estimate an origin-destination (OD) matrix for the I-395 and 

Seminary Road interchange for the peak hours. The OD matrices were averaged for non-peak 

hours and then using diurnal traffic of the main input and output links at the interchange, an 

iterative balancing (Fratar) technique was used to produce volumes between each OD pair for 

each hour of the day through the interchange. The volumes associated with these OD pairs was 

applied to individual links to get total traffic volume on each travel link. The diurnal traffic used 

as an input for the iterative balancing was obtained by fitting the traffic volumes in the IMR to 

generic diurnal curves. Peak hour volumes from the IMR were kept constant, and off-peak hours 

were adjusted to produce a three-peaked curve (AM and PM peak periods with a lesser peak 

during mid-day) that would total the daily volumes shown in the IMR. These diurnal curves were 

then adjusted such that traffic volumes would balance across the interchange for each hour. The 

truck percentages used in the traffic operations analysis were then applied to the total volume 

estimates to get medium and heavy truck volumes. Traffic volumes on facilities not included in 

the IMR, such as Van Dorn Street, were developed using generic diurnal curves, peak hour 

volumes borrowed from other traffic counts and daily volumes estimated through VDOT’s count 

program. It should be noted that not all volumes shown in the IMR balanced throughout the  
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I-395 and Seminary Road interchange. In these cases, volumes were adjusted as minimally as 

possible from the IMR volumes in order to maintain balanced traffic flow (WR&A 2012). 

Appendix C presents the comprehensive listing of the future traffic volumes, speeds, and traffic 

distribution per direction of travel used for the noise analysis for the Existing and Build 

scenarios. 

2.7.5.   Worst Noise Hour Determination 

After traffic volumes were provided by the traffic engineers, each hour of the day for the 

Existing (2010) and Build (2035) alternatives was modeled in TNM to determine the worst noise 

hour. Operational speeds corresponding to the traffic volumes of each hour were included in the 

data provided by the traffic engineers. This process was used in determining the peak noise hour 

since no long term measurements were conducted for this study. Figure 2-1 shows the rise in 

calculated traffic noise levels from the quietest noise level (12 AM) for each scenario. The worst 

noise hour was somewhat difficult to discern due to an additional peak mid-day. Although this 

suggests a dual peak noise hour, the large daytime volumes are moving at reduced speeds which 

are about 10 to 15 mph below the free-flow speed of 60 mph. The northbound and southbound 

sides seem to be slightly out of phase until the PM peak volume hour at 5 PM. After the PM rush 

period, both sides of the freeway are at free-flow speeds and are producing either the highest or 

matching the highest traffic noise levels throughout the 24 hour period. The average increase in 

Figure 2-1 was based on selected first row ground level receivers from each side of the traffic 

noise model. The peak noise hour is predicted to occur at 8 PM.  
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3 Existing Noise Environment 

A field investigation was conducted to identify frequent outdoor use areas that could be subject 

to traffic noise impacts from the proposed project and to document the geometry of the freeway 

alignment relative to those areas. Noise monitoring was also conducted in order to develop a 

comparison between the monitored results and the output obtained from the noise prediction 

model. This exercise is performed to validate the model so that it can be used with confidence to 

predict the worst hour traffic noise levels for the existing and future conditions. Short-term noise 

measurements of 30 minutes in duration were conducted at a total of seven sites on the 18th and 

19th of June, 2013 within the project corridor. The main purpose of these noise measurements 

was to validate the accuracy of the noise prediction model. 

3.1.  Noise Measurement Procedure 

Noise measurements were conducted in conformance with the guidelines outlined in the 

FHWA’s “Measuring of Highway Related Noise,” FHWA-DP-96-046. The following are brief 

descriptions of the measurement procedures used for this project: 

 Microphones were primarily placed approximately 5 feet above the ground and were 

positioned more than 10 feet from any wall or building to prevent reflections or 

unrepresentative shielding of the noise. 

 Sound level meters were calibrated before and after each set of measurements. 

 Following the calibration of equipment, a windscreen was placed over the microphone. 

 Frequency weighting was set on “A”, and the slow detector response was selected. 

 Results of the short-term noise measurements were recorded on data sheets in the field.  

 During the noise measurements, any transient noise sources such as birds, unusual 

vehicle emissions, etc. were noted in the field log sheets. 

 Traffic was counted for model validation measurements. Vehicle types were separated 

into three vehicle groups: automobiles, medium trucks (2-axle with 6-wheels but not 

including dually pick-up trucks), and heavy trucks (3 or more axle vehicles). Average 

traffic speeds were measured using a radar gun. 

 Wind speed, temperature, humidity, and sky conditions were observed and documented 

during the noise measurements. 

The instruments used for the noise measurements included the following: 

 Sound Level Meter – Brüel & Kjær 2250. 

 Brüel & Kjær 2250 Transducer Components – Brüel & Kjær model ZC 0032 microphone 

preamp; Brüel & Kjær model 4189, ½-inch pressure microphone. 
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 Acoustic Field Calibrators – Brüel & Kjær Type 4231 sound calibrator. 

 Microphone cables; 4-inch diameter windscreens; and tripods. 

 Wind Monitor/Temperature and Humidity Gauge – Kestrel 3000 Pocket Weather Meter. 

 Handheld Traffic Radar Detector – Kustom Radar Detector. 

Manual documentation of the short-term measurements, site photographs, and equipment 

certifications are located in Appendix B. 

NOTE: 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. Short-

term monitoring does not need to occur within every Common Noise Environment (CNE) to 

validate the computer noise model. 

3.2.  Noise Measurement Results 

The dominant source of noise for all the short-term measurement sites was traffic on  

I-395. Measurement sites ST5 through ST7 included additional traffic noise from North Van 

Dorn Street which is located between the northbound lanes of I-395 and the adjacent residential 

areas. Project layout plans shown in Figure 1 in Appendix A present the measurement locations. 

Results for the short-term measurements are presented in Table 3-1.  

Table 3-1. Short-Term Noise Measurement Results 

Site No. Street Address, City CNE Land Use1 
Meas.  
Date 

Start 
Time 

Meas. Leq, 
dBA2 

ST1 Quantrell Mews Townhomes 
6013 Riddle Walk, Alexandria 

1 
MFR 

townhouses 
06/19/13 13:30 61.8 

ST2 Bennington Crossings Apartments 
467 Armistead Street, Alexandria 

3 
MFR 

4-story 
apartments 

06/19/13 14:20 65.2 

ST3 Woodmont Park Apartments 
5400 North Morgan Street,  Alexandria 

3 
MFR 

5-story 
apartments 

06/19/13 11:20 67.2 

ST4 Mark Center Apartments 
5301 Essex Court, Alexandria 

4 
MFR 

3-story 
apartments 

06/19/13 10:30 68.2 

ST5 Brookville Apartments 
847 Van Dorn Street, Alexandria 

7 
MFR 

townhouses 06/19/13 09:30 70.9 

ST6 Hollandtowne at Brookville 
5401 Wycklow Court, Alexandria 

9 
MFR 

townhouses 06/18/13 10:45 69.7 

ST7 Parkside Townhomes (Building 6) 
1601 North Van Dorn Street, Alexandria 

10 
MFR 

townhouses 06/18/13 11:35 65.4 

Notes: 

1. MFR – Multi-family residential. 

2. All short-term measured noise levels are 30-minute Leq. 
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3.3.  Traffic Noise Model Validation 

Measurement data at all seven short-term sites were used for model validation. During the 

validation measurements, traffic volumes and speeds on I-395 and North Van Dorn Street were 

concurrently recorded. The traffic counts were tabulated according to vehicle types, including 

automobiles, medium trucks (2-axle with 6-wheels but not including dually pick-up trucks), 

heavy trucks (3 or more axle vehicles), motorcycles, and busses. Traffic volumes were 

normalized to 1-hour after manually counting the traffic during the measurement periods or by 

reviewing simultaneous video recordings of traffic lanes at a later time. These normalized 

volumes were assigned to the corresponding roadways within the project area to simulate the 

noise source strength at the roadways during the actual measurement periods. After inputting the 

traffic counts, site geometry, and any other pertinent existing features, noise levels at the 

validation sites were calculated in the TNM software. Table 3-2 presents the results of the model 

validation. Traffic volumes collected during the validation measurements are included in 

Appendix C. 

Table 3-2. Noise Model Validation Results 

Measurement 
Site 

Date 
Start 
Time 

Noise Levels, Deviation, 
dB 

(Measured - Modeled) 
Leq(h), dBA 

Measured Modeled 

ST1 06/19/13 13:30 61.8 61.5 -0.3 

ST2 06/19/13 14:20 65.2 69.4 4.2 

ST3 06/19/13 11:20 67.2 67.4 0.2 

ST4 06/19/13 10:30 68.2 71.2 3.0 

ST5 06/19/13 09:30 70.9 70.2 -0.7 

ST6 06/18/13 10:45 69.7 69.7 0.0 

ST7 06/18/13 11:35 65.4 67.5 2.1 

Source: Parsons 2013. 

According to VDOT’s Highway Traffic Noise Impact Analysis Guidance Manual, the difference 

between measured and modeled values must lie within ±3 dB to fall within the accepted level of 

accuracy. Differences greater than ±3 dB require that both the observed and predicted data be 

carefully examined to determine the reason(s) for the margin of error (VDOT 2013a). The 

modeled noise levels were compared to the measured levels wherein discrepancies were studied 

to determine if the TNM model needed to be modified. Initial results indicated that the over-

prediction of traffic noise levels for three of the validation sites (ST2, ST4, and ST7) were due to 
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some loss in the direct line of sight to the freeway traffic lanes due to dense trees and brush. 

Adding tree zones to the prediction model produced traffic noise levels that matched very closely 

to the measured levels. This assumption was confirmed further by measurement site (ST3) which 

was surrounded by similar vegetation but did not possess a blockage in line of sight to freeway 

traffic lanes. After careful review, it was determined that, when tree zones were considered, the 

modeled noise levels at the validation locations were within ±1 dB difference from the measured 

noise levels. Table 3-3 shows the comparison between the measured and modeled noise levels 

when tree zones are included in the validation model. Validation of the prediction model shows 

that this vegetation plays some role in the amount of traffic exposure that is experienced over the 

course of a year; however, in order to represent the worst case traffic noise conditions, trees have 

been assumed to be without their leaves for this analysis. Therefore, as stated earlier in 

Section 2.7.2, tree zones were not included in the final version of the existing or future TNM 

files since trees would not provide any significant noise reduction during the winter.  

Table 3-3. Extraneous Noise Model Validation Results 

Measurement 
Site 

Date 
Start 
Time 

Noise Levels, 
Deviation, 

dB 
(Measured - Modeled) 

Leq(h), dBA 

Measured 
Modeled with 
Tree Zones 

ST2 06/19/13 14:20 65.2 69.4 0.7 

ST4 06/19/13 10:30 68.2 71.2 0.1 

ST7 06/18/13 11:35 65.4 67.5 0.7 

Source: Parsons 2013. 

3.4.  Common Noise Environment (CNE) Determination and Existing Noise Setting 

Since there are no undeveloped lands within the project area limits, only developed lands were 

addressed in the noise analysis. This section outlines the CNEs within the project area which 

contain all of the noise sensitive receivers within at least 500 feet of the proposed project limits 

which were considered for evaluation of traffic noise analysis. A CNE is defined as a group of 

receptors that share similar noise sources, traffic variables, and topographic features. Generally, 

CNE’s will also be separated by NAC Category but not in all cases. Fourteen CNE areas were 

determined to be present within the study area. Land use in the study area is predominately dense 

multi-family residential developments; however, there is also one large recreation park and some 

commercial areas. Table 3-4 at the end of this section presents the ranges of modeled worst case 

traffic noise levels under the existing setting as well as the types of NAC categories that are 

present in each CNE. 
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CNE 1 – Carmel Apartments / Quantrell Mews Townhomes / Tower 2000 Apartments 

CNE 1 is located in the northwest quadrant of the I-395 / Duke Street interchange along the 

southbound lanes of I-395 between Duke Street and the Quantrell Avenue off-ramp. This area is 

comprised of residential properties which include the Carmel Apartments, Tower 2000 

Apartments, and the Quantrell Mews townhome community. The elevations of the residences in 

this area are located higher than the traffic lanes of I-395. Furthermore, there is an existing berm 

resembling a cut slope which protects the Quantrell Mews townhomes. The bulk of the frequent 

outdoor use areas of the Carmel Apartments consist of private balconies (NAC Category B) at 

each floor of the complex which has both 5 and 8 story sections. In addition to the balconies, an 

outdoor pool area (NAC Category C) is present at the ground level. Private balconies (NAC 

Category B) at each floor also make up the outdoor use areas of the Tower 2000 apartment 

complex which is a 15 story apartment building set back from the freeway behind the townhome 

community. The Quantrell Mews townhomes have decks/patios located on the second floor of 

each residential unit (NAC Category B). Existing noise levels within CNE 1 range from 42 to 68 

dBA; consequently, 18 receptor locations which represent a total of 30 noise sensitive sites 

within this area are predicted to experience noise impacts due to levels approaching or exceeding 

the NAC under the existing condition. Sheet 1 of Figure 1 located in Appendix A shows the 

receiver locations within CNE 1. 

CNE 2 – The Seasons Apartments 

CNE 2 is located along the southbound lanes of I-395 north of Quantrell Avenue. This CNE 

represents The Seasons multi-family apartment complex. The outdoor use areas consist of 

private balconies at each of the seven floors of the five building complex (NAC Category B). A 

pool area (NAC Category C) is located in the center of the property and is shielded from direct 

exposure to traffic on I-395 by several of the buildings. The ground floor of the closest building 

to traffic lanes is even with the roadway; however, the elevation in comparison to I-395 traffic 

lanes increases with added distance from the roadway. Existing traffic noise levels within CNE 2 

range from 38 to 72 dBA; consequently, 52 receptor locations which represent a total of 78 

residences are predicted to experience noise impacts due to levels approaching or exceeding the 

NAC under the existing condition. Sheets 1 and 2 of Figure 1 located in Appendix A show the 

receiver locations within CNE 2. 

CNE 3 – Bennington Crossings / Saxony Square / Woodmont Park Apartments 

CNE 3 is located along the southbound lanes of I-395 between Duke Street and Sanger Avenue. 

Multi-family apartment complexes with private balconies at each floor make up the NAC 

Category B frequent outdoor use areas in this CNE. There is one pool area in the Bennington 

Crossings property (NAC Category C). For both Bennington Crossings and Saxony Square, the 

first row of buildings from I-395 traffic lanes is below the roadway; however, the elevation in 

comparison to I-395 traffic lanes increases with added distance from the roadway. Due to this 
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slope, the Bennington Crossings and Saxony Square apartment buildings are four stories on one 

side and three stories on the opposite side wherein the four story building façade faces the traffic 

lanes of I-395. Although higher in elevation, the second row of buildings is shielded from traffic 

noise by the first row of buildings. Three five story buildings are located at the Woodmont Park 

apartments. All three buildings are depressed relative to the freeway lanes. This CNE has large 

areas of dense trees and brush in the direct path of freeway traffic lanes; however, in order to 

represent the worst case traffic noise conditions, trees have been assumed to be without their 

leaves for this analysis. Existing noise levels within CNE 3 range from 43 to 73 dBA; 

consequently, 59 receptor locations which represent a total of 112 noise sensitive sites are 

predicted to experience noise impacts due to levels approaching or exceeding the NAC under the 

existing condition. Sheets 2 and 3 of Figure 1 located in Appendix A show the receiver locations 

within CNE 3. 

CNE 4 – Mark Center Apartments 

CNE 4 is representative of the Mark Center Apartment complex which is located along the 

southbound lanes of I-395. The property is divided north and south by Sanger Avenue which 

runs perpendicular to I-395. Varying topographic slopes occur within the area, this complex is 

comprised of multi-family apartment buildings which have three floors on one side and two 

floors on the opposite sides of each building. Each of the buildings that directly face traffic lanes 

of I-395 expose the building façade that has two stories. Each building has private 

patios/balconies used as the primary frequent outdoor use areas (NAC Category B). This CNE 

has large areas of dense trees and brush in the direct path of freeway traffic lanes; however, in 

order to represent the worst case traffic noise conditions, trees have been assumed to be without 

their leaves for this analysis. Existing noise levels within CNE 4 range from 48 to 71 dBA; 

consequently, 28 noise sensitive sites are predicted to experience noise impacts due to levels 

approaching or exceeding the NAC under the existing condition.  Sheets 3 and 4 of Figure 1 

located in Appendix A show the receiver locations within CNE 4. 

CNE 5 – Winkler Botanical Preserve 

CNE 5 represents the Winkler Botanical Preserve which is located along southbound I-395 

between Sanger Avenue and Seminary Road. This park and associated outdoor use areas are 

defined within NAC Category C. The majority of the park area is protected from traffic noise 

from I-395 by a large earth berm with a tall ridgeline that is adjacent to the freeway. Analysis for 

this Category C area was performed using the procedure outlined in VDOT’s Noise Report and 

Development and Guidance Document (VDOT 2013b). Receptors were placed in a grid pattern 

using 100-foot intervals both parallel and perpendicular to the freeway traffic lanes which 

encompassed the extents of the trail network and other frequent outdoor use areas within the 

park. Existing traffic noise levels within the park range from 43 to 67 dBA; therefore, there are 

areas within the park which are predicted to experience noise impacts due to levels approaching 



 

Project No. 0395-100-722, 0395-100-736; UPC No. 96261, 102437 23 

or exceeding the NAC. Under the existing condition, four of a total 113 receptors within the 

preserve are impacted by traffic noise. This CNE has large areas of dense trees and brush in the 

direct path of freeway traffic lanes;however, in order to represent the worst case traffic noise 

conditions, trees have been assumed to be without their leaves for this analysis. Sheets 4 and 5 of 

Figure 1 located in Appendix A show the receiver locations within CNE 5. 

CNE 6 – Hawthorn Suites / Place One Condominiums 

CNE 6 is located along the northbound lanes of I-395 between Duke Street and Holmes Run 

Parkway. Frequent outdoor use areas in this CNE include the pool and picnic area of the 

Hawthorn Suites hotel and the tennis courts of the Place One residential development and are 

labeled as NAC Categories E and C, respectively. Both properties are located below the 

elevation of the traffic lanes of I-395. Existing traffic noise levels for the hotel are estimated to 

be at 67 dBA and the tennis courts at 61 dBA; therefore, these areas are not predicted to 

experience noise impacts due to levels approaching or exceeding their respective NAC. Sheet 7 

of Figure 1 located in Appendix A shows the receiver locations of CNE 6. 

CNE 7 – Brookville Apartment Townhomes 

CNE 7 is located along the northbound lanes of I-395 between Holmes Run Parkway and Taney 

Avenue. The Brookville Apartment Townhome community is a multi-family residential 

development with private patio entrances which serve as the primary frequent outdoor use areas 

for the occupants. The residential units closest to the freeway are experiencing higher traffic 

noise due to the added traffic noise of a frontage road – North Van Dorn Street – which parallels 

I-395. The freeway is elevated in comparison to the apartment buildings which increases the 

significance of the contribution of traffic noise from Van Dorn Street to the overall noise level. 

Existing traffic noise levels were modeled and ranged from 47 to 67 dBA. Traffic noise levels 

for this CNE would approach or exceed the NAC Category B frequent outdoor use areas at four 

residences. Sheets 7 and 8 of Figure 1 located in Appendix A show the receiver locations within 

CNE 7. 

CNE 8 – Willow Run Apartments 

CNE 8 is located along the northbound lanes of I-395 between Taney and Richenbacher 

Avenues. The Willow Run Apartments have private balconies at each floor of the multi-family 

apartment buildings; however, the buildings in the complex have three floors on one side and 

two floors on the opposite sides of each building. The ground floor units located on the two floor 

side are located slightly below the ground elevation of the buildings and do not have patios. All 

the balconies are NAC Category B frequent outdoor use areas. The residential units closest to the 

freeway are experiencing higher traffic noise due to the added traffic noise of a frontage road – 

North Van Dorn Street – which parallels I-395. The freeway is elevated in comparison to the 

apartment buildings which increases the significance of the contribution of traffic noise from 
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Van Dorn Street to the overall noise level. Modeled existing traffic noise levels ranged from 47 

to 72 dBA; consequently, 13 receptor locations which represent a total of 16 noise sensitive areas 

are predicted to experience noise impacts due to levels approaching or exceeding the NAC under 

the existing condition. Sheets 8 and 9 of Figure 1 located in Appendix A show the receiver 

locations within CNE 8. 

CNE 9 – Hollandtowne Townhomes / Parkside Townhomes 

CNE 9 is located along the northbound lanes of I-395 between Richenbacher and Maris 

Avenues. There are two multi-family residential townhome communities within this CNE which 

include adjacent fenced-in patios which serve as the frequent outdoor use area for each unit. The 

outdoor use areas for the Hollandtowne properties are only on one side of each building row 

while the patios for the Parkside townhomes are located on both sides. In addition, each of the 

Parkside buildings has three stories one side and only two stories on the opposite side. The 

buildings within this CNE are located below the elevation of the northbound lanes of I-395. 

Local traffic from North Van Dorn Street contributes to the overall traffic noise levels for the 

properties which are closest to the freeway. Modeled existing traffic noise levels ranged from 42 

to 69 dBA; consequently, eight receptor locations which represent a total of 18 noise sensitive 

sites are predicted to experience noise impacts due to levels approaching or exceeding the NAC 

under the existing condition.  Sheets 8 and 9 of Figure 1 located in Appendix A show the 

receiver locations within CNE 9. 

CNE 10 – Parkside Townhomes / Seminary Hill Apartments 

CNE 10 is located along the northbound lanes of I-395 between Maris and Kenmore Avenues. 

As discussed for CNE 9, the Parkside townhomes are multi-family residential units with fenced-

in patios; however, in CNE 10, the buildings are elevated to both the I-395 freeway and Van 

Dorn Street. An earth berm blocks some of the freeway traffic lanes which increases the effects 

of the local traffic to the overall noise levels for those areas closest to Van Dorn Street. The 

Seminary Hill Apartments within this CNE share similar topography and traffic sources. Like 

other apartments within the study area, these apartments also have a different number of floors 

on opposite sides of each building. Each unit has a private balcony which functions as the 

outdoor use area (NAC Category B). Furthermore, a community pool area of NAC Category C is 

located in the center of the complex. Modeled existing traffic noise levels ranged from 37 to 70 

dBA; consequently, 17 receptor locations which represent a total of 31 noise sensitive sites are 

predicted to experience noise impacts due to levels approaching or exceeding the NAC under the 

existing condition.  Sheets 10 and 11 of Figure 1 located in Appendix A show the receiver 

locations within CNE 10. 
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CNE 11 – Seminary Hill Apartments / Seminary Towers 

CNE 11 is located in the southeast quadrant of the I-395 / Seminary Road interchange along the 

northbound lanes of I-395. Seminary Towers, which includes two 13 story apartment buildings 

are encircled by North Van Dorn Street, Seminary Road, and Kenmore Avenue. The balconies of 

the residential units serve as the private outdoor use area for each unit (NAC Category B) in 

addition to the community pool area (NAC Category C). The buildings of the Seminary Hill 

apartment complex within CNE 11 are set back from the freeway behind the Seminary Towers 

along Kenmore Avenue and experience a mix of ambient noise from multiple sources which 

include I-395, North Van Dorn Street, and Seminary Road. Second and third stories have private 

balconies and the ground level units have open patios. The facade which has only two exposed 

balconies does not have a ground floor patio. Modeled existing traffic noise levels ranged from 

39 to 71 dBA; consequently, 35 receptor locations which represent a total of 61 noise sensitive 

sites are predicted to experience noise impacts due to levels approaching or exceeding the NAC 

under the existing condition.  Sheets 10 and 11 of Figure 1 located in Appendix A show the 

receiver locations within CNE 11. 

CNE 12 – Courtyard by Marriot / Commercial Offices 

CNE 12 is located in the northeast quadrant of the I-395 / Seminary Road interchange along the 

northbound lanes of I-395. The hotel and commercial properties in this area do not have any 

defined exterior frequent outdoor use areas since the open areas are primarily used for parking 

and access routes. Since there were no dedicated frequent outdoor use areas such as benches, 

receptors were placed in areas in which people may congregate as well as near the property lines. 

All receptors in this area are of NAC Category E; however, since there are no outdoor use areas, 

these traffic noise levels are only used for reporting purposes. Existing traffic noise levels for the 

hotel are estimated to range between 50 and 67 dBA; therefore, these areas are not predicted to 

experience noise impacts due to levels approaching or exceeding the NAC. Sheet 11 of Figure 1 

located in Appendix A shows the receiver locations within CNE 12. 

CNE 13 – Mark Center Business Park 

CNE 13 is located in the southwest quadrant of the I-395 / Seminary Road interchange along the 

southbound lanes of I-395. CNE 13 contains several large office buildings, parking garages, and 

other commercial properties. The open areas primarily consist of parking and access routes; 

however, there are two outdoor seating areas, an outdoor work area, and a tennis court within the 

business park. All receptors in this area are of NAC Category E. Existing traffic noise levels for 

this area are estimated to range between 50 and 67 dBA; therefore, these areas are not predicted 

to experience noise impacts due to levels approaching or exceeding the NAC. Sheets 5 and 6 of 

Figure 1 located in Appendix A show the receiver locations within CNE 13.  
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CNE 14 – Southern Towers Apartments 

CNE 14 is located in the northwest quadrant of the I-395 / Seminary Road interchange along the 

southbound lanes of I-395. The Southern Towers consist of five large apartment buildings with 

resident balconies at each floor as well as two pool areas and a playground. These NAC 

Categories B and C outdoor use areas are expected to experience existing traffic noise levels 

from 45 to 70 dBA; consequently, 12 receptor locations which represent a total of 15 noise 

sensitive sites are predicted to experience noise impacts due to levels approaching or exceeding 

the NAC under the existing condition. Sheet 6 of Figure 1 located in Appendix A shows the 

receiver locations within CNE 14. 

Table 3-4. Ranges of Modeled Existing Peak Noise Hour Traffic Noise Levels 

CNE 
I.D. 

NAC Categories 
Present  

Min.  
Leq[h], dBA 

Max.  
Leq[h], dBA 

Number of 
Impacted 
Receptors 

Number of 
Impacted 
Outdoor 

Use Areas 

CNE1  B (67) / C (67) 42 68 18 30 

CNE2  B (67) / C (67) 38 72 52 78 

CNE3  B (67) / C (67) 43 73 59 112 

CNE4  B (67)  48 71 28 28 

CNE5  C (67) 43 67 4 4 

CNE6  C (67) / E (72)  61 67 0 0 

CNE7  B (67) 47 67 4 4 

CNE8  B (67) 47 72 13 16 

CNE9  B (67)  42 69 8 18 

CNE10  B (67) / C (67) 37 70 17 31 

CNE11  B (67) / C (67) 39 71 35 61 

CNE12  E (72)  58 67 0 0 

CNE13  E (72)  50 67 0 0 

CNE14  B (67) / C (67) 45 70 12 15 

Note: Each receptor represents one or more frequent outdoor use areas. 

Source: Parsons, 2013. 
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4 Future Noise Environment, Impacts, and Noise Abatement 
Determination 

This section presents predicted peak-hour traffic noise levels within the project area under the 

Build alternative scenarios. An analysis with barrier heights ranging from 10 to 30 feet was 

conducted for the potentially impacted areas. The peak-hour traffic noise levels for the design 

year were predicted using TNM. The predicted traffic noise levels for each receptor are 

presented in Appendix D. 

4.1.  Modeled Future Environment 

Traffic noise levels in the study area were predicted for the design year (2035) under the Build 

condition. Under the Build condition, an auxiliary lane would be constructed along the 

northbound lanes between the Duke Street on-ramp and Seminary Road off-ramp; in addition, an 

exit ramp for the existing managed HOV lane facility would be also constructed to provide a new 

connection between the Seminary Road over-crossing and the managed lanes. Construction of 

the auxiliary lane would shift the northbound lanes towards North Van Dorn Street which 

parallels I-395. The horizontal alignment of Van Dorn Street would not be affected by the 

project. The new HOV ramp would provide some reduction in traffic noise levels of the 

opposing lanes for some areas; however, the traffic on the new HOV ramp would be elevated 

when progressing towards Seminary Road.  

4.2.  Traffic Noise Impacts 

Noise impacts are predicted under the design year Build condition (2035) due to noise levels 

approaching or exceeding the NAC. For this study, 1,349 receivers representing 2,378 frequent 

outdoor use areas were used to adequately cover the project limits. However, since this area 

contains multi-storied multi-family residential units with private balconies, only the balconies at 

or below a maximum 30-foot high noise barrier are eligible to be counted for feasibility and 

reasonableness calculations. The elevation of the maximum analysis height is established as the 

top of a 30-foot high noise barrier at the placement of potential abatement. After consideration of 

the maximum analysis height along the project corridor, 968 receptors representing 1,738 

outdoor use areas were analyzed for traffic noise impacts and subsequent abatement 

consideration.  

Table 4-1 presents the range of traffic noise levels predicted for the worst noise hour in the future 

Build condition. Traffic noise levels under the Build alternative would result in a total of 258 

impacted receptors which represent 409 outdoor use areas. Since the increase in traffic noise 

levels from the existing to build conditions was determined to be 1 to 2 dB, there would be no 

substantial impacts (an increase of 10 dB or more) within the study area. Table 4-2 presents an 
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overview of the total number of impacts as well as the total number of receptors and areas 

eligible for abatement consideration. Figure 1 in Appendix A shows the predicted 66 dBA 

contours for the project under the Build alternative. Tables in Appendix D provide detailed 

traffic noise levels for all modeled receptors. 

Table 4-1. Ranges of Modeled Build Peak Noise Hour Traffic Noise Levels 

CNE 
I.D. 

NAC Categories 
Present  

Build (2035) 

Min.  
Leq[h], dBA 

Max.  
Leq[h], dBA 

CNE1  B (67) / C (67) 42 68 

CNE2  B (67) / C (67) 39 73 

CNE3  B (67) / C (67) 44 73 

CNE4  B (67)  49 71 

CNE5  C (67) 42 67 

CNE6  C (67) / E (72)  61 66 

CNE7  B (67) 47 66 

CNE8  B (67) 47 71 

CNE9  B (67)  42 68 

CNE10  B (67) / C (67) 40 71 

CNE11  B (67) / C (67) 39 71 

CNE12  E (72)  56 67 

CNE13  E (72)  51 68 

CNE14  B (67) / C (67) 45 70 
Source: Parsons, 2013. 
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4.3.  Noise Abatement Determination 

The progression of the noise analysis follows three phases where each must be considered and 

satisfied before proceeding further. 

4.3.1.   Warranted Criterion 

This first phase of the process is to determine if highway traffic noise abatement consideration is 

warranted for the affected communities and/or the affected receptors. In order to make a 

determination that a noise impact exists, one of the following conditions must be met: 

 Predicted highway traffic noise levels (for the design year) approach or exceed the 

highway traffic noise abatement criteria in Table 2-2. “Approach” has been defined by 

VDOT as 1 dB below the noise abatement criteria.  

 A substantial noise increase has been defined by VDOT as a 10 dB increase above 

existing noise levels for all noise-sensitive exterior activity categories. A 10 dB increase 

in noise reflects the generally accepted range of a perceived doubling of the loudness. 

Receptors that satisfy this condition warrant consideration of highway traffic noise 

abatement.  

4.3.2.   Feasibility Criteria for Noise Barriers 

To determine feasibility of a highway traffic noise barrier, the following two conditions shall be 

considered:  

 At least a 5 dB 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 of reduction. VDOT requires that fifty percent (50%) or 

more of the impacted receptors experience 5 dB 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, and maintenance of the abatement measure, maintenance 

access to adjacent properties, and general access to adjacent properties (i.e. arterial 

widening projects).  

4.3.3.   Reasonableness Criteria for Noise Barriers 

Noise barrier reasonableness is determined by assessing multiple issues including:  

 The viewpoints of the benefited receptors  
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 Cost effectiveness value, based on a square foot cost ceiling (maximum square footage of 

abatement per benefited receptor)  

 Noise reduction design goal of 7 dB of insertion loss for at least one impacted receptor  

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 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.  

For non-residential properties such as parks and public use facilities, a special calculation is 

preformed 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. 

4.4.  Alternative Abatement Measures 

VDOT guidelines recommend a variety of mitigation 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 mitigation, additional mitigation measures exist which 

have the potential to provide considerable noise reductions, under certain circumstances. 

Mitigation measures considered for this project included:  

 Traffic management; 

 Alignment modifications; 

 Acoustical insulation of public use and non-profit facilities; 

 Buffer lands; 

 Construction of noise barriers; 

 Construction of earth berms. 

Additionally, the Noise Policy Code of Virginia (HB 2577, as amended by HB 2025) states: 

Requires that 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 sound 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. Consideration will be given to these measures during the final design 
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stage, where feasible. The response from VDOT regarding alternative abatement measures were 

discussed during the preliminary design phase of the project and are included in Appendix H. 

4.5.  Noise Barrier Design Considerations 

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 

connected barrier. The barrier’s ability to attenuate noise decreases as the gap width increases. 

As a general practice, noise barriers are most effective when placed at a relatively high point 

between the roadway and the impacted noise sensitive land use. To achieve the greatest benefit 

from a potential noise barrier, the goal of the barrier should focus on breaking the line-of-sight 

(to the greatest degree possible) from the roadway to the receptor. In roadway fill conditions, 

where the highway is above the natural grade, noise barriers are typically most effective when 

placed on the edge of the roadway shoulder or on top of the fill slope. In roadway cut conditions, 

where the roadway is located below the natural grade, barriers are typically most effective when 

placed at the top of the cut slope. Engineering and safety issues have the potential to alter these 

typical barrier locations. 

4.6.  Noise Abatement Measures 

Noise barriers were evaluated for areas predicted to experience traffic noise impacts in the Build 

alternative. Five noise barriers were evaluated and all were determined to be feasible and 

reasonable in accordance with VDOT’s State Noise Abatement Policy. Sheets 1 through 11 of 

Figure 1 in Appendix A show the barrier locations as well as the lengths and heights required to 

provide feasible and reasonable abatement. Table 4-3 presents the total number of benefited 

receptors and frequent outdoor use areas that would achieve a reduction of at least 5 dB of future 

peak noise hour traffic noise levels by CNE. Noise barriers which are necessary to provide 

feasible abatement for receptors located below the maximum 30-foot high barrier would also 

provide feasible abatement to some receptors located above the 30-foot limit; Table 4-4 presents 

these receptors for the different CNEs. Section 4.6.5. Impacted Areas Without Feasible Noise 

Abatement addresses cases where feasible abatement for impacted receptors was not possible. 

Receptors described in the text and shown in Appendix D have designations for CNE, location 

number, and a floor number when applicable (e.g. Receptor CNE1.Location3.Floor2  =  R1.3.2). 

Top-of-wall elevations for all noise barriers are shown in Appendix E. Warranted, Feasible, and 

Reasonableness Worksheets are located in Appendix F. 
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Table 4-3. Summary of Feasible Abatement for Receptors by CNE 
(at or below maximum 30-foot high noise barrier) 

Receptors
Frequent 

Outdoor Use 

Areas3
Receptors

Frequent 
Outdoor Use 

Areas3
Receptors

Frequent 
Outdoor Use 

Areas3

CNE 1*  B (67) / C (67) 2 2 11 21 13 23

CNE 1**  B (67) / C (67) -- -- 2 5 2 5

CNE 2  B (67) / C (67) 18 27 21 32 39 59

CNE 3  B (67) / C (67) 65 122 131 221 196 343

CNE 4  B (67) 33 33 73 73 106 106

CNE 5  C (67) 4 4 68 68 72 72

CNE 6  C (67) / E (72) 0 0 0 0 0 0

CNE 7  B (67) 0 0 33 94 33 94

CNE 8  B (67) 10 11 41 78 51 89

CNE 9  B (67) 7 17 52 131 59 148

CNE 10  B (67) / C (67) 16 29 22 48 38 77

CNE 11  B (67) / C (67) 2 2 4 7 6 9

CNE 12  E (72) 0 0 0 0 0 0

CNE 13  E (72) 0 0 1 1 1 1

CNE 14  B (67) / C (67) 0 0 0 0 0 0

Totals 157 247 459 779 616 1,026

Notes:

1 - Excludes the outdoor use areas above the maximum barrier height of 30 feet.

2 - Represents the total number of units used for feasibility and reasonableness determination calculations.

3 - Each receptor represents one or more frequent outdoor use areas.

* - Receptors benefited by Noise Barrier 1.

** - Receptors benefited by Noise Barrier 2.

Source: Parsons, 2013.

CNE I.D.
NAC

Categories 
Present 

Number of Impacted 
Receptors with Feasible 

Abatement1

Number of Non-Impacted 
Receptors with Feasible 

Abatement1

Total Number of 
Receptors with Feasible 

Abatement1,2
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Table 4-4. Summary of Feasible Abatement for Receptors by CNE 
(above maximum 30-foot high noise barrier) 

Receptors
Frequent 

Outdoor Use 

Areas2
Receptors

Frequent 
Outdoor Use 

Areas2

CNE 1*  B (67) / C (67) -- -- 2 2

CNE 1**  B (67) / C (67) -- -- -- --

CNE 2  B (67) / C (67) 3 4 24 36

CNE 3  B (67) / C (67) -- -- 18 36

CNE 4  B (67) -- -- -- --

CNE 5  C (67) -- -- -- --

CNE 6  C (67) / E (72) -- -- -- --

CNE 7  B (67) -- -- -- --

CNE 8  B (67) -- -- -- --

CNE 9  B (67) -- -- -- --

CNE 10  B (67) / C (67) -- -- -- --

CNE 11  B (67) / C (67) 2 3 3 5

CNE 12  E (72) -- -- -- --

CNE 13  E (72) -- -- -- --

CNE 14  B (67) / C (67) -- -- -- --

Totals 5 7 47 79

Notes:

1 - Includes only the outdoor use areas above the maximum barrier height of 30 feet.

2 - Each receptor represents one or more frequent outdoor use areas.

* - Receptors benefited by Noise Barrier 1.

** - Receptors benefited by Noise Barrier 2.

Source: Parsons, 2013.

CNE I.D.
NAC

Categories 
Present 

Number of Impacted 
Receptors with Feasible 

Abatement1

Number of Non-Impacted 
Receptors with Feasible 

Abatement1

 
The following discussions present the noise abatement measures for each of the impacted CNE 

areas: 

4.6.1.   Noise Barrier 1 – CNE 1 

Noise Barrier 1 would provide abatement for impacted areas within CNE 1 and extends along the 

right-of-way line next to the southbound I-395 Duke Street / Little River Turnpike off-ramp from 

Stations 260+00 to 626+08. Barrier 1 has a height of 15 feet and an approximate total length of 

243 feet, resulting in a surface area of 3,641 square feet. Noise Barrier 1 would provide feasible 

abatement for the pool area (Receptor R1.9) and one second floor balcony (Receptor R1.3.2) of 

the Carmel Apartments residential complex. The third floor balcony (Receptor R1.3.3) located 

above Receptor R1.3.2 was impacted but unable to achieve a feasible reduction of traffic noise 

levels of at least 5 dB even with a maximum barrier height of 30 feet. All other balconies in the 

complex were either above the maximum 30-foot evaluation limit or not impacted; therefore, two 
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of the three impacted outdoor use areas would be benefited by Noise Barrier 1; however, 11 non-

impacted balconies below the evaluation limit and three 4th floor balconies above the evaluation 

limit were benefited by the barrier. Furthermore, an additional 10 benefited residential units from 

the neighboring Quantrell Mews townhomes were added to the total number of benefited units 

since non-impacted Receptors R1.10, R1.17, and R1.27 were able to attain a reduction in 

predicted future traffic noise levels of at least 5 dB. Details of the barrier analysis including 

barrier insertion losses are listed in Appendix D. An overview of the evaluated barrier 

parameters and analysis calculations is shown in Table 4-5. 

Since there are 23 benefited units within the evaluation limit, the square feet per benefited 

receptor value would be 158. This barrier would provide feasible abatement for at least 50% of 

impacted receivers, meets the noise reduction design goal of 7 dB for at least one receptor, and 

has a square feet per benefited receptor value less than 1,600; therefore, Noise Barrier 1 would 

be both feasible and reasonable in accordance with VDOT’s State Noise Abatement Policy. The 

total number of receptors and frequent outdoor use areas used for feasibility and reasonableness 

calculations are presented in Appendix F within the Warranted, Feasible, and Reasonableness 

Worksheets. 

4.6.2.   Noise Barrier 2 – CNE 1, CNE 2, CNE 3, and CNE 4 

Noise Barrier 2 would provide abatement for impacted receptors within CNEs 2 through 4. The 

barrier would be located at the edge of shoulder along the southbound lanes of I-395 from 

Stations 266+89 to 312+00. Noise Barrier 2 would have heights of 12, 15, and 20 feet with an 

approximate total length of 4,550 feet, resulting in a surface area of 65,484 square feet. All 

impacted receptors – with the exception of one pool area – are multi-storied multi-family 

residential units which represent either patios or balconies. Receptors within CNE 2 represent 

balconies of The Seasons residential complex which is comprised of seven storied apartment 

buildings. Due to the close proximity of ground floor receptor elevations to the traffic lanes of I-

395, balconies at and above the fourth stories are above the maximum 30-foot evaluation limit 

and would not achieve feasible abatement with a maximum 30-foot high wall. Within CNE 3 

moving south to north, the interstate becomes more elevated in comparison to the ground floor 

receptors and the floor at which the maximum evaluation limit strikes varies due to the 

topography of the area. All receptors within CNE 4 were below the maximum 30-foot evaluation 

limit. An overview of the evaluated barrier parameters and analysis calculations is shown in 

Table 4-5. Details of the barrier analysis including barrier insertion losses are listed in 

Appendix D. 

There were a total of 116 impacted receptors which represent 182 outdoor use areas within CNEs 

2 through 4. Noise Barrier 2 would provide a feasible reduction of traffic noise levels for all 182 

impacted areas. Additional benefits from non-impacted receptors within the maximum 30-foot 
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evaluation limit included 326 outdoor use areas from CNEs 2 through 4. Furthermore, an 

additional 5 non-impacted residential units (Receptors R1.16 and R1.22) from the neighboring 

Quantrell Mews townhomes were also benefited by Noise Barrier 2. The square feet per 

benefited receptor value would be 128. This barrier would provide feasible abatement for at least 

50% of impacted receivers, meets the noise reduction design goal of 7 dB for at least one 

receptor, and has a square feet per benefited receptor value less than 1,600; therefore, Noise 

Barrier 2 would be both feasible and reasonable in accordance with VDOT’s State Noise 

Abatement Policy. An additional 72 outdoor use areas above the evaluation limit from CNE 2 

and CNE 3 which were not impacted by future peak hour traffic noise levels were also benefited 

from Noise Barrier 2. The total number of receptors and frequent outdoor use areas used for 

feasibility and reasonableness calculations are presented in Appendix F within the Warranted, 

Feasible, and Reasonableness Worksheets. 

4.6.3.   Noise Barrier 3 – CNE 5 and CNE 13 

Noise Barrier 3 would provide feasible and reasonable abatement for four impacted areas of the 

Winkler Botanical Preserve in CNE 5. The barrier would be located along southbound lanes of I-

395 at the edge of shoulder from Stations 621+50 to 634+00. Noise Barrier 3 would have heights 

of 15 and 17 feet with an approximate total length of 1,256 feet, resulting in a surface area of 

19,541 square feet. Feasibility and reasonableness calculations for this Category C area was 

performed using the procedure outlined in VDOT’s Noise Report and Development and 

Guidance Document. Receptors were placed in a grid pattern using 100-foot intervals both 

parallel and perpendicular to the freeway traffic lanes which encompasses the trail network and 

other frequent outdoor use areas within the park. An additional 68 receptors within the park 

which were not impacted by future peak hour traffic noise levels would also be benefited by 

Noise Barrier 3 due to an increase in receptor elevations with added distance from the roadway 

in comparison to I-395 traffic lanes. Furthermore, a non-impacted outdoor seating area in the 

Mark Center business park (Receptor R13.1) would also be benefited by this noise barrier. With 

a total number of benefited units of 73, the square feet per benefited receptor value was 

calculated to be 268. This barrier would provide feasible abatement for at least 50% of impacted 

receivers, meets the noise reduction design goal of 7 dB for at least one receptor, and has a 

square feet per benefited receptor value less than 1,600; therefore, Noise Barrier 3 would be both 

feasible and reasonable in accordance with VDOT’s State Noise Abatement Policy. An overview 

of the evaluated barrier parameters and analysis calculations is shown in Table 4-5. Details of the 

barrier analysis including barrier insertion losses are listed in Appendix D. The total number of 

receptors and frequent outdoor use areas used for feasibility and reasonableness calculations are 

presented in Appendix F within the Warranted, Feasible, and Reasonableness Worksheets. 
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4.6.4.   Noise Barriers 4 and 5 – CNE 7, CNE 8, CNE 9, CNE 10, and CNE 11  

This noise barrier system would protect receptors located along the northbound lanes of I-395 

from traffic noise impacts. Noise Barrier 4 would be a 15-foot high barrier located at the edge of 

the shoulder of the new northbound I-395 auxiliary lane from Stations 288+00 to 317+00 and the 

approximate total length of 2,892 feet would produce a surface area of 43,386 square feet. Noise 

Barrier 5 would be located at the top-of-cut line and within the right-of-way along northbound I-

395 traffic lanes from Station 316+32 of the northbound mainline to Station 415+49 of the 

redesigned northbound I-395 Seminary Road off-ramp. This 15 to 20-foot high barrier would 

have an approximate total length of 2,591 feet, resulting in a surface area of 42,192 square feet. 

These two barriers would be physically separated due an existing drainage channel that was 

assumed to be preserved in the final design; however, all feasibility and reasonableness 

calculations revere this as a single barrier system. Therefore, the total length and surface area of 

this wall was calculated to be 5,484 feet and 85,578 square feet, respectively.  

Under the Build alternative, 64 outdoor use areas would experience traffic noise levels 

approaching or exceeding the NAC Category B impact criterion of 67 dBA. Noise Barriers 4 and 

5 working as a barrier system would provide feasible and reasonable traffic noise abatement for 

59 impacted outdoor use areas in CNEs 8 through 11. An additional 358 non-impacted outdoor 

use areas at or below the evaluation limit from CNEs 7 through CNE 11 were also benefited 

from Noise Barriers 4 and 5. Impacted Receptors R7.16, and R7.24, and R10.74 were not able to 

achieve feasible abatement with Noise Barriers 4 and 5 and are addressed in detail in Section 

4.6.5. In addition, some receptors in close proximity but not adjacent to North Van Dorn Street 

were not benefited by Noise Barriers 4 and 5 due to shielding of traffic noise by buildings within 

the community. Furthermore, some first row receivers were not impacted by traffic noise levels 

or experienced a reduced barrier insertion loss due to the addition of the solid safety barrier along 

the auxiliary lane under the Build Alternative. Details of the barrier analysis including barrier 

insertion losses are listed in Appendix D. 

Since there are 417 benefited dwelling units within the evaluation limit, the square feet per 

benefited receptor value would be 205. This barrier system would provide feasible abatement for 

at least 50% of impacted receivers, meets the noise reduction design goal of 7 dB for at least one 

receptor, and has a square feet per benefited receptor value less than 1,600; therefore, Noise 

Barriers 4 and 5 would be both feasible and reasonable in accordance with VDOT’s State Noise 

Abatement Policy. Furthermore, Noise Barriers 4 and 5 would still be both feasible and 

reasonable even if evaluated separately. An overview of the evaluated barrier parameters and 

analysis calculations is shown in Table 4-5. The total number of receptors and frequent outdoor 

use areas used for feasibility and reasonableness calculations are presented in Appendix F within 

the Warranted, Feasible, and Reasonableness Worksheets. 
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Table 4-5. Summary of Feasible and Reasonable Noise Abatement Measures 

Noise Barrier
I.D.

Height 
Range, 

(ft)

Total 
Length, 

(ft)

Total 
Surface 

Area (ft2)

Outdoor Use 
Areas with 
Feasible 

Abatement

Surface Area per 
Outdoor Use Area 

with Feasible 
Abatement

Cost per 
Sq. Ft

Total Cost

Noise Barrier 1 15 243 3,641 23 158 $37 $134,735

Noise Barrier 2 12 - 20 4,550 65,484 513 128 $37 $2,422,908

Noise Barrier 3 15 - 17 1,256 19,541 73 268 $37 $723,017

Noise Barriers 
4 and 5

15 - 20 5,484 85,578 417 205 $37 $3,166,386

Total 12 - 20 11,532 174,244 1,026 -- $37 $6,447,046

Source: Parsons, 2013.  

4.6.5.   Impacted Areas Without Feasible Noise Abatement 

CNE 1 – Carmel Apartments / Quantrell Mews Townhomes  

Receptor R1.3.3 would be impacted by peak hour traffic noise levels in the Build alternative but 

unable to achieve a feasible reduction of traffic noise of at least 5 dB even with a maximum 

barrier height of 30 feet. With Noise Barrier 1, future traffic noise levels would be reduced at 

Receptor R1.3.3 by 1 dB. Sheet 1 of Figure 1 located in Appendix A shows this receiver location 

within CNE 1. 

Receptor R1.23 would also be impacted by peak hour traffic noise levels in the Build alternative; 

however, a noise barrier within or at the right-of-way line would not provide feasible abatement. 

In order to provide feasible abatement for two raised patios of the Quantrell Mews townhome 

community, a noise barrier would need to run perpendicular to the interstate along tall retaining 

wall along private property at a height much taller than the maximum allowable height of 30 

feet; consequently, this would not be cost effective. Furthermore, Noise Barrier 2 could not be 

extended to provide abatement for Receptor R1.23 since the Quantrell Avenue off-ramp would 

need to be removed in order for that to occur; however, the current design of Noise Barrier 2 

would provide a reduction of future traffic noise levels of 2 dB. Sheet 1 of Figure 1 located in 

Appendix A shows this receiver location within CNE 1. 

CNE 7 – Brookville Apartment Townhomes 

Receptor R7.16 would be impacted by peak hour traffic noise levels in the Build alternative but 

unable to achieve a feasible reduction of traffic noise of at least 5 dB even with a maximum 

barrier height of 30 feet. This is most likely due to the local traffic on North Van Dorn Street 
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which is directly in front of this receptor. A reduction in future traffic noise levels for Receptor 

R7.16 of 3 dB would be provided by Noise Barrier 4.  

Impacted Receptor R7.24 was not able to achieve feasible abatement due to diminishing returns. 

It was possible to extend Noise Barrier 4 beyond CNE 7 into CNE 6 in order to achieve feasible 

abatement for impacted Receptor R7.24; however, it would take an additional length of 400 feet 

at a barrier height of 15 feet for Receptor R7.24 to achieve feasible abatement, and the extension 

would only provide an additional reduction in traffic noise of 1 dB. A reduction in future traffic 

noise levels of 4 dB would be provided by Noise Barrier 4 for Receptor R7.24. Sheets 7 and 8 of 

Figure 1 located in Appendix A show the receiver locations within CNE 7. 

CNE 10 – Parkside Townhomes / Seminary Hill Apartments 

Receptor R10.74 would be impacted by peak hour traffic noise levels in the Build alternative but 

unable to achieve a feasible reduction of traffic noise of at least 5 dB even with a maximum 

barrier height of 30 feet. This is most likely due to the local traffic on North Van Dorn Street 

which is directly in front of this receptor. A reduction in future traffic noise levels of 3 dB would 

be provided by Noise Barrier 5 for these three impacted outdoor use areas. Sheets 10 and 11 of 

Figure 1 located in Appendix A show the receiver locations within CNE 10. 

CNE 11 – Seminary Towers 

The Seminary Towers consist of two large 13 story apartment buildings with resident balconies 

at each floor. The bottom floor units (2nd floor) would not be impacted by future peak hour traffic 

noise levels. Balconies above the 4th floor that would be impacted are above the maximum 30-

foot allowable barrier height; therefore, these impacted receptors do not qualify for abatement 

consideration. Sheet 11 of Figure 1 located in Appendix A shows the receiver locations within 

CNE 11. 

CNE 14 – Southern Towers Apartments 

The Southern Towers consist of large 15 story apartment buildings with resident balconies at 

each floor. The bottom floor units (2nd floor) would not be impacted by future peak hour traffic 

noise levels. Balconies above the 3rd floor would be impacted but are above the maximum 30-

foot allowable barrier height; therefore, these impacted receptors do not qualify for abatement 

consideration. Sheet 6 of Figure 1 located in Appendix A shows the receiver locations within 

CNE 14. 

4.6.6.   Non-Impacted Areas  

CNE 6 – Hawthorn Suites / Place One Condominiums 

Frequent outdoor use areas in this CNE include the pool and picnic area of the Hawthorn Suites 

hotel and the tennis courts of the Place One residential development and are identified as NAC 

Categories E and C, respectively. Predicted future peak hour traffic noise levels for the hotel are 
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estimated to be at 66 dBA and the tennis courts at 61 dBA; therefore, these areas are not 

predicted to experience noise impacts due to levels approaching or exceeding their respective 

NAC. Since Noise Barrier 4 must be extended to provide feasible abatement for areas of CNE 7, 

the hotel pool will receive a noise reduction of 7 dB. Noise Barrier 4 would also block line of 

sight to traffic on I-395 for the tennis courts of the Place One residential development and would 

experience a reduction in predicted traffic noise levels by 3 dB. Sheet 7 of Figure 1 located in 

Appendix A shows the receiver locations of CNE 6. 

CNE 12 – Courtyard by Marriot / Commercial Offices 

The hotel and commercial properties in this area do not have any defined exterior frequent 

outdoor use areas with the exception of parking and access routes; therefore, receptors were 

placed in areas in which people may congregate as well as near the property lines. Since this area 

does not have any definable outdoor use areas, it does not qualify for impact determination or 

abatement consideration; however, all of the receptors in this area – which are of NAC Category 

E – did not approach or exceed the NAC criterion level of 71 dBA and therefore not predicted to 

experience noise impacts. Sheet 11 of Figure 1 located in Appendix A shows the receiver 

locations within CNE 12. 

CNE 13 – Mark Center Business Park 

CNE 13 contains several large office buildings, parking garages, and other commercial 

properties. The open areas primarily consist of parking and access routes; however, there are two 

outdoor seating areas, an outdoor work area, and a tennis court within the business park. 

Shielding of traffic noise from I-395 from the large buildings of the business park prevented the 

predicted future peak noise hour traffic noise levels from approaching or exceeding the NAC 

criterion level of 71 dBA; therefore, this CNE is not predicted to experience noise impacts. 

Sheets 5 and 6 of Figure 1 located in Appendix A show the receiver locations within CNE 13. 

4.6.7.   Reflection of Traffic Noise from Noise Barriers 

When two parallel noise barriers are close to each other, reflections from traffic noise could 

occur between these noise barriers which would reduce the effectiveness of the barriers’ noise 

reduction capability. Absorptive materials are used in such instances to minimize or eliminate 

reflective noise. In accordance to FHWA guidelines, when the ratio of the distance between two 

parallel noise barriers to barrier height is 10 or less then there is a good possibility of reflective 

noise build-up between two parallel barriers. VDOT’s policy states that when the distance to 

height ratio is between 10 and 20 the use of absorptive noise barriers must receive consideration.  

The smallest value for the distance to height ratio for this project is approximately 12; therefore, 

absorptive materials, although not required, would need to be considered. Where the smallest 

distance to height ratio of 12 occurs, the receptors along the northbound and southbound lanes of 

I-395 are depressed in elevation as compared to the freeway traffic lanes. In this situation, 
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specular reflections would not occur and absorptive noise barriers would not be needed. 

However, the varying topography within the project area allows for a number of possible 

situations where receptors would be elevated in comparison to I-395 traffic lanes exposing 

reflected traffic noise. For example, Noise Barriers 4 and 5 are located parallel to North Van 

Dorn Street which could create traffic noise reflection issues for the residences adjacent to the 

roadway. Reflections could also be an issue for residential areas which are at a higher elevation 

than Van Dorn Street. Cross sections of I-395, Noise Barrier 4, and Van Dorn Street presented in 

Figure 4-1 show the two possible conditions of the slope between I-395 and Van Dorn Street. 

Due to the dirt slope and elevated location of the noise barrier, reflected noise would not be of 

concern. However, there could be reflected traffic noise from Noise Barrier 5 which is located 

closer in elevation to Van Dorn Street than Noise Barrier 4. Therefore, due to this example and 

potential parallel barrier configurations within the project, absorptive barriers were chosen for all 

noise barriers to avoid the possibility of reflected traffic noise. 
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5 Construction Noise  

VDOT is also concerned with noise generated during the construction phase of the proposed 

project since noise from construction activities may intermittently dominate the noise 

environment in the immediate area of construction. While the degree of construction noise 

impact will vary, as it is directly related to the types and number of equipment used and the 

proximity to the noise-sensitive land uses within the project area. Land uses that are sensitive to 

traffic noise, are also potentially considered to be 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 

phase. A method of controlling construction noise is to establish the maximum level of noise that 

construction operations can generate. 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 2007 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. 
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 When feasible, the Contractor shall establish haul routes that direct his vehicles 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. 

 



 

Project No. 0395-100-722, 0395-100-736; UPC No. 96261, 102437 45 

6 Public Involvement Process 

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 information on noise-

compatible land-use planning, noise impact zones in undeveloped land in the highway project 

corridor. This section of the report provides that information, as well as information about 

VDOT’s noise abatement program. 

6.1.  Noise-Compatible Land-Use Planning  

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 it. A link to this brochure on FHWA’s website is provided:  

http://www.fhwa.dot.gov/environment/noise/noise_compatible_planning/federal_approach/land_

use/qz00.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 

significant 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  
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Noise Impact Zones in Undeveloped Land along the Study Corridor  

Also required under the revised 2011 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. Then, the distances from the edge of the 

roadway to the NAC sound levels are determined through interpolation. Distances vary in the 

project corridor due to changes in traffic volumes, or terrain features. Any noise sensitive sites 

within these zones should be considered noise impacted if no barrier is present to reduce sound 

levels. The graphics in Appendix A show the predicted 66 dBA contours for the project.  

6.2.  Public Involvement Efforts 

For noise barriers determined to be feasible and reasonable, the affected public will be given an 

opportunity to decide whether they are in favor of construction of the noise barrier. A final 

determination as to the construction of barriers will be made after the public hearing process.  As 

part of the final design noise analysis, for barriers that are determined to be feasible and 

reasonable, input from the impacted property owners and renters must be obtained through 

citizen surveys via certified mail. Of the votes tallied, 50% or more must be in favor of a 

proposed noise barrier in order for that barrier to be considered further.  

Upon completion of the citizen survey, the VDOT Noise Abatement staff will make 

recommendations to the Chief Engineer for approval. Approved barriers will be incorporated 

into the road project plans. A technical memorandum (noise barrier survey addendum report) 

will be prepared after the voting process has finished, which documents the voting results and 

summary of public comments of the noise barrier public survey process. This report is then 

submitted to the FHWA. 
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Appendix A Receptor Locations and Potential Noise Barrier Locations
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Appendix B Noise Measurement Data, Site Photographs,  
and Equipment Calibration Records 
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Appendix C Model Validation, Existing, and Future Traffic Data 
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Table C-1. Noise Model Validation Traffic Counts 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,478 60 55 3,310 82 86 4 14 
NB Duke Street On-Ramp 1 1,202 55 to 20 55 to 20 1,168 18 16 10 0 

SB General Purpose Lanes 4 4,168 55 55 3,916 122 130 8 2 
SB HOT Lanes 2 1,214 60 60 1,158 22 34 2 22 
SB Quantrell Avenue Off-Ramp 1 130 55 to 20 55 to 20 126 4 0 0 0 
SB 236 Turnpike Off-Ramp 1 496 55 to 20 55 to 20 490 4 2 0 0 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,304 55 55 3,178 66 60 24 6 
NB Duke Street On-Ramp 1 1,216 55 to 20 55 to 20 1,184 22 10 2 2 

SB General Purpose Lanes 4 5,412 55 55 5,160 140 112 6 2 
SB HOT Lanes 2 2,608 60 60 2,552 24 32 10 32 
SB Quantrell Avenue Off-Ramp 1 654 55 to 20 55 to 20 644 6 4 2 2 
SB 236 Turnpike Off-Ramp 1 148 55 to 20 55 to 20 148 0 0 0 0 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,370 60 55 3,194 70 106 20 16 
NB HOT Lanes 2 148 60 60 130 2 16 2 2 
NB Duke Street On-Ramp 1 1,270 55 to 20 55 to 20 1,216 34 20 2 2 

SB General Purpose Lanes 4 3,782 55 55 3,460 154 168 6 22 
SB Quantrell Avenue Off-Ramp 1 98 55 to 20 55 to 20 98 0 0 0 0 
SB 236 Turnpike Off-Ramp 1 458 55 to 20 55 to 20 444 12 2 0 0 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,072 60 55 2,888 82 102 6 4 
NB HOT Lanes 2 1,350 60 55 1,314 12 24 16 6 
NB Duke Street On-Ramp 1 1,330 55 to 20 55 to 20 1,272 32 26 2 2 

SB General Purpose Lanes 4 3,580 55 55 3,300 126 154 14 6 
SB Quantrell Avenue Off-Ramp 1 92 55 to 20 55 to 20 90 2 0 0 0 
SB 236 Turnpike Off-Ramp 1 324 55 to 20 55 to 20 314 10 0 2 0 

Description of Traffic Lane
Number

of
Lanes

Total 
Traffic 

Volumes

Auto
Travel 

Speeds, 
mph 

Truck
Travel 

Speeds, 
mph 

Cars
Medium 
Trucks 

Heavy 
Trucks 

Hourly Volumes by Vehicle Type

Hourly Traffic Counts for Measurement 4 dated 06/19/2010 from 10:30 to 11:00

Hourly Traffic Counts for Measurement 3 dated 06/19/2010 from 11:20 to 11:50

Hourly Traffic Counts for Measurement 1 dated 06/19/2010 from 13:30 to 14:00

Hourly Traffic Counts for Measurement 2 dated 06/19/2010 from 14:20 to 14:50

Buses Motorcycles
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Table C-1. Noise Model Validation Traffic Counts (continued) 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,288 60 60 3,062 150 76 0 6 
NB HOT Lanes 2 1,916 60 60 1,880 18 18 6 6 
NB Duke Street On-Ramp 1 1,206 55 to 20 55 to 20 1,168 24 14 2 4 

SB General Purpose Lanes 4 3,298 60 55 3,032 86 180 8 12 
SB Quantrell Avenue Off-Ramp 1 88 55 to 20 55 to 20 84 4 0 0 0 
SB 236 Turnpike Off-Ramp 1 362 55 to 20 55 to 20 356 6 0 2 0 

Local Traffic
NB Van Dorn Street 2 655 35 35 626 24 5 4 4 
SB Van Dorn Street 2 614 35 35 594 20 0 6 4 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,582 55 55 3,322 156 104 2 2 
NB HOT Lanes 2 1,138 60 60 1,100 10 28 10 2 
NB Seminary Road Off-Ramp 1 742 55 to 20 55 to 20 714 12 16 0 2 

SB General Purpose Lanes 4 3,564 55 55 3,228 184 152 10 14 
SB Seminary Road On-Ramp 1 698 20 to 55 20 to 55 666 30 2 0 0 

Local Traffic
Van Dorn Street 4 878 40 40 850 28 0 26 0 

Interstate 395 Traffic

NB General Purpose Lanes 3 3,652 55 55 3,452 82 118 8 8 
NB HOT Lanes 2 236 60 60 224 6 6 0 2 
NB Seminary Road Off-Ramp 1 570 55 to 20 55 to 20 544 18 8 0 0 

SB General Purpose Lanes 4 3,688 55 55 3,410 154 124 10 12 
SB Seminary Road On-Ramp 1 722 20 to 55 20 to 55 674 28 20 0 2 

Local Traffic
Van Dorn Street 4 788 35 35 774 14 0 8 0 

Hourly Traffic Counts for Measurement 6 dated 06/18/2010 from 10:45 to 11:15

Hourly Traffic Counts for Measurement 7 dated 06/18/2010 from 11:35 to 12:05

Hourly Traffic Counts for Measurement 5 dated 06/19/2010 from 9:30 to 10:00

Description of Traffic Lane
Number

of
Lanes

Total 
Traffic 

Volumes

Auto
Travel 

Speeds, 
mph 

Truck
Travel 

Speeds, 
mph 

Cars
Medium 
Trucks 

Heavy 
Trucks 

Hourly Volumes by Vehicle Type

Buses Motorcycles
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Table C-2. Existing (2010) Modeled Traffic Volumes 

I-395 - North - General Purpose Lanes 3 2,421 57 2,324 22 75 

I-395 - North - EB Duke Street Off-Ramp 1 412 55 to 20 395 4 13 

I-395 - North - WB Duke Street Loop Off-Ramp 1 291 55 to 20 279 3 9 

I-395 - North - EB Duke Street On-Ramp 1 323 20 to 55 310 3 10 

I-395 - North - WB Duke Street On-Ramp 1 484 20 to 55 465 4 15 

I-395 - North - General Purpose Lanes 3 3,228 57 3,099 29 100 

I-395 - North - General Purpose Lanes 3 2,777 59 2,666 25 86 

I-395 - North - Seminary Road Off-Ramp 1 451 55 to 20 433 4 14 

I-395 - North - Seminary Road On-Ramp 2 348 20 to 55 334 3 11 

I-395 - South - General Purpose Lanes 4 3,626 59 3,481 33 112 

I-395 - South - Seminary Road Off-Ramp 2 547 55 to 20 525 5 17 

I-395 - South - Seminary Road HOV Off-Ramp 3 71 70 to 20 70 1 0 

I-395 - South - EB Seminary Road On-Ramp 1 514 20 to 55 493 5 16 

I-395 - South - Seminary Road SB Rotory On-Ramp 1 23 20 to 55 22 0 1 

I-395 - South - General Purpose Lanes 4 4,140 58 3,975 37 128 

I-395 - South - Reversable HOV Lanes 2 1,129 70 1,109 20 0 

I-395 - South - General Purpose Lanes 3/4 3,726 57 3,577 34 116 

I-395 - South - Quantrell Avenue Off-Ramp Off-Ramp 1 83 55 to 20 79 1 3 

I-395 - South - 236 Turnpike Off-Ramp 1 331 55 to 20 318 3 10 

I-395 - South - EB Duke Street Loop Off-Ramp 1 538 55 to 20 517 5 17 

I-395 - South - WB Duke Street Loop On-Ramp 1 484 20 to 55 465 4 15 

I-395 - South - EB Duke Street On-Ramp 1 335 20 to 55 322 3 10 

†Source: Parsons, 2013.

‡Source: VDOT, 2012.

Interstate 395 - Northbound

I-395 North - Duke Street Interchange †

I-395 North - Between Duke Street and Seminary Road †

I-395 North - Seminary Road Interchange †

Interstate 395 - Southbound

I-395 South - Seminary Road Interchange †

I-395 South - Between Seminary Road and Duke Street †

I-395 South - Duke Street Interchange †

Description of Traffic Lane
Number 

of 
Lanes

Total Peak 
Hour Traffic 

Volumes

Travel 
Speeds, 

mph

Volumes by Vehicle Type

Cars
Medium 
Trucks

Heavy 
Trucks
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Table C-2. Existing (2010) Modeled Traffic Volumes (continued) 

WB - Seminary Road West of I-395 3 1,391 35 1,356 13 22 

WB - Seminary Road East of I-395 (Overpass) 2 207 35 202 2 3 

WB - Seminary Road (Rotary Bypass and SB Off-Ramp) 2 1,096 35 1,068 10 18 

WB - SB I-395 Seminary Rd Off-Ramp (free right turn) 1 552 35 530 5 17 

WB - Seminary Road (Rotary Bypass) 2 547 35 533 5 9 

WB - Seminary Road East of I-395 (Rotary Bypass) 2 204 35 199 2 3 

EB - Seminary Road West of I-395 3 1,372 35 1,338 12 22 

EB - Seminary Road East of I-395 (Overpass) 2 315 35 307 3 5 

EB - Seminary Road (Rotary Bypass and SB On-Ramp) 2 972 35 947 9 16 

EB - SB I-395 Seminary Rd On-Ramp (free right turn) 1 539 35 517 5 17 

EB - Seminary Road (Rotary Bypass) 2 454 35 443 4 7 

EB - Seminary Road East of I-395 (Rotary Bypass) 2 95 35 92 1 2 

NB - Seminary Road (Rotary) 2 832 35 799 7 26 

SB - Seminary Road (Rotary) 2 23 35 22 0 1 

NB - Duke Street to Richenbacher Avenue 2 312 34 309 3 0 

SB - Richenbacher Avenue to Duke Street 2 806 30 799 7 0 

NB - Richenbacher Avenue to Seminary Road 2 348 34 345 3 0 

SB - Seminary Road to Richenbacher Avenue 2 864 30 856 8 0 

EB - Duke Street 2 1,873 40 1,832 32 9 

WB - Duke Street 2 853 40 836 12 5 

†Source: Parsons, 2013.

‡Source: VDOT, 2012.

North Van Dorn Street †

Duke Street Interchange ‡

Local Traffic

Seminary Road Interchange †

Description of Traffic Lane
Number 

of 
Lanes

Total Peak 
Hour Traffic 

Volumes

Travel 
Speeds, 

mph

Volumes by Vehicle Type

Cars
Medium 
Trucks

Heavy 
Trucks
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Table C-3. No-Build (2035) Modeled Traffic Volumes 

I-395 - North - General Purpose Lanes 3 2,590 55 2,486 23 80 

I-395 - North - EB Duke Street Off-Ramp 1 414 55 to 20 398 4 13 

I-395 - North - WB Duke Street Loop Off-Ramp 1 233 55 to 20 224 2 7 

I-395 - North - EB Duke Street On-Ramp 1 315 20 to 55 302 3 10 

I-395 - North - WB Duke Street On-Ramp 1 595 20 to 55 571 5 18 

I-395 - North - General Purpose Lanes 3 3,500 55 3,359 32 109 

I-395 - North - General Purpose Lanes 3 3,010 58 2,890 27 93 

I-395 - North - Seminary Road Off-Ramp 1 490 57 to 10 471 4 15 

I-395 - North - Seminary Road On-Ramp 2 363 10 to 59 349 3 11 

I-395 - South - General Purpose Lanes 4 3,712 59 3,564 33 115 

I-395 - South - Seminary Road Off-Ramp 2 498 55 to 20 479 4 15 

I-395 - South - Seminary Road HOV Off-Ramp 3 93 55 to 20 91 2 0 

I-395 - South - EB Seminary Road On-Ramp 1 707 20 to 55 679 6 22 

I-395 - South - Seminary Road SB Rotory On-Ramp 1 6 20 to 55 6 0 0 

I-395 - South - General Purpose Lanes 4 4,419 56 4,242 40 137 

I-395 - South - Reversable HOV Lanes 2 1,347 70 1,109 25 0 

I-395 - South - General Purpose Lanes 3 3,712 55 3,563 33 115 

I-395 - South - Quantrell Avenue Off-Ramp Off-Ramp 1 141 55 to 20 136 1 4 

I-395 - South - 236 Turnpike Off-Ramp 1 566 55 to 20 543 5 18 

I-395 - South - EB Duke Street Loop Off-Ramp 1 398 55 to 20 382 4 12 

I-395 - South - WB Duke Street Loop On-Ramp 1 334 20 to 55 321 3 10 

I-395 - South - EB Duke Street On-Ramp 1 520 20 to 55 499 5 16 

†Source: Parsons, 2013.

‡Source: VDOT, 2012.

Heavy 
Trucks

I-395 South - Seminary Road Interchange †

I-395 South - Between Seminary Road and Duke Street †

I-395 South - Duke Street Interchange †

Interstate 395 - Northbound

I-395 North - Duke Street Interchange †

I-395 North - Between Duke Street and Seminary Road †

I-395 North - Seminary Road Interchange †

Interstate 395 - Southbound

Description of Traffic Lane
Number 

of 
Lanes

Total Peak 
Hour Traffic 

Volumes

Travel 
Speeds, 

mph

Volumes by Vehicle Type

Cars
Medium 
Trucks
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Table C-3. No-Build (2035) Modeled Traffic Volumes (continued) 

WB - Seminary Road West of I-395 3 1,480 35 1,443 13 24 

WB - Seminary Road East of I-395 (Overpass) 2 350 35 341 3 6 

WB - Seminary Road (Rotary Bypass and SB Off-Ramp) 2 1,077 35 1,050 10 17 

WB - SB I-395 Seminary Rd Off-Ramp (free right turn) 1 486 35 467 4 15 

WB - Seminary Road (Rotary Bypass) 2 609 35 594 5 10 

WB - Seminary Road East of I-395 (Rotary Bypass) 2 370 35 361 3 6 

EB - Seminary Road West of I-395 3 1,653 35 1,612 15 26 

EB - Seminary Road East of I-395 (Overpass) 2 351 35 342 3 6 

EB - Seminary Road (Rotary Bypass and SB On-Ramp) 2 1,251 35 1,220 11 20 

EB - SB I-395 Seminary Rd On-Ramp (free right turn) 1 713 35 685 6 22 

EB - Seminary Road (Rotary Bypass) 2 568 35 554 5 9 

EB - Seminary Road East of I-395 (Rotary Bypass) 2 217 35 212 2 3 

NB - Seminary Road (Rotary) 2 856 35 821 8 27 

SB - Seminary Road (Rotary) 2 44 35 43 0 1 

NB - Duke Street to Richenbacher Avenue 2 368 34 365 3 0 

SB - Richenbacher Avenue to Duke Street 2 952 29 943 9 0 

NB - Richenbacher Avenue to Seminary Road 2 411 34 407 4 0 

SB - Seminary Road to Richenbacher Avenue 2 1,019 28 1,010 9 0 

EB - Duke Street 2 1,924 40 1,882 33 9 

WB - Duke Street 2 1,523 40 1,491 22 10 

†Source: Parsons, 2013.

‡Source: VDOT, 2012.

North Van Dorn Street †

Duke Street Interchange ‡

Local Traffic

Seminary Road Interchange †

Description of Traffic Lane
Number 

of 
Lanes

Total Peak 
Hour Traffic 

Volumes

Travel 
Speeds, 

mph

Volumes by Vehicle Type

Cars
Medium 
Trucks

Heavy 
Trucks
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Table C-4. Build (2035) Modeled Traffic Volumes 

I-395 - North - General Purpose Lanes 3 2,582 59 2,479 23 80 

I-395 - North - EB Duke Street Off-Ramp 1 413 55 to 20 397 4 13 

I-395 - North - WB Duke Street Loop Off-Ramp 1 232 55 to 20 223 2 7 

I-395 - North - EB Duke Street On-Ramp 1 314 20 to 55 301 3 10 

I-395 - North - WB Duke Street On-Ramp 1 593 20 to 55 569 5 18 

I-395 - North - General Purpose Lanes 3/4 3,489 59 3,350 31 108 

I-395 - North - General Purpose Lanes 3 3,018 58 2,897 27 94 

I-395 - North - Seminary Road Off-Ramp 1 471 57 to 10 452 4 15 

I-395 - North - Seminary Road On-Ramp 2 390 10 to 59 374 4 12 

I-395 - South - General Purpose Lanes 4 3,703 59 3,555 33 115 

I-395 - South - Reversable HOV Lanes 2 1,347 70 1,011 19 0 

I-395 - South - Seminary Road Off-Ramp 2 459 55 to 20 441 4 14 

I-395 - South - Seminary Road HOV Off-Ramp 3 103 55 to 20 101 2 0 

I-395 - South - EB Seminary Road On-Ramp 1 640 20 to 55 614 6 20 

I-395 - South - Seminary Road SB Rotory On-Ramp 1 29 20 to 55 28 0 1 

I-395 - South - General Purpose Lanes 4 4,376 56 4,201 39 136 

I-395 - South - Reversable HOV Lanes 2 1,347 70 1,470 27 0 

I-395 - South - General Purpose Lanes 3 3,763 55 3,613 34 117 

I-395 - South - Quantrell Avenue Off-Ramp Off-Ramp 1 140 55 to 20 134 1 4 

I-395 - South - 236 Turnpike Off-Ramp 1 560 55 to 20 538 5 17 

I-395 - South - EB Duke Street Loop Off-Ramp 1 394 55 to 20 378 4 12 

I-395 - South - WB Duke Street Loop On-Ramp 1 339 20 to 55 325 3 10 

I-395 - South - EB Duke Street On-Ramp 1 527 20 to 55 506 5 16 

†Source: Parsons, 2013.

‡Source: VDOT, 2012.

Volumes by Vehicle Type

Cars
Medium 
Trucks

Heavy 
Trucks

I-395 South - Seminary Road Interchange †

Description of Traffic Lane
Number 

of 
Lanes

Total Peak 
Hour Traffic 

Volumes

Travel 
Speeds, 

mph

I-395 South - Between Seminary Road and Duke Street †

I-395 South - Duke Street Interchange †

Interstate 395 - Northbound

I-395 North - Duke Street Interchange †

I-395 North - Between Duke Street and Seminary Road †

I-395 North - Seminary Road Interchange †

Interstate 395 - Southbound
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Table C-4. Build (2035) Modeled Traffic Volumes (continued) 

WB - Seminary Road West of I-395 3 1,358 35 1,324 12 22 

WB - Seminary Road after HOV Entrance (Overpass) 2 373 35 364 3 6 

WB - Seminary Road before HOV Entrance (Overpass) 2 419 35 408 4 7 

WB - Seminary Road (Rotary Bypass and SB Off-Ramp) 2 967 35 943 9 15 

WB - SB I-395 Seminary Rd Off-Ramp (free right turn) 1 413 35 396 4 13 

WB - Seminary Road (Rotary Bypass) 2 599 35 584 5 10 

WB - Seminary Road East of I-395 (Rotary Bypass) 2 74 35 72 1 1 

EB - Seminary Road West of I-395 3 1,917 35 1,869 17 31 

EB - Seminary Road before HOV Entrance (Overpass) 2 722 35 704 6 12 

EB - Seminary Road after HOV Entrance (Overpass) 2 298 35 290 3 5 

EB - Seminary Road (Rotary Bypass and SB On-Ramp) 2 1,251 35 1,220 11 20 

EB - SB I-395 Seminary Rd On-Ramp (free right turn) 1 640 35 614 6 20 

EB - Seminary Road (Rotary Bypass) 2 596 35 581 5 10 

EB - Seminary Road East of I-395 (Rotary Bypass) 2 258 35 252 2 4 

NB - Seminary Road (Rotary) 2 814 35 782 7 25 

SB - Seminary Road (Rotary) 2 95 35 91 1 3 

NB - Duke Street to Richenbacher Avenue 2 368 34 365 3 0 

SB - Richenbacher Avenue to Duke Street 2 952 29 943 9 0 

NB - Richenbacher Avenue to Seminary Road 2 411 34 407 4 0 

SB - Seminary Road to Richenbacher Avenue 2 1,019 28 1,010 9 0 

EB - Duke Street 2 1,924 40 1,882 33 9 

WB - Duke Street 2 1,523 40 1,491 22 10 

†Source: Parsons, 2013.

‡Source: VDOT, 2012.

Local Traffic

Seminary Road Interchange †

North Van Dorn Street †

Duke Street Interchange ‡

Description of Traffic Lane
Number 

of 
Lanes

Total Peak 
Hour Traffic 

Volumes

Travel 
Speeds, 

mph

Volumes by Vehicle Type

Cars
Medium 
Trucks

Heavy 
Trucks
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Appendix D Predicted Future Noise Levels and Noise Barrier Analysis 
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Table E-1. Proposed Top of Wall Elevations 
Noise Barrier 1 

260+00 3669287.8 421869.7 244.0 259.0 15

260+67 3669362.6 421867.1 245.0 260.0 15

261+22 3669428.2 421860.1 246.0 261.0 15

261+76 3669493.9 421853.1 246.0 261.0 15

262+08 3669529.8 421852.4 246.0 261.0 15

Notes:
  1 - Stations correspond to that of the NB Mainline unless otherwise noted.
  2 - Top of barrier elevations shall take precedence over specified barrier heights for design and construction purposes.

  3 - Barrier segment is perpendicular to or does not run parallel with the controlling stationing.

  4 - Barrier follows SB I-395 Mainline stationing.
  5 - Barrier follows NB I-395 Seminary Road Off-Ramp stationing.

Barrier No.
Barrier Location/

Hwy. Side
Northing, ft Easting, ft

Top of Barrier

Elevation2, ft

Barrier 1

Right-of-Way / 
Southbound

Approximate Length: 243 ft

Approximate
Barrier

Station1

Approximate Surface Area: 3,641 ft

Bottom of 
Barrier

Elevation, ft

Barrier 
Height, ft
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Table E-2. Proposed Top of Wall Elevations 
Noise Barrier 2 

266+89 3 3669912.5 422158.5 218.0 238.0 20

267+12 3 3669949.0 422127.8 215.2 235.2 20

267+36 3 3669989.5 422102.4 212.8 232.8 20

267+68 3 3670033.8 422086.6 210.5 230.5 20

268+08 3670080.8 422080.8 208.4 228.4 20

268+52 3670127.8 422084.8 206.8 226.8 20

269+00 3670171.5 422102.1 206.0 226.0 20

270+00 3670258.5 422144.2 202.5 222.5 20

271+00 3670343.5 422191.2 198.6 218.6 20

272+00 3670428.5 422238.2 195.0 215.0 20

273+00 3670512.3 422287.2 191.2 211.2 20

274+00 3670596.5 422336.3 188.0 208.0 20

274+00 3670596.5 422336.3 188.0 203.0 15

275+00 3670680.3 422386.4 184.4 199.4 15

276+00 3670762.5 422439.0 180.8 195.8 15

277+00 3670842.3 422495.4 177.4 192.4 15

278+00 3670922.0 422551.9 174.2 189.2 15

279+00 3670998.8 422612.2 170.1 185.1 15

280+00 3671074.3 422674.1 166.1 181.1 15

281+00 3671147.5 422738.7 162.1 177.1 15

282+00 3671219.5 422804.8 157.6 172.6 15

283+00 3671290.5 422872.0 153.4 168.4 15

284+00 3671361.3 422939.2 149.4 164.4 15

285+00 3671433.0 423007.5 145.8 160.8 15

286+00 3671505.5 423076.5 142.3 157.3 15

287+00 3671577.5 423146.0 138.1 153.1 15

288+00 3671648.0 423216.8 134.1 149.1 15

289+00 3671719.3 423287.0 130.1 145.1 15

290+00 3671790.5 423357.2 126.3 141.3 15

Notes:
  1 - Stations correspond to that of the NB Mainline unless otherwise noted.
  2 - Top of barrier elevations shall take precedence over specified barrier heights for design and construction purposes.
  3 - Barrier segment is perpendicular to or does not run parallel with the controlling stationing.
  4 - Barrier follows SB I-395 Mainline stationing.

  5 - Barrier follows NB I-395 Seminary Road Off-Ramp stationing.

Top of Barrier

Elevation2, ft
Barrier 

Height, ft

Barrier 2

Shoulder / 
Southbound

Barrier No.
Barrier Location/

Hwy. Side
Northing, ft Easting, ft

Bottom of 
Barrier

Elevation, ft

Approximate
Barrier

Station1
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Table E-3. Proposed Top of Wall Elevations 
Noise Barrier 2 (continued) 

290+00 3671790.5 423357.2 126.3 138.3 12

291+00 3671860.8 423428.3 122.4 134.4 12

292+00 3671931.0 423499.4 118.8 130.8 12

293+00 3672001.5 423570.5 116.2 128.2 12

294+00 3672071.8 423641.6 113.9 125.9 12

295+00 3672142.0 423712.7 112.1 124.1 12

296+00 3672212.5 423783.8 110.3 122.3 12

297+00 3672282.8 423854.9 110.2 122.2 12

298+00 3672344.3 423934.7 110.3 122.3 12

299+00 3672416.5 424013.7 111.5 123.5 12

300+00 3672482.8 424079.0 113.5 125.5 12

301+00 3672564.5 424138.9 116.5 128.5 12

302+00 3672635.3 424209.4 120.0 132.0 12

303+00 3672706.0 424280.4 124.0 136.0 12

304+00 3672777.3 424350.9 127.2 139.2 12

305+00 3672849.5 424420.5 130.0 142.0 12

306+00 3672920.3 424491.5 133.8 145.8 12

307+00 3672993.3 424560.3 137.3 149.3 12

308+00 3673066.0 424629.1 140.0 152.0 12

309+00 3673140.0 424696.9 144.0 156.0 12

310+00 3673214.0 424764.6 147.4 159.4 12

311+00 3673289.0 424831.3 150.4 162.4 12

312+00 3673363.8 424898.0 154.0 166.0 12

Notes:
  1 - Stations correspond to that of the NB Mainline unless otherwise noted.
  2 - Top of barrier elevations shall take precedence over specified barrier heights for design and construction purposes.

  3 - Barrier segment is perpendicular to or does not run parallel with the controlling stationing.
  4 - Barrier follows SB I-395 Mainline stationing.

  5 - Barrier follows NB I-395 Seminary Road Off-Ramp stationing.

Barrier 2
(continued)

Shoulder / 
Southbound

Barrier No.
Barrier Location/

Hwy. Side
Easting, ft

Top of Barrier

Elevation2, ft
Barrier 

Height, ft

Approximate Length: 4,550 ft

Approximate Surface Area: 65,484 ft

Bottom of 
Barrier

Elevation, ft

Approximate
Barrier

Station1
Northing, ft
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Table E-4. Proposed Top of Wall Elevations 
Noise Barrier 3 

621+50 4 3674085.5 425521.1 187.2 204.2 17

622+00 4 3674125.3 425551.7 188.5 205.5 17

622+50 4 3674169.5 425577.9 190.0 207.0 17

623+00 4 3674213.0 425602.2 190.9 207.9 17

624+00 4 3674294.3 425661.1 194.0 211.0 17

625+00 4 3674374.8 425721.1 198.0 215.0 17

625+00 4 3674374.8 425721.1 198.0 213.0 15

626+00 4 3674456.0 425780.1 200.8 215.8 15

627+00 4 3674538.3 425837.5 204.4 219.4 15

628+00 4 3674620.5 425895.0 208.0 223.0 15

629+00 4 3674702.8 425952.4 210.4 225.4 15

630+00 4 3674785.0 426009.8 214.0 229.0 15

631+00 4 3674867.5 426067.2 216.0 231.0 15

632+00 4 3674949.0 426126.0 218.0 233.0 15

633+00 4 3675031.5 426183.0 220.0 235.0 15

634+00 4 3675114.3 426240.2 222.0 237.0 15

Notes:
  1 - Stations correspond to that of the NB Mainline unless otherwise noted.
  2 - Top of barrier elevations shall take precedence over specified barrier heights for design and construction purposes.

  3 - Barrier segment is perpendicular to or does not run parallel with the controlling stationing.
  4 - Barrier follows SB I-395 Mainline stationing.
  5 - Barrier follows NB I-395 Seminary Road Off-Ramp stationing.

Barrier 3

Shoulder / 
Southbound

Barrier No.
Barrier Location/

Hwy. Side

Barrier 
Height, ft

Approximate Surface Area: 19,541 ft

Easting, ft
Top of Barrier

Elevation2, ft

Approximate
Barrier

Station1
Northing, ft

Approximate Length: 1,256 ft

Bottom of 
Barrier

Elevation, ft
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Table E-5. Proposed Top of Wall Elevations 
Noise Barrier 4 

288+00 3671779.0 423088.3 133.8 148.8 15

289+00 3671848.8 423158.9 130.0 145.0 15

290+00 3671919.0 423230.0 126.3 141.3 15

291+00 3671989.5 423301.1 122.6 137.6 15

292+00 3672059.8 423372.1 119.1 134.1 15

293+00 3672130.0 423443.2 116.0 131.0 15

294+00 3672200.5 423514.3 113.6 128.6 15

294+31 3672223.0 423537.0 113.0 128.0 15

295+00 3672271.0 423585.0 111.7 126.7 15

296+00 3672341.5 423656.1 111.1 126.1 15

297+00 3672411.8 423727.2 110.7 125.7 15

297+50 3672447.0 423762.9 110.6 125.6 15

298+00 3672481.8 423798.7 110.8 125.8 15

299+00 3672552.0 423869.7 111.6 126.6 15

300+00 3672622.5 423940.8 113.5 128.5 15

301+00 3672692.8 424011.9 115.7 130.7 15

302+00 3672763.3 424082.9 118.5 133.5 15

303+00 3672833.5 424153.5 121.3 136.3 15

304+00 3672904.5 424223.0 125.2 140.2 15

305+00 3672976.0 424292.2 128.5 143.5 15

306+00 3673048.3 424360.7 131.1 146.1 15

306+80 3673106.0 424414.7 133.8 148.8 15

307+30 3673144.0 424447.9 136.1 151.1 15

308+00 3673195.3 424494.7 139.1 154.1 15

309+00 3673269.5 424561.2 142.4 157.4 15

310+00 3673344.0 424627.0 146.2 161.2 15

311+00 3673419.3 424692.1 149.2 164.2 15

312+00 3673495.0 424756.5 153.0 168.0 15

313+00 3673571.5 424820.2 156.6 171.6 15

314+00 3673648.5 424883.2 159.8 174.8 15

315+00 3673726.0 424945.8 162.8 177.8 15

316+00 3673804.0 425008.0 166.3 181.3 15

316+50 3673843.3 425038.9 167.9 182.9 15

317+00 3673882.3 425069.8 169.6 184.6 15

Notes:
  1 - Stations correspond to that of the NB Mainline unless otherwise noted.
  2 - Top of barrier elevations shall take precedence over specified barrier heights for design and construction purposes.
  3 - Barrier segment is perpendicular to or does not run parallel with the controlling stationing.

  4 - Barrier follows SB I-395 Mainline stationing.
  5 - Barrier follows NB I-395 Seminary Road Off-Ramp stationing.

Barrier No.
Barrier Location/

Hwy. Side
Easting, ft

Top of Barrier

Elevation2, ft

Barrier 4

Shoulder / 
Northbound

Barrier 
Height, ft

Approximate Length: 2,892 ft

Approximate Surface Area: 43,386 ft

Bottom of 
Barrier

Elevation, ft

Approximate
Barrier

Station1
Northing, ft
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Table E-6. Proposed Top of Wall Elevations 
Noise Barrier 5 

316+32 3673834.5 425020.5 170.0 185.0 15

316+80 3673877.0 425044.9 173.0 188.0 15

317+15 3673907.0 425062.2 175.0 190.0 15

317+82 3673962.5 425099.5 178.0 193.0 15

318+34 3674004.3 425130.5 180.0 195.0 15

319+31 3674083.3 425186.1 185.0 200.0 15

319+80 3674123.0 425214.1 187.0 202.0 15

320+48 3674178.5 425253.0 190.0 205.0 15

321+00 3674221.0 425282.9 191.0 206.0 15

321+44 3674256.8 425308.1 191.0 206.0 15

322+41 3674335.5 425363.7 192.1 207.1 15

323+35 3674412.8 425417.7 195.0 210.0 15

323+97 3674463.5 425451.7 197.0 212.0 15

324+92 3674542.3 425503.5 200.0 215.0 15

325+81 3674616.5 425552.0 205.0 220.0 15

400+26 5 3674725.5 425623.0 210.1 225.1 15

401+50 5 3674828.0 425689.5 215.0 230.0 15

402+98 5 3674951.5 425767.4 220.0 235.0 15

404+31 5 3675063.0 425837.5 225.0 240.0 15

405+33 5 3675148.5 425891.8 230.0 245.0 15

405+05 5 3675209.3 425930.1 232.3 247.3 15

406+89 5 3675278.8 425974.1 235.0 250.0 15

406+89 5 3675278.8 425974.1 235.0 252.0 17

407+68 5 3675346.0 426017.0 237.0 254.0 17

408+44 5 3675410.0 426057.3 239.0 256.0 17

409+24 5 3675481.0 426093.7 240.0 257.0 17

410+15 5 3675563.5 426132.5 240.2 257.2 17

410+15 5 3675563.5 426132.5 240.2 260.2 20

411+14 5 3675649.0 426181.6 240.7 260.7 20

412+12 5 3675733.8 426231.9 240.8 260.8 20

413+11 5 3675819.0 426281.9 240.4 260.4 20

413+82 5 3675879.8 426317.8 240.0 260.0 20

414+36 5 3675926.5 426344.9 240.0 260.0 20

414+79 5 3675964.3 426366.1 240.0 260.0 20

415+08 5 3675990.3 426379.4 240.0 260.0 20

415+49 5 3676026.5 426397.9 240.0 260.0 20

Notes:
  1 - Stations correspond to that of the NB Mainline unless otherwise noted.
  2 - Top of barrier elevations shall take precedence over specified barrier heights for design and construction purposes.
  3 - Barrier segment is perpendicular to or does not run parallel with the controlling stationing.
  4 - Barrier follows SB I-395 Mainline stationing.

  5 - Barrier follows NB I-395 Seminary Road Off-Ramp stationing.

Barrier 5

Top of Cut / 
Northbound

Barrier No.
Barrier Location/

Hwy. Side
Easting, ft

Top of Barrier

Elevation2, ft

Bottom of 
Barrier

Elevation, ft

Barrier 

Height2, ft

Approximate
Barrier

Station1
Northing, ft

Approximate Surface Area: 42,192 ft

Approximate Length: 2,591 ft
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11/05/2013
0395-100-722,736; 96261,102437
City of Alexandria
Interstate-395
Noise Barrier 1
NAC Categories B and C
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Interstate-395
Noise Barrier 3
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Appendix H Response to Alternative Abatement Measures  
(HB 2577)  
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