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EXECUTIVE SUMMARY  

This report for the I-395 Express Lanes Northern Extension project details the noise impact assessment 
for the Existing (2016) conditions, and the future design-year (2040) No-Build and Build Alternatives. 
All analysis was performed in accordance with current Federal Highway Administration (FHWA) 
regulations contained in 23 CFR 772 and Virginia Department of Transportation Noise Abatement 
Policy. 

The study involved monitoring of existing noise conditions and modeling of existing and future design-
year noise conditions in the study area with the FHWA-approved computerized Traffic Noise Model. 
Modeling accounted for the existing terrain and buildings, and for existing and proposed roadways with 
projected loudest-hour traffic. Noise impact was assessed for all project alternatives and is summarized 
by FHWA land use activity category in the table below. Traffic projections are preliminary and will be 
reevaluated during the final design noise analysis, accounting for final lane configuration that will be 
part of the design. 

ES-1: Noise Impact Summary 

Alternative Impact Type 
Land Use and NAC Activity Category 

Residential 
Exterior (B) 

Recreational 
Exterior (C) 

Institutional 
Interior (D) 

Commercial 
Exterior (E) 

Total 

Existing NAC 2,274 225 0 1 2,500 

No-Build  NAC 2,201 217 0 1 2,419 

Build  NAC 2,600 256 0 1 2,857 
 

Noise abatement must be considered where noise impact is predicted. Noise abatement is evaluated to 
determine if it is warranted, feasible and reasonable. The following table summarizes the total length, 
estimated cost and benefits that would be provided by the barriers evaluated that were found to be 
warranted, feasible and reasonable. The summary includes Barrier 4/5, which is a potential barrier 
system located east of I-395 that was found to be feasible and reasonable in the I-395 HOV Ramp and 
Auxiliary Lane Project and would still be feasible and reasonable for this current study. 

ES-2: Summary of Feasible and Reasonable Noise Barriers  

Location 
Length 

(mi.) 

Estimated 
Cost ($31/sq. 

ft.) 

Number of Benefited Receptors 

Impacted 
Not 

impacted 
Total 

West of  
I-395 

2.8 $9 million 783 806 1,589 

East of  
I-395 

4.7 $18 million 1,067 1,591 2,658 

All 7.5 $27 million 1,850 2,397 4,247 
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This noise evaluation is preliminary; a more detailed review will be completed during final design.  As 
such, noise barriers that are found to be feasible and reasonable during the preliminary noise analysis 
may not be found to be feasible and reasonable during the final design noise analysis.  Similarly, noise 
barriers that were not considered feasible and reasonable may be found to meet established criteria and 
be recommended for construction. If a noise barrier is determined to be feasible and reasonable in final 
design, the affected public will be given an opportunity to decide whether they are in favor of 
construction of the noise barrier. 

The need for an analysis of reflected sound and the potential use of sound absorbing materials will be 
evaluated during the noise barrier analysis conducted during the final design phase of the project.   

Construction activity may cause intermittent fluctuations in noise levels.  During the construction phase 
of the project, all reasonable measures will be taken to minimize noise impact from these activities. 
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1. INTRODUCTION 

The Virginia Department of Transportation (VDOT), in cooperation with the Federal Highway 
Administration (FHWA), has initiated a study for the Interstate 395 (I-395) Express Lanes Project 
(Northern High Occupancy Toll [HOT] Lanes) to extend the I-95 Express Lanes in the City of 
Alexandria, and Arlington and Fairfax Counties, Virginia.  Pursuant to the National Environmental Policy 
Act of 1969, as amended, (NEPA) and in accordance with FHWA regulations, an Environmental 
Assessment (EA) has been prepared to analyze and document the potential social, economic, and 
environmental effects associated with the proposed transportation improvements. 

The purpose of this Technical Report is to identify and assess the impact to noise-sensitive land use 
within the study area. This report documents the noise analysis conducted for the existing (2016) and 
future (2040) noise conditions in the areas adjacent to the I-395 Express Lanes North Extension corridor 
to support the Environmental Assessment.  Information in this report, described below, will support 
discussions presented in the EA.  

�y Section 1 provides an overview of the study area and purpose and need of the project; 
�y Section 2 provides background on the noise study; 
�y Section 3 describes noise terminology, Federal regulations, impact criteria and permitted 

developments; 
�y Section 4 describes the existing noise conditions, including the noise monitoring program; 
�y Section 5 describes the noise prediction model, validation, traffic data used for noise prediction 

and noise levels at all receptors; 
�y Section 6 describes noise impact assessment and results; 
�y Section 7 describes the noise abatement measures, including alternative measures and details on 

potential noise barriers; 
�y Section 8 describes construction noise provisions; and, 
�y Section 9 provides information for local government officials. 

1.1 DESCRIPTION OF THE STUDY AREA 

The study area encompasses approximately eight miles of the I-395 corridor from Turkeycock Run in 
Fairfax County to the vicinity of Eads Street near the Pentagon in Arlington County, as shown in Figure 
1-1. Transition areas extending slightly beyond these termini are included in order to connect the 
proposed improvements with the existing facility on either end. Additional signage and maintenance of 
traffic activities are planned to occur beyond the study area. Crossroads and interchange areas also are 
included in the study area, as well as lands adjacent to the corridor1. 

                                                   

1 The study area is approximately 600 feet to either side of the existing corridor for a distance of eight miles.  The study area is 
established to identify the full extent of environmental resources and their relevance to the project.  Specific potential 
environmental consequences resulting from the expansion and conversion of the two existing reversible High Occupancy Vehicle 
(HOV) lanes on I-395 to three managed HOT lanes are documented in Chapter 3.0, Environmental Consequences of the EA. 
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Figure 1-1: Study Area 
 

The following interchanges along I-395 are located within the study area, moving south to north: 

�y Turkeycock Run; 
�y Duke Street/Little River Turnpike (Route 236); 
�y Seminary Road (Route 420); 
�y King Street (Route 7); 
�y Shirlington Road; 
�y Glebe Road (Route 120); 
�y Washington Boulevard (Route 27); and 
�y Eads Street near the Pentagon. 

1.2 BACKGROUND 

In 1995, the Public-Private Transportation Act (PPTA) was signed into law and was amended and re-
enacted in 2005.  PPTA allows for private entities to solicit VDOT to develop and/or operate and 
maintain transportation facilities that VDOT determines demonstrate a need.  In November 2005, the 
conceptual proposal submitted by Fluor and Transurban was selected by the PPTA Advisory Panel.  As 
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proposed at that time, the project improvements would expand the High Occupancy Vehicle (HOV) 
system in the I-95 / I-395 corridor and apply the HOT concept.  As a result of this action, VDOT, in 
cooperation with FHWA, initiated an environmental analysis on the following proposal: 

�y Convert the existing two-lane HOV facility to three HOT lanes along I-395 from Eads Street to 
just south of Route 234 Interchange near Dumfries; 

�y Construct two new HOV/HOT lanes in the median from the existing terminus south of Route 
234 to just north of Route 610 (Garrisonville Road); 

�y Add new entry/exit points between the general purpose lanes and the HOT lanes and modify 
existing entry/exit points; and, 

�y Build new structures associated with the Lorton Bus-rail transfer station, flyovers, and replace 
existing structures at Telegraph Road over I-95 and the Franconian-Springfield pedestrian 
bridge.   

In January 2009, FHWA issued a Categorical Exclusion (CE) for the project.  In February 2011, VDOT 
reduced the project scope by eliminating approximately six miles of HOT lanes on I-395 including 
modifications to the existing interchanges, instead, focusing traffic improvements on the I-95 corridor.  
VDOT then announced plans for a new I-95 HOT Lanes Project and prepared an EA and then a Revised 
EA to assess HOT lanes on I-95 from Garrisonville Road in Stafford County to I-395 at Edsall Road in 
Fairfax County and link those lanes directly to the new I-495 HOT lanes already under construction.  In 
December 2011, upon review of the Revised EA and supporting documentation, FHWA issued a Finding 
of No Significant Impact. 

In 2012, VDOT and 95 Express Lanes, LLC (95 Express) entered into a Comprehensive Agreement for 
the development of the I-95 Express Lanes.  The I-95 Express Lanes project was completed in December 
2014.  The Comprehensive Agreement allowed for the future development of the extension of the I-95 
Express Lanes along the I-395 corridor similar to the limits originally proposed in 2005.  In 2015, the 
VDOT signed a Development Framework Agreement with 95 Express to extend the I-395 Express Lanes 
�D�V���D���&�R�Q�F�H�V�V�L�R�Q�D�L�U�H�¶�V���(�Q�K�D�Q�F�H�P�H�Q�W���X�Q�G�H�U���W�K�H���&�R�P�S�U�H�K�H�Q�V�L�Y�H���$greement.  The Development Framework 
Agreement outlines the responsibilities of both VDOT and the Concessionaire.  The Agreement notes that 
�L�P�S�U�R�Y�H�P�H�Q�W�V���Z�R�X�O�G���E�H���E�X�L�O�W���O�D�U�J�H�O�\���Z�L�W�K�L�Q���9�'�2�7�¶�V���H�[�L�V�W�L�Q�J���U�L�J�K�W���R�I���Z�D�\�����9�'�2�7���D�Q�G���������(�[�S�U�H�V�V���Z�R�X�O�G��
work together to finalize the scope, finance plan and agreement, and 95 Express would fund an annual 
transit payment. 

1.3 EXISTING CONDITIONS 

The I-395 corridor begins at the I-95 / I-495 Capital Beltway interchange and ends at the New York 
Avenue NW (Route 50) intersection in northwest Washington, D.C, an approximate distance of 14 miles.  
I-395 is part of the National Highway System (NHS)2 and the Strategic Highway Network 

                                                   

2 NHS consists �R�I�� �P�D�M�R�U�� �U�R�D�G�Z�D�\�V�� �L�P�S�R�U�W�D�Q�W���W�R�� �W�K�H�� �Q�D�W�L�R�Q�¶�V�� �H�F�R�Q�R�P�\���� �G�H�I�H�Q�V�H���� �D�Q�G�� �P�R�E�L�O�L�W�\���� �7�K�H�� �1�+�6�� �L�Q�F�O�X�G�H�V���W�K�H���L�Q�W�H�U�V�W�D�W�H��
highway system as well as other roads connecting to major ports, airports, public transportation facilities, or other intermodal 
transportation services (http://www.fhwa.dot.gov/planning/national_highway_system/). 
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(STRAHNET)3.  Additionally, I-395 is the primary north-south interstate into Washington, D.C. from 
Virginia serving local, commuter, and regional traffic.  The existing I-395 facility within the study limits 
generally includes four northbound (NB) and four southbound (SB) general purpose lanes and two 
reversible HOV lanes between the NB and SB general purpose lanes.  The HOV lanes operate in the NB 
direction between 2:30 AM and 11:00 AM with HOV 3+ restrictions in effect from 6:00 AM to 9:00 AM.  
The HOV lanes operate in the SB direction from 1:00 PM to 12:00 AM with HOV 3+ restrictions in 
effect from 3:30 PM to 6:00 PM. During the summer months, the midday closure of the reversible HOV 
lanes to reverse the lanes from NB to SB travel occurs one hour earlier, beginning at 10:00 AM to 
accommodate higher traffic demands in both the general purpose, HOV, and Express Lanes.  Nighttime 
closures remain the same during the summer months. 

1.4 PURPOSE AND NEED 

The Purpose and Need includes consideration of both the base year 2015 and future year 2040 conditions 
along the I-395 Corridor.  Based on the background information discussed above, information gathered 
during public and agency meetings, and the analysis of recent data collected for this study, the following 
transportation needs have been identified for the study area: 

�y Reduce congestion; 
�y Provide additional travel choices; 
�y Improve travel reliability; and, 
�y Improve roadway safety. 

1.5 DESCRIPTION OF THE ALTERNATIVES 

VDOT and 95 Express have been involved in discussions, reviews, and decisions related to HOT lanes 
proposals in the I-95/I-395 corridor since 2004.  The alternatives development process for this project was 
shaped by this early coordination, the initial project proposal concept and previously completed NEPA 
documentation and technical studies.  The No Build Alternative and the Build Alternative are under 
consideration for the EA and are assessed in this technical report. 

No Build Alternative 

The No Build Alternative would retain the existing I-395 interstate and associated interchanges in their 
present configurations, and allow for routine maintenance and safety upgrades, but assumes there would 
be no major improvements to the I-395 corridor with the exception of the previously committed projects. 

Build Alternative 

The Build Alternative extends eight miles along I-395 beginning at Turkeycock Run, just north of Edsall 
Road Interchange, to the vicinity of Eads Street Interchange and converts the two existing reversible HOV 
lanes to three HOT lanes within the median area between the northbound and southbound I-395 general 
purpose lanes.  Modifications are proposed to the Eads Street interchange to address existing capacity 
deficiencies and improve transit access to the Pentagon Transit Center and Pentagon Reservation.  All 
                                                   

3 �6�7�5�$�+�1�(�7�� �L�V�� �D�� �V�\�V�W�H�P�� �R�I�� �K�L�J�K�Z�D�\�V�� �L�P�S�R�U�W�D�Q�W�� �W�R�� �W�K�H�� �8�Q�L�W�H�G�� �6�W�D�W�H�V�¶�� �V�W�U�D�W�H�J�L�F�� �G�H�I�H�Q�V�H�� �S�R�O�L�F�\�� �S�U�R�Y�L�G�L�Q�J�� �G�H�I�H�Q�V�H�� �D�F�F�H�V�V����
continuity and emergency capabilities for defense purposes (http://www.fhwa.dot.gov/planning/national_highway_system/). 
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other access points to the proposed HOT lanes along the study corridor would remain in their current 
configuration, but would be converted to HOT access with the exception of the south facing Seminary 
Road ramp.  The south facing Seminary Road ramp will remain an HOV ramp at all times. 

2. NOISE STUDY BACKGROUND 

The Federal Highway Administration (FHWA) regulations for assessment and mitigation of highway 
traffic noise in the planning and design of federally aided highway projects are contained in Title 23 of 
the United States Code of Federal Regulations Part 772 (23 CFR 772). These regulations state that a 
�³�7�\�S�H�� �,�´�� �W�U�D�I�I�L�F�� �Q�R�L�V�H�� �L�P�S�D�F�W�� �D�Q�D�O�\�V�L�V�� �L�V�� �U�H�T�X�L�U�H�G�� �Z�K�H�U�H�� �W�K�U�R�X�J�K�� �W�U�D�Y�H�O�� �O�D�Q�H�V�� �R�U�� �L�Q�W�H�U�F�K�D�Q�J�H�� �U�D�P�S�V�� �D�U�H��
added.  This report details the noise impact analysis for the I-395 Express Lanes North Extension project. 
This noise analysis was conducted in accordance with FHWA and Virginia Department of Transportation 
(VDOT) noise assessment regulations and guidelines. 

This report presents a summary of the proposed roadway improvements under study, description of noise 
terminology, the applicable standards and criteria, an evaluation of the existing noise conditions, a 
description of the computations of existing and future noise levels, a prediction of future noise impact, an 
evaluation of potential noise abatement measures, construction noise considerations, and information for 
local government officials. Appendix A presents the list of preparers, Appendix B tabulates the traffic 
data used in the noise modeling, Appendix C presents predicted noise levels, Appendix D presents all 
noise measurement data, Appendix E provides a response from the VDOT project management on 
alternative noise abatement measures, Appendix F prese�Q�W�V���9�'�2�7�¶�V���:�D�U�U�D�Q�W�H�G, Feasible and Reasonable 
barrier worksheets, and Appendix G presents the figures from the final design noise studies conducted 
south of Seminary Road, discussed in the next section. 

2.1 NOISE ANALYSIS FOR I-395 SOUTH OF SEMINARY ROAD 

Two final noise abatement design studies were conducted in 2013 in conjunction with roadway design 
projects that overlap with the current �3�U�R�M�H�F�W�¶�V��study area, between Turkeycock Run and Seminary Road. 
One project, the I-395 HOV Ramp and Auxiliary Lane Project, UPCs 96261 and 102437, covered the 
section from Duke Street to Seminary Road. The second project, the I-95 Express Lanes Project, Segment 
IV, UPC 70849, covered the section south of Duke Street. The two studies were separate, prepared by 
different firms, and used loudest-hour traffic data that was developed independently to predict future 
noise levels and impact. Both studies projected future Build case noise impact in all noise-sensitive areas 
on both sides of I-395 along the entire length of the study areas, except in a few small areas where local 
terrain provided significant existing noise shielding. Also, both studies found noise abatement by barriers 
to be feasible and reasonable in all impacted areas along the corridor. As a result, many noise barriers 
have been through the final acoustical and engineering design in this section of the project. Further, the 
noise barriers designed for both projects have been presented to the affected property owners and 
residents, and the results of the community surveys indicate that all but one of the barriers has been 
approved by the homeowners for construction. 

Using the VDOT-approved loudest-hour assessment spreadsheet, reference loudest-hour noise levels were 
computed for the sections of I-395 between Turkeycock Run and Seminary Road with the current 
�3�U�R�M�H�F�W�¶�V�� �O�R�X�G�H�V�W-hour traffic and the traffic used for the 2013 noise abatement design studies. This 
analysis determined that the differences in traffic volumes used for noise prediction and the resulting 
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noise levels are small enough such that the conclusions reached about noise impact and noise barriers in 
the noise abatement design studies would not change if this section of I-395 were to be studied in detail 
�X�V�L�Q�J�� �F�X�U�U�H�Q�W�� �S�U�R�M�H�F�W�¶�V�� �W�U�D�I�I�L�F�� �S�U�R�M�H�F�W�L�R�Q�V���� �7�K�H�U�H�I�R�U�H���� �9DOT and FHWA concurred that this qualitative 
assessment section of I-395 between Turkeycock Run and Seminary Road was sufficient, and the results 
of the two final design noise analyses can be used for the I-395 Express Lanes Northern Extension project 
for purposes of allowing FHWA to make an informed NEPA decision.4 The memorandum detailing the 
qualitative assessment is provided in Appendix B. Figures from the two final design noise reports that 
show predicted impacts and potential noise barriers are provided in Appendix G. 

2.2 STUDY PARTICIPANTS 

HMMH was retained by VDOT to evaluate and report on the projected noise impacts and potential 
abatement associated with the Interstate 395 Express Lanes Northern Extension project. HMMH 
coordinated closely with Whitman Requardt & Associates, who was responsible for the preparation of the 
traffic data for the noise analysis and the environmental document. Appendix A provides a list of 
preparers of the noise study and report. 

3. NOISE TERMINOLOGY AND CRITERIA 

3.1 REGULATIONS AND GUIDELINES 

The noise impact of the existing and future I-395 Express Lanes Project was assessed in accordance with 
FHWA and VDOT noise assessment regulations and guidelines. The FHWA regulations are set forth in 
23 CFR Part 7725. On July 13, 2010, FHWA published revised noise regulations which became effective 
on July 13, 2011. FHWA has also published a guidance document to support the new regulations.6  
�9�'�2�7�� �S�U�H�S�D�U�H�G�� �U�H�Y�L�V�L�R�Q�V�� �W�R�� �L�W�V�� �Q�R�L�V�H�� �S�R�O�L�F�\�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �)�+�:�$�¶�V�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �D�Q�G�� �U�H�Y�L�V�H�G��
pol�L�F�\�����9�'�2�7�¶�V���U�H�Y�L�V�H�G���S�R�O�L�F�\���K�D�V���U�H�F�H�L�Y�H�G���D�S�S�U�R�Y�D�O���I�U�R�P���)�+�:�$�����D�Q�G���Z�D�V���X�S�G�D�W�H�G���R�Q��July 14, 2015.7 

3.2 NOISE ABATEMENT CRITERIA 

To assess the degree of impact of highway traffic and noise on human activity, the FHWA established 
Noise Abatement Criteria (NAC) for different categories of land use activity (see Table 3-1). The NAC 
are given in terms of the hourly, A-weighted, equivalent sound level in decibels (dBA). The A-weighted 

                                                   

4 Email communication from Jim Ponticello (VDOT) and Ed Sundra (FHWA), July 6, 2016. For the purposes of 
neighborhood continuity, one multi-family building at Southern Towers Apartments that was already studied in the 
I-395 HOV Ramp and Auxiliary Lane Project, UPCs 96261 and 102437, was included and reanalyzed with the 
current project. 
5 23 CFR Part 772, as amended 75 FR 39820, July 13, 2010; Effective date July 13, 2011 �± �³�3�U�R�F�H�G�X�U�H�V�� �I�R�U��
Abatement of H�L�J�K�Z�D�\���7�U�D�I�I�L�F���1�R�L�V�H���D�Q�G���&�R�Q�V�W�U�X�F�W�L�R�Q���1�R�L�V�H���´���)�H�G�H�U�D�O���+�L�J�K�Z�D�\���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����8���6�����'�H�S�D�U�W�P�H�Q�W��
of Transportation. http://www.fhwa.dot.gov/environment/noise/regulations_and_guidance/  
6 �³�+�L�J�K�Z�D�\�� �7�U�D�I�I�L�F���1�R�L�V�H���� �$�Q�D�O�\�V�L�V���D�Q�G���$�E�D�W�H�P�H�Q�W���*�X�L�G�D�Q�F�H���´�� �)�H�G�H�U�D�O���+�L�J�K�Z�D�\�� �$�G�P�L�Q�L�V�W�U�D�W�L�R�Q���� �8���6���� �'�2�7���� �-�X�Q�H��
2010, revised January 2011.  
http://www.fhwa.dot.gov/environment/noise/regulations_and_guidance/analysis_and_abatement_guidance/revguida
nce.pdf  
7 �³�+�L�J�K�Z�D�\���7�U�D�I�I�L�F���1�R�L�V�H���,�P�S�D�F�W���$�Q�D�O�\�V�L�V���*�X�L�G�D�Q�F�H���0�D�Q�X�D�O�����9�H�U�V�L�R�Q��7�����´���9�L�U�J�L�Q�L�D���'�H�S�D�U�W�P�H�Q�W���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q����
updated July 14, 2015. http://www.virginiadot.org/projects/pr-noise-walls-about.asp   
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sound level is commonly used when measuring environmental noise to provide a single number 
descriptor that correlates with human subjective response to noise because the sensitivity of human 
hearing varies with frequency. The A-weighted sound level is widely accepted by acousticians as a proper 
unit for describing environmental noise. Most environmental noise (and the A-weighted sound level) 
fluctuates from moment to moment, and it is common practice to characterize the fluctuating level by a 
single number called the equivalent sound level (Leq). The Leq is the value or level of a steady, non-
fluctuating sound that represents the same sound energy as the actual time-varying sound evaluated over 
the same time period. For traffic noise assessment, Leq is typically evaluated over a one-hour period, and 
may be denoted as Leq(h).  

In this study, residential (Category B), recreational (Category C), interior (Category D) and commercial 
(Category E) land uses were evaluated for noise impact. For Categories B and C, noise impact is assumed 
to occur when predicted exterior noise levels approach or exceed 67 dBA in terms of Leq(h) during the 
loudest hour of the day. For Category D land use, noise impact is assumed to occur when predicted 
interior noise levels due to the Project approach or exceed 52 dBA in terms of Leq(h) during the loudest 
hour of the day. For Category E land use, noise impact is assumed to occur when predicted exterior noise 
levels due to the Project approach or exceed 72 dBA in terms of Leq(h) during the loudest hour of the day. 
�9�'�2�7���G�H�I�L�Q�H�V���W�K�H���Z�R�U�G���³�D�S�S�U�R�D�F�K�´���L�Q���³�D�S�S�U�R�D�F�K���R�U���H�[�F�H�H�G�´���D�V���Z�L�W�K�L�Q�������G�H�F�L�E�H�O�����7�K�H�U�H�I�R�U�H�����W�K�H���W�K�U�H�V�K�R�O�G��
for noise impact for Categories B and C is where exterior noise levels are within 1 decibel of 67 dBA 
Leq(h), or 66 dBA. The threshold for noise impact for Category E is where exterior noise levels are within 
one decibel of 72 dBA Leq(h), or 71 dBA. Noise impact also would occur wherever Project noise causes a 
substantial increase over existing noise levels. VDOT defines a substantial increase as an increase of 10 
decibels or more above existing noise levels. 

When the predicted design-year Build scenario noise levels approach or exceed the NAC during the 
loudest hour of the day or cause a substantial increase in existing noise, consideration of traffic noise 
reduction measures is warranted. If it is found that such mitigation measures will cause adverse social, 
economic or environmental effects that outweigh the benefits received, they may be dismissed from 
consideration. For this study, noise levels throughout the study area were determined for Existing (2013) 
conditions and for the design-year (2040) Build Alternatives.  

All noise-sensitive land uses potentially affected by the project are near roads for which traffic data were 
developed as part of the environmental study. Therefore, all noise levels were predicted from the 
appropriate loudest-hour traffic data. The prediction methods and predicted noise levels appear in 
Section 5. 
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Table 3-1: FHWA Noise Abatement Criteria 

Activity 
Category 

Leq(h)1 Description of Activity Category 

A 57 (Exterior) 

Lands on which serenity and quiet are of extraordinary significance 
and serve an important public need and where the preservation of 
those qualities is essential if the area is to continue to serve its 
intended purpose 

B2 67 (Exterior) Residential 

C2 67 (Exterior) 

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

D 52 (Interior) 

Auditoriums, day care centers, hospitals, libraries, medical facilities, 
places of worship, public meeting rooms, public or nonprofit 
institutional structures, radio studios, recording studios, schools, and 
television studios 

E 72 (Exterior) Hotels, motels, offices, restaurants/bars, and other developed lands, 
properties or activities not included in A-D or F 

F �± 

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

G2 �± Undeveloped lands that are not permitted (without building permits) 

1 Hourly Equivalent A-weighted Sound Level (dBA)  
2 Includes undeveloped lands permitted for this activity category 
Source: 23 CFR Part 772. 

 

3.3 UNDEVELOPED LANDS AND PERMITTED DEVELOPMENTS 

Highway traffic noise analyses are (and will be) performed for developed lands as well as undeveloped 
�O�D�Q�G�V���L�I���W�K�H�\���D�U�H���F�R�Q�V�L�G�H�U�H�G���³�S�H�U�P�L�W�W�H�G���´�����8�Q�G�H�Y�H�O�R�S�H�G���O�D�Q�G�V���D�U�H���G�H�H�P�H�G���W�R���E�H���S�H�U�P�L�W�W�H�G���Z�K�H�Q���W�K�H�U�H���L�V���D��
definite commitment to develop land with an approved specific design of land use activities as evidenced 
by the issuance of at least one building permit.  

In accordance with the VDOT Traffic Noise Policy, an undeveloped lot is considered to be planned, 
designed, and programmed if a building permit has been issued by the local authorities prior to the Date 
�R�I���3�X�E�O�L�F���.�Q�R�Z�O�H�G�J�H���I�R�U���W�K�H���U�H�O�H�Y�D�Q�W���S�U�R�M�H�F�W������ �9�'�2�7���F�R�Q�V�L�G�H�U�V���W�K�H���³�'�D�W�H�� �R�I���3�X�E�O�L�F�� �.�Q�R�Z�O�H�G�J�H�´���D�V���W�K�H��
date that the final NEPA approval is made.  VDOT has no obligation to provide noise mitigation for any 
undeveloped land that is permitted or constructed after this date. 

Arlington County maintains an online database of all building permits available through its GIS system. 
The database of all active building permits since July 2015 were downloaded and sorted for noise-
sensitivity (residential, schools, churches, etc.) as well as proximity to the I-395 project study area. Two 
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noise-sensitive properties with building permits were identified in the corridor in Arlington County. One 
is a planned single-family home on a vacant lot, at 1625 Army Navy Drive, permit approved 7/1/2016. 
The other is a planned expansion of an existing pre-school, at 3120 S Abingdon Street, approved on 
5/17/2016.  

The City of Alexandria required a FOIA request to provide any data on active building permits. The noise 
�V�W�X�G�\���W�H�D�P���Z�D�V���F�R�Q�W�D�F�W�H�G���E�\���'�D�U�O�H�Q�H���+�R�Z�D�U�G���+�R�O�W���L�Q���W�K�H���&�L�W�\���$�W�W�R�U�Q�H�\�¶�V���R�I�I�L�F�H���W�R���G�L�V�F�X�V�V���W�K�H���Q�D�W�X�U�H���R�I��
the request and identify the required data as noise-sensitive land use within 500 feet of I-395. Ms. Holt 
replied by email on July 21,2016 with a formal response stating that after searching the City records, no 
active building permits were found for noise-sensitive land uses in the project corridor. 

4. EXISTING NOISE CONDITIONS 

A noise monitoring program was conducted along the I-395 Express Lanes Project corridor, consistent 
with FHWA and VDOT recommended procedures to document existing ambient noise levels in noise-
sensitive locations in the study corridor, and to provide a means for validation of the TNM noise 
prediction model. 

4.1 MONITORING OF EXISTING NOISE LEVELS 

Noise monitoring was conducted at 29 short-term (30 minutes in duration) sites during the time period 
from May 23 to 26, 2016. Traffic classification counts on the roadways nearest each measurement site 
were conducted simultaneously with each noise measurement. The short-term measurements 
characterized existing noise levels in the study area but were not necessarily conducted during the loudest 
hour of the day.  They included contributions from sources other than traffic, such as aircraft.  Figure 5-1, 
presented later in the report, shows the locations of the noise measurement sites within the project study 
�D�U�H�D�����7�K�H���P�R�Q�L�W�R�U�L�Q�J���O�R�F�D�W�L�R�Q�V���D�U�H���V�K�R�Z�Q���L�Q���W�K�H���V�W�X�G�\���D�U�H�D���J�U�D�S�K�L�F�����D�Q�G���Q�X�P�E�H�U�H�G���Z�L�W�K���W�K�H���S�U�H�I�L�[���³�0���´ 

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. Monitoring does not need to occur 
within every Common Noise Environment (CNE) to validate the computer noise model. 

The monitoring was conducted using HMMH-�R�Z�Q�H�G�� �/�D�U�V�R�Q�� �'�D�Y�L�V�� �������� ���$�1�6�,�� �7�\�S�H�� �,���� �³�3�U�H�F�L�V�L�R�Q�´����
�L�Q�W�H�J�U�D�W�L�Q�J���V�R�X�Q�G���O�H�Y�H�O���P�H�W�H�U�V�����$�O�O���R�I���+�0�0�+�¶�V���Qoise measurement instruments are calibrated annually at 
a certification laboratory, with calibrations traceable to the National Institute of Standards and 
Technology.  During the monitoring program, the sound level meters were calibrated in the field using a 
handheld acoustic calibrator at the beginning and end of each measurement period.   

The short-term data collection procedure involved measurements of individual one-minute Leqs, so that 
periods including events that were not representative of the ambient noise environment or not traffic-
related could be excluded later.  Specifically, minutes that included such events were logged, and values 
of the measurement period Leq were determined both with and without the minutes that included such 
events.  By comparing the two totals, the significance of non-traffic events (such as aircraft operations) to 
the overall noise level can be determined for the measurement period.  During the measurement program, 
the temperatures ranged between 70 and 90 degrees Fahrenheit and winds were light and variable with 
speeds less than 5 mph, except at one site where wind gusts were up to 10 mph. 
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The measured noise levels appear in Table 4-1 as equivalent sound levels (Leq). As described above, the 
Leq is a sound-energy average of the fluctuating sound level (in A-weighted decibels, dBA) measured over 
a specified period of time. Table 4-1 provides the site address, as well as the date, start time, and duration 
�R�I�� �H�D�F�K�� �P�H�D�V�X�U�H�P�H�Q�W���� �� �0�H�D�V�X�U�H�G�� �Q�R�L�V�H�� �O�H�Y�H�O�V�� �D�U�H�� �S�U�H�V�H�Q�W�H�G�� �E�R�W�K�� �L�Q�� �W�H�U�P�V�� �R�I�� �W�K�H�� �³�7�R�W�D�O�� �/eq�´���� �Z�K�L�F�K��
includes noise level contributions from every one-�P�L�Q�X�W�H�� �S�H�U�L�R�G���� �D�Q�G�� �W�K�H�� �³�7�U�D�I�I�L�F-only Leq�´���� �Z�K�L�F�K��
excludes those one-minute periods that contained noise events unrelated to roadway traffic. 

Table 4-1: Summary of Noise Measurement Data 

Site 
No. 

Address Date 
Time 
Start 

Durati
on 

(minut
es) 

Measured Leq (dBA) 

Total 
Traffic 
Only 

M1 1400 S Joyce St, Arlington 23-May-16 12:27 30 63 63 

M2 1531 13th St, Arlington 23-May-16 13:51 30 67 67 

M3 1300 Army Navy Dr, Arlington 23-May-16 15:01 23 65 64 

M4 1735 Army Navy Dr, Arlington 24-May-16 10:28 30 70 70 

M5 
Army Navy Country Club Golf 
Course, Arlington 

24-May-16 13:40 30 65 64 

M6 1627 23rd St, Arlington 24-May-16 11:28 30 73 73 

M7 2300 24th Rd, Arlington 24-May-16 14:42 30 74 73 

M8 1627 Army Navy Dr, Arlington 24-May-16 15:50 30 69 69 

M9 2639 27th Rd, Alexandria 25-May-16 10:14 30 70 68 

M10 1225 Martha Custis Dr, Alexandria 26-May-16 14:01 30 68 67 

M11 3544 Martha Custis Dr, Alexandria 25-May-16 11:41 30 64 63 

M12 
Utah Park, 3191 S Utah St, 
Alexandria 

25-May-16 12:27 30 67 67 

M13 3342B Wakefield St, Alexandria 25-May-16 14:01 30 72 71 

M14 4430 31st St, S, Arlington 25-May-16 14:56 30 67 67 

M15 
Across from 4811 31st St, 
Alexandria 

26-May-16 13:04 30 64 64 

M16 2600 N Van Dorn St, Alexandria 25-May-16 16:01 30 65 65 

M17 
Next to 3307 Wyndham Cir, 
Alexandria 

26-May-16 11:50 30 68 67 

M18 
Fort Ward Park, 4301 W Braddock 
Rd, Alexandria 

26-May-16 10:55 30 57 57 

M19 4601 Lambert Pl, Alexandria 26-May-16 10:03 30 62 62 
Note: Site locations are shown on map in Figure 5-1. Detailed data are presented in Appendix D. 
Source: HMMH, 2016 
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As shown in Table 4-1, the Total Leq ranged from a low of 57 dBA at Fort Ward Park, 4301 W Braddock 
Rd, Alexandria (Site M18) to a high of 74 dBA at 2300 24th Rd, Arlington (Site M7).  In general, values 
of the Traffic-only Leq were the same as or very similar to the measured Total Leqs at each of the 
measurement sites, which is an indication that roadway traffic was the dominant source of noise in spite 
of the presence of other sporadic and occasional noise events due to human-related activity.  

Other sources of noise in the existing environment included, but were not limited to aircraft overflights 
including military helicopters, sirens, lawn equipment, biogenic sounds (birds and insects), wind in the 
trees, and other human-related activity.  Appendix D provides details of the data acquired during the noise 
measurement program, including noise monitor output, site sketches, photographs, noise level data with 
site summary results, and traffic counts with hourly totals. 

4.2 PREDICTED EXISTING NOISE LEVELS 

For calculation of loudest-hour noise levels throughout the study area in the TNM noise-prediction 
computer model, many additional receiver locations were added to the measurement sites to provide a 
comprehensive basis of comparison for the analysis of noise impacts from the existing and future project 
conditions. Using the appropriate loudest-hour traffic data, existing and future traffic noise levels were 
predicted for the measurement sites and the additional receiver locations. The computation methods and 
predicted noise levels are presented in the next section of this report. 

The noise measurements provided valuable information on current noise conditions and the effects of 
terrain and shielding on sound propagation from the roadway to the nearby residential land uses. 
However, because existing noise levels are not always measured during the loudest hour of the day, 
estimates of the loudest-hour existing noise levels were computed with an FHWA-approved noise 
prediction model using the appropriate traffic data as input. These predicted estimates of existing noise 
levels for the loudest hour of the day are then used as the baseline against which probable future noise 
levels are compared and potential noise impacts assessed. Additional information on the computation 
methods and computed levels used in this study are provided in Section 5. 

5. NOISE PREDICTION 

5.1 NOISE PREDICTION MODEL 

All traffic noise computations for this study were conducted using the latest version of the FHWA TNM 
version 2.5.  TNM incorporates state-of-the-art sound emissions and sound propagation algorithms, based 
on well-established theory or on accepted international standards.8 The acoustical algorithms contained 

                                                   

8 �³FHWA Traffic Noise Model, Version 1.0: Technical Manual,�  ́Report No. FHWA-PD-96-010 and DOT-VNTSC-
FHWA-98-2, U.S. Department of Transportation, Research and Special Programs Administration, John A. Volpe 
National Transportation Systems Center, February 1998.   
http://www.fhwa.dot.gov/environment/noise/traffic_noise_model/old_versions/tnm_version_10/tech_manual/index.
cfm 
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within the FHWA TNM have been validated with respect to carefully conducted noise measurement 
programs, and show excellent agreement in most cases for sites with and without noise barriers.9 

Available project engineering plans, aerial photography, topographic contours and building information 
are used to create a three-dimensional model in the TNM of the geometry of the existing and expected 
future roadway configurations and the surrounding terrain and buildings. The noise modeling also 
accounts for such factors as propagation over different types of ground (acoustically soft and hard 
ground), elevated roadway sections, significant shielding effects from local terrain and structures, 
distance from the road, traffic speed, and hourly traffic volumes including percentage of medium and 
heavy trucks.  To fully characterize existing and future noise levels at all noise-sensitive land uses in the 
�V�W�X�G�\�� �D�U�H�D���� �R�Y�H�U�� ���������� �Q�R�L�V�H�� �S�U�H�G�L�F�W�L�R�Q�� �U�H�F�H�L�Y�H�U�V�� ���D�O�V�R�� �F�D�O�O�H�G�� �³�U�H�F�H�S�W�R�U�V�´�� �D�Q�G�� �³�V�L�W�H�V�´���� �Z�H�U�H�� �D�G�G�H�G�� �W�R�� �W�K�H��
measurement sites in the modeling.  TNM runs are available upon request. 

Information on noise-sensitive residential land use in the study area (Activity Category B) includes the 
number of dwelling units, identified from existing mapping and field verification. 

5.2 NOISE MODEL VALIDATION 

According to FHWA and VDOT policies, the accuracy of the noise prediction model must be verified on 
a project-by-project basis.  The noise model validation process compares existing noise levels monitored 
in the field with predicted noise levels from the FHWA TNM using the traffic conditions during the 
monitoring period as input to the model. The purpose of the noise model validation is to evaluate the 
success of the model in representing the important acoustical characteristics of the study area. This is 
determined by examining the overall trend of the differences between measured and predicted noise levels 
at each measurement site. Individual site to site differences may vary significantly, depending on factors 
that may affect either the measured noise level or the predicted noise level at a given site.  Examples of 
factors that affect noise levels are provided below:   

�y Factors affecting measured noise levels include: atmospheric conditions (upwind, neutral or 
downwind conditions), shielding by structures that are difficult to model, and/or the presence of 
�³�O�R�X�G�´���Y�H�K�L�F�O�H���S�D�V�V-bys during the measurement. 

�y Factors affecting predicted noise levels include: the level of detail in modeling terrain features 
and locating receptors, as well as the degree to which ground zones, tree zones, and sparse rows 
of buildings are incorporated into the model. 

FHWA and VDOT consider the noise model to be validated when measured noise levels are within +/- 3 
dBA of predicted noise levels for existing conditions. 

�)�+�:�$�� �G�L�V�F�R�X�U�D�J�H�V�� �W�K�H�� �³�F�D�O�L�E�U�D�W�L�R�Q�´�� �R�I�� �D�� �Q�R�L�V�H�� �P�R�G�H�O�� �W�K�U�R�X�J�K�� �W�K�H�� �X�V�H�� �R�I�� �D�G�M�X�V�W�P�H�Q�W�� �I�D�F�W�R�U�V�� �Z�L�W�K�L�Q�� �W�K�H��
noise model to better match measured and predicted levels.  FHWA recognizes that many factors are 
present both in the measurement of noise and in the development of a model that can lead to variability. 
Differences between measured and predicted levels that are outside the accepted accuracy of the model 

                                                   

9 �³TNM Version 2.5 Addendum to Validation of FHWA's TNM® (TNM) Phase 1 report���´�� �8�6�� �'�H�S�D�U�W�P�H�Q�W�� �R�I��
Transportation, John A. Volpe National Transportation Systems Center, July 2004. 
 http://www.fhwa.dot.gov/environment/noise/traffic_noise_model/model_validation/ 
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are likely due to unusual circumstances during the measurements, or to insufficient detail or inaccurate 
assumptions in the model. Only after a thorough examination of the measurement conditions and the 
modeling assumptions has been completed, should the highway noise analyst consider the use of 
adjustment factors in the model.  FHWA recognizes that in some cases, it may not be possible to identify 
a specific reason for not validating a specific measurement site.  Any such cases are to be documented in 
the noise study report. 

Table 5-1 presents a site-by-site comparison of measured noise levels and the corresponding TNM-
computed noise levels. With five exceptions, the differences between measured and predicted noise levels 
fall within three decibels, which is the accepted level of accuracy in the noise model. Over the 19 
measurement sites, the average difference between measured and predicted noise levels for existing 
conditions is 1.6 decibels, with a standard deviation of 2.2, indicating very good agreement. For Site M3, 
the predicted sound level is 4.0 decibels lower than the measured level, due to visibility limitations that 
prevented the field staff from counting traffic on all of the roadways that contributed to the traffic noise 
level at this site. This situation also existed at Site M1, where the predicted sound level is 2.9 decibels 
lower than the measured value. At Site M10, where the predicted level is 3.3 decibels higher than the 
measured value, chain link fences with mesh covering around tennis courts likely provided additional 
noise reduction that could not be included in the model. At site M14, the TNM predicted a sound level 5.1 
decibels higher than was measured, but there was a fairly solid wooden stockade fence between I-395 and 
the measurement site. This fence likely reduced sound levels by approximately 5 decibels, but it is not 
permanent or solid enough to include as a noise barrier in the modeling. At both Sites M16 and M18, 
predicted sound levels were higher than measured, by 3.1 and 3.4 decibels, respectively. At both sites, 
thick trees likely provided additional noise reduction from what was modeled. A portion of the tree areas 
were modeled in TNM as tree zones, but those zones did not reduce predicted sound levels as much as 
was needed to compensate for the likely effect of the trees. All of these sites or sites nearby should be 
monitored again during the final design noise analysis. 

5.3 TRAFFIC DATA FOR NOISE PREDICTION 

Traffic data for traffic noise computations were developed for the project and are detailed in the Traffic 
Technical Report. For the noise analysis, the data included in the 2016 Existing and 2040 Future cases are 
hourly volumes, vehicle classification and speed data for the I-395 general purpose and HOV/HOT lanes, 
all intersecting roadways and their associated ramps. Most of the data were provided in the form of 
VDOT-format Environmental Traffic Data (ENTRADA) spreadsheets. In addition, similar traffic was 
provided for major arterials in the study area, such as Army Navy Drive and North Van Dorn Street. As 
required by FHWA and VDOT, the noise analysis was performed for the loudest hour of the day. The 
traffic conditions for the loudest hour are dependent upon the combination of both relatively high (total) 
volumes and speeds, as well as the percentage of heavy trucks in the vehicle mix.  

The loudest hour of the day for each project alternative was determined by using TNM to compute the 
overall traffic noise level at a reference distance on each side of I-395, for each project segment between 
interchanges, for each hour of the day. The noise levels computed for the general-purpose lanes were 
combined with the noise from the HOV/HOT lanes for a total along each section of the mainline. For the 
2016 Existing case and for the 2040 Build Alternative, the loudest hour of the day was found to be the 
hour from 7:00 a.m. to 8:00 a.m. In the 2040 No-Build Alternative the most consistently loud hour along 
the project corridor was found to be from 5:00 p.m. to 6:00 p.m. Traffic data for the same loudest hours 
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were used in the final TNM for adjacent intersecting roads, crossing arterials and ramps. The traffic data 
used for these roadways along with a memorandum describing the loudest-hour analysis in detail is 
provided in Appendix B.  

Table 5-1: Noise Model Validation Results 

Site 
No. 

Location Land Use 

Measured 
Leq (dBA) 
(Traffic 
Only) 

Predicted 
Leq (dBA) 

Difference 
(decibels) 

M1 1400 S Joyce St, Arlington Residential 62.7 59.8 -2.9 

M2 1531 13th St, Arlington Residential 66.9 67.7 0.8 

M3 1300 Army Navy Dr, Arlington Residential 64.5 60.5 -4.0 

M4 1735 Army Navy Dr, Arlington Residential 69.8 69.5 -0.3 

M5 
Army Navy Country Club Golf 
Course, Arlington 

Recreational 64.5 67.3 2.8 

M6 1627 23rd St, Arlington Residential 73.0 74.1 1.1 

M7 2300 24th Rd, Arlington Residential 73.8 76.5 2.7 

M8 1627 Army Navy Dr , Arlington Residential 69.4 70.2 0.8 

M9 2639 27th Rd, Alexandria Residential 68.5 70.6 2.1 

M10 1225 Martha Custis Dr, Alexandria Residential 66.7 70.0 3.3 

M11 3544 Martha Custis Dr, Alexandria Residential 63.3 65.5 2.2 

M12 
Utah Park, 3191 S Utah St, 
Alexandria 

Recreational 66.8 69.7 2.9 

M13 3342B Wakefield St, Alexandria Residential 71.3 73.5 2.2 

M14 4430 31st St, S, Arlington Residential 66.9 72.0 5.1 

M15 
Across from 4811 31st St, 
Alexandria 

Residential 64.0 65.9 1.9 

M16 2600 N Van Dorn St, Alexandria Residential 65.4 68.5 3.1 

M17 
Next to 3307 Wyndham Cir, 
Alexandria 

Residential 67.5 70.3 2.8 

M18 
Fort Ward Park, 4301 W Braddock 
Rd, Alexandria 

Recreational 57.0 60.4 3.4 

M19 4601 Lambert Pl, Alexandria Residential 62.0 61.4 -0.6 

Overall Average/Standard Deviation 1.6/2.2 
Note: Site locations shown on map in Figure 5-1. Detailed data presented in Appendix D. 
Source: HMMH, 2016 
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5.4 PRESENTATION OF RESULTS 

The study area includes mostly residential land use and development, as well as some recreational, 
institutional and exterior commercial land use. 

5.4.1 Common Noise Environment (CNE) Descriptions 

Table 5-2 presents a list of the CNEs in the study area with FHWA Activity categories, general location 
for each CNE, and brief descriptions of the noise-sensitive land use within. More detailed descriptions of 
the CNEs are provided below. CNE boundaries are shown in Figure 5-1 for areas with noise-sensitive 
land use. Areas that do not have noise-sensitive land uses are not identified with CNE boundaries; such 
land use is Activity Category E, F, or G, that is commercial with no exterior activity areas, industrial, or 
undeveloped, respectively.  

CNE A is located west of I-395, south of Rt. 27, and east of S Queen Street, containing Mount Olive 
Baptist Church, as well as a multitude of single-family and multi-family residences.  The church and 
residences all have outdoor land use at ground level (Category B).  

CNE AA is located northwest of I-395 and west of S Washington Boulevard.  This area represents the 
portion of the United States Air Force Memorial nearest the project, which includes outdoor walkways 
and field space (Category C). 

CNE B is located east and south of I-395 and west of S Joyce Street. This area represents Prospect Hill 
Park, which includes seating areas, sidewalks and open hillside viewing areas for the Air Force Memorial, 
in addition to six multi-family buildings and complexes including The Representative, Horizon House, 
The Ridge House, Pentagon Ridge Condominiums, Parliament House and The Cavendish. The bulk of the 
frequent outdoor use areas in each complex, excluding The Cavendish, consists of private balconies 
(Category B). Every complex except for Parliament House also has an outdoor a pool area (Category C). 
In addition, Horizon House has a tennis court (Category C). 
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Figure 5-1
Location Map for Common N oise
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