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Summary

the degree that improvements to the Capital Beltway attracts trips away from local roads,
quality of life in communities will improve due to a decrease in cut-through traffic.
Several populations under the aegis of the Presidential Executive Order 12898 on
environmental justice (EJ) were identified in the project area. However, there is no
evidence that such populations would be subjected to disproportionately high and adverse
environmental effects compared to non-EJ populations.
Table S-5
COMPARATIVE SUMMARY OF PROJECT EFFECTS BY ALTERNATIVE
Final EIS
Alternatives

No-Build
Noise Impacts (dwellings)

Revised
Alternative

Candidate Build Alternatives
Draft EIS

Concurrent
Preferred
HOV
12-Lane
HOT
10-Lane HOV (10 Lanes)

Express/
Local with
HOV
(10 Lanes)

BarrierSeparated
HOV
(12 Lanes)

3,054

3,233

3,069

4,238

4,076

4,031

NA

2,943

2,902

3,900

3,616

3,875

Homes Displaced

0

3

1

217

294

258

Businesses Displaced

0

0

0

31

32

32

Community Facilities Displaced

0

0

0

0

2 tennis
courts

0

Carbon Monoxide (ppm) - 1 hr

6.1-17.9

5.9-9.6

5.8-9.6

6.1-9.1

6.1-9.6

6.1-9.2

Range from 10 sites

3.1-11.5

2.9-6.2

3.0-6.2

3.1-5.7

3.1-6.2

3.1-5.8

Public Parks Impacted

0

5

5

7

7

7

Parkland Required (acres)

0

2.50

1.14

15.05

18.13

19.36

Adverse Effects to Historic
Resources

0

0

0

1

1

1

Wetlands Displaced (acres)

0

3.03

3.86

4.62

4.74

5.06

Impacted Length of Streams
(feet)

0

6,877

6,660

8,262

8,031

8,053

Floodplain Encroachments
(acres)

0

10.42

8.79

14.99

15.15

15.49

Potential Hazardous Material
Sites

0

0

0

7-8

8-9

8

Threatened and Endangered
Species

0

0

0

0

0

0

Length of Alternative (miles)

14

14

14

14

14

14

Right-of-Way Required (acres)

0

10

5

118

168

153

Right-of-Way, Utilities, and
Relocation Costs (millions)

$0

$7.6

$2.9

$345

$423

$402

Construction Costs (millions)

$0

$891

$783

$2,340

$2,830

$2,480

Dwellings Protected by Noise
Barriers

- 8 hr
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Alternatives

The operational comparisons described in the following sections represent average or
“typical” peak hour conditions.
2.4.3 Operational Performance - Mainline of the Beltway
As stated in Section 2.1, the maximum number of lanes on the Beltway was set at 12 in order
to minimize the environmental impacts of the widening. As such, all of the alternatives
studied throughout the course of the EIS will experience several hours of congestion per day.
Under these conditions, examining traditional measures of performance such as level of
service (LOS) at individual locations is unlikely to highlight the differences between
alternatives. During the peak periods, the mainline operates at LOS F throughout much of the
corridor for the build alternatives. Some locations may operate at a higher LOS due to
upstream bottlenecks affecting the speeds and queues downstream from the point of
congestion. Therefore, it is necessary to examine several additional measures of effectiveness
to better understand the conditions of the Beltway Corridor under each alternative. The
measures presented include hours of congestion; peak hour queue lengths and speeds;
throughput; vehicle delays and travel times during the peak hour, peak period, and off-peak;
and overall performance based on CORSIM network statistics such as number of lane changes
along the entire corridor, total vehicle hours of move time, and total vehicle hours of delay.
2.4.3.1

Hours of Congestion

The number of hours of congestion for each alternative varies by location. Congestion is
defined as traffic flow that is influenced by the effects of a bottleneck. Moderate
congestion exists when average speeds range from 20 to 45 mph, with periods of
stopping/slowing and brief intermittent segments at free-flow speeds. Severe congestion
consists of speeds ranging from 10 to 20 mph, with extended periods of stop and go
conditions with few increases in speed.
The No-Build Alternative experiences the highest amount of congestion with up to 16 hours
per day. The revised 10-Lane HOV Alternative results in up to 13 hours of congestion per
day, and the Preferred 12-Lane HOT Alternative will experience up to 11 hours of
congestion per day, depending on the location. Note that for the two build alternatives, the
estimates of congestion apply primarily to the general purpose lanes, the HOV/HOT lanes
are generally expected to operate at free flow conditions. Figure 2-5 depicts the number of
hours of various congestion levels that can be expected for each alternative.
2.4.3.2

Peak Hour Queuing and Speeds

Traffic flows smoothly and maximum throughput is achieved when the volume to capacity
(V/C) ratio remains generally constant. When demand exceeds capacity on a freeway
facility, queues begin to form, usually at the location of merges, diverges, weaving areas, or
where a lane drop causes a significant increase in the volume to capacity ratio. When
developing concepts for and designing a freeway, the V/C profile is one of the most
important considerations in determining the need for auxiliary lanes between interchanges
to provide additional capacity. However, with the dynamic nature of demand, it is
impossible to maintain a smooth V/C profile. As a result, queues form where the V/C ratio
increases significantly, which in turn can change speeds and demands upstream and
downstream of the location. Overall, throughput on the facility drops and additional
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queuing occurs along the corridor.
relatively high speeds.

Chapter 2

However, at select locations, traffic will flow at

The exact location of queues and reduced speeds will vary by time of day or even by 15
minute periods. It can also vary noticeably from day to day. The general location and
maximum length of queues through the project area for each of the alternatives during the AM
and PM peak hours have been mapped and are shown in Figures 2-6 and 2-7. The queues
vary between alternatives, but the following locations experience congestion in all alternatives:


Northbound approaching Arlington Boulevard (U.S. 50) in the morning due
to weaving at the Route 50 interchange.



Northbound approaching Leesburg Pike in the morning due to the heavy
volume of traffic approaching Tysons Corner.



Southbound approaching the Dulles Access/Toll Road in both peaks, also
due to high volumes approaching Tysons Corner.



Southbound approaching Little River Turnpike in the evening due to a lane
drop prior to the interchange area.

Each alternative has individual bottlenecks in addition to those listed above. These bottlenecks
are often caused by design restraints unique to that alternative or by particularly high volumes.
Figure 2-7 illustrates the average speeds for each alternative during the AM and PM peaks,
respectively. The speeds are affected by the location and severity of the bottlenecks within
the project corridor.
2.4.3.3

Throughput

Throughput is defined as the volume of traffic that passes a given point on a facility during
a particular time period. On congested facilities, this volume is usually lower than the
demand, the volume of traffic that desires to travel through that point during that time
period. Thus, queues develop as vehicles are not accommodated and the demand exceeds
the capacity of the facility. In the case of the Beltway, daily throughput was reviewed to
differentiate between the alternatives.
Throughput during the peak periods varies greatly from alternative to alternative. The
mainline throughput for the Preferred 12-Lane HOT Alternative is the highest,
accommodating over 20% more as compared to the No-Build Alternative. The 10-Lane
HOV Alternative has the second highest throughput, slightly less than the Preferred
Alternative, showing a 13% increase in throughput. At the on-ramps as well, the Preferred
12-Lane HOT Alternative will have higher throughput as the additional capacity on the
mainline will allow vehicles to gain faster entry onto the Beltway and minimize the queues
that will form on the local streets.
The capacity of both of the revised Candidate Build Alternatives can handle the forecast
demand on a daily basis with congestion limited to peak periods of between two and four
hours each for the AM and PM peak periods. The no-build capacity, however, cannot
handle the forecast demand with congestion being experienced throughout most of the
day. Approximately 10,000 vehicles that desire to use the Beltway under no-build
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Alternatives
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Environmental Consequences

Table 4-4
SUMMARY OF EFFECTS TO PARKS AND RECREATION AREAS

Final EIS Alternatives

Candidate Build Alternatives

Revised
Alternative

Draft EIS

NoBuild

Preferred
Alternative
12-Lane
HOT

10-Lane
HOV

Concurrent
HOV

Express/
Local with
HOV

BarrierSeparated
HOV

Amount of Parkland
Required (acres)

0

2.50

1.14

15.05

18.13

19.36

Number of Parks
Directly Impacted

0

5

5

7

7

7

Number of Parks and
Recreation Areas
with Activity Areas
Exposed to Noise
1
Impacts

7

7

6

9

9

9

Number of Existing
or Proposed Trails
Affected

0

0

0

0

0

0

Effect

Notes: 1. Noise impacts in activity areas are defined as exposure to noise levels greater than 66 dBA.

recreation areas under the No-Build Alternative as well as the Preferred Alternative:
Americana Park, Fitzhugh Park, Wakefield Park, Idylwood Park, W&OD Railroad Regional
Park, Stenwood Elementary School, and Marshall High School. The Candidate Build
Alternatives studied in the Draft EIS resulted in noise impacts in activity areas at the
following additional parks and recreation areas: Springfield Swim Club and Lisle Park.
None of these proximity noise impacts would be substantial enough to impair the use of
these resources. In addition, noise barriers to protect residential receptors are proposed in
these locations to lower the increased noise levels. In most cases, the proposed noise
barriers were found to meet VDOT’s criteria for cost-effectiveness. In some cases,
however, the reasonableness and cost-effectiveness of the proposed barrier system for
protecting the parks depends upon the noise sensitivity of the park properties, and will be
evaluated on a case-by-case basis during the project’s final design. More detailed
information on the specific noise barriers is provided in Section 4.7.1 and the Noise
Technical Report.
During construction of the Preferred Alternative, a new bridge for the W&OD trail would be
built. Staged construction of the bridge would ensure that pedestrian and bicycle crossings
are maintained at all times. In addition, the replacement bridge will be designed to meet the
Northern Virginia Regional Park Authority’s current standards for bridges. Trail users on the
W&OD trail would experience increased noise levels as they cross the Beltway on the trail.
However, these levels are not anticipated to impair the use of the trail or be substantially
different from what trail users experience today.
The location of future trails, planning access to those trails from surrounding developments,
and assessments of how those trails would improve bicycle and pedestrian access and
mobility falls under the jurisdiction of Fairfax County. The provision of protected bikeways
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Table 4-13
SUMMARY OF IMPACTS TO SURFACE WATERS AND WETLANDS

Final EIS Alternatives

Revised
Alternative

Preferred
Alternative
No-Build 12-Lane HOT 10-Lane HOV

Effect

Candidate Build Alternatives
1, 2

Draft EIS
Concurrent
HOV

Express/ Local
with HOV

BarrierSeparated
HOV

Number of
Watersheds Affected

0

3

3

4

4

4

Total Stream
Impacts (Linear Ft.)

0

6,877

6,660

8,262

8,031

8,053

Total Wetland
Impacts (Acres)

0

3.03

3.86

4.62

4.74

5.06

Note: 1. Units used for impacts are feet for streams and acres for wetlands and wetlands compensation requirements. 2. Impacts
for the Preferred Alternative were calculated based on the cut/fill limits rather than the right-of-way limits to provide a more accurate
impact assessment. More conservative Right-of-way limits were used to calculate impacts for the Candidate Build Alternatives in
the Draft EIS. For comparison purposes, 4.42 acres of wetland would be predicted to be impacted if the right-of-way limits were
used for the Preferred Alternative.

4.10.1 Surface Waters
Installation of new drainage structures, or extensions of existing structures would displace
sections of streams, as tabulated in Table 4-14. Such displacements would result in losses of
aquatic habitat (see later discussion on wildlife and habitat). Temporary siltation of streams
would occur during construction, but aggressive implementation and monitoring of erosion
and sediment control plans would be included in the project to minimize such effects.
Table 4-14
STREAM IMPACTS BY WATERSHED
Preferred Alternative
Watershed

Primary Streams Impacted

Accotink Creek
Cameron Run
Pimmit Run
Scotts Run

Accotink Creek and tributaries
Holmes Run and tributaries
Pimmit Run tributaries
Scotts Run and tributaries

Feet

Total Impacts

Meters

2,181
3,567
0
1,129

665
1,087
0
344

6,877

2,096

An increase in the amount of impervious pavement surfaces, increases in traffic volumes, and
consequent increases in pollutants washed from the road surface into receiving streams
could result in effects to water quality. Pollutants would include grease, oil, metals, nutrients,
nitrogen, deicing salts, roadside vegetation management chemicals, and suspended solids.
It is expected, however, that quality and quantity treatment of runoff associated with the
Preferred Alternative will result in an overall improvement in quantity management and
more effective pollutant removal capabilities beyond what is presently occurring in the
local watershed. Because none of the receiving streams are elements of any public water
supply, the potential for human health effects from roadway runoff is minimal.
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AGENCY COMMENT LETTERS AND RESPONSES
Written comments on the Draft EIS were received from fifteen government agencies and
officials. The comment letters from each are presented in the following appendix along
with responses as appropriate.
Federal Emergency Management Agency...................................................A-2
US Coast Guard – Fifth District..................................................................A-3
US Army Corps of Engineers – Norfolk District..........................................A-4
Virginia Department of Conservation and Recreation ................................A-6
Virginia Department of Health – Division of Drinking Water.....................A-8
Virginia Department of Environmental Quality – Water Division...............A-9
Virginia Department of Environmental Quality – Air Division .................A-11
Virginia State Delegate James F. Almand .................................................A-27
Virginia State Delegate James M. Scott.....................................................A-28
Metropolitan Washington Airports Authority ...........................................A-12
Northern Virginia Regional Commission..................................................A-15
Washington Metropolitan Area Transit Authority .....................................A-16
Fairfax County Board of Supervisors ........................................................A-25
Fairfax County Non-Motorized Transportation Committee.......................A-29
US Environmental Protection Agency – Region III ...................................A-35
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Appendix A

3. Proposed improvements to the Capital Beltway are consistent with several of the principle
tenets of the Alternative Transportation and Land Use Activity Strategies (ATLAS) study.
The Preferred Alternative represents: (1) an improvement to an existing transportation
corridor, and (2) accommodates multi-modal uses (e.g., HOV, HOT, bus). The ATLAS
study also recommends that transit link local and regional activity centers. This is
consistent with the DRPT study which recommends that rail transit in the Beltway corridor
not be restricted to the existing Beltway right-of-way but rather connect adjacent activity
centers such as Springfield, Annandale, Merrifield and Tysons Corner. In addition to being
more effective in servicing desired travel patterns, the alignments proposed by DRPT
would be more conducive to the requirements of the ancillary facilities associated with a
transit line such as stations and parking facilities. The areas immediately adjacent to the
existing Beltway right-of-way are heavily developed and cannot accommodate such
facilities without significant impacts.

2. Mass transit in the form of managed lanes for bus and HOV/HOT travel are major elements
of the proposed Beltway improvements. Other forms of transit including light rail (LRT)
and Metro-type rail were considered as part of and in lieu of the proposed highway
improvements. An independent study, conducted by the Virginia Department of Rail and
Public Transportation (DRPT), evaluated the feasibility and merits of rail transit in the
Beltway corridor. While the study demonstrated that rail transit could be an important
element in relieving the region’s transportation needs, it also reported two important
findings relative to the Beltway: (1) rail transit in the Beltway corridor is forecasted to
remove only 3 to 6 percent of vehicular traffic from the Beltway, and (2) the preferred rail
alignment should not be located within the existing Beltway right-of-way but rather needs
to connect adjacent activity centers to the east and west of the existing Beltway (i.e.,
Springfield, Annandale). Preliminary plans for the Preferred Alternative will accommodate
the crossing of the Beltway by the potential rail line at the locations noted in the DRPT
study, as well as accommodate the proposed Metro Rail Line Extension to Dulles (through
the Tysons Corner area).

1. The summary section of the Final EIS reports the positive benefits as well as the negative
impacts associated with the Preferred Alternative. Consistent with the goals of the project’s
purpose and need, improvements to the Capital Beltway as proposed in the Preferred
Alternative will result in the following benefits: (1) accommodate expected growth in daily
traffic volumes, (2) improve vehicular operations and safety, (3) connect the Regional HOV
Lane system, (4) provide dedicated managed lanes for bus operations, and (5) reduce “cutthrough” traffic on local roadways and neighborhood streets.
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10. No dense forested areas are located within the 10 acres of new right-of-way required for the
Preferred Alternative. Some individual trees and edge species of shrubs will be removed.

9. The Preferred Alternative represents a significantly scaled back version of the Candidate Build
Alternatives contained in the Draft EIS. Right-of-way requirements have been reduced from
more than 150 acres down to 10 acres for the Preferred Alternative (see Section 4.2 of the
Final EIS). Residential displacements have been significantly reduced as well -- from nearly
300 displacements down to 3. In addition, there will be no commercial displacements
associated with the Preferred Alternative (see Section 4.3 of the Final EIS).

8. The detailed operational analyses are included in Section 2.4 of the Final EIS.

7. To minimize the amount of physical impacts in the heavily developed Beltway corridor, early
in the NEPA process FHWA and VDOT limited widening alternatives to a maximum of 12
lanes. It was known and accepted that this would not meet the forecasted demand and
would result in the LOS F (severe congestion) and associated delays during peak periods in
the future. This is still the case for the Preferred Alternative which will experience severe
congestion for 5 hours each day in the future year 2020. However, the reviewer must
recognize that in the absence of the proposed improvements, the period of severe congestion
will last 12 hours each day. See Figures 2-5 and 2-6 in the Final EIS.

6. Coordination with DRPT and the Washington Metropolitan Area Transit Authority (WMATA)
was continuous throughout the development and selection of candidate build alternatives.
The Preferred Alternative was developed to accommodate proposed improvements by these
transit agencies, including concepts for the circumferential Purple Line and the Silver Line (or
Metro Rail to Dulles Extension). The typical section for the Preferred Alternative contains a
26-foot center median which will accommodate center piers for bridge structures carrying rail
across the Beltway (see Figure 2-1). The Silver Line is proposed to cross the Beltway in the
vicinity of the Route 123 interchange in Tysons Corner. Interchange Concept C which best
accommodates the proposed rail line at this location was selected.

5. Significant refinements to the Candidate Build Alternatives presented in the Draft EIS resulted
in dramatic reductions to the impacts to the noted resources. See Table S-5 of the Final EIS.

4. Several Transportation System Management (TSM) elements contained in the Fairfax County
Comprehensive Plan have been recognized as part of or in addition to the Preferred Alternative.
These include: (1) upgrades to arterial roadways which interchange with the Beltway, (2)
provision of new turning lanes on arterials which interchange with the Beltway, (3) inclusion of
new signals at or near interchanges and optimizing the same, (4) provision of managed lanes for
enhanced bus use, and (5) providing direct HOV/HOT access at five Beltway interchanges
(Braddock Road, Route 29, I-66, Route 123 and the Dulles Access Toll Road).
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17. Comment noted. See Section 4.6.1 of the Final EIS for more detailed discussions of the
project’s Conformity Determination.

16. Comment noted. See Section 4.6.2 of the Final EIS for detailed results of the mobile source
emissions analysis of the Preferred Alternative.

15. Comment noted. See Section 4.6.1 of the Final EIS for more detailed discussions of the
project’s Conformity Determination.

14. A summary of the cumulative effects of other major projects in the area is reported in Table
4-23 in the Final EIS. An “enhanced land use / transit” alternative was not considered. All
analyses conducted as part of the NEPA study recognized the adopted and planned land
uses reported by the Metropolitan Washington Council of Governments (the regional
Metropolitan Planning Organization) and the planned uses contained in the Fairfax County
Comprehensive Plan.

13. The Preferred Alternative would potentially displace 3 residences. The revised 10-Lane
Alternative in the Final EIS would potentially displace one residence.

12. A mass transit solution consisting of managed lanes for HOV/HOT and buses is included in
the Preferred Alternative. A detailed assessment of impacts to residents from a new
proposed transit rail line was not estimated as part of the Final EIS. However, the feasibility
study conducted by DRPT estimates that between 175 - 500 residences would be affected by
a light rail transit system (depending on the alignment) and between 475- 725 would be
affected by a Metro rail system. “Affected” was defined as being relocated or impacted by
noise and/or vibration.

11. The elevated ramp and bridge structures associated with the Candidate Build Alternatives
were considered in the assessment of noise and visual impacts in the Draft EIS. The
interchange concepts associated with the scaled-back version of the Preferred Alternative do
not contain the same high-level bridges and ramps. However, these reduced structures were
considered in the noise and visual assessments contained in the Final EIS (see Sections 4.7
and 4.8).
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