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3.0 Environmental Consequences
This chapter evaluates the effects on the human and natural environment that
could result from implementation of the alternatives presented in Chapter 2.
The evaluation presented focuses on those resources that were identified as
being affected.

Resource Areas
The following resources were found to be affected and are described herein:

Transportation
Land Use, Zoning and Consistency with Local Plans
Land Acquisitions
Neighborhood and Community Facilities
Environmental Justice Communities
Economic Development
Visual and Aesthetic Conditions
Cultural Resources
Parklands
Air Quality
Noise and Vibration
Water Resources
Contaminated Materials
Safety
Secondary and Cumulative Effects
Construction Impacts and Potential Permits

For those resources below that were found not to be in the study corridor or
for which there would be no effect or negligible effects, no detailed
evaluation is presented:

Energy
Protected Species
Geologic Resources
Wild and Scenic Rivers
Navigable Waterways
Wetlands

Data and Methodology
The resource definitions, study corridor, and methodology used for evaluating
impacts are discussed by resource, within the introduction of each section of
this  chapter.   For  some  resources,  the  study  corridor  was  designated  as  the
area within a ¼ mile from either side of the centerline of the proposed transit
alignment. Other analyses to assess potential physical impacts were limited to
where permanent infrastructure would be located or construction activities
would take place.  Such potential impacts were accounted for within 100 feet
of either side of the centerline of the existing roadway alignment or within an
otherwise defined area of potential effect. To assess impacts associated with

specific facilities, such as the Jefferson Street Transit Center, Traction Power
Substations  (TPSS),  the  O&M  facility,  and  the  Construction  Staging  and
Permanent  Equipment  Storage  Site,  a  conservative  footprint  for  each  was
used.  A list of all data sources used to conduct analysis for Chapter 3 can be
found in the References section, located in the beginning of the document.
Technical memoranda have been prepared for resource areas where
appropriate, and are included in Volume II.

Evaluating Impacts and Identifying Minimization and Mitigation Measures
This AA/EA assumes that projects included as part of the No Build Alternative
have been cleared through separate environmental analysis and any effects
associated with those projects included under the No Build Alternative are the
responsibility of the implementing party. The No Build Alternative includes a
potential land swap between Arlington County and the Department of Defense
(DOD),  which would  lead to  realignment  of  Columbia  Pike  near  Joyce Street
(see Figure 2.1-2).

Should  the  land  swap  with  the  Department  of  Defense  (DOD)  occur  and
Columbia Pike be realigned at Joyce Street, all alternatives would follow the
realigned roadway. However, there would be no distinguishable effects on
resource areas as a result of the alternatives operating along the realigned
roadway, except for transportation effects, visual and aesthetic conditions,
and cultural resources.1

For  adverse  impacts  identified  under  the  TSM  1,  TSM  2,  and  Streetcar  Build
Alternatives, minimization and mitigation measures are proposed.  As planning
for the project progresses and a locally preferred alternative is identified,
specific minimization and mitigation measures will be coordinated with the
overseeing regulatory agency.  A summary of the environmental resources
affected is presented in Table 3.0-1. As reflected in Table 3.0-1, there are no
effects associated with any of the alternatives that are anticipated to be
significant.  Furthermore, all identified negative effects will be minimized or
mitigated to the maximum extent practicable. Table 3.16-1 lists the project
commitments that would be implemented for each alternative, if selected as
the Locally Preferred Alternative. Additional details are contained in the text
following the table. Reference to the project corridor is provided in Figure
1.1-1.

1 See Section 3.1 Transportation Effects, Section 3.7 Visual and Aesthetic Conditions,
and Section 3.8 Cultural Resources.



Columbia Pike Transit Initiative Alternatives Analysis/Environmental Assessment – Volume I3-2

Table 3.0-1:  Identified Potential Effects Summary2

Resource
Potential Effects

No Build TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

3.1.2
Transit
Operations3

Total transit capacity (2016,
2030 in the peak hour, peak
direction): 1,974.
Average weekday ridership
(Metrobus and ART):  17,800
(2016); 20,700 (2030).
Transit Travel Time: 29 min.
(2016); 30 min. (2030).
Service reliability: 19-25% of
transit vehicles bunched in
2016 and 18-28% of transit
vehicles bunched in 2030.

Total transit capacity (2016,
2030 in the peak hour, peak
direction): 2,073.
Average weekday ridership
(Metrobus and ART): 21,700
(2016); 25,000 (2030).
Transit travel time: 26 min.
(2016); 28 min. (2030).
Service reliability: 23-29% of
transit vehicles bunched in
2016 and 20-26% of transit
vehicles bunched in 2030.

Total transit capacity (2016,
2030 in the peak hour, peak
direction): 2,654.
Average weekday ridership
(Metrobus and ART): 25,100
(2016); 28,900 (2030).
Transit travel time: 23 min.
(2016); 25 min. (2030).
Service reliability: 16-24% of
transit vehicles bunched in
2016 and 14-21% of vehicles
bunched in 2030.

Total transit capacity (2016,
2030 in the peak hour, peak
direction): 2,802.
Average weekday ridership
(Metrobus/Streetcar and ART):
26,200 (2016); 30,500 (2030).
Transit travel time: 23 min.
(2016); 23 min. (2030).
 Service reliability: 14-21% of
vehicles bunched in 2016 and
17-22% of vehicles bunched in
2030.

3.1.3
Traffic
Operations

No LOS change at most
intersections.

LOS change from D to E at two
intersections.
Effects on street network due
to Columbia Pike Multimodal
project, including new
medians, turn lanes, signs, and
streetscape improvements.

No LOS change at most
intersections; LOS improvement
at some intersections.
LOS change from D to E at two
intersections.
No effects on street network.

No LOS change at most
intersections; LOS improvement
at some intersections.
LOS change from D to E at two
intersections.
No effects on street network.

No LOS change at most
intersections; LOS improvement
at some intersections.
 LOS change from D to E at
three intersections.
Effects on street network,
including: vertical
realignments, elimination and
reconfigurations of left turn
lanes, and addition of transit-
only phases to accommodate
streetcar.

2 This table summarizes identified potential impacts associated with the Columbia Pike Transit Initiative project (“project”), which proposes transit improvements along the Columbia Pike
corridor.  This table is a reference; refer to the Alternatives Analysis/Environmental Assessment for detailed description of alternatives and impacts.  Any determinations based on capital
costs are subject to change.
3 All definitions associated with transit operations, including total transit capacity, ridership, travel time, service, reliability, and bus bunching, are provided in Section 3.1.
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Resource
Potential Effects

No Build TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

3.1.4
Parking and
Building
Access

Effects on parking, including
addition of on-street parking
along Columbia Pike between
Frederick and Jefferson
Streets. Parking conditions
along Columbia Pike are
comparable to existing
conditions.
Closure of several existing
access points along Columbia
Pike, due to Columbia Pike
Multimodal Project and the
construction of Super Stops.

No effects on parking
No effects on driveways/access
points.

Effects on parking, including
the displacement of 40-50 on-
street parking spaces in
Pentagon City.
Net loss of 120-220 parking
spaces near the Jefferson
Street Transit Center.
No effects on driveways or
access points.

Effects on parking, including
the displacement of 40-50 on-
street parking spaces in
Pentagon City.
Net loss of 120-220 parking
spaces near the Jefferson
Street Transit Center.
Displacement of 15-20 spots at
Skyline (only associated with
the Skyline Central Plaza design
option)
Potential closure and relocation
of an existing service driveway
along South Jefferson Street,
and modification of left-turn
access to uses along Joyce
Street.

3.1.5
Bicycle and
Pedestrian
Conditions

Improvements to pedestrian
facilities, including new
signage, improved crossings,
pedestrian-only signal phase,
shared use paths, and a denser,
more interconnected street
network in Pentagon City and
near Baileys Crossroads.
Improvements to bicycle
facilities, including additional
bike paths and sharrows along
and adjacent to Columbia Pike,
bicycle racks at transit stops
and enhanced signage.

No effects on pedestrian or
bicycle facilities.

No effects on pedestrian or
bicycle facilities.

Improvements to pedestrian
facilities, including mid-block
crossings to accommodate
pedestrians at median stops on
Jefferson and Joyce streets.
Potential effects on cyclists as
a result of streetcar tracks.
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Resource
Potential Effects

No Build TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

3.2
Land Use,
Zoning, and
Consistency
with Local Plans

Committed transportation
projects to document effects
on land uses and zoning.
Not consistent with local plans
that include enhanced transit
service.

No conversion of land uses or
required re-zoning.

Not consistent with local plans
that include enhanced transit
service.

Jefferson Street Transit Center
an allowable land use requiring
special exception.
Consistent with local plans that
include enhanced transit
service.

Jefferson Street Transit Center
an allowable land use requiring
special exception.
Consistent with local plans that
include enhanced transit
service.
TPSS locations to require access
easements; allowable land uses
requiring special exception.
Construction Staging and
Permanent Equipment Storage
Site an allowable land use but
would require re-zoning.
O&M facility as part of mixed-
use building an allowable land
use but would require re-
zoning.

3.3
Land
Acquisitions

Minor land
acquisitions/easements.

No land acquisitions. Minimal land
acquisitions/easements.

Minor land
acquisitions/easements.

3.4
Neighborhoods
and Community
Facilities

No isolation of neighborhoods
through the creation of
barriers.
No restriction of access or
direct impact to community
facilities.

No isolation of neighborhoods
through the creation of
barriers.
No restriction of access or
direct impact to community
facilities.

No isolation of neighborhoods
through the creation of
barriers.
No restriction of access or
direct impact to community
facilities.

No isolation of neighborhoods
through the creation of
barriers.
No restriction of access or
direct impact to community
facilities.

3.5
Environmental
Justice
Communities

No disproportionate adverse
effects on minority and/or low-
income communities.

No disproportionate adverse
effects on minority and/or low-
income communities.

No disproportionate adverse
effects on minority and/or low-
income communities.

No disproportionate adverse
effects on minority and/or low-
income communities.
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Resource
Potential Effects

No Build TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

3.6
Economic
Development

No construction jobs or
earnings.

369 person-year operations jobs
($10.1M earnings).
No travel cost savings.

No travel time savings.

No change in property values.

Projects sustain the economic
vitality of the corridor, but not
expected to attract new
development or increase pace
of redevelopment.

8 person-year construction jobs
($343,000 earnings).

439 person-year operations jobs
($14.0M earnings).
Yearly travel cost savings:
$0.34M.
Yearly value of travel time
savings: $2.2M.
No change in property values.

Limited potential to attract
new development or increase
pace of corridor investment

380 person-year construction
jobs ($16.9M earnings).

425 person-year operations jobs
($13.6M earnings).
Yearly travel cost savings:
$0.73M.
Yearly value of travel time
savings: $4.5M.
Potential minor increase in
property values.

Some potential to attract new
development and increase pace
of corridor investment.

2,314 to 2,571 person-year
construction jobs ($105M to
$117M earnings).
482 person-year operations jobs
($15.4 M earnings).
Yearly travel cost savings:
$0.92M.
Yearly value of travel time
savings: $5.1M.
Projected property
appreciation of 4% ($84M to
$95M increased assessed
value).
Greatest potential to attract
new development and increase
pace of corridor investment.

3.7
Visual and
Aesthetic
Conditions

Projects result in changes to
visual character of corridor.

Changes consistent with
existing visual character.

Minor changes in visual
elements related to
consolidation of transit stops.
Changes consistent with
existing visual character.

Changes in visual character
related to new transit stops,
the Jefferson Street Transit
Center, and the use of
articulated buses.
Design of proposed facilities to
be consistent with existing
visual character.

Changes in visual character
related to new transit stops,
Jefferson Street Transit Center,
modern streetcar vehicles,
streetcar tracks and overhead
wire, O&M facility, TPSSs, and
Construction Staging and
Permanent Equipment Storage
Site.
Design of proposed facilities to
be consistent with existing
visual character.

3.8
Cultural
Resources

Potential impacts to
archaeologically sensitive areas
associated with the committed
transportation improvements.

Potential impacts to one
archaeologically sensitive area.

Potential impacts to one
archaeologically sensitive area.

Potential impacts to 16
archaeologically sensitive
areas.
Potential to encounter
archaeological deposits
associated with historic
Columbia Pike turnpike.
Potential direct adverse effect
on NR Listed Boundary Marker
SW6 at Jefferson Street.

3.9
Parklands

No effects on parklands. No effects on parklands. No effects on parklands. Temporary effects to Four Mile
Run Trail, Glencarlyn Park, and
the W&OD Railroad Regional
Park.
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Resource
Potential Effects

No Build TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

3.10
Air Quality

No exceedances of NAAQS
standards.

No exceedances of NAAQS
standards.

No exceedances of NAAQS
standards.

No exceedances of NAAQS
standards.
Conformity with the State
Implementation Plan.

3.11
Noise and
Vibration

No exceedances of FTA noise or
vibration impact criteria.

No exceedances of FTA noise or
vibration impact criteria.

No exceedances of FTA noise or
vibration impact criteria.

FTA “moderate” noise impacts
at three residential buildings
and one office building.
No exceedances of FTA
vibration impact criteria.

3.12
Water Resources

Minimal increase in impervious
surface.
No direct impacts to water
resources.

No increase in impervious
surface.
No direct impacts to water
resources.

Minimal increase in impervious
surface.
No direct impacts to water
resources.

Minor increase in impervious
surface.
Minor impact on Four Mile Run
and associated floodplain.

3.13
Contaminated
Materials

Potential direct impacts to
Recognized Environmental
Condition (REC) sites.

No potential impacts to REC
sites.

Potential direct impacts to REC
sites.

Potential direct impacts to REC
sites.

3.14
Secondary and
Cumulative
Impacts

No notable secondary effects.
Cumulative Effects include
ROW/land acquisition, water
resources, transportation.

No notable secondary effects.
Cumulative Effects may result
from improved mobility along
the corridor.

No notable secondary effects.
Cumulative Effects include
ROW/land acquisitions,
transportation.

Beneficial and adverse
secondary effects related to
corridor growth and
development.
Cumulative Effects include
ROW/land acquisitions, water
resources, and transportation.

3.15
Safety

Improved personal security for
travelers due to Super Stops.

Improved ADA accessibility due
to Super Stops.
Traffic, pedestrian, bicycle
facilities improved over current
conditions.
Improved emergency
communications at Super Stops.

Improved personal security for
travelers due to Super Stops.

Improved ADA accessibility due
to Super Stops.
Traffic, pedestrian, bicycle
conditions similar to No Build.
Improved emergency
communications at Super Stops.

Improved personal security for
travelers due to additional
Super Stops.
Improved ADA accessibility due
to additional Super Stops.
Traffic, pedestrian, bicycle
conditions similar to No Build.
Improved emergency
communications at additional
Super Stops.

Improved personal security for
travelers due to additional
Super Stops.
Improved ADA accessibility due
to additional Super Stops, and
wider doors and wheelchair
ramps associated with streetcar
vehicles.
Traffic, pedestrian, bicycle
conditions changed with in-
street tracks and median Super
Stops.
Improved emergency
communications at additional
Super Stops.
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Resource
Potential Effects

No Build TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

3.16
Construction
Impacts

Temporary construction effects
as a result of various
transportation improvement
projects.

Minor temporary construction
effects as a result of bus stop
consolidation.

Temporary construction effects
due to additional Super Stops
and Jefferson Street Transit
Center:

Construction noise and
vibration
Air Quality
Temporary effects on
water quality
Temporary lane closures
Temporary sidewalk
closures
Temporary utility
service interruptions
Temporary effects on
businesses

Temporary construction effects
due to additional Super Stops,
Jefferson Street Transit Center,
regrading of Jefferson Street,
streetcar tracks and overhead
wire, O&M facility, TPSSs, and
Construction Staging and
Permanent Equipment Storage
Site:

Construction noise and
vibration
Air Quality
Temporary effects on
water quality
Temporary lane closures
Temporary sidewalk
closures
Utility relocations and
temporary service
interruptions
Temporary effects on
businesses
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3.1 Transportation Effects
3.1.1 Introduction
This section discusses existing and future transportation conditions in the
corridor and assesses the potential transportation effects of the No Build,
TSM,  and  Streetcar  Build  Alternatives.  Areas  of  transportation  service  and
performance evaluated include:

Transit operations and services, including routes, hours of service,
service frequency, vehicle types, stop locations, fare payment type,
travel times, ridership, passenger loads, and total transit capacity;
Roadway network characteristics, including streets, lane
configuration, and intersection levels of service;
Conditions for bicycles and pedestrians; and
Parking and private driveway access.

The analysis of the changes relative to existing conditions relies on computer
simulation models and analysis of transit schedules, run times, service
frequencies, bus volumes, and ridership. Findings for the project opening year
(2016) and the project horizon year (2030) are provided. For purposes of this
analysis,  the am peak period is  from 6:00 am to  9:00  am, with  the heaviest
volumes traveling in the eastbound direction; and the pm peak period is from
4:00  pm  to  7:00  pm,  with  the  heaviest  volumes  traveling  in  the  westbound
direction.  For performance measures related to roadway network
characteristics, such as level of service, the model assumed the am peak hour
is from 7:30 am to 8:30 am and the pm peak hour is from 5:00 pm to 6:00 pm.
For specific analysis methodologies, detailed existing conditions information,
and transit operation term definitions, please refer to the Transportation
Technical Memorandum in Volume II.

The  corridor  is  served  by  Arlington  Transit  (ART)  and  Metrobus  lines  with
connections  to  the  WMATA  Metrorail  system.   These  transit  services  provide
access to regional employment and activity centers, including downtown
Washington, Pentagon City, the Pentagon, Skyline, and the Rosslyn-Ballston
corridor in Arlington.

3.1.2 Transit Operations
For  each  alternative,  a  number  of  transit  characteristics  are  described  in
Section 2.2 and summarized in Table 2.1-3 including service frequency,
routing, vehicle type, stop location and design, fare payment, park-and-ride
facilities, and operations and maintenance facilities. These characteristics
influence user experience as well as provide key measures of transit
effectiveness and efficiency. These transit measures of effectiveness include:

Ridership
Transit Capacity
Transit Travel Time
Service Reliability

Tables 3.1-1 and 3.1-2 summarize key transit operations indicators by
alternative in 2016 and 2030. Indicators include:

Average weekday ridership: The total number of persons using
transit service along the corridor in a single day.
Transit capacity: The maximum number of persons that can be
transported past a point in the peak hour and in the peak direction by
the Metrobus and ART lines that serve the corridor. For this study,
the peak capacity point is along Columbia Pike between George
Mason Drive and Glebe Road.
Volume-to-capacity ratio: A ratio of passenger volume over transit
line capacity that reflects how well the Metrobus 16 lines are being
utilized in the peak hour and in the peak direction for this project.
This indicator is also known as capacity utilization or load factor.
Higher values are associated with high levels of utilization.  However,
as the ratio approaches a value of 1, the more crowded vehicles
become, which lowers rider comfort. A ratio of less than 0.8 still
reflects a comfortable standing load, assuming loads are distributed
evenly across all buses during the peak travel period.
Travel time: The travel time of a transit vehicle running on lines 16G
and 16H in the am peak period and in the peak direction (eastbound)
from Jefferson Street to Pentagon City.
Transit vehicle bus bunching: An indicator of service reliability
expressed as the percentage of the maximum number of possible
transit vehicle bunching occurrences. These bunching occurrences are
measured at every transit stop throughout the AM peak hour for all
routes along Columbia Pike in the eastbound direction. For purposes
of this study, “bunching” occurs when two transit vehicles arrive at a
given stop within 30 seconds of each other. This metric is further
discussed in the Transportation Memorandum in Volume II (p. 3-8).
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Table 3.1-1:  Comparison of Key Transit Operations Indicators (2016)

No Build TSM 1 TSM 2
Streetcar

Build
Ridership
Average weekday ridership
(Metrobus/Streetcar only) 12,500 16,300 19,500 20,500

Average weekday ridership
(ART buses included) 17,800 21,700 25,100 26,200

Capacity
Transit capacity (peak hour,
peak direction, at peak-
capacity point)

1,974 2,073 2,654 2,802

Volume-to-capacity ratio
(peak hour, peak direction) 0.61 0.66 0.65 0.62

Transit Travel Time
Travel time, Jefferson Street
to Pentagon City  (am peak
hour, peak direction)

29 min. 26 min. 23 min. 22 min.

Service Reliability
Transit Vehicle Bunching
(peak hour, averaged, peak
direction)

19-25% 23-29% 16-24% 14-21%

Table 3.1-2:  Comparison of Key Transit Operations Indicators (2030)

No Build TSM 1 TSM 2
Streetcar

Build
Ridership
Average weekday ridership
(Metrobus/Streetcar only) 13,800 18,100 21,800 23,400

Average weekday ridership
(ART buses included) 20,700 25,000 28,900 30,500

Capacity
Transit capacity (peak hour,
peak direction, at peak-
capacity point)

1,974 2,073 2,654 2,802

Volume-to-capacity ratio
(peak hour, peak direction) 0.67 0.72 0.73 0.74

Transit Travel Time
Travel time, Jefferson Street
to Pentagon City  (am peak-
period, peak direction)

30 min. 28 min. 25 min. 23 min.

Service Reliability
Transit Vehicle Bunching
(peak-hour, averaged, peak
direction)

18-28% 20-26% 14-21% 17-22%

No Build Alternative
The No Build Alternative transit network is comparable to the current network
in terms of the routes in service, service frequencies, and other network
characteristics. The No Build Alternative continues to use standard buses, with
passenger loading through the front door using SmarTrip and cash payment on-
board.

The No Build Alternative assumes that transit service uses existing stop
locations; it also assumes full implementation of the Arlington County Super
Stops  program  at  selected  locations  along  Columbia  Pike.  The  Super  Stops
include substantial boarding areas and passenger shelters and sufficient space
to accommodate two buses simultaneously. The No Build Alternative Route
Network is shown in Figure 3.1-1.

Ridership and Capacity: Total average weekday ridership for the No Build
Alternative is forecasted to be 17,800 riders in 2016 and 20,700 riders in 2030.
Total peak hour capacity is 1,974 passengers in 2016 and 2030.

In the 2016 am peak hour, the volume-to-capacity ratio would be 0.61. In the
2030 am peak hour, the volume-to-capacity ratio would be 0.67. This volume-
to-capacity ratio reflects a comfortable standing load, assuming loads are
distributed evenly across all buses during the peak travel period.

Transit Travel Times and Service Reliability: Transit travel times for the No
Build  Alternative  average  about  28  and  30  minutes  from  Jefferson  Street  to
Pentagon City in the am peak period in 2016 and 2030, respectively.

Should  the  land  swap  with  the  Department  of  Defense  (DOD)  occur  and
Columbia  Pike  be  realigned  at  Joyce  Street,  the  No  Build  Alternative  would
follow the realignment; there is about a one minute improvement in corridor
travel time associated with the realignment.

With regard to service reliability, the No Build Alternative is more susceptible
to bus bunching compared with the other alternatives. The model found that
19 to 25 percent of all transit vehicles (all Metrobus and ART lines that serve
the corridor) bunched within an hour in the 2016 am peak-hour and 18 to 28
percent bunched within an hour in the 2030 am peak-hour. This bunching is
most likely due to closely scheduled headways of buses, combined with effects
of traffic congestion.
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Figure 3.1-1:  No Build Alternative Route Network
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TSM 1 Alternative – Enhanced Bus
In addition to the features included with the No Build Alternative, the TSM 1
Alternative includes:

An adjusted bus network to enhance service along Columbia Pike
between Skyline and Pentagon City; and
Consolidated transit stops.

The TSM 1  Alternative  includes  a  number  of  enhancements  that  would  focus
service on high-density development along the corridor. It features an
adjusted bus network which enhances service along Columbia Pike between
Skyline  and  Pentagon  City.  In  particular,  the  16G  would  run  from  Skyline  to
Pentagon City. This modification would remove the 16G from the Columbia
Heights West area of Arlington, which is currently served by the 16G and the
ART 41. ART 41 service would be increased throughout the day to offset the
service lost from the rerouting of the 16G.  The TSM 1 Alternative alignment is
shown  together  with  the  TSM  2  Alternative  and  Streetcar  Build  Alternative
alignments in Figure 3.1-2.

The TSM 1 Alternative continues to use standard buses, with passenger loading
through the front door using SmarTrip and cash payment on-board. The TSM 1
Alternative includes consolidated stops, and assumes full implementation of
the Super Stops program along Columbia Pike.

Ridership and Capacity: Total peak hour capacity on Columbia Pike between
George  Mason  Drive  and  Glebe  Road  would  be  slightly  greater  than  the  No
Build  Alternative  due  to  one  additional  bus  per  hour.  Average  weekday
ridership, including ART and Metrobus lines, is forecasted to increase about 20
percent over the No Build Alternative in 2016 and 2030.

In  the  2016  and  2030  am  peak  hour,  the  volume-to-capacity  ratio  would
slightly increase over the No Build Alternative. The data in Tables 3.1-1 and
3.1-2 show that ridership and associated passenger loads in the corridor would
increase  slightly  with  the  TSM  1  Alternative  relative  to  the  No  Build
Alternative. The slight increase in passenger loads contributes to the slightly
higher volume-to-capacity ratio, but this ratio still reflects a comfortable
standing load, on average.

Transit Travel Times and Service Reliability: 2016 and 2030 am peak-period
eastbound transit travel times would improve by about two minutes (about 7
percent)  when  compared  to  the  No  Build  Alternative.  Travel  time  savings
result primarily from the consolidation of stops along the corridor.

Should the land swap with DOD occur and Columbia Pike be realigned at Joyce
Street, the TSM 1 Alternative would follow the realignment; there is about a
one minute improvement in corridor travel time associated with the
realignment.

Implementation  of  the  TSM  1  Alternative  would  slightly  improve  transit
reliability, as measured by bus bunching, relative to the No Build Alternative.
The model  found that  23  to  29  percent  of  transit  vehicles  (all  Metrobus  and

ART  lines  that  serve  the  corridor)  bunched  within  an  hour  in  the  2016  am
peak-hour and 20 to 26 percent bunched within an hour in the 2030 am peak-
hour. This bunching is most likely due to closely scheduled headways of buses,
combined with effects of traffic congestion.

TSM 2 Alternative- Articulated Bus
In  addition  to  the  features  described  for  the  TSM  1  Alternative,  the  TSM  2
Alternative includes:

Use of articulated buses combined with standard buses to increase
available capacity;
Additional enhanced transit stops, in keeping with the Arlington
County Super Stops, along the western and eastern ends of the
alignment;
Off-board fare payment on all transit buses, with random on-board
fare validation;
Multi-door loading and alighting; and the
Addition of the Jefferson Street Transit Center.

Ridership and Capacity: The  TSM  2  Alternative  would  result  in  increased
transit capacity for riders in the corridor and an increase in forecasted
ridership. Ridership is forecasted to increase by about 40 percent over the No
Build Alternative in both 2016 and 2030. Due to the deployment of articulated
buses on key routes, the total peak-hour capacity would increase by about 34
percent over the No Build Alternative in both 2016 and 2030.

In the 2016 am peak hour the volume-to-capacity ratio would be 0.65, and in
2030  am  peak  hour  the  volume-to-capacity  ratio  would  be  0.73,  which  is
slightly higher relative to the No Build Alternative. The higher ridership would
generally offset the increased capacity, resulting in higher passenger loads per
vehicle than in the No Build Alternative.

Transit Travel Times and Service Reliability: 2016 and 2030 am peak-period
eastbound transit  travel  times  would  improve by  an average of  five  minutes
(about  17  percent)  over  the  No  Build  Alternative.  This  travel  time
improvement is mainly due to the introduction of off-board fare payment and
multi-door loading and alighting, decreasing dwell time.

Should the land swap with DOD occur and Columbia Pike be realigned at Joyce
Street, the TSM 2 Alternative would follow the realignment; there is about a
one minute improvement in corridor travel time associated with the
realignment.

The factors  described above that  decrease dwell  time would  also  lessen the
potential  opportunities  for  buses  to  lag  behind  schedule,  thus  reducing  the
potential for bus bunching and increasing service reliability. The model found
that 16 to 24 percent of transit vehicles (all Metrobus and ART lines that serve
the corridor) bunched within an hour in the 2016 am peak-hour and 14 to 21
percent could bunch within an hour in the 2030 am peak-hour. This bunching is
most likely due to closely scheduled headways of buses, combined with effects
of traffic congestion.
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Figure 3.1-2:  TSM and Streetcar Build Alternatives Alignments
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Streetcar Build Alternative
The Streetcar Build Alternative includes:

Use of modern streetcars combined with standard buses to increase
available transit capacity along the corridor (streetcar service would
replace Metrobus 16G and 16H);
Addition of a Metrobus 16J(PC) to increase service frequency to
Pentagon City (assumes WMATA 40-foot standard bus)
Additional enhanced transit stops, in keeping with the Arlington
County Super Stops, along the western and eastern ends of the
alignment;
Off-board fare payment on all transit buses, with random on-board
fare validation;
Multi-door loading and alighting; and the
Addition of the Jefferson Street Transit Center.

Ridership and Capacity: Total daily ridership on Columbia Pike services is
forecasted  to  increase  by  47  percent  over  the  No  Build  Alternative.  The
Streetcar Build Alternative would result in increased transit capacity for riders
in the corridor, mainly due to the use of higher-capacity streetcar vehicles.
Total peak hour capacity of the Streetcar Build Alternative would increase by
42 percent over the No Build Alternative.

In the 2016 am peak hour, the volume-to-capacity ratio would be 0.62. In the
2030 am peak hour, the volume-to-capacity ratio would be 0.74. This volume-
to-capacity ratio still reflects a comfortable standing load.

Transit Travel Times and Service Reliability: 2016  am  peak  period
eastbound transit travel times would improve by approximately six minutes
(about  22  percent)  relative  to  the  No  Build  Alternative.  In  2030,  am  peak-
period eastbound transit travel times would improve by about seven minutes
when compared to the No Build Alternative. This travel time improvement is
mainly  due  to  the  introduction  of  off-board  fare  payment  and  multi-door
loading and alighting, decreasing dwell time.

Should the land swap with DOD occur and Columbia Pike be realigned at Joyce
Street, the Streetcar Build Alternative would follow the realignment; there is
about a one minute improvement in corridor travel time associated with the
realignment.

The factors  described above that  decrease dwell  time would  also  lessen the
potential opportunities for transit vehicles to lag behind schedule, thus
reducing  the  potential  for  bunching  and  increasing  service  reliability.  The
model  found that  14  to  21  percent  of  transit  vehicles  (all  Metrobus  and ART

lines that serve the corridor) bunched within an hour in the 2016 am peak-
hour and 17 to 22 percent of transit vehicles bunched within an hour in the
2030  am  peak-hour.  This  bunching  is  most  likely  due  to  closely  scheduled
headways of buses, combined with effects of traffic congestion.

3.1.3 Traffic Operations
This section provides information on planned changes to the street network,
such  as  new  medians,  street  extensions,  street  realignments,  and  new  turn
lanes as well as the changes in intersection performance. For the purpose of
this analysis, corridor intersection performance is measured based on
intersection  level  of  service  (LOS),  which  in  turn,  is  based  on  the  average
stopped delay per vehicle at intersections. Table 3.1-3 defines LOS based on
observed delay per vehicle. Figure 3.1-3 shows studied intersections along
the proposed alignment and Table 3.1-4 provides  a  summary  of  the  LOS  in
2016 and 2030 am and pm peak hours for the respective intersections.

Arlington  County’s  goal  is  to  maintain  an  overall  LOS  D  or  better  at  its
intersections during peak periods. Fairfax County’s goal is to maintain an
overall LOS D or better at intersections and roadway segments along Leesburg
Pike  and  a  LOS  E  or  better  throughout  the  rest  of  the  Baileys  Crossroads
Community Business Center. Most of the corridor intersections considered in
this analysis operate with a LOS D or better during the morning and afternoon
peak periods in both 2016 and 2030. This section highlights only those
intersections that would experience changes from LOS D to LOS E due to the
transit alternatives, while a complete discussion of LOS results is available in
the Transportation Technical Memorandum. The observed delay (seconds per
vehicle) is also provided for intersections that experience a change from LOS D
to LOS E.

Table 3.1-3:  Relationship between Delay/Vehicle and Intersection LOS
Delay Per Vehicle (seconds) Level of Service (LOS)

 10 A
> 10 - 20 B
> 20 - 35 C
> 35 - 55 D
> 55 - 80 E

> 80 F
Source: Highway Capacity Manual
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Figure 3.1-3:  Level of Service:  Study Intersections
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Table 3.1-4:  Level of Service

No

Build TSM 1 TSM 2 Build

No

Build TSM 1 TSM 2 Build

No

Build TSM 1 TSM 2 Build

No

Build TSM 1 TSM 2 Build

LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS LOS

1 Rt7 & Jefferson C C C D C C C D D D D D E E E E

2 Jefferson & Plaza B B B C B B B C C C C D D D D E

3 Columbia Pike & Jefferson B B B B B B B B C B B B B B B B

4 Columbia Pike & Greenbrier C C C C C C C C C D D D C D D D

5 Columbia Pike & Columbus C C C C C C C B B B B B B B B C

6 Columbia Pike & Four Mile Run B B B B B B B B B C B B B C B C

7 Columbia Pike & Buchanan B B B B C B B B C C B C C C C C

8 Columbia Pike & Wakefield B B B B B B B B B B B B C C B C

9 Columbia Pike & Thomas C C C C C C C C A A A A A B A A

10 Columbia Pike & Taylor A A A A A A B A A A A A A A A A

11 Columbia Pike & George Mason D D D D D D D D D D D D D D D D

12 Columbia Pike & Quincy C B B B C B B B B B B B C B B B

13 Columbia Pike & Oakland A A A A A A A A A A A A A A A A

14 Columbia Pike & Monroe C C C C C D D C B B B B C B B B

15 Columbia Pike & Glebe D D D D D E D D D E E E D E E E

16 Columbia Pike & Highland A A A A A A A A A C C C B C C C

17 Columbia Pike & Walter Reed D D D D D D D D D E E D E E E D

18 Columbia Pike & Barton B B B B B B B B B B B B B B C C

19 Columbia Pike & Wayne A A A A A A A A A A A A A B B B

20 Columbia Pike & Courthouse C C C C C C C C B C C C C B C C

21 Columbia Pike & Scott A A A A A A A A A A A A A B B B

22 Columbia Pike & Rolfe A A A A A A A A A A A A A B A A

23 Columbia Pike & Orme B B B B B B B B B B B B C B C C

24 Columbia Pike & Navy Annex A A A A A A A A B A A A B B A A

25 Columbia Pike & Joyce B B B C B B B C D D D D D B D D

26 Joyce & Army Navy C C B C C C C C C C C D C B C D

27 Army Navy & Garage B B B B B B B B B B B B B B B C

28 Army Navy & Hayes C C C C D D D D D D D D D B D E

29 Hayes & 12th B B B B B B A B C C C C C B C C

30 Fern & 12th B B B B B B B B B B B B B B B C

31 Eads & 12th B B B B B B B B B B B B B B C B

Level of Service Change from the No Build Alternative:

Delay increases by one level

Delay increases by two levels

2030 PM Peak Hour2016 PM Peak Hour

Node

No. Intersec tion

2016 AM Peak- Hour 2030 AM Peak-Hour

*Note: The LOS data provided assumes the worst LOS among the Streetcar Build design options.
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No Build Alternative
Street Network: The No Build Alternative includes improvements under the
Columbia Pike Multimodal Street Improvements Project (“Multimodal Project”)
which are required to accommodate a standard cross-section for Columbia
Pike. These include new medians, turn lanes, signals, and streetscape
improvements. In addition, the No Build Alternative includes:

The addition of a second left turn lane from eastbound Leesburg Pike
onto northbound Jefferson Street (assumed in 2030);
Realignment of Buchanan Street at Columbia Pike;
Replacement of the Washington Boulevard Interchange;
Extension of 12th Street South between Fern Street and Eads Street
to include two travel lanes in either direction;
Realignment of Jefferson Street at Columbia Pike (pending Arlington
County land exchange with the US Department of Defense); and
Elimination of an eastbound through-lane along Army Navy Drive and
a slight roadway shift to the north.

Intersection Performance: In the 2016 am peak-hour; all intersections would
operate at LOS D or better, while one intersection would operate at LOS E in
the 2016 pm peak-hour. In the 2030 am peak-hour, all intersections would
operate  at  LOS  D  or  better.  However,  in  the  2030  pm  peak-hour,  two
intersections would operate at LOS E:

Jefferson Street and Leesburg Pike (57 second delay, 2030 pm peak-
hour)
Columbia Pike and Walter Reed Drive (55 second delay, 2030 pm
peak-hour)

Regional Vehicle Miles Traveled (VMT): In 2016, the VMT on an average
weekday would be approximately 141,000,000 miles, while in 2030, the VMT
on an average weekday would be approximately 160,000,000 miles.

TSM 1 Alternative
Street Network: There are no changes in the project area street network
between the No Build Alternative and the TSM 1 Alternative.

Intersection Performance: Intersection performance in the TSM 1 Alternative
would  be  slightly  affected  by  increased  bus  dwell  time  at  stops  due  to
increased transit ridership compared to the No Build Alternative. LOS at most
intersections would not change. The intersection of Jefferson Street and
Leesburg Pike would continue to operate at LOS E in the 2030 pm peak-hour.
The following intersections would see a decrease in intersection performance
from LOS D to LOS E:

Columbia Pike and Glebe Road
o 8 second increase in delay (2016 pm peak hour);
o 8 second increase in delay (2030 pm peak hour); and
o 9 second increase in delay (2030 am peak hour).
Columbia Pike and Walter Reed Drive

o 9 second increase in delay (2016 pm peak hour); and
o 14 second increase in delay (2030 pm peak hour).

Regional Vehicle Miles Traveled (VMT): Compared  to  the  No  Build
Alternative, the average weekday VMT is reduced by 5,700 miles in 2016 and
6,300 miles in 2030, respectively.

TSM 2 Alternative
Street Network: There are no changes in the project area street network
between the No Build and the TSM 2 Alternatives.

Intersection Performance: Intersection performance in the TSM 2 Alternative
would see slight changes. LOS at most intersections would not change, and
some  would  see  improvement.  One  intersection  in  the  2016  pm  peak  hour
would decrease in performance from LOS A to LOS C (delays would increase by
17  seconds).  The  intersection  of  Jefferson  Street  and  Leesburg  Pike  would
continue  to  operate  at  LOS  E  in  the  2030  pm  peak-hour.  In  addition,  the
following  intersections  would  see  a  decrease  in  performance  from  LOS  D  to
LOS E:

Columbia Pike and Glebe Road
o 8 second increase in delay (2016 pm peak-hour); and
o 7 second increase in delay (2030 pm peak-hour).
Columbia Pike and Walter Reed Drive
o 10 second increase in delay (2016 pm peak-hour).

Regional Vehicle Miles Traveled (VMT): Compared  to  the  No  Build
Alternative, the average weekday VMT is reduced by 13,700 miles in 2016 and
15,200 miles in 2030, respectively.

Streetcar Build Alternative
Street Network: Under the Streetcar Build Alternative, several changes to
the roadway network and signal system would be implemented in order to
accommodate streetcar service. The following intersections or areas would be
affected:

South Jefferson Street and Columbia Pike;
Columbia Pike between Jefferson Street and Greenbrier Street;
Columbia Pike and Greenbrier Street;
Joyce Street between Columbia Pike and I-395;
Joyce Street and Army Navy Drive; and
The area around Hayes and 12th Streets.

Intersection Performance: Intersection performance in the Streetcar Build
Alternative would see slight changes relative to the No Build Alternative. The
LOS at most intersections would not change, and some would see
improvement. In both the 2016 and 2030 am peak-hour, only one intersection
would  see  a  delay  increase  by  more  than  10  seconds.  The  intersection  of
Jefferson Street and Leesburg Pike would continue to operate at LOS E in the
2030  pm  peak-hour.   For  purposes  of  this  discussion,  the  LOS  data  provided
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assumes  the  worst  LOS  among  the  Streetcar  Build  design  options.  The
following intersections would decrease in performance from LOS D to LOS E:

Columbia Pike and Glebe Road
o 6 second increase in delay (2016 pm peak-hour); and
o 7 second increase in delay (2030 pm peak-hour).
Jefferson Street & Leesburg Pike Plaza shopping center
o 23 second increase in delay (2030 pm peak-hour).
Army Navy Drive & Hayes Street
o 8 second increase in delay (2030 pm peak-hour).

As  noted  above,  by  2030,  the  Baileys  Crossroads  area  is  expected  see  an
increase in congestion under the No Build Alternative conditions. The
intersection of Jefferson Street and the existing shopping centers would
operate at LOS D in the No Build Alternative. Streetcar operation would cause
increased  delay  at  this  intersection  from  LOS  D  to  LOS  E  under  all  three
Streetcar Build Alternative design options. However, this intersection
performance is still acceptable by Fairfax County’s intersection performance
standards.

Regional Vehicle Miles Traveled (VMT): Compared  to  the  No  Build
Alternative, the average weekday VMT is reduced by 16,300 miles in 2016 and
18,700 miles in 2030, respectively.

3.1.4 Parking and Building Access
The following section describes each alternative’s effect on parking as well as
driveways and access points. Potential effects include the addition or removal
of on-street parking spaces as well as closures and relocations of driveways
and access points.

No Build Alternative
Parking: The parking element of the No Build Alternative transportation
network is comparable to current parking in the project area. There is some
on-street parking along Columbia Pike, but most on-street parking is located
on side streets. The No Build Alternative would also include the addition of
some on-street parking along Columbia Pike between Jefferson and Frederick
Streets  and  between  Taylor  Street  and  Glebe  Road  as  part  of  the  Columbia
Pike Multimodal Project. On-street parking would also be included on both
sides of the extension of 12th Street between Fern and South Eads Streets in
Pentagon City.

Private Driveways and Access Points: The No Build Alternative would
potentially require relocation or closure of several existing driveways in order
to allow for construction of the proposed Super Stops. Implementation of the
Columbia Pike Multimodal Project would also require closure or consolidation
of several existing access points along Columbia Pike.

TSM 1 Alternative
Parking: The TSM 1 Alternative would have no impact on existing or planned
parking along the corridor.

Private Driveways and Access Points: No impacts on private driveways and
access  points  would  occur  as  a  result  of  the  implementation  of  the  TSM  1
Alternative.

TSM 2 Alternative
Parking: The  improvements  associated  with  the  TSM  2  Alternative  would
displace on-street parking (10 to 15 spaces) at one location along the corridor
at the proposed Super Stop locations:  along the north and south sides of 12th

Street  South  between  Hayes  and  Fern  Streets.  The  TSM  2  Alternative  would
include  the  addition  of  a  200-  to  300-space  surface  park-and-ride  and  bus
transfer  facility  near  the  intersection  of  Jefferson  Street  and  Leesburg  Pike
Plaza shopping center. At this location, 315 existing parking spaces would be
converted for use as park-and-ride spaces and bus bays and result in a loss of
parking at the Bailey’s Crossroads shopping center as the proposed vehicle
parking at the Jefferson Street Transit Center would be designated for users of
the  transit  system.   However,  the  remaining  parking  at  the  shopping  center
would still provide parking for patrons of the shopping center.

Private Driveways and Access Points: No  impacts  on  private  driveways  or
access points would occur as a result of the TSM 2 Alternative.

Streetcar Build Alternative
Parking: The  improvements  associated  with  the  Streetcar  Build  Alternative
would displace on-street parking (40 to 50 spaces) along the north and south
sides of 12th Street  South  between  Hayes  and  Fern  Streets,   and  (20  to  30
spaces) along southbound South Jefferson Street near the intersection of
Columbia Pike. If the Skyline Central Plaza design option is selected, (15-20)
parking spaces in Skyline along the alignment would be displaced.

The Streetcar Build Alternative also provides for the addition of a 200- to 300-
space  surface  park-and-ride  and  bus  transfer  facility  adjacent  to  the
intersection of Jefferson Street and Route 7. At this location, 315 existing
parking spaces would be converted for use as park-and-ride spaces and bus
bays and result in a loss of parking at the Bailey’s Crossroads shopping center
as the proposed vehicle parking at the Jefferson Street Transit Center would
be designated for users of the transit system. However, the remaining parking
at the shopping center would still provide parking for patrons of the shopping
center.

Private Driveways and Access Points: Two access points would be impacted
under the Streetcar Build Alternative.  These impacts are described below.

The vertical realignment of South Jefferson Street would result in closure and
relocation of an existing service driveway along South Jefferson Street for the
Wildwood Park Apartments (5550 Columbia Pike) located in Arlington County.
Internal circulation within the existing parking and loading areas would not be
affected. In addition, the potential future stop location along Joyce Street
may require modification of left-turn access to the existing parking lot.
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3.1.5 Bicycle and Pedestrian Conditions
No Build Alternative
Pedestrian Facilities: The  pedestrian  element  of  the  No  Build  Alternative
transportation network would be comparable to the current pedestrian
network, but would also involve selected improvements to pedestrian access
to transit stops. Improvements would include new signage directing
pedestrians to stops, wider sidewalks, pedestrian amenities, and improved
crossings across Columbia Pike to access stops, including better crossing
markings (reflecting the most-up-to date design standards). In addition, the
Columbia Pike Multimodal Project includes the construction of shared-use
paths at various locations along Columbia Pike. For pedestrians, these
improvements would result in improved and safer conditions to access the
corridor’s transit system.

Improvements associated with the Baileys Crossroads Master Plan and the
extension of 12th Street in Pentagon City will also add to pedestrian amenities.
In general, implementation of the Baileys Crossroads Master Plan will result in
a denser network of interconnected streets and a more pedestrian-friendly
streetscape in the Baileys Crossroads area.

Bicycle Network: The No Build Alternative bicycle network would include
bicycle racks at transit stops, enhanced signage for bicyclists, and bicycle and
pedestrian improvements such as improved crossings across Columbia Pike and
pedestrian/bicycle signals. The No Build Alternative would also include a 10-
foot shared use path on the north side of Columbia Pike between South Joyce
Street and South Orme Street, between South Quinn Street and South
Courthouse Road, and between the Four Mile Run Bridge and South Frederick
Street.

The Army Navy Drive Bicycle Path construction project includes a shared use
path along Army Navy Drive between Joyce and 12th Street.  Arlington County
is in the final stages of developing expansion plan for Capital Bikeshare in the
County,  and  Columbia  Pike  is  a  natural  area  for  increased  growth  of  the
system.

TSM 1 Alternative
Pedestrian Facilities: The pedestrian element of the TSM 1 Alternative would
be comparable to the No Build Alternative pedestrian network.

Bicycle Network: The bicycle network and bicycle facilities under the TSM 1
Alternative would be comparable to the No Build Alternative. As described
under the No Build Alternative, the proposed 10-foot shared use path on the
north side of Columbia Pike would be compatible with the TSM 1 Alternative.
The shared use path is one component of Arlington County’s development of a
continuous bike facility parallel to and along Columbia Pike.

TSM 2 Alternative
Pedestrian Facilities: The pedestrian element of the TSM 2 Alternative would
be comparable to the No Build Alternative pedestrian network.

Bicycle Network: The bicycle network and bicycle facilities under the TSM 2
Alternative would be comparable to the No Build Alternative. As described
under the No Build Alternative, the proposed 10-foot shared use path on the
north side of Columbia Pike would be compatible with the TSM 2 Alternative.
The shared use path is one component of Arlington County’s development of a
continuous bike facility parallel to and along Columbia Pike.

Streetcar Build Alternative
Pedestrian Facilities: The pedestrian element of the Streetcar Build
Alternative would be comparable to the No Build pedestrian network.

In  addition  to  the  projects  assumed  under  the  No  Build  Alternative,  the
Streetcar Build Alternative includes the addition of median stops at Jefferson,
Joyce, and Hayes streets. At the Hayes Street intersection, pedestrians would
utilize the existing pedestrian crossing at 12th Street.  Mid-block crossings
would be provided to accommodate pedestrians at Jefferson Street and Joyce
Street.   No  other  changes  to  the  Streetcar  Build  Alternative  pedestrian
network relative to the No Build Alternative are proposed.

Bicycle Network: The  bicycle  network  and  bicycle  facilities  under  the
Streetcar Build Alternative would be comparable to the No Build Alternative.
As described under the No Build Alternative, the proposed 10-foot shared use
path  on  the  north  side  of  Columbia  Pike  would  be  compatible  with  the
Streetcar  Build  Alternative.   The  shared  use  path  is  one  component  of
Arlington County’s development of a continuous bike facility parallel to and
along Columbia Pike.

Embedded streetcar tracks present potential hazards to bicyclists crossing or
riding along the transit lane.  A cyclist’s tires can become stuck in the narrow
flangeway gap next to the running surface of each rail. Bicycle turning
movements across tracks are a particular focus of attention, especially where
riders cross tracks at shallow oblique angles.

3.1.6 Minimization and Mitigation Measures
Minimization and mitigation measures for identified adverse effects on
transportation conditions are described below by alternative.  Construction
related effects on transportation resources and construction mitigations are
described in Section 3.18.

No Build Alternative
The No Build Alternative does not assume implementation of the Columbia
Pike  Transit  Initiative.   However,  various  transportation  improvements  are
included  as  part  of  the  No  Build  Alternative.   It  is  assumed  that  adverse
effects  resulting  from  those  projects  will  be  identified  and  appropriate
minimization and mitigation measures will be implemented by the sponsoring
party.
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TSM 1 Alternative
No adverse effects on transportation resources have been identified for the
TSM  1  Alternative;  therefore  no  minimization  or  mitigation  measures  are
proposed.

TSM 2 Alternative
No adverse effects on transit operations, traffic operations, driveway access
or  bicycle  and  pedestrian  facilities  have  been  identified  for  the  TSM  2
Alternative.   However,  as  previously  identified  in  Section  3.1.4,  the  TSM  2
Alternative would displace parking.  Mitigation for the minor loss of on-street
parking along 12th Street would not be warranted because there is adequate
parking available to support the commercial properties.

The Jefferson Street Transit Center would result in a loss of parking spaces
specifically for the commercial properties at Bailey’s Crossroads.  However, no
mitigation is proposed for the loss of parking due to the transit center as it is
assumed that there is existing adequate adjacent parking to support the
commercial properties, particularly on weekends, when demand for parking
spaces at the transit center would be lowest.

Streetcar Build Alternative
Parking and Driveway Access: As with the TSM 2 Alternative, no adverse
effects  on  transit  operations,  traffic  operations,  driveway  access  or  bicycle
and pedestrian facilities have been identified for the Streetcar Build
Alternative.  However, as previously identified in Section 3.1.4, the Streetcar
Build  Alternative  would  displace  parking.   Mitigation  for  the  minor  loss  of
parking along 12th Street would not be warranted because there is adequate
parking available to support the commercial properties, particularly on
weekends,  when  demand  for  parking  spaces  at  the  transit  center  would  be
lowest.

No mitigation is warranted for the affected driveway access to Wildwood Park
Apartments at 5500 Columbia Pike, near the corner of Jefferson Street since
an  additional  access  point  off  of  Columbia  Pike  provides  access  to  this
apartment complex.

Bicycle Network: As  noted  in  Section  3.1.5,  embedded  streetcar  tracks
present potential hazards to bicyclists. Arlington County is currently
conducting a study on streetcar and bicycle interactions, which includes case
studies from other cities that confront the types of issues anticipated with
implementation  of  a  Columbia  Pike  streetcar  system.  In  keeping  with
recommendations of the “Best Practices in Providing Bicycle Facilities in
Streetcar Corridors” prepared by Arlington County, a range of mitigation
strategies from education programs for cyclists and motorists, to physical
separation between bicycle and streetcar facilities, to design treatments that
facilitate  bicycle  turns  over  streetcar  tracks  at  safe  angles.  Design  and
construction of the Streetcar Build Alternative would make use of multiple
strategies to minimize potential cycling hazards. Section 3.15, Safety and
Reliability, discusses bicycle safety in further detail.

3.2 Land Use, Zoning, and Consistency with Local
Plans

3.2.1 Introduction
This section describes the effects of the alternatives described in Chapter 2 on
existing land use, future land use, and zoning and assesses consistency with
local plans. For effects on land use and zoning, the analysis focuses on those
areas where a new use is proposed or where a need for additional right-of-way
(ROW) has  been identified for  any  of  the alternatives.     Local  and regional
adopted plans were reviewed to assess whether or not the alternatives
presented are consistent with those plans in terms of transportation and land
use policy. Table 3.2-1 summarizes  the  relevant  Arlington  County,  Fairfax
County, and regional plans with regard to transit.

Existing and future land use conditions were identified through site visits,
recent aerial photographs, studies by Arlington County and Fairfax County, the
Arlington County General Land Use Plan (GLUP) (adopted 1961, amended
through December 2011), the Fairfax County Baileys Planning District Land Use
Concept  (amended  through  July  2010),  and  GIS  data  provided  by  Arlington
County and Fairfax County.

Zoning information was identified from the Arlington County Zoning Ordinance
(amended through December 2011), the Fairfax County Zoning Ordinance
(amended through July 2011), and GIS data provided by Arlington County and
Fairfax County.

Consistency with local adopted plans was assessed by examining local plans
adopted by the Metropolitan Washington Council of Governments (MWCOG),
Arlington County, Fairfax County, Northern Virginia Transportation Authority
(NVTA), and the Washington Metropolitan Area Transit Authority (WMATA).
Plans reviewed are listed in the Reference section.

Land Use and Zoning: A  wide  variety  of  land  uses  exist  within  the  study
corridor, and can be broadly characterized as residential, office,
retail/commercial, government/institutional, parks, cemeteries, and
industrial uses.  The underlying zoning categories of the study corridor include
residential, commercial office and retail, industrial, and parkland.  The study
corridor also includes a number of overlay zoning categories. Existing land
uses  and  zoning  are  depicted  in Figures 3.2-1 and 3.2-3 for areas where
additional ROW is needed or where a new facility is proposed.

Consistency with Local Plans:  Land use and transportation plans relevant to
the project corridor largely focus on the creation of a multimodal environment
along Columbia  Pike  and in  the Baileys  Crossroads  area.  Additional  recurring
themes  across  these  plans  include  improved  transit  service  and  the
implementation of higher-capacity transit improvements in these areas.

A  number  of  plans,  summarized  in Table 3.2-1, explicitly include enhanced
transit service (bus rapid transit, light rail, or streetcar) for the corridor.
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3.2.2 Key Findings
No Build Alternative
Land Use and Zoning: The  No  Build  Alternative  would  have  various  minor
property impacts, consisting of ROW/land acquisition for multiple roadways,
transit and streetscape enhancement projects (See Section 3.3). Committed
transportation projects included in the No Build Alternative are assumed to be
allowable with existing and future land uses and zoning.

Consistency with Local Plans: While the existing and committed
transportation network along the corridor is robust, it would not fully satisfy
the intent of the plans applicable to the project corridor.  The Columbia Pike
Multimodal  Street  Improvements  Project  intends  to  bring  a  wide  range  of
pedestrian  and  infrastructure  improvements  to  the  streetscape  towards  the
creation  of  a  multimodal  environment,  but  it  does  not  by  itself  bring  the
enhanced transit service called for in many of the land use and transportation
plans.

TSM 1 Alternative
Land Use and Zoning: Improvements included in the TSM 1 Alternative would
not  extend  outside  of  the  public  street  ROW  and  would  not  result  in  any
conversion of land use, rezoning, or amendments to adopted local plans.

Consistency with Local Plans:  Similar to the No Build Alternative, the TSM 1
Alternative would not fully satisfy the intent of plans which explicitly include
enhanced transit service (bus rapid transit, light rail, or streetcar).

TSM 2 Alternative
Land Use and Zoning: The improvements included under the TSM 2
Alternative  would  not  result  in  any  conversion  of  land  use,  rezoning,  or
amendments to adopted local plans. As proposed, the Jefferson Street Transit
Center is a permitted land use that would require Fairfax County review and
approval through a special exception.  Arlington County and Fairfax County
will  review  where  enhancements  to  transit  stops  are  proposed  and  require
additional ROW in the Jefferson Street/Skyline and the Pentagon City areas, to
determine whether special exceptions are required.

Consistency with Local Plans: The TSM 2 Alternative has many characteristics
of arterial bus rapid transit and would therefore satisfy the intent of Arlington
County plans which explicitly include enhanced transit service (bus rapid
transit, light rail, or streetcar). However, the TSM 2 Alternative would not be
consistent with the Fairfax County Comprehensive Plan which envisions the
Jefferson Street Transit Center supporting a streetcar system.

Streetcar Build Alternative
Effects of the Streetcar Build Alternative on land use and zoning, and its
consistency with local plans are described in separate subsections below. The

potential impacts identified for the Streetcar Build Alternative in this section
would be consistent across all western terminus Design Options.

Land Use: The existing and proposed land use designations at proposed
facilities are shown in Figures 3.2-1 and 3.2-2.  Specific land use effects
associated  with  proposed  facilities  under  the  Streetcar  Build  Alternative  are
described below:

Jefferson Street Transit Center – The transit center would not result
in a conversion of land use or require any amendments to adopted
local plans. It would be a permitted land use subject to the Fairfax
County special exception process.
TPSS locations at Columbia Pike and S. Randolph Street, Columbia
Pike and S. Oakland Street – As proposed, the TPSS site at S.
Randolph Street is located on a parcel currently designated as a
commercial land use.  The TPSS site at S. Oakland Street is located
on two parcels, one currently designated as a commercial land use
and the other designated as vacant.  The parcel at S. Randolph and
both of the parcels at S. Oakland are designated for commercial land
use in the future.  However, it is not expected that these TPSS sites
would result in a conversion of land use due to the fact that inclusion
of these TPSS sites would not preclude the existing or proposed
commercial land use designations. During future phases of project
planning and design, the site would be more closely reviewed by
Arlington County Planning.
TPSS locations at Columbia Pike and S. Washington Boulevard and
Columbia Pike and S. Fern Street – These sites are located within
Virginia Department of Transportation (VDOT) public roadway ROW.
The future land use designation by Arlington County for these sites is
Public future land use. It is not expected that these facilities would
result in a conversion of use because the sites are within roadway
interchange areas that will likely continue to remain roadway
interchange areas/transportation uses.   Coordination with VDOT and
the ongoing Washington Boulevard Interchange Project would occur
to determine the appropriate terms of any easement agreement
between the project and VDOT for these TPSS locations.
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Table 3.2-1:  Applicable Local and Regional Plans
Plan Date Description of transit plans along project corridor
Arlington County

Arlington County Master
Transportation Plan*

Transit Element
adopted 2009

The plan calls for the development of a “Primary Transit Network (PTN) of high-frequency and
quality transit services along major corridors” which would “include new surface transit services,
such as streetcar and bus rapid transit.”
Columbia Pike is designated as one of the key corridors of the PTN and the plan calls for the
implementation of the “Columbia Pike streetcar to provide service along the Pike and link the
Pentagon City Metrorail station to the Bailey’s Crossroads area of Fairfax County.”

Columbia Pike Initiative’s A
Revitalization Plan-Update 2005 2005

The plan states that a “corridor-wide concept revolves around an enhanced and improved ‘Main
Street’ linked by a future bus rapid transit or streetcar system and consisting of four, major mixed-
use development nodes linked together by existing apartment and townhouse residential
communities.”
The plan states that “both [streetcar and bus rapid transit] alternatives would operate on Columbia
Pike in mixed traffic, connecting the Pentagon/Pentagon City area with the Baileys Crossroads area
of Fairfax County.”
The plan recommends “that discussions continue regarding a higher-capacity form of transit service
the Pike in the future.”

Fairfax County

Baileys Planning District Area Plan* Amended through
3-6-2012

The plan notes the “implementation of the Pike Transit Initiative, which is planned to introduce a
streetcar route from the Pentagon to Baileys Crossroads CBC, [as] an integral factor to providing
increased mobility and accommodating additional transit ridership demand created by
redevelopment within the Baileys Crossroads Community Business Center as well as reducing vehicle
dependency.”
The plan envisions a transit center along Jefferson Street that would be served by a streetcar.

Fairfax County Transportation Plan* Amended through
3-9-2009

The plan designates Jefferson Street as part of an “Enhanced Public Transportation Corridor”
utilizing Light Rail Transit or Bus Rapid Transit.

Regional
MWCOG Constrained Long Range Plan
(CLRP) 2011 The plan includes a Columbia Pike Streetcar project from Skyline to Pentagon City as a regionally

significant major transit project.

NVTA TransAction 2030 2006

The plan recommends constructing “Light Rail along Columbia Pike Corridor from Baileys
Crossroads/Skyline to Pentagon.”
The plan assumes Columbia Pike light rail transit or bus rapid transit in an inventory of future
multimodal transfer stations within Northern Virginia.

*Component of county Comprehensive Plan
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Figure 3.2-1:  Existing Land Use
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Figure 3.2-2:  Future Land Use
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Construction Staging and Permanent Equipment Storage Site – The
availability of this site is contingent upon negotiations between
Arlington County and DOD.  The site for the Construction Staging and
Permanent Equipment Storage Site currently is a parking lot that
serves the Navy Annex buildings.  The site is designated as a
commercial land use and is noted as a public future land use by
Arlington County.  The future public land use designation is a broad
category that allows a variety of public land uses.  Coordination with
Arlington County Planning and Zoning indicates that a Construction
Staging and Permanent Equipment Storage Site is allowable under this
land use designation and no conversion of use would occur.
O&M Facility - The site for the O&M facility currently serves a Public
Service Corporation and a vacant commercial land use and is
designated by Arlington County as a high-density Office-Apartment-
Hotel (High O-A-H) future land use.  The O&M facility would not
require a conversion of use and would not require an amendment to
the GLUP because it will be incorporated into a future mixed-use
development.

In  addition,  the  western  terminus  design  options  which  have  short  guideway
segments and stops located outside of public street ROW within the Baileys
Crossroads  CBC  and  the  Skyline  complex,  would  require  further  review  by
Fairfax County during future stages of project development and design to
determine approval.

Zoning: Zoning at proposed facilities is shown in Figure 3.2-3.  Specific zoning
effects associated with proposed facilities under the Streetcar Build
Alternative are described below:

Jefferson Street Transit Center – As noted above, the Jefferson
Street Transit Center is a permitted land use that would require a
special exception from Fairfax County for.
TPSS Sites at Columbia Pike and S. Washington Boulevard and Army
Navy Drive and S. Fern Street – These TPSS sites are zoned by
Arlington County as S3-A – Special Districts. The purpose of the S-3A
zoning designation is to encourage the retention of certain properties
in a relatively undeveloped state. Since the sites are within VDOT
public roadway ROW, the proposed use would require obtaining an
easement from VDOT for use of these sites as well as for vehicle
access to the sites. In addition, obtaining an access easement for
service vehicles would be required.
TPSS Sites at Columbia Pike and S. Randolph Street and Columbia
Pike and S. Oakland Street – These TPSS sites are zoned by Arlington
County as an R-6 – One-Family Dwelling District and R-5 – One-Family,
Restricted Two-Family Dwelling District, respectively. Within the
Arlington County Zoning Ordinance, the R-6 and R-5 designations
allow for uses also allowable under the R-8 and R-20 zoning
categories.  Specifically noted within the R-20 designation, a special
exception may also be permitted, subject to use permit approval, for

public utilities and services, such as static transformer stations.
Based on this noted special exception, it is expected that the
proposed TPSS at these locations would be allowable, if upon review,
are approved by Arlington County.  In addition, obtaining an access
easement for service vehicles would be required. These sites are also
subject to the Columbia Pike Special Revitalization District Form
Based Code that “regulates land-development, setting careful and
clear controls on building form—with broad parameters on building
use…” along certain areas in the Arlington portion of the Columbia
Pike corridor.
Construction Staging and Permanent Equipment Storage Site – The
site for the Construction Staging and Permanent Equipment Storage
Site is zoned by Arlington County as S3-A – Special Districts. This
zoning designation allows for conditional uses such as “public utilities
and services related to railroads, trolleys, buses, air or boat
passenger stations; ROW and tracks, but specifically excludes car
barns, garages, railroad yards.” Therefore it is unlikely that this site
would be allowable within this zoning category and rezoning would
likely be required.
O&M Facility - The site for the O&M facility is zoned by Arlington
County as C-O-2.5 – Commercial Office Building, Hotel, and
Apartment Districts and RA-H-3.2 – Multiple Family Dwelling and Hotel
Districts. The site is also subject to the Crystal City Coordinated
Redevelopment District regulations that increase allowable densities
and allow properties within the district to be eligible for special
regulations and incentives recommended in the Crystal City Sector
Plan, subject to special design guidelines.    Based on a review of the
current zoning ordinance, a “car barn, garage, railroad yards, sidings
and shops” would not be permitted under this zoning category and a
rezoning would be required.    As planning for the O&M facility
progresses, coordination with Arlington County would be required to
determine if the proposed facility would be allowable either by right
or through special exception.

Arlington County and Fairfax County will review where enhancements to
transit stops are proposed and require additional ROW in the Jefferson
Street/Skyline and the Pentagon City areas to determine whether special
exceptions are required.

Consistency with Local Plans: The  Streetcar  Build  Alternative  would  be
consistent  with  Arlington  local  plans.   It  would  satisfy  the  intent  of  plans
which explicitly include enhanced transit service cited in both Arlington and
Fairfax County plans. For example, the Fairfax County Comprehensive Plan
notes the implementation of the Columbia Pike Transit Initiative, which plans
to introduce a Streetcar route from the Pentagon to Baileys Crossroads (CBC).
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3.2.3 Minimization and Mitigation Measures
No adverse effects on land use or zoning have been identified for any of the
alternatives; therefore no minimization or mitigation measures are proposed.
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Figure 3.2-3:  Zoning
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3.3 Land Acquisitions
3.3.1 Introduction
This section identifies potential ROW acquisition needs of the project
alternatives. ROW acquisition could constitute any of various forms of site
control that would be needed for the locations and operations of permanent
project  facilities  over  the  lifetime  of  the  project,  including  fee  simple  land
acquisition, easement, lease, proffer, or other means. No displacements or
relocations were identified for any of the project alternatives.

A GIS analysis assessed the footprints of proposed project facilities and
guideway and their relationship to existing public ROW and land parcels. The
analysis  then  identified  the  portions  of  land  parcels  where  permanent  ROW
acquisition  would  be  needed  to  accommodate  project  facilities.  The  total
potential ROW impacts of each alternative are reported below; more detailed
information  regarding  the  ROW analysis  is  reported  in  Volume  II,  Chapter  4.
Note that Section 3.16 Construction Impacts assesses potential temporary ROW
needs during construction.

3.3.2 Key Findings
ROW Impacts to Land Parcels
Table 3.3-1 summarizes  potential  ROW impacts  of  the alternatives.  None of
the alternatives would incur full parcel acquisition, displacements of buildings
or other permanent structures, or displacements of residences or businesses.
The No Build, TSM 2, and Streetcar Build Alternatives would have ROW needs
that  would  affect  portions  of  some  land  parcels  in  the  study  corridor  as
follows:

No Build Alternative: The Columbia Pike Super Stops Program and Multimodal
Project would widen sidewalks and realign portions of roadway requiring land
or  easement  acquisition  of  portions  of  parcels  along  the  length  of  Columbia
Pike.  Other  planned  roadway  projects  assumed  in  the  No  Build  Alternative
would  have  localized  ROW  impacts  to  parcels  in  the  corridor,  such  as  the
extension of 12th Street South from Fern Street to Eads Street in Pentagon
City and the realignment of Buchanan Street at Columbia Pike.

TSM 1 Alternative: The TSM 1 Alternative would have no ROW impacts.

TSM 2 Alternative:  The  TSM  2  Alternative  would  require  land  or  easement
acquisition  for  the  proposed  Jefferson  Street  Transit  Center  site  and  some
curbside stops in Pentagon City and Fairfax County.

Streetcar Build Alternative: The Streetcar Build Alternative would require
land or easement acquisition primarily for the proposed O&M facility and the
Jefferson Street Transit Center, as well as minor land or easement acquisition
for other proposed project facilities, including some curbside stops, TPSS
sites, the Skyline terminus options, and minor roadway realignment at
Jefferson Street near Leesburg Pike. All western terminus Design Options
would have the same potential ROW impacts associated with the proposed

Jefferson Street Transit Center, as well as potential ROW impacts associated
with  the  proposed  stops,  O&M  facility,  and  TPSS  from  Pentagon  City  to
Jefferson Street. The differences in the potential ROW impacts between the
western terminus Design Options, shown in Table 3.3-1, would be attributed
to the following:

Jefferson Street Transit Center– Potential ROW impacts to adjacent
parcel along Jefferson Street associated with the Jefferson Street
roadway realignment.
Skyline Central Plaza– Potential ROW impacts along Jefferson Street
and in Skyline Central Plaza associated with the Jefferson Street
roadway realignment, the guideway, and stop. Less ROW would be
needed for the Jefferson Street Roadway Realignment in this option
compared to the Jefferson Street Transit Center Design Option.
Skyline Route 7– Potential ROW impacts to adjacent parcel
associated with the guideway (including center platform Terminal
Stop).

Additional Streetcar Build Alternative Impacts
Proposed Construction Staging and Permanent Equipment Storage Site:
Potential acquisition of this proposed facility site for the Streetcar Build
Alternative  would  be  implemented  through  a  land  exchange  arrangement
under a separate project. The site is not included in the findings in Table 3.3-
1.

Public ROW Impacts:  The  Streetcar  Build  Alternative  assumes  the  use  of
VDOT-owned  ROW for  the  TPSS  site  on  I-395  ROW in  Pentagon  City  and  the
TPSS  site  at  the  Washington  Boulevard  Interchange.  This  proposed  use  of
public ROW is not included in the land parcel impacts in Table 3.3-1.
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3.3.3 Minimization and Mitigation Measures
Any land acquisition under any alternative would be subject to the provisions
of the Uniform Relocation Assistance and Real Property Acquisition Policies
Act of 1970 as amended, which ensures that property owners, residents, and
businesses  affected  by  the  acquisition  or  demolition  of  real  property  during

the construction of federally-funded projects are treated fairly, consistently
and equitably and that they do not suffer disproportionate injuries.
Additionally,  any  state  or  local  policies  relating  to  relocation  and  property
acquisition will be adhered to.

Table 3.3-1:  Potential ROW Impacts by Alternative

Alternative Facility Type
Number and Types of Parcels

Affected
Total Area of Parcel

Impacts (acres)

No Build Alternative Various minor property impacts, consisting of ROW/land acquisition for multiple roadway, transit and
streetscape enhancement projects.

TSM Alternatives
TSM 1 Alternative Stop enhancements within existing public ROW 0 0.0

TSM 2 Alternative Stops

10
(4 commercial, 2 residential, 3

institutional, 1 mixed-use)
0.2

Transit Center 1 (commercial) 2.2
TOTAL 11 2.4

Streetcar Build Alternative
Guideway 0 0.0

Main Line – Pentagon City to Jefferson Street Stops 2 (1 mixed-use, 1 institutional) 0.1
(All Design Options) Operations and Maintenance Center 3 (commercial) 1.0

Traction Power Substations 3 (commercial) 0.2
SUBTOTAL 8 1.3
Transit Center + Jefferson Street Roadway
Realignment 1 (commercial) 2.4

Jefferson Street Transit Center Design Option Main Line ROW Impacts (see detail above) 8 1.3
TOTAL 9 3.7
Transit Center + Jefferson Street Roadway
Realignment 1 (commercial) 2.2

Skyline Central Plaza Design Option
Guideway (includes side platform Terminal
Stop) 5 (commercial) 0.5

Main Line ROW Impacts (see detail above) 8 1.3
TOTAL 14 4.0
Transit Center 1 (commercial) 2.2
Jefferson Street Roadway Realignment 0 0.0

Skyline Route 7 Design Option Guideway (includes center platform Terminal
Stop) 1 (commercial) 0.4

Main Line ROW Impacts (see detail above) 8 1.3
TOTAL 10 3.8

Source: AECOM 2011
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3.4 Neighborhoods and Community Facilities
3.4.1 Introduction
This section describes the effects of the proposed alternatives on
neighborhoods and community facilities within the study corridor.  Existing
information on neighborhoods and community facilities was gathered through
site visits; examination of recent aerial photographs; other studies undertaken
by  Arlington  County  and  Fairfax  County,  including  the  Columbia  Pike
Multimodal Improvements Study; other secondary sources of information, such
as the Columbia Pike Revitalization Organization (CPRO) website, the
Arlington County Neighborhood Conservation website; and GIS data layers
obtained from Arlington County and Fairfax County.

For purposes of this analysis, the study corridor was designated as the area
within  a  ¼-mile  from  either  side  of  the  centerline  of  the  proposed  transit
alignment.   An  adverse  effect  on  neighborhoods  was  found  if  an  alternative
presented a situation that resulted in a neighborhood being isolated through
the creation of barriers that would dramatically change typical travel patterns
for that neighborhood.  An adverse effect on a community facility would result
from  an  alternative  restricting  access  to  a  community  facility  or  one  that
would result in a direct impact on that facility rendering it unusable. Figure
3.4-1 shows neighborhoods and community facilities located within the study
corridor. Community facilities generally include: schools, places of worship,
government facilities, hospitals, museums, libraries, and community centers.

3.4.2 Key Findings
No Build Alternative
Of the transportation-related improvements documented for the No Build
Alternative, none were identified that would isolate or create barriers for
neighborhoods within the study corridor.  No direct impacts to community
facilities or access to those facilities would occur. Improvements associated
with  the  No  Build  Alternative  are  assumed  to  provide  some  benefit  to
neighborhoods along the corridor.

TSM 1 Alternative
Neighborhoods and community facilities would benefit from the increased
mobility  and  improved  transit  service  that  would  be  provided  by  the  TSM  1
Alternative. The TSM 1 Alternative would not result in the isolation or the
creation of barriers in neighborhoods within the study area nor would there be
direct impacts on community facilities located within the study area;
therefore, no adverse impacts on neighborhoods or community facilities would
result from the TSM 1 Alternative.

TSM 2 Alternative
Neighborhoods and community facilities would benefit from the increased
mobility  and  improved  transit  service  that  would  be  provided  by  the  TSM  2
Alternative.  Additional transit stops that would be provided under the TSM 2
Alternative and the proposed Jefferson Street Transit Center would not have

an adverse effect on neighborhoods or affect community facilities in the study
area.  The TSM 2 Alternative would not result in the isolation or the creation
of barriers in neighborhoods located within the study area nor would there be
any  direct  impacts  on  community  facilities  located  within  the  study  area;
therefore no adverse impacts on neighborhoods would result from the TSM 2
Alternative.

Streetcar Build Alternative
Neighborhoods and community facilities would benefit from the increased
mobility and improved transit service that would be provided by the Streetcar
Build  Alternative.  The  Streetcar  Build  Alternative  would  not  result  in  the
isolation or the creation of barriers within neighborhoods, nor would it result
in direct impacts to community facilities.  Additional effects of the Streetcar
Build Alternative and proposed facilities are discussed below.

Under  the  Streetcar  Build  Alternative,  regrading  of  Jefferson  Street  would
affect  an  access  point  to  the  Wildwood  Apartments  in  the  Columbia  Forest
neighborhood. However, access to the apartment community would be
maintained via an existing driveway access point along Columbia Pike. The
temporary  construction  effects  of  the  regrading  of  Jefferson  Street  are
described in Section 3.16.

Provision of the Construction Staging and Permanent Equipment Storage site in
the  vicinity  of  the  Navy  Annex  area  would  have  no  adverse  effects  on
neighborhoods or community facilities.  No structure is proposed, only fencing
around a paved area is planned.

The Streetcar Build Alternative would also require traction power that would
be  provided  by  several  TPSS  locations  along  the  proposed  alignment.   The
locations of these have been selected based on the need for spacing
approximately every mile and through the identification of areas that would
have the least potential impact on the surrounding community.  Two proposed
TPSS  locations  are  located  within  the  Alcova  Heights  neighborhood.   Both
locations are proposed within commercial areas, outside of the residential
areas. No adverse effects on neighborhoods or community facilities would
occur as a result of the TPSS facilities.

The  O&M  facility  planned  for  the  Streetcar  Build  Alternative  located  in
Pentagon City would not have adverse effects on the surrounding
neighborhoods or community facilities located in the study area.  As proposed,
the O&M facility would be part of a mixed-use development and activities at
the O&M facility would occur in the interior of the facility. Figure 3.4-1
shows a concept plan for the O&M facility.
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Figure 3.4-1:  O&M Facility Concept Plan
3.4.3 Minimization and Mitigation Measures
No adverse effects on neighborhoods or community facilities were identified
for any of the proposed alternatives; therefore, no minimization or mitigation
measures would be required.
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Figure 3.4-2:  Neighborhoods and Community Facilities
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3.5 Environmental Justice Communities
3.5.1 Introduction
This section identifies and assesses the potential effects of the proposed
alternatives on Environmental Justice communities in the study corridor.
More detailed information on the evaluation of potential environmental
justice communities is provided in Volume II, Chapter 5.

Environmental Justice is defined by Executive Order 12898, Federal Actions to
Address Environmental Justice in Minority Populations and Low-Income
Populations.  Executive Order 12898 requires that federal agencies identify
and address disproportionately high and adverse impacts on minority and low-
income communities.

The US Department of Transportation is committed to the principles of
Environmental Justice, which include:

To avoid, minimize, or mitigate disproportionately high and adverse
human health and environmental effects, including social and
economic effects, on minority populations and low-income
populations.
To ensure the full and fair participation by all potentially affected
communities in the transportation decision-making process.
To prevent the denial of, reduction in, or significant delay in the
receipt of benefits by minority and low-income populations.

United States Department of Transportation Order 5680.1 defines a
disproportionately high and adverse effect on minority and low-income
populations  as  an  impact  that  “(1)  is  predominately  borne  by  a  minority
and/or  low-income  population,  or  (2)  will  be  suffered  by  the  minority
population  and/or  low-income  population  and  is  appreciably  more  severe  or
greater in magnitude than the adverse effect that will be suffered by the non-
minority population and/or low-income population.”

A minority person is defined by the U.S. Census as someone identified as: (1)
Black; (2) Hispanic; (3) Asian; (4) American Indian and Alaskan Native; or (5)
Native Hawaiian or Other Pacific Islander.  A low-Income population is defined
as any readily identifiable group of persons whose median household income is

at or below the Department of Health and Human Service’s poverty guidelines
for the 2000 U.S. Census.  The federal definition of poverty level varies by the
number of related children under 18 years and overall family size.  According
to the 2000 U.S. Census Bureau, the poverty line for a family of four in 2000
was $17,603.

This assessment relies on the 2000 U.S. Census Bureau data to identify high
concentrations  of  low-income  populations  in  the  study  area  and  2010  U.S.
Census Bureau data to identify high concentrations of minority populations.  It
should be noted that that Census block boundaries changed between 2000 and
2010. There were more Census blocks in the study area in 2010 than in 2000.
For purposes of this analysis, the study corridor was designated as the area
within a ¼-mile from either side of the centerline of the proposed transit
alignment.  Individual Census block group data were compared to county data
to  identify  whether  any  of  the  block  groups  have  large  concentrations  of
minority or low-income populations as identified above. The threshold
standards for identifying minority or low-income populations are as follows:

Areas where 50 percent or more of the population of a Census block
group is minority or living below the poverty level; or
Areas where the percentage of minority and/or low-income
population of a Census block group is at least 10 percent higher than
the county percentage.

Table 3.5-1 lists the percentages of minority and low-income residents in the
study corridor and within the entire jurisdictions of Arlington County and
Fairfax County to use as a comparison for identifying minority and low-income
populations. In 2000, approximately 11 percent of the study corridor
population  was  considered  low-income  and  57  percent  of  the  study  corridor
population  was  considered minority  in  2010.  The study corridor  has  a  higher
percentage  of  minority  and  low-income  population  than  each  of  the  two
jurisdictions that make up the corridor. By following the methodology outlined
above,  28  block  groups  were  found  to  meet  the  thresholds  for  high
concentration of minority populations in 2010 and five block groups met the
thresholds for high concentration of low-income populations in 2000. Areas of
low-income populations are shown in Figure 3.5-1, while areas of minority
populations are show in Figure 3.5-2.
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Table 3.5-1:  Minority and Low-Income Populations in Study Corridor, Arlington County, and Fairfax County
Population Type Study Corridor Arlington County Fairfax County

Total Population in 2010 39,617 207,627 1,081,726

Minority Population in 2010
(% of Total Population)

22,669
(57%)

74,666
(36%)

491,104
(45%)

Population for whom low-
income is determined in 2000 33,938 185,295 958,484

Low-Income Population in 2000
(% of Population for whom low-
income is determined*)

3,857
 (11%)

14,371
 (8%)

43,396
 (5%)

*The population for whom poverty is determined is determined by the U.S. Census Bureau.  For the 2000 U.S. Census, poverty status was determined for all people except for unrelated individuals
under 15 years old, and people in institutional group quarters, college dormitories, military barracks, and living situations without conventional housing.
Source: U.S. Census Bureau, Census 2000; U.S. Census Bureau, Census 2010.
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Figure 3.5-1:  Environmental Justice Populations – Low-Income Populations (2000)
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Figure 3.5-2:  Environmental Justice Populations - Minority Populations (2010)
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3.5.2 Key Findings
The potential effects on minority and low-income populations residing in the
study corridor were identified. All communities along the study corridor would
benefit  from  the  TSM  1,  TSM  2,  and  Streetcar  Build  Alternatives  due  to
improved  mobility,  transit  reliability  and  access  along  and  through  the
corridor.  These communities  would  see a  minor  benefit  in  terms of  mobility
and transit accessibility under the No Build Alternative.  The effects of each
alternative are described below and proposed service changes that would
occur under each alternative are shown in Figures 3.5-3 and 3.5-4.

No Build Alternative
No disproportionate adverse effects on identified minority and/or low-income
populations  were identified  under  the No Build  Alternative.   However,  these
communities  would  see  a  minor  benefit  in  terms  of  mobility  and  transit
accessibility under the No Build Alternative.

TSM 1 Alternative
No disproportionate adverse effects on identified minority and/or low-income
populations were identified under the TSM 1 Alternative.  Service changes and
stop consolidation is proposed as part of the TSM 1 Alternative along the
corridor.  Those service changes would result in improved mobility, transit
reliability, and accessibility along the corridor.  In addition to the proposed
transit improvements under the TSM 1 Alternative, service for Metrobus 16G,
which  serves  the  Columbia  Heights  West  neighborhood,  an  area  with  high
concentrations of low-income and minority populations, would be rerouted to
better serve Skyline.  Additionally, local ART 41 service would be increased to
offset the rerouting of the Metrobus 16G.  The proposed changes to the transit
network  under  the  TSM  1  Alternative  would  result  in  minor  travel  time  and
travel cost savings, which would support livability in the corridor and would be
consistent with each county’s efforts to reduce households’ dependency on
personal vehicles  No changes to the current fare structure are proposed.

TSM 2 Alternative
No disproportionate adverse effects on minority and/or low-income
populations are anticipated under the TSM 2 Alternative.  As described for the
TSM 1, service changes and stop consolidation are proposed as part of the TSM
2 Alternative, but those changes would result in improved mobility, transit
reliability, and accessibility along the corridor.  Specifically, in the Columbia
Heights West neighborhood, which contains high concentrations of low-income
and  minority  populations,  the  Metrobus  16G  service  would  be  rerouted  to
better serve Skyline.  Additionally, local ART 41 service would be increased to
offset the rerouting of the Metrobus 16G.

The proposed changes to the transit network under the TSM 2 Alternative
would  result  in  travel  time  and  travel  cost  savings,  which  would  support
livability in the corridor and would be consistent with each county’s efforts to
reduce households’ dependency on personal vehicles.  These travel time and
cost savings are not likely to encourage significant redevelopment nor

generate property premium impacts.  No changes to the current fare structure
are proposed.

In addition to the proposed service changes, the TSM 2 Alternative proposes a
new transit facility along Jefferson Street in the Baileys Crossroads shopping
center, within the Baileys Crossroads neighborhood, an area where there are
high concentrations of low-income and minority populations.  The proposed
transit facility would provide parking for transit users and include bus bays.
The displacement of commercial parking (315 spaces) in this location would
not result in an adverse disproportionate effect because there is adequate
parking  at  the  shopping  center  to  accommodate  patrons.   ROW  impacts
associated with the TSM 2 Alternative would not be disproportionately
concentrated within identified minority and/or low-income populations.

Streetcar Build Alternative
No disproportionate adverse effects on minority and/or low-income
populations  are  anticipated  under  the  Streetcar  Build  Alternative.   Overall,
the low-income and minority populations in the study corridor would benefit
from improved mobility, transit reliability, and accessibility along the
corridor.  These travel cost savings are not likely to encourage significant
redevelopment nor generate property premium impacts.  Specifically, in the
Columbia Heights West neighborhood, an area with high concentrations of low-
income and minority populations, the Metrobus 16G service would be rerouted
to better serve Skyline.  Additionally, local Art 41 service would be increased
to offset the rerouting of the Metrobus 16G.

The proposed changes to the transit network under the Streetcar Build
Alternative  would  result  in  travel  time  and  travel  cost  savings,  which  would
support livability in the corridor and would be consistent with each county’s
efforts to reduce households’ dependency on personal vehicles. These travel
time and cost savings encourage redevelopment and generate property
premium impacts; however housing affordability is expected to be maintained
through local housing policy.   Given that this alternative is likely to encourage
redevelopment, some job creation along the corridor is likely to result.  No
changes to the current fare structure are proposed.

In addition to service changes associated with the Streetcar Build Alternative,
several  physical  improvements  are  proposed  as  part  of  this  alternative.   As
described for  the TSM 2  Alternative,  a  new transit  facility  is  proposed along
Jefferson Street in the Baileys Crossroads shopping center, within the Baileys
Crossroads neighborhood, which is an area with high concentrations of low-
income and minority  populations.   The transit  facility  would  provide parking
for  transit  users  and include bus  bays.   A  TPSS  would  also  be located within
the transit facility.  The displacement of commercial parking (about 315
spaces) in this location would not result in an adverse disproportionate effect
because  there  is  adequate  existing  parking  at  the  shopping  center  to
accommodate  patrons.   ROW  impacts  associated  with  the  Streetcar  Build
Alternative would not be disproportionately concentrated within identified
minority and/or low-income populations.
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Jefferson Street would also be regraded as part of the Streetcar Build
Alternative to accommodate streetcar operations.  While most of the effects
associated with the regrading would be temporary and only last during
construction activities, one effect of the regrading would be the closure of a
driveway access point off of Jefferson Street to the Wildwood Apartments
within the Columbia Forest neighborhood, an area with high concentrations of
minority populations.  The closing would be necessary due to inconsistent
elevations  between  the  proposed  roadway  and  existing  driveway.  Access  to
this apartment building would be maintained off of Columbia Pike.  On-street
parking would also be displaced along Jefferson Street and would result in a
minor  effect  on parking  within  this  area.   However,  parking  losses  would  be
mitigated where practicable and feasible, along the transit alignment.
Identification of replacement parking would be identified during subsequent
design phases.

3.5.3 Public Involvement
As  part  of  the  Columbia  Pike  Transit  Initiative,  a  robust  public  involvement
program  has  been  implemented.   Public  involvement  activities  include
regularly updating the project website, with Spanish translation available;
presenting at a Latino Roundtable discussion; and posting notifications/flyers

of upcoming public meetings through and along the corridor.  As requested,
the project team has also met with a variety of neighborhood associations and
stakeholders along the corridor.  Input from these meetings has been critical
in  the  planning  and  development  of  the  project.  The  project  team  will
continue outreach to the communities along the corridor throughout the
planning and design of the project.

3.5.4 Minimization and Mitigation Measures
As previously mentioned no disproportionate adverse impacts to low-income or
minority  populations  were  identified.   Expanding  the  ART  41  service  to  the
Columbia Heights West neighborhood is proposed to minimize the effects of
the  rerouting  of  the  Metrobus  16G  service.   The  temporary  effects  of  the
regrading of Jefferson Street on the Columbia Forest neighborhood would be
minimized through open communications with residents of the abutting
residential buildings to develop construction hours and tools to reduce
inconveniences to the community.  More detail is provided in Section 3.16,
Construction Impacts and Potential Permits, on how effects of the regrading
and  construction  activities  related  to  the  Four  Mile  Run  Bridge  would  be
handled should the Streetcar Build Alternative be selected as the LPA.
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Figure 3.5-3:  Transit Operations Change from No Build - Low-Income Populations (2000)
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 Figure 3.5-4:  Transit Operations Change from No Build - Minority Populations (2010)
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3.6 Economic Development
3.6.1 Introduction
This section identifies and assesses the potential economic and fiscal effects
associated with the proposed alternatives. The analysis documents the
following types of potential impacts:

Beneficial and adverse economic impacts associated with the
construction of the alternatives;
Beneficial and adverse economic impacts associated with the
operation of the alternatives;
Fiscal impacts associated with losses to the tax base due to property
acquisitions and displacements required to construct the alternatives,
as well as the tax base gains associated with the property premiums
experienced by parcels adjacent to the corridor;  and
Economic development impacts related to livability such as the value
of travel time saved and travel costs avoided, property premiums for
adjacent properties, opportunities for new development investment
to the counties and the corridor, and the opportunity to increase the
pace of economic revitalization.

For more detail on the methodology used to analyze the economic impacts of
the  project,  please  refer  to  the  Economic  Development  Technical
Memorandum in Volume II, Chapter 6.

Existing Conditions
Land Use and Economic Development: The residential and commercial
building  stock  along Columbia  Pike  was  largely  built  between 1961 and 1972
along  the  Arlington  County  segment  of  Columbia  Pike;  new  commercial
construction in the 1970s and 1980s consisted primarily of free-standing drive-
through banking facilities, fast food restaurants, and convenience stores.
Collectively, these building patterns have yielded an older, auto-oriented
suburban commercial strip.4

Similarly, Baileys Crossroads in Fairfax County is home an older commercial
center  that  is  showing  some  signs  of  deterioration  due  to  the  age  of  the
infrastructure and roadways that fragment the Baileys Crossroads region.5  As
a  result,  the area has  been primarily  developed as  strip  commercial  centers
and shopping  centers.  These centers  are  separated from each other  and are
structured to accommodate auto traffic rather than pedestrian access.

Arlington County and Fairfax County have each introduced a similar strategy to
help  foster  the  revitalization  of  the  Columbia  Pike  corridor  and  Baileys

4 Arlington County. 2005. “Columbia Pike Initiative: A Revitalization Plan—Update,”
pages 5-7.
5 Fairfax County Comprehensive Plan, 2011 Edition for the Baileys Planning District,
Amended through 07-27-2010, p.1.
http://www.fairfaxcounty.gov/dpz/comprehensiveplan/area1/baileys.pdf

Crossroads.  As articulated in the Columbia Pike Initiative: A Revitalization
Plan—Update 2005, the goal for Arlington County and the partner jurisdictions
is the transformation of the corridor from an “aging auto-oriented, suburban,
commercial strip” back into the more vibrant, pedestrian-friendly, “Main
Street”  destination  that  it  originally  was.  Similarly,  the Fairfax County
Comprehensive Plan for the Baileys Planning District—2011 Edition includes a
vision of a “pedestrian-oriented, mixed-use development with a pedestrian
scale and urban character that will complement the adjacent residential areas
and promote transit usage.”  Given the already high transit usage and density
in  the  Columbia  Pike  corridor  and  Baileys  Crossroads,  the  Columbia  Pike
Transit Initiative is intended to help foster this recapitalization of the aging
corridor. 6

Un-Built Development Capacity:  As Arlington County does not have many
large undeveloped greenfield sites, most new development would have to take
advantage of parcels that could be put to a higher valued use.7  As a result,
Arlington County has planned for ‘second generation’ redevelopment in
downtown corridors such as Crystal City, Rosslyn, and Clarendon.  In addition,
mixed use development projects are also being established for Pentagon City,
Potomac  Yard,  Courthouse,  and  Ballston.  The  Columbia  Pike  corridor  and
Baileys Crossroads are also in position to accommodate growth due to their
location, transportation improvements, and community character. Table 3.6-
1 and Table 3.6-2 show existing development and remaining capacity along
Columbia Pike and in Baileys Crossroads.

Table 3.6-1:  Remaining Development Potential along Columbia Pike (2010)

Type of
Development

Existing or
Under

Construction
Full

Build-Out

Remaining Un-
built

Capacity

%
Build-
Out

Office (sf) 2,029,326 3,860,623 1,831,297 53%
Retail (sf) 742,485 1,016,107 273,622 73%
Residential Units 17,120 20,988 3,868 82%
Hotel Rooms 491 658 167 75%

Source: Planning Research and Analysis Team (PRAT) of the Arlington County Planning
Division, Development Capacity in Arlington's Metro Corridors, September 2010

6 Robert Puentes and David Warren. February 2006. “One Fifth of America: A
Comprehensive Guide to America’s First Suburbs: Data Report” Brookings Institution.
Accessed at
http://www.brookings.edu/~/media/Files/rc/reports/2006/02metropolitanpolicy_puent
es/20060215_firstsuburbsdata.pdf, page 57.
7 Ibid., p.1.
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Table 3.6-2: Remaining Development Potential in Baileys Crossroads (2011)

Type of
Development

Existing or
Under

Construction Build Out
Development

Remaining

%
Build
Out

Office (sf) 3,484,379 5,108,000 1,623,621 68%
Retail (sf) 1,375,473 1,547,000 171,527 89%
Industrial (sf) 292,693 0 na na
Institutional (sf) 28,865 102,000 73,135 28%
Residential Units 4,569 8,660 4,091 53%

Note:  This is not the full development potential for all of the Baileys Crossroads Community
Business Center, which is broken out into three districts: Baileys East, Town Center, and
Baileys West.  The table above includes development potential associated with Baileys East
and most of Town Center (except land-units B-1 and B-2).
Source: Fairfax County, based on the Comprehensive Plan for the Baileys Planning District,
2011 Edition.

The Columbia Pike corridor and Baileys Crossroads offer significant
opportunities for office, retail, residential, and hotel expansion; however,
given the demand in the Washington, DC metropolitan area for housing and
commercial  development  that  is  accessible  by  a  range  of  high-quality
transportation  options,  it  will  be  difficult  to  reach  the  full  development
potential without additional investment in projects that increase mobility and
enhance access, particularly transit and additional bicycle/pedestrian
improvements.

Housing and Transportation Affordability: Two Census block groups within
the study corridor currently exceed the Center for Neighborhood Technology’s
combined Housing and Transportation Index affordability threshold of 45
percent as shown in Table 3.6-3—both of which are near Baileys Crossroads.
Without measures to improve transportation options and mobility, particularly
in inner-ring suburbs, the combined housing and transportation costs are
expected to increase throughout the study corridor and region. This trend will
make  it  more  difficult  for  low-to-moderate  income  and  transit-dependent
households to remain and thrive in the study corridor.

Table 3.6-3:  Relative Housing and Transportation Costs in the Study Area

Block Groups

Housing
Cost as

Share of
Income

(%)

Housing
+

Transp.
Cost as
Share

of
Income

(%)

Area
Housing

+
Transp.

Cost
Relative
to MSA
Average

Transp.
Cost as
Share

of
Income

(%)

Area
Transp.

Cost
Relative
to MSA
Average

510131022001 17.1 31.9 0.73 14.8 0.84
510131023002 29.9 44.8 1.03 14.9 0.85
510131023003 23.1 38.4 0.88 15.3 0.87
510131023004 31.2 47.6 1.09 16.4 0.93
510131027001 15.3 29.7 0.68 14.4 0.82
510131028001 19.0 33.6 0.77 14.6 0.83
510131028004 16.6 31.0 0.71 14.4 0.82
510594515004 27.0 43.0 0.99 16.0 0.91
510594528002 23.1 37.8 0.87 14.7 0.84
510594528003 20.6 35.1 0.81 14.5 0.82
515102001011 15.9 32.1 0.74 16.2 0.92
515102001015 29.8 46.4 1.06 16.6 0.94
510594528004 20.3 35.1 0.81 14.8 0.84
510131022002 16.5 30.9 0.71 14.4 0.82
510131025001 22.2 35.7 0.82 13.5 0.77
510131025002 18.3 32.6 0.75 14.3 0.81
510131025003 25.7 41.0 0.94 15.3 0.87
510131026001 20.6 35.4 0.81 14.8 0.84
510131032004 18.5 34.4 0.79 15.9 0.90
510131033001 20.4 35.1 0.81 14.7 0.84
510131034011 13.6 30.8 0.71 17.2 0.98
510131034021 29.9 42.6 0.98 12.7 0.72
510131035002 21.0 34.1 0.78 13.1 0.74
510131034023 27.3 40.6 0.93 13.3 0.76
Washington, DC MSA 26.0 43.6 1.00 17.6 1.00

Source: Center for Neighborhood Technologies’ (CNT) Housing + Transportation (H+T) Index,
2011
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3.6.2 Key Findings
The results described below highlight the construction, operations, travel
cost, ROW acquisition, and property value impacts associated with each of the
alternatives. Collectively, a number of broader trends emerge across the
individual findings as described below. 8

Construction-related Employment Impacts
The construction of the Columbia Pike Transit Initiative Alternatives may have
substantial impacts on the regional and local economy due to the construction
expenditures  and  hiring  associated  with  each  alternative.   Construction  jobs
and  earnings  supported  in  the  region  increase  with  the  cost  of  each
alternative.

The  impacts  for  the  Washington,  DC  Metropolitan  Statistical  Area  (MSA)  are
summarized in Table 3.6-4 and represent the full impact which would result
from the construction of the Streetcar Build and TSM Alternatives in
comparison to the No Build Alternative. The impacts for Arlington County and
Fairfax  County  may  be  found  in  the  Economic  Development  Technical
Memorandum in Volume II; Chapter 6; however, note that the impacts for the
counties are included in the Washington, DC MSA impacts shown in Table 3.6-
4.  These are  one-time impacts  that  last  for  the duration  of  the construction
period. One job is defined as a job for one person of one year’s duration. As
an example, a job for one person that had a duration of three years would be
defined as three person-year jobs.

In  order  to  isolate  the potential  economic  effects  of  the alternatives  on the
local economy, it is necessary to distinguish those resources that are new to
the  economy  (and  that  would  not  be  invested  in  the  MSA  but  for  the
alternative),  from  those  that  would  still  be  spent  in  the  region  with  similar
economic effects, even without the construction of one of the alternatives.
Depending on the funding sources used, these impacts would be new jobs and
earnings, supported jobs and earnings, or some combination of both.

8 The focus of this summary is on the travel cost, ROW acquisition, and property value
impacts as they are recurring, net new impacts to the corridor communities. By
contrast, construction impacts are temporary and expenditure driven; operations
impacts are recurring but not net new impacts as they rely on local funds that would be
spent in the community independent of the transit project status.

Table 3.6-4:  Construction Impacts for the Washington, DC MSA

Impacts

TSM Alternatives Streetcar Build Alternative

1 2

Skyline
Central
Plaza
Design
Option

Skyline
Route 7
Design
Option

Jefferson
Street
Transit
Center
Design
Option

Employment
(person-year
jobs)

8 380 2,571 2,417 2,314

Earnings (in
000s of 2011$) $343 $16,889 $116,631 $109,616 $104,947

Note: The impacts shown in this table reflect all construction expenditures, as all expenses
occur within the Washington, DC MSA.
Source: AECOM calculation using RIMS II Multiplier

No Build Alternative: The capital expenditures developed for the TSM and
Streetcar Build Alternatives are relative to the No Build Alternative.
Therefore, no construction jobs or earnings are estimated for the No Build
Alternative.

TSM 1 Alternative: The  TSM  1  Alternative  would  have  limited  capital
expenditures, mostly for vehicles; therefore, the impacts shown in Table 3.6-
4 would be small.  During the construction period, eight person-year jobs and
$343,000  in  earnings  would  be  supported  by  this  alternative.   Depending  on
the funding sources used, these impacts would be new jobs and earnings,
supported jobs and earnings, or some combination of both.

TSM 2 Alternative: The construction expenditures for the TSM 2 Alternative
would fall in between TSM 1 and the Streetcar Build Alternatives.  As a result,
the construction impacts would be greater than the TSM 1 Alternative, but less
than  the  Streetcar  Build  Alternative.   During  the  construction  period,  380
person-year  jobs  and  $16.9  million  in  earnings  would  be  supported  by  this
alternative.  Depending on the funding sources used, these impacts would be
new jobs and earnings, supported jobs and earnings, or some combination of
both.

Streetcar Build Alternative: The Streetcar Build Alternative would have the
largest capital expenditures associated with it; therefore, it would support the
largest number of temporary jobs and earnings during the construction period.
During the construction period, between 2,314 and 2,517 person-year jobs and
between $104.9 million and $116.6 million in earnings would be supported by
this  alternative  (depending  on the design  option). Table 3.6-4 includes the
impacts for each design option.  Depending on the funding sources used, these
impacts would be new jobs and earnings, supported jobs and earnings, or
some combination of both.
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Operations-related Employment Impacts
The operations and maintenance (O&M) of the Columbia Pike Transit Initiative
Alternatives  have varying  impacts  on the regional  and local  economy due to
new  annual  O&M  expenditures  and  direct  jobs  created.   Similar  to  the
construction impacts, the recurring O&M job and earnings impacts increase
with the cost of each alternative.

The impacts are summarized in Table 3.6-5 for the Washington, DC MSA. The
impacts for Arlington County and Fairfax County may be found in the Economic
Development Technical Memorandum in Volume II, Chapter 6; however, note
that  the  impacts  for  the  counties  are  included  in  the  Washington,  DC  MSA
impacts.  These  impacts  are  long-term  annual  impacts  that  continue  for  the
life of the service.

In  order  to  isolate  the potential  economic  effects  of  the alternatives  on the
local economy, it is necessary to distinguish those resources that are new to
the  economy  and  that  would  not  be  invested  in  the  MSA  but  for  the
alternative,  from  those  that  would  still  be  spent  in  the  region  with  similar
economic effects. Depending on the funding sources used, these impacts
would be new jobs and earnings, supported jobs and earnings, or some
combination of both.

Table 3.6-5:  Annual O&M Impacts for the Washington, DC MSA

Impacts No Build TSM 1 TSM 2
Build

(Medium)
Employment (person-year
jobs) 316 439 425 482

Earnings (in 000s of
2011$) $10,098 $14,035 $13,585 $15,414

Source: AECOM calculation using RIMS II Multipliers

Tax Base Impacts
Construction of the No Build, TSM 2, and Streetcar Build Alternatives would
require  the  purchase  of  some  private  land  and/or  structures  for  easements,
rights-of-way, and station facilities. This purchase would remove these
properties  from  the  existing  local  tax  base.  However,  none  of  the  tax  base
losses  would  be  significant  given  the  size  of  each  county’s  tax  base.  The
estimated assessed values of the required parcels by county for each
alternative are summarized in Table 3.6-6.

No Build Alternative: The  construction  of  the  No  Build  Alternative  would
result in 71 partial land acquisitions in Arlington County.  While this would be
an adverse impact, it is insignificant, as the total value of the acquisitions is
0.003 percent of the total property tax base in Arlington County.

TSM 1 Alternative: The construction of the TSM 1 Alternative would not
result  in  any  land  acquisitions.   As  a  result,  there  would  be  no  tax  base
impacts for this alternative.

TSM 2 Alternative: The construction of the TSM 2 Alternative would results in
11 partial land acquisitions in Arlington and Fairfax counties.  While this would

be an adverse impact, it is insignificant, as the total value of the acquisitions
is 0.000 percent of the total property tax base in Arlington County and 0.001
percent in Fairfax County.

Streetcar Build Alternative: The ROW acquisition and associated tax base
loss  would  be  greater  for  the  Streetcar  Build  Alternative  than  for  the  TSM
Alternatives  as  there  are  9  to  14  partial  land  acquisitions  depending  on  the
design option selected. The Streetcar Build Alternative with the Skyline
Central Plaza design option would result in the greatest tax base loss,
followed by the Skyline Route 7 design option and the Jefferson Street Transit
Center  design  option.  While  this  would  be  an  adverse  impact,  it  is
insignificant,  as  the  total  value  of  the  acquisitions  for  the  Skyline  Central
Plaza design option is 0.005 percent of the total property tax base in Arlington
County and 0.001 percent in Fairfax County.

Economic Development Impacts from Mobility
The  Columbia  Pike  Transit  Initiative  corridor  revitalization  strategy  is  to
migrate the strip commercial to new commercial nodes along the corridor,
encouraging compact commercial development around the nodes to form
village or town centers. This strategy would help to make the Columbia Pike
Transit Initiative corridor more walkable and the nearby commercial
opportunities more accessible. One of the key findings of the emerging “local
accessibility” research is that “accessibility is a function of both proximity and
connectivity.”9

Transit’s  role  in  connecting  residents  to  nearby  and  proximate  retail  and
entertainment opportunities (fostering corridor interaction and accessibility)
would be reinforced by the recognition that the average non-work trip length
for person-trips to/from the corridor (within ¼-mile of the corridor alignment)
is 6.2 miles.10 If only trips within the corridor are considered, the average trip
length is one mile.11 Thus, many of these very short auto-based trips are good
candidates for walk and transit modes. Substituting walking- and transit-based
trips for auto-based trips would yield a cost savings for residents who take
these trips. Collectively, this would improve the livability of the Columbia Pike
corridor.

9Gary Pivo and Jeffry Fisher. 2010. “The Walkability Premium in Commercial Real Estate
investments,” forthcoming in Real Estate Economics. The research found that a 10 point
increase in a location’s walkability score increased commercial property values by one
to nine percent for office, retail and apartment buildings. No impact was observed for
industrial properties.
10 Average length of all non-work trips to/from the corridor was provided by the AECOM
travel demand model.
11 Average length of all non-work trips within the corridor was provided by the AECOM
travel demand model.
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The potential economic development impacts from the improved mobility
evaluated in this analysis include:

Travel cost time/cost savings
Property  premiums  for  properties  immediately  adjacent  to  the
alignment
Opportunity for new development investment to the counties
Opportunity for new development investment to the corridor
Opportunity for an increase in the pace of corridor revitalization

A description of each is provided below.

Travel Time/Travel Cost Savings.  The  operation  of  the  TSM  1,  TSM  2,  or
Streetcar  Build  Alternative  would  improve  mobility  within  the  project  area
relative to the No Build Alternative. These would be recurring benefits to
corridor travelers that grow over time with ridership. There are some travel
time savings associated with each alternative, and there would be travel cost
savings associated with diverting travelers from auto to transit. The annual
travel  time and travel  cost  savings  are  shown in Tables 3.6-7 and 3.6-8 for
2030 for the TSM and Streetcar Build Alternatives.

Property Premium for Properties Adjacent to the Alignment.  The operation
of all Alternatives would provide the property parcels immediately adjacent to
the alignment with greater access to the Columbia Pike corridor as well as the
broader metropolitan economy. Because the TSM Alternatives would not add
permanent infrastructure investment along the corridor, large property value
impacts are not anticipated for these alternatives; developers are less likely
to  invest  private  capital  when  there  is  a  risk  that  buses  can  be  readily
rerouted.12 The economic impact of streetcar access and the value of walkable
community centers indicate that there are often positive impacts on property
values associated with such investments.13 Recent research has demonstrated
a “walkability premium” for real estate investments between one and nine
percent, depending on property type.14 Meaning,  the  Streetcar  Build
Alternative  could  have  the  greatest  influence  on  property  values  along  the
corridor. Table 3.6-9 presents the potential increases in property values for
each  of  the  Streetcar  Build  Alternative  design  options.  All  increases  in
property  value  from  the  No  Build  Alternative  and  TSM  Alternatives  are
assumed to be less than the Streetcar Build Alternative, if any.

Opportunity for New Development Investment to the Counties. The
operation of the alternatives would provide improved access to the Columbia
Pike corridor as well as the broader metropolitan economy, which could make

12 AECOM, District of Columbia Transit Improvements Alternatives Analysis Return on
Investment Report, DDOT, May 2005.  Interview results indicated that developers
preferred the fixed assets associated with the streetcar system.
13 Center for Transit Oriented Development, Capturing Value from Transit, November
2008; and Robert Cervero and M. Duncan, “Real Estate Market Impacts of TOD,” 2001.
14 Gary Pivo and Jeffry Fisher. 2010. “The Walkability Premium in Commercial Real
Estate investments,” forthcoming in Real Estate Economics.

the corridor more attractive to residential and commercial developers and
help with the counties’ revitalization efforts in the corridor.  However, not all
development attracted to the corridor as a result of the alternatives would be
“new” development from the perspective of the counties.  It is likely that a
portion  of  any  residential  or  commercial  development  would  be  a  transfer
from another location within Arlington or Fairfax Counties.  To determine the
likelihood of each alternative to attract “new” development (from outside the
counties/region) to the corridor, the analysis relied on preliminary developer
survey and workshop findings  identified  as  part  of  the Columbia  Pike  Transit
Initiative Return on Investment Study.

Opportunity for New Development Investment to the Corridor.  The
operation of the alternatives would provide improved access to the Columbia
Pike corridor as well as the broader metropolitan economy, which could make
the corridor more attractive to residential and commercial developers and
help with the counties’ revitalization efforts in the corridor.  Some of the
development attracted to the corridor would be “new” development from the
perspective of the corridor, as it would not have been previously located along
the corridor in the absence of the alternative.  To determine the likelihood of
each  alternative  to  attract  “new”  development  to  the  corridor,  the  analysis
relied on preliminary developer survey and workshop findings identified as
part of the Columbia Pike Transit Initiative Return on Investment Study.

Opportunity to Increase the Pace of Corridor Revitalization.  Both Arlington
County and Fairfax County have economic revitalization plans for the corridor
to encourage a neighborhood-focused mix of commercial and residential
development  that  is  walkable  and  transit-friendly.   The  operation  of  the
alternatives could help move this revitalization effort forward by providing
improved  transit  access  to  and  from  the  corridor.   Due  to  improved  transit
access, each alternative could potentially encourage development that is
planned for the corridor to occur sooner than it would without transportation
investment.  In this case the development is not new, but would be in place
(and attracting residents, businesses, and employees) earlier than planned.
To  determine  the  likelihood  of  each  alternative  to  increase  the  pace  of
corridor revitalization, the analysis relied on preliminary developer survey and
workshop findings identified as part of the Columbia Pike Transit Initiative
Return on Investment Study.

No Build Alternative: The  No  Build  Alternative  would  not  implement  any
transit service improvements that would attract new riders to the system,
improve travel times, or lower the cost of travel in the study area. Rather the
No Build  Alternative  serves  as  the basis  for  evaluation  of  the TSM 1,  TSM 2,
and Streetcar Build Alternatives.

The No Build Alternative includes many transportation investments; these are
concentrated  on  amenities  and  improving  the  pedestrian  and  bicycle
connections to the existing transit and street network. Thus, the
improvements would generally improve the quality of the traveler’s
experience,  helping  to  sustain  the  economic  vitality  of  the  corridor  even  as
other jurisdictions elsewhere in the region are also making infrastructure
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investments. As the No Build investments would largely improve the quality of
the travel experience rather than generate mobility gains, the No Build is not
expected  to attract new development (to counties or corridor) or increase the
pace of the corridor revitalization efforts beyond what is already projected.
The No Build investments would help sustain existing commercial investment
by updating the public infrastructure and improving the public amenities
enjoyed by commercial and household residents of the corridor.

TSM 1 Alternative: The TSM 1 Alternative would attract 432,000 new riders
annually compared to the No Build Alternative and would generate $2,218,922
in  annual  travel  time  savings  and  $341,717  in  annual  travel  cost  savings  for
2030.   These  travel  time  and  travel  cost  savings  support  livability  in  the
corridor and would be consistent with each county’s efforts to reduce
households’ need to own cars; however, these impacts are not great enough to
encourage redevelopment along the corridor or generate property premium
impacts.

Modest  travel  time,  cost  and  capacity  gains  are  anticipated  if  the  TSM  1
Alternative is implemented. While these improvements would support
economic development in the corridor, the modest size of these mobility gains
limits their influence on existing property values, as well as the amount and
pace  of  corridor  investment.  Like  the  No  Build  investments,  the  TSM  1
Alternative investments would help sustain existing commercial investment by
supporting  the  quality  of  life  in  the  corridor  and  accommodating  a  small
fraction of projected growth in the corridor.

TSM 2 Alternative: The TSM 2 Alternative would attract 1,065,900 new riders
annually compared to the No Build Alternative and would generate $4,548,273
in  annual  travel  time  savings  and  $727,377  in  annual  travel  cost  savings  for
2030.   These  travel  time  and  travel  cost  savings  support  livability  in  the
corridor and would be consistent with each county’s efforts to reduce
households’  need  to  own  cars.  The  TSM  2  Alternative  investments  improve
mobility  in  the  corridor  to  a  greater  extent  than  the  No  Build  and  TSM  1
Alternative, supporting property values and investment in the corridor. While
these  mobility  impacts  are  greater  than  those  of  TSM  1  Alternative,  their
ability to accelerate redevelopment, attract investment or generate property
premium impacts is tempered by the fact that the bus improvements are not
permanent (i.e. bus routes are easy to change).  To encourage redevelopment
and generate property premium impacts, developers and property owners
favor fixed route transit investments (i.e. those with fixed track investments
that are not easily moved), including streetcar service.15

The travel time, cost and capacity gains are two or more times greater than
those projected for TSM 1 Alternative.

15 AECOM, District of Columbia Transit Improvements Alternatives Analysis Return on
Investment Report,  DDOT,  May  2005.   Interview  results  indicated  that  developers
preferred the fixed assets associated with the streetcar system.

Streetcar Build Alternative: The  travel  cost  savings  associated  with  the
Streetcar Build Alternative would be greater than the savings associated with
the TSM Alternatives. The Streetcar Build Alternative attracts 1,300,200 new
riders annually compared to the No Build Alternative and generates $5,180,148
in  annual  travel  time  savings  and  $915,525  in  annual  travel  cost  savings  for
2030.   These  travel  time  and  travel  cost  savings  support  livability  in  the
corridor and would be consistent with each county’s efforts to reduce
households’ need to own cars.

The combination of mobility gains and permanent investment is anticipated to
increase the value of existing properties in a way that the other alternatives
cannot—conservatively estimated at 4 percent given findings in economic
research.16 The Streetcar Build Alternative accomplishes the mobility gains in
a  manner  that  are  more  consistent  with  the  community’s  vision  of  a  Main
Street commercial district. The qualities of the Streetcar Build Alternative are
perceived  to  add  to  the  “ambience  of  the  urban  cluster”  in  a  way  that
expanded bus service does not—in part because they are more closely aligned
with the desired character of the business districts. The greater integration
between the type of transportation investment and community vision for a
walkable Main Street yields a more supportive business climate in the corridor.
Collectively, the mobility gains, the permanence of the investment, and the
close  alignment  with  the  nature  of  commercial  district  are  anticipated  to
provide the greatest support for attracting investment and accelerating
revitalization in the corridor.

Existing  land  parcels  immediately  adjacent  to  the  corridor  could  yield  an
increase in value that ranges between $84 million and $95 million across the
Streetcar  Build  Alternative  design  options,  well  above  the  value  of  land
rerouted from the tax base for acquisitions. The Skyline Central Plaza design
option could yield the greatest property value impact, followed by the Skyline
Route  7  design  option,  and  then  the  Jefferson  Street  Transit  Center  design
option.

While the Streetcar Build Alternative is expected to increase the value of land
in the corridor, the potential impact on housing affordability would depend on
the  counties’  policies  towards  housing.  As  a  result,  Arlington  and  Fairfax
County are studying potential policy changes that may be necessary to entice
developers and owners to maintain the neighborhoods’ stock of affordable
housing.17 While rising property values pose a risk to the corridor’s
affordability; loss of affordable housing stock due to disinvestment and
physical distress poses a similar risk. The modest average property premium
anticipated for the Streetcar Build Alternative suggests that the

16 Gary Pivo and Jeffry Fisher. 2010. “The Walkability Premium in Commercial Real
Estate investments,” forthcoming in Real Estate Economics. The research found that a
10 point increase in a location’s walkability score increased commercial property values
by  one  to  nine  percent  for  office,  retail  and  apartment  buildings.  No  impact  was
observed for industrial properties.
17 Dover, Kohl, & Partners, et al, Columbia Pike Land Use & Housing Study, Arlington
County, May 2011.
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recapitalization of the corridor can be managed with proactive policies that
preserve affordability while yielding a more livable corridor for residents of all
income levels.

The increase in  property  values  immediately  adjacent  to  the Streetcar  Build
Alternative  alignment  would  result  in  the  increase  in  the  tax  bases  for  both

Arlington and Fairfax Counties, which translates into an increase in the annual
property tax revenues received by each county.

Table 3.6-6:  Total Assessed Value of Property Acquisitions

County

Total Assessed
Value of All
Property in
the County
(in 000s)

No Build
Alternative
(in 000s)

TSM 2
Alternative
(in 000s)

Streetcar Build Alternative

TSM 1
Alternative
(in 000s)

Jefferson Street
Transit Center
Design Option

(in 000s)

Skyline
Central Plaza
Design Option

(in 000s)

Skyline Route
7 Design
Option

(in 000s)

Construction
Staging and
Permanent
Equipment
Storage Site

(in 000s)
Arlington County $ 57,399,066 $ 1,812 $ 0 $133 $3,150 $3,150 $3,150 $1,746
Fairfax County $ 193,900,000 $ - $ - $1,588 $1,585 $2,418 $1,694 $ -

Sources: AECOM and Arlington County and Fairfax County Property Tax Assessment Maps18

Table 3.6-7:  Annual Value of Travel Time Savings in 2030 (in 2011 dollars)

Alternatives

Annual
Time

Savings
(Hours)

Average
Annual Wage

per Hour
($/Hour) Value of Time

Annual Value
of Travel

Time Savings
(2011$)

TSM 1 Alternative
Work 51,649 $32.73 100% $1,690,604
Non-Work 32,281 $32.73 50% $528,317
TSM 2 Alternative
Work 110,670 $32.73 100% $3,622,512
Non-Work 56,565 $32.73 50% $925,761
Streetcar Build Alternative
Work 125,524 $32.73 100% $4,108,730
Non-Work 65,465 $32.73 50% $1,017,417

Sources: AECOM calculation using the Travel Demand Model results, average wage for the Washington, DC MSA, and US DOT Guidance on Values of Time19

Table 3.6-8:  Annual Value of Travel Cost Savings in 2030 (in 2011 dollars)

Alternatives
Annual

New Riders

Average Auto
Trip Length

(Miles)

Auto Operating
Cost per Mile

($/Mile)

Auto Travel
Cost Savings

(2011$)

Annual
Transit Trip
Cost (2011$)

Annual Travel
Cost Savings

(2011$)
TSM 1 Alternative 432,000 6.2 $0.29 $795,317 $453,600 $341,717
TSM 2 Alternative 1,065,900 5.9 $0.29 $1,846,572 $1,119,195 $727,377
Streetcar Build Alternative 1,300,200 6.0 $0.29 $2,280,735 $1,365,210 $915,525

Sources: AECOM calculation using the Travel Demand Model results and AAA’s “Your Driving Costs, 2010” for variable auto operating costs20

18 http://www.arlingtonva.us/departments/realestate/reassessments/scripts/dreadefault.asp and http://icare.fairfaxcounty.gov/Search/GenericSearch.aspx?mode=ADDRESS
19 http://ostpxweb.dot.gov/policy/reports/vot_guidance_092811c.pdf
20 http://www.aaaexchange.com/Assets/Files/201048935480.Driving%20Costs%202010.pdf
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Table 3.6-9:  Increases in Property Values of Streetcar Build Alternative Design Options in 2030 (in 2011 dollars)

Land Assessed
Value
(2011)

Improvement
Assessed Value

(2011)

Value of Land
Premium
(2011)

Value of
Improvement

Premium (2011)

Annual Additional
Property Tax

Revenues (2011
tax rate)

Jefferson Street Transit Center Design Option
Arlington County $728,324,300 $1,235,776,000 $29,132,972 $49,431,040 $752,643
Fairfax County $30,526,990 $100,038,830 $1,221,080 $4,001,553 $57,501
Total $758,851,290 $1,335,814,830 $30,354,052 $53,432,593 $810,144
Skyline Central Plaza Design Option
Arlington County $728,324,300 $1,235,776,000 $29,132,972 $49,431,040 $752,643
Fairfax County $60,687,100 $347,352,890 $2,427,484 $13,894,116 $179,701
Total $789,011,400 $1,583,128,890 $31,560,456 $63,325,156 $932,344
Skyline Route 7 Design Option
Arlington County $728,324,300 $1,235,776,000 $29,132,972 $49,431,040 $752,643
Fairfax County $37,667,260 $117,535,240 $1,506,690 $4,701,410 $68,351
Total $765,991,560 $1,353,311,240 $30,639,662 $54,132,450 $820,994

Note:  Arlington County excludes parcels that were labeled inactive starting in tax year 2010 and umbrella parcels including: 28034PCB, 28035PCA, 26026PEA, 23039PCF, 23039PCE, 23039PCB,
23039PCD, 23039PCA, 22014PCA, 25021PCA, 34017PLA, 32001PCC, 23034PCB, 22011PCA, 28003PCA, 28004PCA, 28004PEA, and 35005PAA.  These umbrella parcels could represent a significant portion
of property values not captured in the analysis as many are condominium or multi-family residential properties.
The annual additional property tax revenues received due to the land and improvement premiums is based on the 2011 residential tax rates for Arlington and Fairfax counties.  The residential tax
rates are lower than commercial tax rates; therefore, the estimate provided is conservative.  Please note that these revenues would change as the tax rates in each county change.
Sources: AECOM calculation using assessed property values from Arlington County and Fairfax County.  Property values accessed using the following websites:
http://www.arlingtonva.us/departments/realestate/reassessments/scripts/dreadefault.asp
http://icare.fairfaxcounty.gov/Search/GenericSearch.aspx?mode=PARID

3.6.3 Minimization and Mitigation Measures
No Build Alternative
Construction-Related Impacts: Construction associated with the No Build
Alternative  would  be  minimal.   As  a  result,  no  negative  impacts  on  the
region’s economy have been identified in this analysis; no mitigation would be
required as a consequence.

Operations-Related Impacts:  No  negative  impacts  on  the  region’s  economy
have  been  identified  for  the  No  Build  Alternative;  no  mitigation  would  be
required as a consequence.

Tax Base Impacts:  No  adverse  impacts  were  identified  for  the  No  Build
Alternative; no additional mitigation would be required.

Economic Development Impacts: No adverse impacts were identified for the
No Build Alternative; no additional mitigation would be required.

TSM 1 Alternative
Construction-Related Impacts: Construction associated with the TSM 1
Alternative  would  not  be  significant  enough  to  generate  any  impacts  on
commercial businesses.  As a result, no negative impacts on the region’s
economy  have  been  identified  in  this  analysis,  and  no  mitigation  would  be
required as a consequence.

Operations-Related Impacts:  No  negative  impacts  on  the  region’s  economy
have been identified for the TSM 1 Alternative; no mitigation would be
required as a consequence.

Tax Base Impacts:  No  adverse  impacts  were  identified  for  the  TSM  1
Alternative; therefore, no additional mitigation would be required.

Economic Development Impacts: No adverse impacts were identified for the
TSM 1 Alternative; no additional mitigation would be required.

TSM 2 Alternative
Construction-Related Impacts: Construction for the TSM 2 Alternative would
have temporary impacts on commercial businesses, particularly those near or
adjacent to construction sites. However, these impacts can be minimized or
mitigated.  For more detailed discussion of construction-related impacts, refer
to Section 3.16.

Operations-Related Impacts:  No  negative  impacts  on  the  region’s  economy
have been identified for the TSM 2 Alternative; no mitigation would be
required as a consequence.

Tax Base Impacts: No adverse impacts were identified. Temporary mitigation
would be needed to address disruption caused by construction of the TSM 2
Alternative. No additional mitigation would be required.
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Economic Development Impacts: No adverse impacts were identified.
Temporary mitigation would be needed to address disruption caused by
construction  of  the  TSM  2  Alternative.  No  additional  mitigation  would  be
required.

Streetcar Build Alternative
Construction-Related Impacts: Construction for the Streetcar Build
Alternative would have temporary impacts on commercial businesses,
particularly those near or adjacent to construction sites. However, these
impacts can be minimized or mitigated.  For more detailed discussion of
construction-related impacts, refer to Section 3.16.

Operations-Related Impacts:  No  negative  impacts  on  the  region’s  economy
have been identified for the Streetcar Build Alternative; no mitigation would
be required as a consequence.

Tax Base Impacts: No adverse impacts were identified. Temporary mitigation
would be needed to address disruption caused by construction of the Streetcar
Build Alternative. No additional mitigation would be required.

Economic Development Impacts:  If the potential property premium gains and
revitalization are realized, there is a risk that the amount of affordable
housing along the Streetcar Build Alternative corridor could decline. In
anticipation of this risk, Arlington County is studying potential means to adjust
and enforce their affordable housing policies to ensure that the current
residents of the corridor can remain in the corridor and share in the benefits
offered by the alternative.21  Additionally,  temporary  mitigation  would  be
needed  to  address  disruption  caused  by  construction  of  the  Streetcar  Build
Alternative and any associated revitalization. No additional mitigation would
be required.

21 Dover,  Kohl,  &  Partners,  et  al,  Columbia  Pike  Land  Use  &  Housing  Study,  Arlington
County, May 2011.

3.7 Visual and Aesthetic Conditions
3.7.1 Introduction
This section describes potential changes in the visual and aesthetic character
related  to  each  of  the  alternatives.  The  focus  of  the  analysis  is  on  new
elements that are included by each of the alternatives that would result in a
change or introduce a new visual element. The assessment makes a
determination  whether  or  not  the  new  element(s)  are  consistent  with  the
visual character of the corridor.

The study corridor is typical of an urban, inner-ring suburb. It is characterized
by  a  mix  of  retail,  commercial,  office  and  residential  development.  The
corridor also has a mix of old and new buildings. In the western (Skyline) and
eastern  (Pentagon  City)  ends  of  the  project,  several  high-rise  buildings  are
present. One notable visually sensitive resource along the corridor includes
the  Air  Force  Memorial,  located  along  Columbia  Pike  adjacent  to  the  Navy
Annex  buildings.  Further  north  of  Columbia  Pike  in  this  same  area  is  the
Arlington National Cemetery. Some historic districts have also been identified
along the corridor that may be considered visually sensitive. Figures 3.7-1-
3.7-11 provide a visual overview of the character of the corridor.

Figure 3.7-1:  Skyline Complex, looking Northwest

Date: October 2009.
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Figure 3.7-2:  South Jefferson Street looking North

Date: January 2010.

Figure 3.7-3:  Columbia Pike looking East towards South Oakland Street

Date: August 2010.

Figure 3.7-4:  Columbia Pike at South Randolph Street looking West

Date: January 2010.

Figure 3.7-5:  Columbia Pike looking East towards Walter Reed Drive

Date: July 2010.
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Figure 3.7-6:  Columbia Pike at South Wayne Street, looking West

Date: July 2010.

Figure 3.7-7:  Columbia Pike at Four Mile Run, looking West

Date: October 2009.

Figure 3.7-8:  Columbia Pike at the Navy Annex, looking West

Date: January 2010.

Figure 3.7-9:  United States Air Force Memorial

Date: January 2010.
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Figure 3.7-10:  Hayes Street looking North towards Army Navy Drive

Date: August 2010.

Figure 3.7-11:  12th and Eads Streets, looking West

Date: May 2010.

3.7.2 Key Findings
No Build Alternative
The No Build Alternative includes the existing transportation network, as well
as committed transportation improvements that would change the visual
character of the study corridor by introducing Super Stops, streetscape
improvements, standard cross-sections, and additional roadway
improvements.  While many of these improvements would introduce negligible
changes  in  visual  character,  some  may  introduce  new  visual  elements  along
the corridor; however it is expected that none of these elements would be out
of character for the corridor.

TSM 1 Alternative
No new construction is  proposed as  part  of  the TSM 1  Alternative;  however,
some enhancements to existing transit stops are proposed.  The TSM 1
Alternative would result in negligible changes in the visual character and it is
not expected that any change would be out of character for the corridor.

TSM 2 Alternative
In addition to those improvements included under the TSM 1 Alternative, the
TSM 2 Alternative would introduce the following visual elements and have the
following effects on the visual character of the corridor:

New transit stops in the Jefferson Street/Skyline area and
Pentagon City: New transit stops would introduce new visual
elements, but would not be out of character for the corridor.
The Jefferson Street Transit Center: The transit center would be
placed within the parking lot of the existing Baileys Crossroads
shopping center.  The facility would ultimately be integrated with
redevelopment of the area and is not expected to result in adverse
visual effects.
Articulated buses: Articulated buses would introduce a new transit
vehicle traversing the corridor, but would not result in any adverse
visual effect that is out of character for the heavily traveled urban
corridor.

Streetcar Build Alternative
In  addition  to  the  new  transit  stops  and  the  Jefferson  Street  Transit  Center
listed under the TSM 2 Alternative, the Streetcar Build Alternative would
introduce the following visual elements:

Streetcar tracks: Streetcar tracks along the corridor would have
minimal visual impacts because they would be embedded in existing
travel lanes.
Modern streetcar vehicles:  Modern streetcar vehicles would be
larger than vehicles currently running along the corridor, but would
not be expected to adversely affect the visual character of the
corridor.
Overhead contact system (OCS) wires, supports, and coverings:
The streetcar system would run on electric power supplied by a single
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overhead wire. Residents along the corridor have expressed concern
regarding the visual impact of these wires, particularly since
Arlington County is in the process of undergrounding utility wires
along Columbia Pike. The OCS would include catenary supports
spaced approximately 100 to 150 feet apart along the alignment and
would somewhat resemble overhead lighting poles along the roadway.
Figure 3.7-12 provides a rendering of how the tracks, streetcar, and
OCS would interact with the current aesthetic character of the
corridor. Figure 3.7-13 is a photo of a streetcar, tracks, and OCS
from Portland, Oregon. Because the proposed streetcar would run in
a highly-urbanized corridor, the OCS would introduce a minor visual
change in character to the surrounding environment.
O&M Facility: The proposed O&M facility would be located in a highly
developed mixed-use area. As proposed, the O&M facility would be
part of a mixed use development.  Most activities associated with the
facility would be indoors, and visual effects are expected to be
minimal.
Traction power substations: TPSSs located approximately one mile
apart along the corridor would present new visual elements along the
corridor. The design of these facilities would be in keeping with
existing structures along the corridor and would, therefore, be
consistent with the existing character of the corridor.  These
facilities were sited specifically to minimize impacts on visual and
aesthetic quality. Figure 3.7-14 provides a rendering of how a TPSS
could look, located on Oakland Street.

Figure 3.7-12:  Streetcar, Tracks, and OCS (Artist’s Rendering)

Figure 3.7-13: Streetcar, Tracks, and OCS (Portland, Oregon)

Figure 3.7-14:  TPSS (Artist’s Rendering)
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Construction Staging and Permanent Equipment Storage Site: This
site would be located in an existing surface parking lot and would
likely consist of a fenced area to store materials needed for streetcar
operations. A structure is not currently proposed for the site.
Although the Air Force Memorial and proposed Arlington Heritage
Center are nearby, it is unlikely that it would detract from a visitors’
experience at these resources. It is also unlikely that the
Construction Staging and Permanent Equipment Storage Site would be
visible from the current limits of the Arlington National Cemetery.
Jefferson Street Regrading: The regrading of Jefferson Street in
general would not change the visual character of the area; however,
a retaining wall is proposed along the west side of Jefferson Street
that would introduce a new visual element.

Any potential impacts identified for the Streetcar Build Alternative would be
consistent across all western terminus Design Options.

Should the land swap with DOD occur and Columbia Pike be realigned at Joyce
Street, the Streetcar Build Alternative would follow the realignment. As
described for the rest of the corridor, this segment would also require the use
of the OCS system described above, which would result in minor visual effects
in this segment of the corridor.

3.7.3 Minimization and Mitigation Measures
No adverse visual impacts are expected that would be out of character of the
existing corridor.  All consolidated stops along the full alignment (including
those in  the Skyline  area and Pentagon City)  proposed under  the TSM 2  and
Streetcar Build Alternative would be consistent with the design of planned
Super stops occurring under the No Build Alternative. However, context-
sensitive design for facilities such as TPSS would be used to ensure elements
of the Streetcar Build Alternative are in keeping with the visual character and
aesthetic  quality  of  the corridor  and to  minimize visual  effects.  In  addition,
impacts related to OCS poles and supports would be minimized as they would
be designed to complement overhead lighting poles along the roadway and be
integrated with existing lighting poles where possible. These elements would
be  designed  to  respond  to  or  blend  into  the  surrounding  environment  and
minimize negative features such as light and glare.

3.8 Cultural Resources
3.8.1 Introduction
This section identifies cultural resources within proposed Areas of Potential
Effect (APE) of the project and assesses potential effects of the project. The
assessment has been conducted in accordance with Section 106 of the National
Historic Preservation Act (36 CFR Part 800), as amended. For a detailed
description of the assessment methodology, please refer to the Cultural
Resources Technical Memorandum in Volume II, Chapter 7.

Resources were assessed within the following separate defined APEs for
archaeology and architecture.

APE for Archaeology – The proposed APE for archaeology consists of a
15-meter area around the following facilities: both sides of the
centerline of the proposed alignment (based on the Streetcar Build
Alternative alignment), the construction footprints for proposed
TPSS, the O&M facility, the Construction Staging and Permanent
Equipment Storage Site, and the Jefferson Street Transit Center.  The
proposed APE for archaeology has been developed to be sufficiently
large to encompass any areas of potential direct impact that might be
required for the current undertaking.  Such areas include, but are not
limited to, permanent and temporary rights-of-ways and easements,
construction staging areas and materials storage areas, as well as the
locations of all proposed improvement options.
APE for Architecture - The APE for architecture is the area within
which the proposed undertaking could reasonably be expected to
have a physical or visual effect on historic properties.  Based on a
walkover and automobile survey of the corridor and a review of the
conceptual engineering, the proposed APE includes:
o All buildings fronting the proposed alignment;
o Any buildings expected to be visible from the proposed alignment

(e.g. buildings fronting on intersecting streets from which the
proposed alignment would likely be visible); and

o Any buildings/properties that have the potential to be physically
or visually affected by a station stop, O&M facility, Jefferson
Street Transit Center, or TPSS.

Any substantive changes to the location of the proposed alignment or facilities
would require a reassessment of the proposed APE.
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Archaeological Resources - A single previously documented archaeological
resource,  the Alexandria  Canal  (Site  #44AX0028)  has  been recorded with  the
Virginia Department of Historic Resources (VDHR) within the current APE.  The
majority of the proposed study corridor has been subjected to significant 20th

century commercial, residential and industrial development and attendant
ground  disturbance.   However,  sixteen  areas  of  moderate  to  high
archaeological  sensitivity  were  identified  in  the  APE  based  on  the  following
criteria:

Areas that appear to be testable open ground not currently occupied
by standing structures, sidewalks, paved parking areas, etc.;
Areas proximate to historically documented structures identified
through historic map research; and
Areas proximate to physiographic features and landforms typically
associated with prehistoric site locations (e.g. stream confluences,
upland terraces, etc.).

Additionally, the current right-of-way of Columbia Pike (Washington Graveled
Turnpike toll road) has the potential to contain archaeological deposits
associated with the original construction of the turnpike circa 1810. Figure
3.8-1 shows the areas of archaeological sensitivity. The Cultural Resources
Technical  Memorandum  in  Volume  II,  Chapter  7  provides  details  regarding
each area.

Historic Architectural Resources - The Reconnaissance Level Historic
Architectural Survey identified and evaluated every resource over 50 years of
age  within  the  APE  that  has  the  potential  to  be  affected  by  the  proposed
project. Based upon preliminary background studies and a preliminary site
visit, the APE contains approximately 106 historic architectural resources that
are 50 years of age or older. These resources include:

Two (2) National Register of Historic Places (NRHP)-listed historic
districts (000-0024 and 000-8823);  one (1) NRHP-listed object (000-
0022); and one (1) NRHP-listed  themed multiple property district
(MPDF) (000-8825);
Four (4) NRHP-eligible historic districts (000-0042, 000-7818, 053-
0276, and 000-9419), and one (1) NRHP-eligible building (000-3371);
Eight (8) resources that contribute to one of the NRHP-listed or
eligible historic districts listed above;
Thirteen (13) resources that are potentially NRHP-eligible as
individual resources, as historic districts, or as contributing resources
as part of a historic district; and
Seventy-six (76) resources not eligible for listing in the NRHP.

Figure 3.8-2 shows  National  Register  Listed  or  Eligible  Properties  and
properties recommended eligible for listing in the National Register.
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Figure 3.8-1:  Areas of Archaeological Sensitivity
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Figure 3.8-2:  Historic Architectural Resources in the APE
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3.8.2 Key Findings
No Build Alternative
Roadway, transit and streetscape projects included in the No Build Alternative
could potentially affect areas of archaeological sensitivity identified along
Columbia Pike.

TSM 1 Alternative
Potential effects would be equivalent to the No Build Alternative. The TSM 1
Alternative would include new transit stops along 12th Street South near Eads
Street,  but  these  would  consist  of  minor  improvements  that  would  be
incorporated into the streetscape planned under the No Build Alternative.

TSM 2 Alternative
The TSM 2 Alternative would include new transit stops along 12th Street South
near Eads Street, which would involve larger footprints and infrastructure than
the  TSM  1  Alternative  stops  and  would  have  potential  effects  on  the
Alexandria Canal area.

Streetcar Build Alternative
The Streetcar Build Alternative would have potential effects on the following
resources:

All 16 identified areas of archaeological sensitivity in the APE;
Potential archaeological deposits associated with the historic
Columbia Pike turnpike within the ROW of the current roadway; and
Boundary Marker Southwest #6 of the Boundary Markers of the
original District of Columbia (MPDF), a NRHP-listed resource, which is
located within a median on Jefferson Street, approximately 615 feet
south of its intersection with Columbia Pike. Regrading proposed for
this section of Jefferson Street would require temporary removal of
the median and the boundary marker, potentially resulting in a direct
adverse effect.

Should the land swap with DOD occur and Columbia Pike be realigned at Joyce
Street, the Streetcar Build Alternative would follow the realignment and
would  have  additional  potential  effects  on  two  areas  of  archaeological
sensitivity near the potential realignment.

3.8.3 Minimization and Mitigation Measures
Once  FTA,  with  assumed  concurrence  of  State  Historic  Preservation  Office
(SHPO), has made a determination of effect of the LPA on cultural resources,
minimization and mitigation measures would be discussed and agreed upon by
the project sponsor and VHDR.  Typical minimization and mitigation measures
for effects on cultural resources include the following:

Archaeological Resources - Should final engineering indicate potential direct
impacts to the previously identified areas of archaeological sensitivity, a
program that may include additional background research, sensitivity analysis,
limited subsurface testing, geomorphological testing and construction

monitoring developed in consultation with VDHR is recommended to identify
intact archaeological resources that may exist within the study corridor and
evaluate their potential eligibility for inclusion in the National Register of
Historic  Places  or  the  Virginia  Landmarks  Register.  In  addition,  the  one
registered archaeological site, the Alexandria Canal (44AX0028), is not visible
on  the  surface  and  would  likely  require  further  survey  to  determine  the
canal’s location and degree of integrity.

Historic Architectural Resources – Should final engineering include potential
direct adverse impacts to Boundary Marker SW6, it is recommended that VDHR
be consulted on a mitigation program that may include:

Conditions assessment.
Protection, stabilization, and temporary relocation and storage plan.
Preservation plan consisting of conservation, maintenance, and repair
of historic fabric.
Returning the boundary marker and historic signage to the median
post-construction.

If engineering associated with the alternatives changes, a re-evaluation of
effects to historic architectural resources in the project area would be
required.
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3.9 Parklands
3.9.1 Introduction
This section identifies publicly-owned parklands along the study corridor. The
analysis is intended to identify those publicly-owned parklands that would be
affected  by  the  alternatives  presented.   Affected  parklands  are  further
evaluated  in  Volume  II,  Chapter  8  to  determine  if  a  “use”  would  occur  as
defined by  Section  4(f)  of  the Department  of  Transportation  Act  of  1966,  as
amended  or  if  a  conversion  of  use  would  occur  as  defined  by  the  Land  and
Water Conservation Fund Act of 1965 (Section 6(f)).

Temporary impacts to Section 4(f) and Section 6(f) resources were identified
as  a  result  of  the  Streetcar  Build  Alternative;  therefore,  a  Section  4(f)  and
Section 6(f) documentation is provided as part of this AA/EA (See Chapter 8,
Volume II). The following effects are identified therein:

Temporary  construction  effects  would  occur  to  Four  Mile  Run  Trail
and Glencarlyn Park. However, based on the analysis conducted,
these temporary effects are not considered to be adverse under the
conditions set forth by Section 4(f).
Temporary construction effects would also occur to the W&OD Trail,
a  property  that  is  protected  under  the  provisions  of  Section  6(f).
However,  there  would  be  no  conversion  of  use  of  the  property  and
therefore no Section 6(f) impact would occur.

Existing parks were identified through site visits, recent aerial photographs,
and GIS data and other information provided by Arlington County and Fairfax
County.  For purposes of this analysis, a 100-foot buffer from the centerline of
the existing roadway alignment was used to identity publicly owned parklands
adjacent to the proposed alignment and to assess impacts of the proposed
alternatives on the identified resources.  Figure 3.9-1 shows publicly-owned
parklands adjacent to the proposed alignment.  These parklands are listed and
described in Table 3.9-1.

3.9.2 Key Findings
No Build, TSM 1, and TSM 2 Alternatives
The  No  Build,  TSM  1,  and  TSM  2  Alternatives  would  have  no  effects  on
parklands identified adjacent to the project alignment. Proposed
improvements to bus service and existing nearby stops proposed under the
TSM  1  and  TSM  2  Alternatives  are  expected  to  provide  increased  access  to

Glencarlyn Park, the Four Mile Run Trail and the W&OD Railroad Regional Park
(W&OD Trail).

Streetcar Build Alternative
Proposed streetcar service and improvements to existing nearby stops under
the Streetcar Build Alternative are expected to provide increased access to
Glencarlyn Park, the Four Mile Run Trail, and the W&OD Railroad Regional
Park (W&OD Trail). No permanent effects on publicly owned parklands would
occur  as  a  result  of  the  Streetcar  Build  Alternative.  Pedestrian  and  bicycle
protection would be provided by pedestrian crossing signals, which would be
coordinated with the streetcar signals at the intersection of Columbia Pike and
the  W&OD  Trail.   Four  Mile  Run  Trail  and  Glencarlyn  Park  would  not  be
affected by the streetcar operations as Four Mile Run Trail crosses Columbia
Pike below grade and Glencarlyn Park would likely be accessed from the Four
Mile Run Trail, not directly from Columbia Pike.

However, this alternative would result in temporary construction effects on
Four Mile Run Trail, Glencarlyn Park, and the W&OD Trail. The temporary
construction effects would result from the following:

In-street track work in the vicinity of the W&OD Trail where it crosses
Columbia Pike
Four Mile Run Bridge improvements.

Details pertaining to the temporary construction effects related to these
activities are provided in Section 3.16.

Table 3.9-2 presents a summary of potential effects on parklands in the study
corridor. Any potential impacts identified for the Streetcar Build Alternative
would be consistent across all western terminus Design Options.

3.9.3 Minimization and Mitigation Measures
There would be no permanent adverse effects on parklands as a result of the
No  Build,  TSM  1,  TSM  2  or  Streetcar  Build  Alternatives;  therefore  no
minimization or mitigation measures are proposed.

To  minimize  the  temporary  construction  effects  on  parklands/trails,  signage
temporarily redirecting trail/park users away from construction activities and
alternate routes would be provided when necessary. Construction activities
would  be  coordinated  with  the  park/trail  owner  to  assess  how  best  to
minimize  impacts  to  trail/park  users.
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Figure 3.9-1:  Public Parklands
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Table 3.9-1:  Parklands
Resource Address Jurisdiction Size Use

Four Mile Run Trail Adjacent to Four Mile Run
stream Arlington County 6.2 mile trail Paved multi-use trail through public parks and easements

Glencarlyn Park 301 South Harrison Street Arlington County 97 acres Passive recreation facilities and natural areas

W&OD Railroad Regional Park Parallel to Four Mile Run stream Arlington County 45-mile linear
park

Paved multi-use trail and linear park (This park has
received grants from the Land and Water Conservation
Fund Act.)

Source: Arlington County, Fairfax County, and National Park Service

Table 3.9-2:  Potential Effects on Parklands

Resource Relationship to Alternatives
No Build

Alternative TSM 1 Alternative TSM 2 Alternative
Streetcar Build

Alternative

Four Mile Run Trail

Perpendicularly crosses
Columbia Pike underneath
existing roadway bridge;
runs adjacent and parallel to
Four Mile Run stream.

No effects
expected.

No effects expected.
Proposed improvements
to bus service and to
existing nearby stops
provide increased access
to trail.

No effects expected.
Proposed improvements
to bus service and to
existing nearby stops
provide increased access
to trail.

No permanent impacts
expected. Temporary
effects expected due to
construction. Proposed
streetcar service to
nearby stops provide
increased access to trail.

Glencarlyn Park
Within proximity of the
existing roadway bridge over
Four Mile Run.

No effects
expected.

No effects expected.
Proposed improvements
to bus service and to
existing nearby stops
provide increased access
to park.

No effects expected.
Proposed improvements
to bus service and to
existing nearby stops
provide increased access
to park.

No permanent impacts
expected. Temporary
effects expected due to
construction. Proposed
streetcar service to
nearby stops provide
increased access to park.

W&OD Railroad Regional
Park

Perpendicularly crosses
Columbia Pike at-grade in
the vicinity of Four Mile Run;
runs parallel to Four Mile
Run stream and Four Mile
Run Trail.

No effects
expected.

No effects expected.
Proposed improvements
to bus service and to
existing nearby stops
provide increased access
to trail.

No effects expected.
Proposed improvements
to bus service and to
existing nearby stops
provide increased access
to trail.

No permanent impacts
expected. Temporary
effects expected due to
construction.  Proposed
streetcar service to
nearby stops provide
increased access to trail.
Safety for trail users
would continue to be
controlled by a signal-
timed pedestrian
crossing.
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3.10 Air Quality
3.10.1 Introduction
This section identifies and assesses the potential effects of the Columbia Pike
Transit Initiative alternatives on air quality at the localized and regional
levels.  "Air  Pollution"  is  a  general  term that  refers  to  one or  more chemical
substances  that  degrade  the  quality  of  the  atmosphere.  Individual  air
pollutants degrade the atmosphere by reducing visibility, damaging property,
reducing the productivity or vigor of crops or natural vegetation, or reducing
human or animal health. The methodology for evaluating air quality effects is
provided below.

Regulations and Evaluation Criteria: The Clean Air  Act,  as  amended,  is  the
basis  for  most  federal  air  pollution  control  programs.   The  EPA  under  the
Clean Air Act regulates air quality nationally.  The EPA delegates authority to
the Virginia Department of Environmental Quality (VDEQ) for monitoring and
enforcing air quality regulations in the Commonwealth of Virginia. The Virginia
State Implementation Plan (SIP), developed in accordance with the Clean Air
Act, contains the major state-level requirements with respect to
transportation in general.

Any  project  constructed  in  the  Commonwealth  of  Virginia  has  to  achieve
compliance with the National Ambient Air Quality Standards (NAAQS), a set of
standards established by the EPA under the authority of the Clean Air Act for
various “criteria” air pollutants.  Presently, there are NAAQS for seven criteria
pollutants: ozone (O3),  carbon monoxide (CO),  nitrogen dioxide (NO2), sulfur
dioxide (SO2), particulate matter (PM10, PM2.5), and lead (Pb).

The Clean Air Act also  requires  the  EPA  to  specify  geographic  areas  of  the
country that have measured pollutant concentrations exceeding the levels
prescribed by the air quality standards (non-attainment areas).  It classifies
non-attainment areas and specifies compliance deadlines for these areas.  The
Columbia Pike Transit Initiative Project is located in both Arlington County and
Fairfax County, which are part of the EPA-defined Metropolitan Washington Air
Quality Designation Area. The greater metropolitan Washington area is
currently designated as moderate non-attainment for 8-hour ozone (O3) and
non-attainment for annual average PM2.5.  However, the metropolitan
Washington area is in attainment for all other criteria pollutants including CO,
PM10, NO2, SO2, and Pb.

Under the Clean Air  Act,  it  is  the responsibility  of  federal  agencies,  such as
the  FTA,  to  ensure  that  a  proposed  project  conforms  to  the  SIP.
Transportation conformity is a process required of the Metropolitan
Washington Council of Governments (MWCOG) as the region’s metropolitan
planning organization, to ensure that those transportation activities that are
consistent  with  air  quality  goals  receive  federal  funding  and  approval.   The
EPA promulgated the Transportation Conformity Rules under the Clean Air
Act, as amended (40 CFR Parts 51 and 93).

Pollutants of Concern: For the current study, the air quality analysis focuses
on three pollutants: particulate matter (PM10 and  PM2.5), carbon monoxide
(CO), and ozone (O3). Although recent ambient measurements in the project
area  do  not  exceed  the  NAAQS  for  Particulate  matter  (PM10 and  PM2.5), the
metropolitan  Washington  area  overall  is  in  non-attainment  for  PM2.5 due to
violations  elsewhere in  the region.   Particulate  matter  (PM2.5)  is  made up of
small solid particles and liquid droplets with an aerodynamic diameter of 2.5
microns and smaller. The majority of PM emissions from mobile sources are
attributed to diesel vehicles.

Although the metropolitan Washington area is in attainment for CO, it is the
primary  pollutant  used  to  indicate  the  potential  for  adverse  air  quality
impacts  from  motor  vehicles  in  general,  and  at  roadway  intersections  in
particular. This is because roadway motor vehicles produce most of the
ambient  CO,  and  emission  rates  of  CO  from  vehicles  are  relatively  high  in
comparison to emissions of other pollutants.

Because  O3 is  a  regional  pollutant  that  is  formed  in  the  presence  of  other
pollutants, volatile organic compounds (VOC) and NOX,  O3 is evaluated
indirectly through its precursors. As a result, the regional effects of the
project  were  evaluated  as  part  of  the  SIP  conformity  process,  which  were
determined by the MWCOG to conform with the NAAQS.

Rationale for Evaluation:  The evaluation of potential localized effects of the
alternatives considered PM2.5 and CO analyses. According to Section 2.2 of
EPA’s 2010 guidance, hot-spot analysis for particulate matter (PM) is required
only  for  projects  of  air  quality  concern.  Projects  of  concern  for  PM2.5 are
defined  in  40  CFR  93.123(b)(1)  as  those  that  have  a  significant  number  of
diesel vehicles or propose significant increases in the number of diesel
vehicles. The Columbia Pike Transit Initiative alternatives do not meet any of
these definitions; therefore, no PM2.5 hot-spot analysis is required.

Motor  vehicles  emit  CO at  the highest  rates  when they are  operating  at  low
speeds or idling.  For this reason, the potential for adverse air quality impacts
is greatest at intersections where traffic is most congested. The two
intersections with the highest levels of traffic delay within the study corridor
(Seminary Road / George Mason Drive and Army Navy Drive / Eads Street)
were used to perform a hot spot modeling analysis.

For  regional  effects  of  the  alternatives,  the  analysis  used  relative  levels  of
VMT reduction as an indication of the degree to which the alternatives would
contribute positively to air quality.

For more information on the methodology employed, including information on
relevant pollutants, evaluation criteria, modeling methodology, intersection
screening,  and  existing  conditions,  please  refer  to  the  Air  Quality  Technical
Memorandum in Volume II, Chapter 10.

Ambient air quality conditions were established by reviewing data from
existing air quality monitoring stations.  These conditions are described below.
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Closest Air Quality Monitoring Stations: The VDEQ maintains an area-wide
network of monitoring stations that routinely measure pollutant
concentrations in the ambient air. These stations provide data to assess
compliance  with  the  NAAQS  and  to  evaluate  the  effectiveness  of  pollution
control strategies. The relevant monitored pollutants are ozone (O3), nitrogen
dioxide (NO2), carbon monoxide (CO), fine particulate matter (PM), and sulfur
dioxide (SO2).  The  Air  Quality  Technical  Memorandum reports  the  measured
ambient  air  quality  data  for  the  region,  including  the  overall  Columbia  Pike
Transit Initiative study corridor, based on the three closest monitoring
stations, which are located in Pentagon City, the City of Alexandria (Old Town
area), and the City of Fredericksburg.

Current Ambient Air Quality Conditions: The eight-hour O3 concentrations at
Site  M1  (the  monitoring  station  at  South  18th and Hayes Streets in Arlington
County)  exceeded  the  new  limit  of  0.075  ppm in  two  of  the  previous  three
years.  However, the 24-hour PM10 concentration at Site M3 in Fredericksburg
(the closest VDEQ monitoring site for PM10) did not exceed the criterion limit
of  150  µg/m3  in  any  of  the  previous  three  years.   Similarly,  recent
concentrations of PM2.5 are also reported below the new more stringent 24-
hour standard of 35 µg/m3 in  each  of  the  previous  three  years.   All  of  the
other pollutants, including CO, are reported to be well below their respective
standards.

3.10.2 Key Findings
As described above, a PM2.5 hot spot analysis is not required due to the nature
of the alternatives. Results of the CO hot spot analysis indicate that none of
the  modeled  CO  concentrations  are  predicted  to  exceed  the  NAAQS  one-  or
eight-hour standards during any of the analysis years. Therefore, the Columbia
Pike  Transit  Initiative  alternatives  comply  with  the  federal  Transportation
Conformity  Rule  since  they  would  not  create  or  contribute  to  any  new  or
existing CO violations of the NAAQS, and would conform to the purpose of the
regional SIP. Table 3.10-1 shows  the  predicted  maximum  one-hour  CO
concentrations at the selected intersections, and Table 3.10-2 shows the
predicted maximum eight-hour CO concentrations at the selected
intersections.

With respect to regional emissions and conformity, the TSM 1, TSM 2, and
Streetcar  Build  Alternatives  are  associated  with  predicted  reductions  in
vehicle  miles  traveled  (VMT)  as  shown  in Tables 3.10-3 and 3-10-4. With
reduced automobile travel, pollutants associated with vehicle emissions would
be reduced proportionally. While improved air quality is not a primary goal of
the Columbia Pike Transit Initiative, the expected reductions in automobile
travel and related emissions indicate no negative effects of the alternatives at
the regional level.

No Build Alternative
All predicted CO concentrations for the 2016 and 2030 No Build Alternative are
less than the NAAQS of 35 parts per million (ppm) for one hour and 9 ppm for

eight hours. The maximum one- and eight-hour CO levels for the 2030 No Build
Alternative are also lower than the corresponding levels for the 2016 No Build
Alternative. This decrease in CO concentrations is mainly due to the decrease
in the exhaust emission factors from 2016 to 2030, as older and more polluting
vehicles  in  the  nation’s  fleet  are  replaced.  This  reduction  in  the  vehicle
emission rates more than offsets the increase in traffic volumes from 2016 to
2030.

TSM 1 Alternative
Although traffic delays are expected to increase slightly at selected
intersections  due  to  the  TSM  1  Alternative,  the  differences  in  CO
concentrations  under  the  No  Build  and  TSM  1  Alternatives  would  be
insignificant.

TSM 2 Alternative
Although traffic delays are expected to increase slightly at selected
intersections  due  to  the  TSM  2  Alternative,  the  differences  in  CO
concentrations  under  the  No  Build  and  TSM  2  Alternatives  would  be
insignificant.

Streetcar Build Alternative
Although traffic delays are expected to increase slightly at selected
intersections  due  to  the  addition  of  streetcar  service  the  differences  in  CO
concentrations under the No Build and Streetcar Build Alternatives would be
insignificant. Moreover, the CO concentrations under all western terminus
Design  Options  of  the  Streetcar  Build  Alternative  are  predicted  to  be
equivalent to the No Build Alternative.

With respect to regional emissions and conformity, the Streetcar Build
Alternative  conforms  to  the  SIP  as  it  is  included  in  the  conforming  MWCOG
Financially Constrained Long-Range Transportation Plan (CLRP) for projects
planned between 2010 and 2040. The Streetcar Build Alternative is also
included in  the 2011-2016 Transportation  Improvement  Program (TIP),  which
was  approved  by  the  Transportation  Planning  Board  (TPB)  on  November  17,
2011.

3.10.3 Minimization and Mitigation Measures
Because all predicted 2016 and 2030 CO concentrations for the No Build, TSM
1, TSM 2, and Streetcar Build Alternatives are within the NAAQS thresholds, no
mitigation strategies would be required.  Similarly, no mitigation measures are
necessary with respect to compliance with the transportation conformity
requirements.
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Table 3.10-1:  Predicted Maximum One-Hour Carbon Monoxide (CO) Concentrations at Selected Intersections (ppm)

Traffic Intersection
No Build

Alternative

TSM 1 and
TSM 2

Alternatives

Streetcar
Build

Alternative
2016 2030 2016 2030 2016 2030

Seminary Road and George Mason Drive, Fairfax County 4.3 4.1 4.3 4.1 4.1 4.1
Army Navy Drive and Eads Street, Arlington County 2.9 2.9 2.9 2.9 2.8 2.8

Source: Estimate using EPA CAL3QHC Version 2.0 dispersion model, January 2011.

Table 3.10-2:  Predicted Maximum Eight-Hour Carbon Monoxide (CO) Concentrations at Selected Intersections (ppm)

Traffic Intersection
No Build

Alternative

TSM 1 and
TSM 2

Alternatives

Streetcar Build
Alternative

2016 2030 2016 2030 2016 2030
Seminary Road and George Mason Drive, Fairfax County 3.3 3.1 3.3 3.1 3.1 3.1
Army Navy Drive and Eads Street, Arlington County 2.2 2.2 2.2 2.2 2.1 2.1

Source: Estimate using EPA CAL3QHC Version 2.0 dispersion model, January 2011.

Table 3.10-3:  Regional Vehicle Miles Traveled by Alternative (2016)
2010 Base 2016 No Build 2016 TSM 1 2016 TSM 2 2016 Build

VMT 130,011,227 141,173,009 141,167,357 141,159,310 141,156,686
VMT Change (vs. No Build) -5,652 -13,699 -16,323

Table 3.10-4:  Regional Miles Traveled  by Alternative (2030)
2030 No Build 2030 TSM 1 2030 TSM 2 2030 Build

VMT 159,630,921 159,624,581 159,615,713 159,612,181
VMT Change (vs. No Build) -6,341 -15,208 -18,740
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3.11 Noise and Vibration
3.11.1 Introduction
This section describes potential noise and vibration effects of the proposed
alternatives. Noise is “unwanted sound”; by this definition, the perception of
noise is a subjective process. However, federal guidelines for noise assessment
do exist. Ground-borne vibration associated with vehicle movements is usually
the result of uneven interactions between wheels and the road or rail
surfaces. The noise and vibration assessment was prepared in accordance with
the  guidelines  set  forth  by  FTA’s Transit  Noise  and  Vibration  Impact
Assessment. For  a  detailed  description  of  methodology,  please  refer  to  the
Noise and Vibration Technical Memorandum in Volume II, Chapter 9.

Using FTA’s Transit Noise and Vibration Impact Assessment guidance manual
sensitive land uses were identified and evaluated.  Ambient noise
measurements  were  taken  at  multiple  sensitive  receptor  locations,
representative  of  the sensitive  land use  categories.   Four  (4)  locations  were
measured.    Ambient  noise  within  the  study  corridor  is  affected  by  traffic
along major  arterial  streets  (Columbia  Pike,  Leesburg  Pike)  and highways  (I-
395).  In addition, flyovers from Washington Reagan National Airport
contribute to existing noise levels.   Existing ambient noise levels noted at the
representative  receptors  range  from  65  dBA  to  66  dBA.   For  comparison,  an
outdoor noise source such as a lawn mower is perceived by the human ear
around 70 dBA within 50 feet of the lawn mower.

No existing vibration measurements were conducted because no rail activity
exists along the study corridor, currently.

3.11.2 Key Findings
Noise
No Build,  TSM 1,  and TSM 2 Alternatives: Future noise levels in the Study
Area under  the No Build,  TSM 1,  and TSM 2  Alternatives  are  expected to  be
similar to those measured under the existing conditions.  The TSM alternatives
would add efficiencies to local bus service, but the improvements would not
result in significant changes to the frequency of bus pass-bys or levels of
activity at transit stops as compared with the No Build Alternative. Therefore,
the  TSM  1  and  TSM  2  Alternatives  are  not  expected  to  cause  additional
operational noise impacts.

Streetcar Build Alternative: Analysis of potential noise effects associated
with the Streetcar Build Alternative considered transit vehicle pass-bys and
activity at proposed transit stops and facilities. Since streetcars are designed
to  operate  along  narrow  urban  streets,  the  onset  of  wheel  squeal  at  tight-
radius curves is not expected. At transit stops, noise associated with idling
buses  would  be  reduced  relative  to  the  No  Build  Alternative  due  to
introduction of quieter streetcar vehicles.

Noise impacts were identified for the Streetcar Build Alternative in relation to
the proposed O&M facility in Pentagon City. The predicted noise level at the
representative  receptor  at  the  O&M  facility  is  62dBA,  which  qualifies  the
effect as a moderate noise impact based on FTA’s criteria.  Within the vicinity
of the measured noise receptor, the following buildings would be affected:

Three  residential buildings adjacent to and within the vicinity of the
proposed O&M facility are categorized as FTA Category 2 land uses, or
buildings used for sleeping such as residences, hospitals, hotels and
other areas where nighttime sensitivity to noise is important; and
One office building adjacent to the O&M facility categorized as a FTA
Category 3 land use, or institutional land uses with primarily daytime
and evening uses including schools, libraries, churches, etc.

The  high-rise  apartment  buildings  and  hotel  near  the  proposed  O&M  facility
include primarily  indoor  uses,  and,  as  a  result,  no  interior  noise  impacts  are
expected due to the shielding provided by the windows and walls.  Where
balconies may exist, it should be noted that not all individual units would be
affected the same.  For example, units furthest from the noise source would
be less affected than those units closer to or facing the O&M facility. Refer to
Chapter 2, Figure 2.1-6, for the Streetcar Build Alternative station stops and
facilities’ locations.

The  No  Build,  TSM  1,  TSM  2,  and  Streetcar  Build  Alternatives  would  comply
with local noise ordinances, including Arlington County “Noise Control Code”
(Chapter 15) and Fairfax County “Noise Code” (Article 4, Section 108).

Vibration
No vibration impacts are predicted at any residences, parks or institutions
under the No Build, TSM 1, TSM 2, or Streetcar Build Alternatives.

3.11.3 Minimization and Mitigation Measures
There would be no temporary or permanent adverse effects on noise vibration
as  a  result  of  the  No  Build,  TSM  1  or  TSM  2  Alternatives;  therefore  no
minimization or mitigation measures are proposed.

Since no noise and vibration impacts are predicted along the proposed
alignment under the Streetcar Build Alternative, no mitigation measures are
required.  However, noise control measures are recommended as part of the
design  of  the proposed O&M facility  in  Pentagon City  to  avoid  the moderate
noise impacts predicted at the three adjacent residential apartment buildings
and one office building.  Typically, strategic layout of the facility buildings
and enclosing all maintenance equipment indoors would eliminate any
potential for noise impacts from the O&M facility.
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3.12 Water Resources
3.12.1 Introduction
This section identifies Waters of the U.S., coastal resources, floodplains and
flood hazard zones, and assesses the potential effects of the proposed
alternatives on these water resources and water quality. Detailed information
regarding  regulations  applicable  to  this  analysis  is  provided  in  the  Federal
Consistency Certification Package in Volume II, Chapter 11.

Existing information for these water resources was gathered from the National
Wetlands  Inventory  (NWI);  the Federal  Emergency Management  Agency Flood
Insurance Rate Maps (FIRMs); GIS data and other information provided by
Arlington County, Fairfax County and the City of Alexandria; maps, including
the United States Geological Survey topographical maps (Alexandria, VA-DC-
MD and Annandale, VA quadrangles); examination of recent aerial
photographs; and field visits. Preliminary field investigations for the presence
of  wetland  habitat  were  conducted  during  July  2010.  Impaired  waters  were
identified using the Virginia Department of Environmental Quality (VDEQ)
305(b) Annual Report (October 2008).  For purposes of this analysis, the study
corridor  was  designated as  the area within  a  ¼-mile  from either  side of  the
centerline of the proposed transit alignment.  Potential effects on water
resources and water quality were evaluated based on physical changes being
proposed  on  or  in  the  vicinity  of  identified  water  resources,  and  potential
changes in stormwater runoff or altered surface or sub-surface drainage
patterns.

All water resources within the study corridor are shown in Figure 3.12-1.
Many of these resources are associated with the three surface waters
identified and described in Table 3.12-1.  Water resources within the project
corridor are subject to the provisions of the Chesapeake Bay Preservation Act.

Resource Protection Areas (RPAs) exist in the vicinity of Four Mile Run, Doctors
Branch, and Long Branch.  In addition, two Special Flood Hazard Areas (SFHAs)
are located within the study corridor; only one of them crosses the proposed
transit  alignment.  SFHAs  are  defined  as  the  areas  that  will  be  inundated  by
the  flood  event  having  a  1-percent  chance  of  being  equaled  or  exceeded  in
any given year  (also  referred to  as  the base flood or  100-year  flood).  SFHAs
are labeled as Zone AE (100 year); moderate flood hazard areas are labeled
Zone  X  (500  year);  and  unstudied  areas  where  flood  hazards  are
undetermined, but flooding is possible are labeled as Zone D.

The  only  VDEQ-listed  impaired  water  in  the  study  corridor  is  Four  Mile  Run,
which is impaired by Escherichia coli (E. coli) bacteria contaminants from
illicit connections to storm sewers, and wastes from pets and waterfowl. It is
classified as a Category 5 impaired water, which requires a Total Maximum
Daily Load to be developed to calculate the maximum amount of contaminants
that the stream can receive and still safely meet VDEQ water quality
standards. The water quality in Four Mile Run is monitored at several
monitoring stations, including two within the study corridor.

Additional  water  resources  within  the  study  corridor  include  Flood  Zone  D
areas associated with properties along the eastern portion of Columbia Pike
and a Freshwater Forested/Shrub wetland area located in the eastern portion
of  the  study  corridor  at  the  existing  Pentagon  City  Fashion  Centre  shopping
mall. This wetland is not adjacent to the proposed transit alignment.
Furthermore,  all  areas  located  outside  of  an  RPA,  but  within  the  City  of
Alexandria, Arlington County and Fairfax County are designated as Resource
Management  Areas  (RMA).   Therefore,  the  entire  study  corridor,  with  the
exception of those areas located within an RPA, is located within an RMA.

3.12.2 Key Findings
No Build Alternative
Under the No Build Alternative, various transportation improvement projects
may  affect  water  resources  within  the  project  corridor.   Impacts  to  water
resources by projects included in the No Build Alternative would be (or have
been) documented by separate environmental documentation.

It is assumed that all projects under the No Build Alternative would meet both
local  and  state  requirements  in  terms  of  sediment  and  erosion  control  and
stormwater management and that actions considered as part of the No Build
Alternative requiring coastal zone certification are consistent with the
Enforceable Policies of the Virginia Coastal Program (VCP).

TSM 1 Alternative
The  TSM  1  Alternative  would  have  no  greater  effects  than  the  No  Build
Alternative as it would not result in the addition of any impervious surface in
the study corridor. No direct impacts to water resources identified within the
project corridor would result from the TSM 1 Alternative.

The TSM 1 Alternative is expected to be consistent with the Enforceable
Policies of the VCP.
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Table 3.12-1:  Water Resources Associated with Surface Waters in the Study Corridor
Surface Water Description Location within Study Corridor Associated Resources

Four Mile Run Tributary of the
Potomac River

Crosses under the Columbia Pike Four Mile Run Bridge
structure

Flood Zones AE and Flood Zone X cross
Columbia Pike within the bridge span over
Four Mile Run
VDEQ-listed impaired riverine
Resource Protection Areas

Doctors Branch Tributary of Four
Mile Run

Crosses under Columbia Pike and adjoining parcels within a
culvert. Near northern edge of study corridor, it is an open
stream channel within Alcova Heights Park.

Resource Protection Areas

Long Branch

Tributary of Four
Mile Run, includes
several
intermittent
unnamed tributary
streams within the
study corridor

A tributary of Long Branch passes under Columbia Pike at the
Washington Boulevard interchange within a culvert. South of
the interchange, it continues in an open stream channel east
of Queen Street. North of Columbia Pike, it continues along
the east side of the Washington Boulevard interchange in an
open stream channel.

Flood Zones AE and Flood Zone X  exist south
of the Columbia Pike interchange with
Washington Boulevard, east of Queen Street
Resource Protection Areas

Source: U.S. Geological Survey topographic maps, Arlington County data, FEMA FIRMs (Preliminary Update 9/23/2009), and AECOM field observations

TSM 2 Alternative
No adverse impacts to water resources or water quality are expected. The TSM
2 Alternative would contribute to minor increases in impervious surface along
the project corridor due to proposed stations and improvement to existing bus
stops  in  the  Jefferson  Street/Skyline  and  Pentagon  City  areas.  All  of  the
proposed stations and facilities under the TSM 2 Alternative would be within
already  developed,  mostly  impervious  surface  areas.  No  direct  impacts  to
water  resources  identified  within  the project  corridor  would  result  from the
TSM 2 Alternative.

All improvements would be constructed in compliance with both local and
state requirements in terms of sediment and erosion control and stormwater
management. It is expected that the TSM 2 Alternative would be consistent
with  the enforceable  policies  of  the VCP and therefore  not  have an adverse
impact on the designated coastal zone.

Streetcar Build Alternative
Much of the study corridor is developed with some landscaped and natural
areas interspersed.  However, the Streetcar Build Alternative would contribute
to  minor  increases  in  impervious  surface  along  the  project  corridor  due  to
proposed improvements to transit stops, TPSSs, the O&M facility, and the
Construction Staging and Equipment Storage Area.

Two  of  the  proposed  TPSS  locations  are  within  undeveloped  areas.   One  is
proposed within the interchange of Washington Boulevard and Columbia Pike,
within a designated RPA to Long Branch.  Development within a RPA requires
approval and a Water Quality Impact Assessment from Arlington County.  The
other TPSS site is located in a landscaped area at Army Navy Drive/I-395.

In addition to proposed facilities that affect noted water resources,
improvements to the Four Mile Run Bridge may have minor permanent impacts
on Four Mile Run and the associated floodplain and RPA due to the expansion
of pier footings within the stream.   Should the Streetcar Build Alternative be
selected as the LPA, a hydraulic and hydrologic analysis would be required to
assess the potential effects on Four Mile Run creek and the associated
floodplain and RPA.

It  is  expected  that  the  Streetcar  Build  Alternative  would  be  consistent  with
the enforceable policies of the VCP and therefore not have an adverse impact
on the designated coastal zone. Correspondence with VDEQ and Virginia
Department  of  Conservation  and Recreation (VDCR)  is  provided in  Volume II,
Chapter 16. The Federal Consistency Certification package is included in
Volume II, Chapter 11.
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3.12.3 Minimization and Mitigation Measures
No  adverse  impacts  on  water  resources  would  occur  as  a  result  of  the  No
Build,  TSM 1,  or  TSM 2  Alternative.   For  potential  minor  permanent  impacts
associated with the Streetcar Build Alternative on Four Mile Run, activities
would  be  coordinated  with  the  applicable  local  and  state  agencies  to
determine what, if any, mitigation is appropriate. All applicable permits and
approvals would be obtained to ensure consistency with the enforceable
policies  of  the  VCP  and  VDEQ.  Should  the  Streetcar  Build  Alternative  be
selected as the LPA, subsequent phases of planning and design may be able to
minimize potential effects on Four Mile Run stream and the identified RPA.



Columbia Pike Transit Initiative Alternatives Analysis/Environmental Assessment – Volume I3-74

Figure 3.12-1:  Water Resources
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3.13 Contaminated Materials
3.13.1 Introduction
This section identifies hazardous materials and contaminated material sites
and assesses potential effects on them from the alternatives. The assessment
comprised  a  historical  records  search,  public  agency  file  review,  and  site
reconnaissance of the study corridor, focusing on properties within the
proposed transit alignment, proposed facilities, or immediately adjacent to
the  proposed  alignment.   For  a  detailed  description  of  the  assessment
methodology, please refer to the Contaminated Materials Technical
Memorandum in Volume II, Chapter 7.

Seventy-five existing hazardous and contaminated material Recognized
Environmental Condition (REC) sites were identified within the proposed
transit alignment or contained within the properties immediately adjacent to
the corridor. Figure 3.13-1 shows  the  locations  of  these  sites;  the
Contaminated Materials Technical Memorandum lists detailed information on
the sites, including site name, address, database reference, description, and
map identification numbers used in the figure.

3.13.2 Key Findings
A total of 75 REC sites were identified along the project alignment; however,
the  TSM  1,  TSM  2,  and  Streetcar  Build  Alternatives  would  have  limited
potential to encounter contaminated or hazardous materials. Impacted media
or  materials  that  could  possibly  be  encountered  include  the  site  soils,
groundwater, underground or aboveground storage tank systems, and asbestos
containing materials. The at-grade or near-grade construction of the majority
of the alignments of the alternatives greatly limits potential impacts. The
most likely scenario for encountering contaminated or hazardous materials
would be related to the construction of the proposed O&M facility, station
stops, traction power TPSSs, and/or at locations where deeper-seated
excavations related to foundations and/or utility realignments or installations
in close proximity to potential contaminated sites would occur. The activities
may also require removal of materials which could include disposal of solid
and contaminated waste.

No Build Alternative
Impacts to identified RECs along the project study corridor associated with the
No  Build  Alternative,  such  as  the  Columbia  Pike  Super  Stops  Program  and
Multimodal Project, would be documented as part of these projects.

TSM 1 Alternative
The TSM 1  Alternative  would  have the same effects  on  RECs  as  the No Build
Alternative.

TSM 2 Alternative
The TSM 2 Alternative would have potential direct impacts on identified RECs
within the project study corridor due to the construction of transit stops in the
vicinity of:

Columbia Pike and Barton Street;
Columbia Pike and Walter Reed Drive;
Columbia Pike and South Glebe Road;
Columbia Pike and South George Mason Drive; and
Columbia Pike and South Buchanan Street.

The TSM 2 Alternative would also have potential direct impacts on identified
RECs in the vicinity of the proposed Jefferson Street Transit Center.

Streetcar Build Alternative
The Streetcar  Build  Alternative  would  have potential  direct  impacts  on RECs
within the project study corridor due to the construction of:

Track bed;
Transit stops (same as identified for the TSM 2 Alternative);
Jefferson Street Transit Center; and
O&M facility.
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3.13.3 Minimization and Mitigation Measures
Encountering  any  contaminated  materials  during  the  development  of  the  No
Build, TSM 1, TSM 2, or Streetcar Build Alternatives would require mitigation,
remediation, and/or removal, as well as protection from those contaminants
during project construction. Any remedial investigations or actions during the
project would depend on the types, frequencies, and amounts of
contamination encountered, if any. Potential mitigation measures are
described in detail in the Contaminated Materials Technical Memorandum and
include the following:

Environmental investigations – Phase I Environmental Site
Assessments (ESAs), and if required, a Phase II ESA, would be
completed in conjunction with the design of the Columbia Pike
Transit Initiative to determine the presence/absence of any
contaminated or hazardous materials which could impact the
construction of the project.
Project Design – Project designers would work with environmental
professionals to design the Columbia Pike Transit Initiative to avoid
impacts to and from known contaminated and hazardous material
sites.
Best Management Practices - Best management practices, industry
standards, and regulatory-approved methods would be used during
any investigation and upon handling any materials.
Operations – Operations and maintenance activities would use, where
feasible, self-contained storage systems, and regulatory-approved
systems and techniques and would incorporate monitoring programs,
spill response plans and organizational responsibilities to proactively
handle petroleum products, hazardous materials and waste, and
contaminated materials associated with the operation of the
Columbia Pike Transit Initiative.
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Figure 3.13-1:  Recognized Environmental Conditions (REC) Sites
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3.14 Secondary and Cumulative Effects
3.14.1 Introduction
This section summarizes potential secondary effects of the project and the
cumulative  effects  of  the  project  combined  with  other  ongoing  and  planned
projects included in the No Build Alternative.

Secondary effects, or indirect effects, are defined as those that are “caused
by the action and are later in time or farther rerouted in distance, but are still
reasonably foreseeable. Indirect effects may include growth inducing effects
and  other  effects  related  to  induced  changes  in  the  patterns  of  land  use,
population  density  or  growth rate,  and related effects  on  air  and water  and
other natural systems, including ecosystems” (40 CFR 1508.8(b)). For potential
secondary effects, the assessment identified resources that would be affected
by  long-term  patterns  of  land  use  related  to  population  and  employment
growth  expected  to  occur  as  a  result  of  the  implementation  of  the  project
alternatives.

Cumulative effects are defined as “the impact on the environment which
results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions regardless of what agency
(federal or non-federal) or person undertakes such other actions. Cumulative
impacts can result from individually minor but collectively significant actions
taking place over a period of time” (40 CFR 1508.7).  For potential cumulative
effects, the assessment identified resources with potential effects
documented  in  previous  sections  that  would  also  be  potentially  affected  by
other projects included in the No Build Alternative, summarized in Table 2.2-
2.

3.14.2 Secondary Effects
Potential secondary effects identified for this project are described below.
Unless otherwise noted, any potential secondary effects identified for the
Streetcar Build Alternative in this section would be consistent across all
western terminus Design Options.

Potential secondary effects are primarily related to corridor growth that may
occur in response to improved mobility and accessibility along the corridor.
The analysis in this AA/EA shows that it is unlikely that the No Build, TSM 1 or
TSM  2  Alternative  would  contribute  to  changes  in  the  corridor  that  would
result in notable secondary effects. However, implementation of the Streetcar
Build Alternative may result in secondary effects associated with increased
land value and greater levels of growth and development along the corridor.
Arlington County and Fairfax County have both implemented planning policies
that would be supportive of a higher-quality, higher-capacity transit
investment along the corridor that would be able to respond to redevelopment
and potentially new development should it occur.  However, with more people
potentially concentrated along the corridor, Arlington and Fairfax County may
need to review the adequacy of county services such as schools, libraries, and
emergency services that serve the corridor.

Another  aspect  of  potential  secondary  effects  along  the  corridor  pertains  to
the property premiums.  The economic analysis shows that under the No Build,
TSM 1 and TSM 2 Alternatives that property values are unlikely to be notably
influenced by transit.  The Streetcar Build Alternative is expected to lead to
increases in value (conservatively estimated at four percent for this study) for
properties  immediately  adjacent  to  the  corridor,  resulting  in  an  increase  in
the local tax bases.  Over time, property values could continue to increase as
the  corridor  gains  in  attractiveness.  This  in  turn  would  have  a  positive
secondary effect on the local tax base.

An adverse secondary effect of redevelopment may be the continued threat of
retaining affordable housing for low-income residents currently residing along
the corridor.  In anticipation of this potential effect, Arlington County is
studying potential means to adjust and enforce affordable housing policies to
ensure  that  the  current  residents  of  the  corridor  can  remain  in  the  corridor
and share in the benefits offered by the alternative (see also Section 3.6).

3.14.3 Cumulative Effects
The assessment examined potential effects on resources within the study
corridor by projects identified in the No Build Alternative and evaluated if the
Columbia  Pike  Transit  Initiative  would  add  to  those  effects.  The  following
resource areas were identified as having potential cumulative effects. In this
section,  unless otherwise noted, any potential cumulative effects identified
for the Streetcar Build Alternative would be consistent across all western
terminus Design Options.

Transportation
Potential cumulative effects related to other transportation improvements are
examined in the analyses in Section 3.1, which considers future traffic and
transit conditions based on planned future transportation networks. All of the
projects considered under the No Build Alternative are intended to make
improvements to the overall transportation network. Provision of the
Columbia  Pike  Transit  Initiative  would  also  result  in  beneficial  cumulative
effects to Columbia Pike corridor transportation network.  Specifically, the
TSM  1  Alternative  would  have  a  minimal  cumulative  effect  on  the
transportation  network.  The  TSM  2  Alternative  would  provide  greater
beneficial cumulative effects on the transportation network, by further
increasing  capacity  and mobility.  The Streetcar  Build  Alternative  would  have
the greatest beneficial cumulative effect on the transportation network by
providing the most capacity and best ability to respond to future transit
growth.

Land Acquisitions
Several  projects  of  the  No  Build  Alternative  would  have  potential  land
acquisition requirements that would affect parcels along the Columbia Pike
Transit Initiative corridor. These projects include the following:

Columbia Pike Multimodal Improvements Project
Columbia Pike Super Stops Program
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Baileys Crossroads Streetscape Improvements Project
Realignment of South Buchanan Street
12th Street South connection between Fern Street and Eads Street

Some of the parcels potentially affected by these projects would have additive
effects  on  parcels  affected  by  the  TSM  2  or  the  Streetcar  Build  Alternatives
along  the  proposed  alignment.  The  TSM  1  Alternative  does  not  result  in  any
land acquisitions.   However,  it  is  not  expected that  either  the TSM 2  or  the
Streetcar Build Alternative would contribute to land acquisitions that would
result in the eventual displacement of residents or businesses or render a
parcel unusable.

Water Resources
The Washington Boulevard Bridge and Interchange Replacement Project would
potentially  affect  the  RPA  located  within  the  northeast  quadrant  of  the
interchange. One of the proposed TPSS locations for the Streetcar Build
Alternative is within the northeast quadrant of the intersection and within the
boundaries of the RPA, although outside of the portion with natural
vegetation. The two projects are likely to cumulatively affect the Long Branch
Stream and associated RPA.

Many of the projects provided under the No Build Alternative likely have the
potential to increase impervious surface within the study corridor, which could
result in effects to water quality.  Provision of new transit stops, the Jefferson
Street Transit Center, TPSSs, the Construction Staging and Permanent
Equipment Storage Site, and the O&M facility under the TSM 2 and/or
Streetcar Build Alternatives could also contribute to minor increases in
impervious surface that could have a minor effect on water quality.

Construction Impacts
The Columbia Pike Multimodal Improvements Project and Washington
Boulevard Bridge and Interchange Replacement Project would involve roadway
reconstruction and would likely have temporary but significant effects on
traffic along portions of Columbia Pike during construction due to temporary
lane closures. In addition, the Baileys Crossroads Streetscape Improvements
Project could involve minor construction activities in the vicinity of Jefferson
Street and Leesburg Pike. The Streetcar Build Alternative would have similar
effects on Columbia Pike and the Jefferson Street/Leesburg Pike area during
construction.

3.14.4 Minimization and Mitigation Measures
To lessen the cumulative effects on identified resources, the following
minimization measures are proposed:

Land Acquisitions– For the TSM 2 and Streetcar Build Alternatives,
identification of parcels where land acquisition needs overlap among
two or more projects is needed to limit acquisition costs and
disruption to property owners.
Water Quality – For the Streetcar Build Alternative, coordination of
the Washington Boulevard TPSS site location with designs for the
rebuilt Washington Boulevard Interchange is needed to assess
potential cumulative adverse effects on the RPA.
Construction Impacts – For the Streetcar Build Alternative,
coordination of projects during construction phases will be critical to
avoid redundant utility relocations and roadway reconstruction
activities and also to maintain adequate traffic operations and access
to residences and businesses along the corridor.
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3.15 Safety and Security
3.15.1 Introduction
This section identifies safety and security considerations associated with the
proposed alternatives and the design features that will be incorporated to
maximize safety and security. The section is organized into four categories:

Personal Security for Travelers;
Accessibility;
Safe Operations for Travelers; and
Reliability and Emergency Response.

The  corridor  is  characterized  by  high  levels  of  transportation  activity  of  all
modes. Most intersections along the corridor are signalized and the roadway
handles heavy volumes of automobile traffic a day. Pedestrian signals are
present at most major intersections, and current transit passengers in the
corridor use curbside bus stops. Bicycle activity is fairly low along the
corridor; Arlington County has encouraged cyclists to use alternate routes to
avoid the busy auto- and transit- oriented corridor.

Within their respective counties, the Fairfax County Police Department and
the Arlington County Police Department have jurisdiction over public safety.
Within  the  Metrorail  and  Metrobus  systems,  WMATA  Transit  Police  lead  law
enforcement activities and coordinate with local jurisdictions.

Resources used to assess the alternatives with regard to safety and security
include:

Personal Security for Travelers: American Public Transportation
Association. (2010). Recommended Practice: 2010 Crime Prevention
through Environmental Design (CPTED) for Transit Facilities.
Safe Operations for travelers: Federal Transit Administration (FTA).
(2007). 2007 Transit Safety and Security Statistics.

Analysis of accident rates for transit vehicles, pedestrians, bicycles, and
automobiles was constrained by the available data. FTA’s 2007 Transit Safety
and Security Statistics provides  accident  rate  data  for  commuter  rail,  heavy
rail (rapid transit), light rail (streetcar), motor bus, and automated guideway.
For purposes of this analysis, the “motor bus” mode was used to best
represent  the  No  Build,  TSM  1,  and  TSM  2  Alternatives  and  the  “light  rail
(streetcar)”  was  assumed  for  the  Streetcar  Build  Alternative;  however,  this
publication defines “light rail (streetcar)” as “Urban transit which uses
predominately reserved but not always grade-separated rights-of-way.” The
Streetcar Build Alternative does not assume travel in its own right-of-way.

3.15.2 Key Findings
Personal Security of Travelers
For this AA/EA, assessment of personal security relates to how changes in the
physical environment may affect a person’s perception and experience of
safety. Crime Prevention through Environmental Design (CPTED) standards aim
to reduce opportunity for crime through  design using five strategies: natural
surveillance; natural access control; territorial reinforcement (using buildings,
fences, pavement, signs and landscaping to express ownership); activity
support (placing the right activity in the space); and maintenance (addressing
the  inspection,  repair  and  general  housekeeping  of  the  space).

22
  CPTED

emphasizes using the structures, spaces, lighting and people around an area to
prevent crime and to reduce loss.

For transit systems, this often means incorporating design elements that
increase visibility to and from stops and station stops (riders can see what is
going on around them, and passers-by can see riders) and maintaining
cleanliness to improve the perception of safety. Strategies include better
lighting, the use of transparent rather than opaque design and building
materials, and the use of graffiti-resistant materials.

No Build Alternative: Super Stops would be designed in consideration of
personal safety of transit riders. Station stops are well lit, positioned to
maximize visibility, and use transparent glass. Emergency phones would be
available at each stop, with operations staff always available to field calls.
Arlington County and Fairfax County would clean and maintain the areas
around the stops on an ongoing basis.

TSM 1 Alternative: Similar  to  No  Build  Alternative,  Super  Stops  would  be
designed  in  consideration  of  personal  safety  of  transit  riders.   The  TSM  1
Alternative would consolidate bus stops along the corridor. Consolidated bus
stops  lead  to  slightly  higher  numbers  of  transit  passengers  at  a  stop,  which
contributes to a sense of increased personal security, especially during
evening  and  late-night  hours.  Emergency  phones  would  be  available  at  each
stop, with operations staff always available to field calls.

TSM 2 Alternative: All stops including the Super Stops along the entire TSM 2
alignment,  would  be  designed  in  consideration  of  personal  safety  of  transit
riders. The TSM 2 Alternative would consolidate bus stops along the corridor.
Consolidated bus stops would lead to slightly higher numbers of transit
passengers at stops, which contributes to a sense of increased personal
security, especially during evening and late-night hours. The TSM 2 also
includes the Jefferson Street Transit Center, which would be designed in
consideration of personal safety of transit riders, by incorporating sufficient
lighting and other CPTED standards. Emergency phones would be available at
each stop, with operations staff always available to field calls.

22 http://www.aptastandards.com/Portals/0/Security_pdfs/APTA-SS-SIS-RP-007-
10_CPTED.pdf



May 2012 3-833-83

Streetcar Build Alternative: All station stops, including the Super Stops along
the  entire  Streetcar  Build  alignment,  would  be  designed  in  consideration  of
personal safety of transit riders. The Streetcar Build Alternative would
consolidate bus stops along the corridor. Consolidated bus stops would lead to
slightly higher numbers of transit passengers at stops, which contributes to a
sense of increased personal security, especially during evening and late-night
hours. The Streetcar Build Alternative would include the Jefferson Street
Transit Center, which would be designed in consideration of personal safety of
transit riders, by incorporating sufficient lighting and other CPTED standards.
Emergency  phones  would  be  available  at  each  stop,  with  operations  staff
always available to field calls.

Accessibility
All  vehicles  and stops  would  comply  with  the Americans  with  Disabilities  Act
(ADA) to facilitate convenience and safety of disabled passengers.  Transit
vehicles  for  each  alternative  would  provide  allocated  space  and/or  priority
seating for individuals who use wheelchairs.

No Build Alternative: The No Build Alternative would assume standard 40-foot
Metrobuses and 35-foot ART buses. Both of these transit vehicles are wheel-
chair  accessible.  The  Super  Stops  would  include  the  installation  of  ADA
compliant pedestrian pads at stops and the removal of center panels from the
front of shelters to improve ADA access.

TSM 1 Alternative: Similar to No Build Alternative.

TSM 2 Alternative: The TSM 2 Alternative would deploy articulated buses on
the 16G and 16H routes and standard 40-foot Metrobuses and 35-foot ART
buses  on  all  other  routes.  All  of  the  transit  vehicles  would  be  wheel-chair
accessible.  The  articulated  buses  would  be  low-floor  buses  that  are  ADA
compliant and include a kneeling and raising system to meet various curb
heights,  a  wheelchair  ramp,  and  two  wheelchair  positions.  Low-floor  with
wheelchair ramps and kneeling features allow for easier boarding.

The stops would include the installation of ADA compliant pedestrian pads at
stops and the removal of center panels from the front of shelters to improve
ADA access.

Streetcar Build Alternative: The Streetcar Build Alternative would deploy
streetcars, as well as 40-foot Metrobuses and 35-foot ART buses. The
streetcars would be low-floor vehicles with three doors per side, two of which
would be equipped with ramps for ADA accessibility. Streetcar vehicle doors
are  also  wider  than  bus  doors,  which  would  provide  easier  access.  There  is
ample low-floor area within the vehicle for two wheelchair locations.

Safe Operations for Travelers
When various modes of transportation share the right-of-way, there is
potential for adverse interactions. FTA’s 2007 Transit Safety and Security
Statistics provided  incident,  collision,  and  injury  data  related  to  various
modes of travel. The results represent the total number of incidents reported

in  one calendar  year  and normalized by  vehicle  miles.  The 2007 findings  are
summarized in Table 3.15-1, below:

Table 3.15-1:  Transit Safety and Security Findings (2007)
Category Motorbus Light Rail
Total Incidents 11, 053 983
Collisions with vehicles, objects, and people 7,186 577
Injuries 12,859 838
Derailments/Running off Road 47 56

Source: FTA’s 2007 Transit Safety and Security Statistics.

It is assumed that if the Streetcar Build Alternative is selected as the Locally
Preferred  Alternative,  the  Virginia  Department  of  Rail  and  Public
Transportation (DRPT) would oversee the safety and security of the system in
accordance with 49 CFR Part 659: Rail Fixed Guideway Systems; Safety
Oversight.

No Build Alternative
Traffic: The  No  Build  Alternative  would  assume  a  similar  environment  of
pedestrian  and  traffic  interactions  as  today.  However,  as  general  levels  of
traffic continue to increase, the likelihood for conflicts increase.

Pedestrians:   The No Build Alternative would assume a similar environment of
pedestrian  and  traffic  interactions  as  today.  However,  as  general  levels  of
traffic continue to increase, the likelihood for pedestrian and automobile
conflicts increase.

Bicycles: The  No  Build  Alternative  would  assume  an  enhanced  and  safer
environment for cyclists, given the planned continuous bike facility parallel to
and  along  the  corridor.  The  No  Build  Alternative  would  include  a  multi-use
path  at  east  (Joyce  Street  to  Courthouse  Road)  and  west  (Four  Mile  Run  to
South Jefferson Street) ends of Columbia Pike in Arlington County; and bicycle
boulevards are planned along parallel streets between Courthouse Road and
Four Mile Run. More discussion on bicycle facilities is included in Section 3.1.

TSM 1 Alternative
Traffic: Similar to No Build Alternative.

Pedestrians:   Similar to No Build Alternative.

Bicycles: Similar to No Build Alternative.

TSM 2 Alternative
Traffic: Similar to No Build Alternative.

Pedestrians:  The majority of stops would be curb-side and provide raised
boarding areas, allowing easy entry and exits off transit vehicles.

Bicycles: Similar to the No Build Alternative.

Streetcar Build Alternative
Traffic:  Because the streetcar would operate in mixed traffic, traffic control
signage and protocols would be similar to what travelers experience today.
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Along the majority of the corridor, streetcar vehicles would operate along the
outside lanes  of  Columbia  Pike.   At  the east  and west  ends  of  the Streetcar
Build Alternative alignment, streetcar vehicles would operate along the inside
lanes along with other traffic. Special signage and signal phases would be used
to facilitate streetcar vehicle movements in the following locations:

Jefferson Street and Columbia Pike (to allow the streetcar vehicles to
turn onto South Jefferson Street)
Greenbrier Street and Columbia Pike (to allow streetcar vehicles to
move into the inside lane for left turns onto South Jefferson Street)
Columbia Pike at Scott Street (to allow streetcar vehicles to
transition away from the Washington Boulevard exit ramp)
12th and Eads Streets (to allow access to the O&M facility)

Streetcar vehicles would be equipped with turn signals, side view mirrors, and
emergency braking systems to aid the driver and avoid collisions. All vehicles
would be equipped with a speed governor, to ensure that vehicles stay within
the designated speed limits.

Motorists would interact with streetcars similarly to buses, keeping a safe
distance behind the streetcar vehicle and avoiding sudden turns in front of the
streetcar vehicle.

Pedestrian: The majority of station stops would be curb-side and provide
raised boarding areas, allowing easy entry and exits off transit vehicles.
Access to center platform stops would be via signal-protected crosswalks at
intersections and special crossing locations. Center platform stops are located
along 12th Street, South Hayes Street, South Joyce Street, and South Jefferson
Street.

Bicycles: As  noted  in  Section  3.1.5,  embedded  streetcar  tracks  present
potential  hazards  to  bicyclists  crossing  or  riding  along  the  transit  lane.  A
cyclist’s  tires  can  become  stuck  in  the  narrow  flangeway  gap  next  to  the
running  surface  of  each  rail.  Bicycle  turning  movements  across  tracks  are  a
particular focus of attention, especially where riders cross tracks at shallow
oblique angles.  Arlington County in coordination with the National Capital
Region Transportation Planning Board and the Transportation and Land-Use
Connections Program, recently conducted a study on streetcar and bicycle
interactions. The study identified a range of mitigation strategies, from
education programs for cyclists and motorists, to physical separation between
bicycle and streetcar facilities, to design treatments that facilitate bicycle
turns over streetcar tracks at safe angles. Figure 3.15-1 shows an example of
a  warning  sign,  alerting  cyclists  to  cross  streetcar  tracks  at  a  right-angle  in
Portland, Oregon. As described in the No Build Alternative, Arlington County is
developing a continuous bike facility parallel to and along Columbia Pike.

Figure 3.15-1:  Bicycle and Streetcar Tracks Crossing Caution Sign

Reliability and Emergency Response
No Build: Both counties would be prepared to respond appropriately and
develop  response  plans  if  a  transit  vehicle  breaks  down.  The  Super  Stops
would include centralized communication system and real-time information
displays to alert passengers to any emergencies.

TSM 1: Similar to No Build.

TSM 2: All  station  stops  along  the  full  alignment  would  be  equipped  with  a
centralized communication system and real-time information displays to alert
passengers to any emergencies.

Streetcar Build: If a streetcar or bus breaks down, the counties would quickly
respond to remove the vehicle from the right-of-way. In addition, if a car or
object  is  blocking  the  streetcar  tracks,  the  Counties  would  remove  the
impediment. The Streetcar Build Alternative would tow vehicles and ensure
operation throughout the daily period of transit service. The station stops
would also have a full-time operations control center to respond and alert
passengers to any emergencies.

3.15.3 Minimization and Mitigation
No impacts have been identified that require minimization or mitigation for
the No Build or TSM Alternatives.

Streetcar Build: For bicycle use under the Streetcar Build Alternative,
potential effects would be mitigated through the following measures:
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Information campaigns to highlight the continuous bike facilities
along the corridor;
Specialized signage and pavement markings would be placed related
to track crossings to alert pedestrians, cyclists, and motorists to
potential hazards and encourage crossings at right angles to in-street
rails; and
Openings for the streetcar wheel flanges along the track shall meet
minimum standards to minimize injury to pedestrians, bicyclists, and
motorcyclists traveling across or along the tracks.

3.16 Construction Impacts and Potential Permits
3.16.1 Introduction
This  section  identifies  and  assesses  the  potential  impacts  that  could  be
created  by  construction  of  the  alternatives  and  identifies  the  permits  and
approvals that may be required to undertake the project.

3.16.2 Key Findings
The  physical  features  that  characterize  each  alternative  are  listed  below  by
alternative,  followed  in  each  case  by  descriptions  of  the  type  or  nature  of
impacts associated with constructing the physical features.

No Build Alternative
Temporary construction effects are likely to occur along the corridor, as a
result of the various transportation improvement projects proposed and
planned  under  the  No  Build  Alterative.   The  construction  effects  of  those
projects  are  not  documented  in  this  AA/EA.   It  is  assumed  that  for  each
individual project conducted as part of the No Build Alternative, construction
activities have been approved and all applicable permits would be acquired.

TSM 1 Alternative
Potential construction impacts would be minimal for implementation of the
TSM  1  Alternative.   Construction  activities  under  this  alternative  would  be
focused on the consolidation of existing transit stops along the corridor.
These minor construction effects may result in:

Construction noise and vibration
Air Quality
Light pollution/glare
Temporary effects on water quality
Temporary lane closures
Temporary sidewalk closures
Temporary utility service interruptions
Temporary effects on businesses

To offset these potential effects, construction activities would be coordinated
to occur  at  times  that  would  have the least  effect  on corridor  activities  and
persons living along the corridor.  Best Management Practices (BMPs) would be
used to minimize the temporary effects associated with construction
activities.  In addition, site-specific environmental health and safety plans
would be used to ensure the protection of workers at construction sites and of
residents whose properties are adjacent to the site

Construction Noise and Vibration: Temporary impacts due to construction
activities could occur, but several noise and vibration control measures would
be  available  to  eliminate  these  potential  impacts,  including,  equipment
shrouds, temporary barriers, and shifting the loudest equipment operations to
less-sensitive periods of the daytime.
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Noise  levels  from  construction  vehicles  and  equipment  could  create  a
temporary nuisance at some receptors along the corridor, but sound levels are
not expected to enter into a range that would be unsafe for human hearing.
Contractors would be required to comply with all local noise ordinances.
Currently, both Arlington and Fairfax County allow noise levels of up to 90 dBA
for construction activities during the daytime period from 7:00 am to 9:00 pm.
In  the  event  that  air  quality  or  noise  levels  become  hazardous,  temporary
barriers may be erected between sources and receptors. Additionally,
vibration-based equipment rather than impact-based equipment could be used
during construction to minimize noise, dust, and other potential effects.

Air Quality
Construction could result in temporary impacts to air quality, which could be
unsafe for sensitive groups. Sources of these potential impacts include direct
emissions from construction equipment and trucks, increased emissions from
motor vehicles on streets due to disruption of traffic flow, and fugitive dust
emissions.  These  impacts  would  be  temporary,  and  would  affect  only  the
immediate vicinity of the construction sites and their access routes. Emissions
from project-related construction equipment and trucks would be much less
than the total emissions from other industrial and transportation sources in
the region, and therefore are expected to be insignificant with respect to
NAAQS compliance.

Temporary Effects on Water Quality: Detailed sediment and erosion control
and stormwater management plans would be developed for construction
activities to minimize effects on water quality.

Temporary Lane Closures: In the event that temporary lane closures are
required, appropriate signage and notification to travelers would be provided.

Temporary Sidewalk Closures: Temporary sidewalk closures may result from
construction activities.  In areas where a sidewalk closure is necessary,
pedestrians would be provided appropriate signage to safely navigate the
construction area or provided a detour route to avoid the construction site.
Appropriate separation from construction activities will be provided to ensure
pedestrian safety at all times.

Temporary Utility Service Interruptions: Construction activities may also
result in temporary service interruptions to utility service along the corridor.
Prior to conducting any construction activities, outreach to utility provides
along  the  corridor  would  occur.   Service  interruptions,  if  required  would  be
timed to occur outside of peak usage time.

Temporary Effects on Businesses
In addition to taking action to prevent or control the construction-related
impacts mentioned above, mitigation measures will also be considered in
averting  impacts  to  businesses  along  the  corridor.  Sidewalk  space  and  on-
street parking spaces might be occupied temporarily for station stop and
alignment construction, thereby reducing access. Reduced visibility of
commercial signs and businesses could occur. These construction impacts
could, in turn, produce adverse economic impacts to commercial

establishments. Several mitigation measures could be undertaken to diminish
these impacts. County staff and construction personnel could:

Contact and interview individual businesses to identify business
usage, delivery, and shipping patterns, as well as critical times of the
day or year for business activities to aid in developing Worksite
Traffic Control Plans and to ensure that critical business activities are
not disrupted.
During construction, develop, fund, and maintain a telephone hotline
and one or more County Field Offices with staff to address community
issues and concerns as they arise. The office would provide a physical
location where information pertaining to construction can be
exchanged.
Sponsor local events to promote awareness of the project.
Notify property owners, businesses, and residences of major
construction activities (e.g., utility relocation/disruption and
milestones; re-routing of delivery trucks).
Provide literature to public and news media, schedule promotional
displays, participate in community committees, and make
presentations, as needed, about the project.
Coordinate business outreach programs, and implement promotions
for businesses most affected by the construction.

TSM 2 Alternative
Construction  impacts  related  to  the  TSM  2  Alternative  would  be  primarily
focused on stop consolidation along Columbia Pike and the implementation of
Superstops  in  the  Skyline  and  Pentagon  City  areas.   Another  area  of
construction impacts associated with this alternative is the proposed Jefferson
Street Transit Center.  Construction of the transit center would include a
structure to accommodate bus bays and surface parking for transit users.
Construction would be staged on-site or adjacent to the proposed facilities.
The types of temporary construction effects and possible BMPs to minimize
those effects would be similar to those described for the TSM 1 Alternative.

Streetcar Build Alternative
Construction effects related to the Streetcar Build Alternative would result
from proposed transit stops, the Jefferson Street Transit Center, regrading of
Jefferson Street, structural reinforcement of the Four Mile Run Bridge, the
O&M facility and the Construction Staging and Permanent Equipment Storage
Site.

Structural  work  would  be  required  for  tow  of  the  three  Western  Terminus
Design  Options:  reinforcement  of  the  existing  roadway  deck  for  the  Skyline
Plaza  Option,  and  erection  of  a  retaining  structure  parallel  to  the  proposed
alignment for the Route 7 Option.

The  Streetcar  Build  Alternative  would  have  all  of  the  same  types  of
construction  effects  as  described for  the TSM Alternatives,  with  the addition
of the following:
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Temporary effects on Four Mile Run Trail, W&OD Trail, and
Glencarlyn Park; and
Utility modification and relocation.

Temporary Effects on Parklands: The Streetcar Build Alternative would have
temporary  effects  on the Four  Mile  Run Trail  and the W&OD trail  during  the
construction phase of the Four Mile Run Bridge structure improvements.  The
mitigation plan would include developing temporary rerouting of the trails and
appropriate signage. Appropriate barriers between trail users and construction
activities  would  be  maintained  to  ensure  safety  of  the  trail  users.   Upon
completion of the construction activities, the trails would be returned to the
previous conditions.  The project sponsor would coordinate with the owners of
trails to further develop a minimization and mitigation plan for the temporary
effects.

Utility Modification and Relocation: In  keeping  with  the WMATA Tram/LRT
Guideline Design Criteria, conceptual design work has identified locations
along  the  Streetcar  Build  Alternative  alignment  where  parallel  and  crossing
utilities may need to be modified or relocated to allow for necessary access to
utility lines and adequate spacing between utility features and streetcar
infrastructure. Existing utilities include publicly operated water, electric,
storm  water,  and  sanitary  sewer  lines;  and  privately  operated  gas,  electric,
and communications lines.

If  the Streetcar  Build  Alternative  were advanced to  the next  level  of  design
and  development,  coordination  with  utility  operators  would  be  needed  to
refine the extent of necessary modifications and relocations and to minimize
potential utility service disruptions during construction. Careful design,
routing service onto temporary lines, and installing new utility infrastructure,
as appropriate, would minimize and mitigate construction-related impacts.

Construction Staging: Construction activities related to the Streetcar Build
Alternative would require areas for staging of equipment and materials. For
the proposed O&M facility, TPSS, and Jefferson Street Transit Center,
construction  could  be  staged  on-site,  adjacent  to  the  work.  Guideway
elements would require additional temporary lay-down and staging areas;
preliminary locations have been identified, including the proposed equipment
storage site near the Navy Annex, the existing Arlington County park and ride
lot near Four Mile Run Drive, and a portion of the proposed Jefferson Street
Transit Center parking area.

As work progresses along the Streetcar Build alignment, construction activities
would  be  restricted  to  short  segments,  and  sequenced  such  that
civil/structural work, then track work, then systems work can progress in turn.
Roadways  would  be  open  to  traffic  during  construction,  with  temporary
closures at intersections and locations where the alignment transitions from
one roadway to another (such as from Columbia Pike to South Jefferson
Street).

3.16.3 Permits and Approvals
Land Use & Zoning
Proposed improvements within Arlington County and Fairfax County would
require review under local zoning ordinances.  The following types of permits
may be required, depending on the nature of the development activity: zoning
exemption, zoning permit, special use permit, conditional use permit, special
exception  permit,  rezoning  approval,  or  approval  of  an  amendment  to  the
approved Final Development Plan (Fairfax County only).

Water Resources
Several potential permits have been identified for construction activities that
would affect noted water resources.  Applicable permits may include, but are
not necessarily limited to:

US Army Corps of Engineers Nation Wide Permit - Proposed
substructure work on the Four Mile Run Bridge may require a United
States Army Corps of Engineers Nationwide Permit for Temporary
Construction, Access, and Dewatering.
National Pollutant Discharge Elimination System (NPDES) – An EPA
permit would be required under the NPDES stormwater program for
construction activities that disturb one acre of more. Preparation of a
stormwater pollution prevention plan is also required.
Virginia Pollutant Discharge Elimination System (VPDES) – A VDCR
permit would be required under the VPDES permit program for
construction activities that disturb an area of 2500 square feet or
more within areas designated as subject to the Chesapeake Bay Area
Designation and Management Regulations.  A Stormwater Pollution
Prevention Plan (SWPPP) would be required prior to general permit
registration to VDCR.
Local Chesapeake Bay Preservation Ordinances – The project would
require review under the local ordinances of Arlington County and
Fairfax County for proposed improvements within their jurisdictions.
Potential land disturbance activities in RPAs would require special
review and approval.
Local Erosion and Sediment Control Ordinances – The project would
require review under the local ordinances of Arlington County and
Fairfax County for proposed improvements within their jurisdictions.

Contaminated Materials
Permits,  approvals,  or  listed  programs  with  regard  to  contaminated  or
hazardous materials would be required or considered should the materials be
encountered during the planning, design, or construction of the project.
Potential mitigation measures may include:

Voluntary Remediation – The project could require the acquisition of
properties which are known to be contaminated and or encounter
previously unidentified petroleum releases within the proposed ROW.
The project sponsors could enter into a Voluntary Remediation
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agreement with VDEQ to streamline and ascertain the appropriate
remediation of any sites that could be encountered on the project in
accordance with Chapter 160, Voluntary Remediation Regulations, of
the Waste Regulations effective July 1, 2002 (9 Virginia
Administrative Code (VAC) 20-160).
Underground Storage Tanks (USTs) – The project could encounter
known or previously unknown USTs on properties to be acquired or
within the proposed ROW. In accordance with Chapter 580 of the
Virginia Administrative Code, the requirements for the Storage Tank
Program is included under the State Water Control Board and
overseen by the VDEQ. In accordance with these requirements and
the Storage Tank Program Technical Manual (VDEQ Guidance
Document #01-2024), the removal of regulated USTs would require
the Project to follow all rules and regulations; obtain a local building
permit; complete a closure assessment; and submit a closure packet
within 30 days of closure of the UST.
Releases of Petroleum or Regulated Substances – In accordance with
the Release Reporting, Investigation, and Confirmation regulations (9
VAC 25-580-190), suspected and confirmed releases from USTs,
Aboveground Storage Tanks (ASTs) and other sources (as applicable)
would be required to be reported to VDEQ Northern Field Office upon
discovery of a release during the development of the project.
Hazardous Materials – Though not anticipated, any hazardous
materials encountered or released during construction of the Project
could require a hazardous waste and management permit in
accordance with the Resource Conservation and Recovery Act, as
amended, 42 U.S.C. 6901 et seq., Federal Regulations 40 CFR 260-

272, Virginia Waste Management Act, Virginia Code §§ 10.1-1400 et
seq., and the Virginia Administrative Code 9 VAC 20-60-270.61 (40
CFR 270.61).
Asbestos and Lead – In accordance with Section 40.1-51.20 to 51.22 of
the Code of Virginia, permits for the removal of ACM and/or LBP
would be required should the project require the demolition of a
building or structure which may contain these hazardous materials.
Air Permits – The traction power substations and maintenance
facilities could require air permits because they may emit regulated
pollutants and to ensure that these emissions do not harm public
health or cause significant deterioration in areas that presently have
clean air.  The facilities will be evaluated to determine whether they
meet the criteria included in the Virginia Air Pollution Control Law
and the Commonwealth’s responsibilities under the federal CAA.

3.16.4 Project Commitments
This AA/EA identifies specific effects and potential mitigations associated with
the  Columbia  Pike  Transit  Initiative  alternatives.   As  an  LPA  is  selected  and
advanced toward implementation, further actions are necessary.  Table 3.16-
1 below identifies various commitments and coordination activities, by
alternative, which would be undertaken as the project advances. Multiple
projects  led  by  different  parties  are  concurrently  taking  place  along  the
Columbia Pike corridor.  This emphasizes the need to develop a coordination
plan  that  details  the  interface  with  other  ongoing  projects,  but  also  with
potentially affected communities and stakeholders along the corridor.

Table 3.16-1:  Project Commitments
Commitments

Topic

Related
Sections of
the AA/EA TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

Noise Analysis

Vol. I, Section
3.10;
Vol. II,
Section 9
Engineering
Plans

None None

During the design phase of the proposed
O&M facility when specific activities and
locations of required equipment are
identified, a more detailed noise analysis is
recommended.
Upon selection of a rail vehicle and final
design of streetcar track and systems, a
detailed assessment of the potential for
wheel-related noise impacts should be
conducted at the following locations:

o 12th Street & Eads Street (entrance
to proposed maintenance facility)

o Columbia Pike & Joyce Street
o Columbia Pike & Jefferson Street
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Commitments

Topic

Related
Sections of
the AA/EA TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

Hydrologic &
Hydraulic
Analysis

Vol. I, Section
3.12
Vol. II,
Section 11
Engineering
Plans

None None

Hydraulic analysis may be required for
placement of expanded pier footings within
Four Mile Run.  The project will continue
coordination with Arlington County, DEQ,
and FEMA to determine appropriate
analysis, if required.

Archaeological
Testing

Vol. I, Section
3.8
Vol. II,
Section 7
Engineering
Plans

None None

During subsequent phases of design,
archaeological testing would be conducted
and coordinated with VDHR for areas
identified as archaeologically sensitive
along the study corridor.

Utilities Engineering
Plans None

Coordinate with utility owners and with
other ongoing projects in the study area to:

o Identify utilities that could be
affected by implementation of the
alternative, and

o Develop applicable utility
modification designs or
approaches.

Coordinate with utility owners and with
other ongoing projects in the study area to:

o Identify utilities that could be
affected by implementation of the
alternative, and

o Develop applicable utility
modification designs or
approaches.

Parks
Vol. I, Section
3.9 None None

Coordinate with Arlington County regarding
temporary effects on Four Mile Run Trail
and Glencarlyn Park due to necessary
improvements to Four Mile Run Bridge.
Coordinate with the NVRPA regarding
temporary effects on W&OD trail/property
due to necessary improvements to Four Mile
Run Bridge.

Public
Involvement

Vol. I, Section
6.0

Continue public
involvement and
outreach with
affected communities
and stakeholders.

Continue public involvement and outreach
with affected communities and
stakeholders.

Continue public involvement and outreach
with affected communities and
stakeholders.

Right-of-Way
coordination

Vol. I, Section
3.3
Vol. II,
Section 4
Engineering
Plans

None

More specifically define limits of right-of-
way needs.
Coordination with potentially affected land
owners.

More specifically define limits of right-of-
way needs.
Coordination with potentially affected land
owners.
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Commitments

Topic

Related
Sections of
the AA/EA TSM 1 Alternative TSM 2 Alternative Streetcar Build Alternative

Construction-
related
Documents

Vol. I, Section
3.15
Engineering
Plans

None

Develop a coordination plan that details
the interface between the implementation
of the alternative and other ongoing
projects in the study area, including but
not limited to Super Stops, Multimodal
roadway improvements, Columbia Pike
realignment at the Navy Annex, Washington
Boulevard Interchange reconstruction, and
12th Street South reconstruction.
Develop appropriate stormwater, erosion
and sediment control plans for construction
activities.
Develop a list of construction related
permits required for project facilities.

Develop a coordination plan that details the
interface between the implementation of
the alternative and other ongoing projects
in the study area, including but not limited
to Super Stops, Multimodal roadway
improvements, Columbia Pike realignment
at the Navy Annex, Washington Boulevard
Interchange reconstruction, and 12th Street
South reconstruction.
Develop appropriate stormwater, erosion
and sediment control plans for construction
activities.
Develop a list of construction related
permits required for project facilities.
Develop maintenance of traffic plan for in-
street track and systems construction.

Pentagon City
Metrorail Station

Vol. I, Section
3.15
Engineering
Plans

None

The design phase should include an
adjacent construction analysis to ascertain
effects of the Pentagon City Super Stops
upon the underground Metrorail station and
line.

The design phase should include an adjacent
construction analysis to ascertain effects of
the streetcar station and line upon the
underground Metrorail station and line.

Jefferson St.
Transit Center

Vol. I, Section
3.15
Engineering
Plans

None

Reconstruction of existing parking lot will
require continued coordination with
property owners, tenants and stakeholders.

Reconstruction of existing parking lot will
require continued coordination with
property owners, tenants and stakeholders.

Skyline Area
Design Option

Vol. I, Section
3.1; None

The Skyline station and alignment will
require coordination with property owners
and stakeholders.

The Skyline station and alignment and their
structural elements will require
coordination with property owners and
stakeholders.


