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Chapter 1 – Introduction and National
Environmental Policy Act Tiering
Process
This Tier 2 Draft Environmental Assessment (Tier 2 EA) for proposed Interstate 66 (I-66) corridor
improvements from US 15 in Prince William County to I-495 in Fairfax County has been prepared in
accordance with requirements of the National Environmental Policy Act of 1969 (NEPA) through a joint
effort by the Federal Highway Administration (FHWA), the Virginia Department of Transportation (VDOT),
and the Virginia Department of Rail and Public Transportation (DRPT).
The Federal Transit
Administration, the US Army Corps of Engineers, and the US Environmental Protection Agency have
served as cooperating agencies. This Tier 2 study was undertaken to advance improvements identified
at a conceptual level in the Tier 1 Final Environmental Impact Statement (Tier 1 FEIS) and Tier 1 Record
of Decision (Tier 1 ROD) published in November 2013.

1.1 Tier 1 FEIS and Tier 1 ROD
1.1.1 Purpose of Tier 1 Study
As stated in the Purpose and Need chapter of the Tier 1 FEIS, the purpose of the Tier 1 study was to
“address existing and future transportation problems on I-66 and improve multimodal mobility along the
corridor by providing diverse travel choices in a cost-effective manner, and to enhance transportation
safety and travel reliability for the public.” The study was designed to aid in the development of a longterm vision for the I-66 corridor from US 15 to I-495 (Capital Beltway), taking into account corridor-wide
multimodal concepts to assist in making informed decisions about the best program of near-term and
long-term transportation improvements. The corridor-level conceptual study provided opportunities for
transportation agencies to work together to address issues ripe for decision-making and to preserve a
long-term vision while allowing on-going improvements to continue under the authority of the appropriate
lead agencies. This approach was designed, in part, to recognize that each lead agency has different
methods of project identification, programming, and project development. A full description of the Tier 1
scope of analyses and decisions was provided in Chapters 1 and 6 of the Tier 1 FEIS, the Memorandum
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of Agreement in Appendix A of the Tier 1 FEIS, and the Tier 1 ROD in Appendix E of the Tier 1 FEIS.
The Tier 1 FEIS and Tier 1 ROD can be viewed at: http://www.transform66.org/.

1.1.2 Decisions from Tier 1 Study
The decisions enumerated in the Tier 1 ROD included the following:








Ten improvement concepts were advanced (these are described in detail in Chapter 3 of the Tier
1 FEIS and summarized below in section 1.1.3). [Note: The Tier 1 FEIS explains how no single
improvement concept would fully meet the identified transportation needs in the corridor.
Therefore, the six capacity improvement concepts were characterized as discrete units, or
“building blocks,” with unique carrying abilities that could be put together in various combinations
to address travel demands within the corridor. The Tier 1 FEIS then evaluated various logically
consistent combinations of the improvement concepts that would additively meet more fully the
estimated person-trip demands in the corridor. This approach presumes that implementation of
one or more improvement concepts would not preclude implementation of other improvement
concepts independently or at a later time. Furthermore, the other four improvement concepts that
would address non-capacity needs also could be either advanced independently or combined
with the capacity-related improvement concepts. The Tier 1 FEIS was clear that the fact that ten
improvement concepts were advanced does not mean that projects associated with each
improvement concept will be implemented, and that projects with independent utility associated
with individual improvement concepts may be advanced independently of projects associated
with other improvement concepts.]
The general location for studying future highway and transit improvements is within the existing I66 corridor, with the exception of Virginia Railway Express improvements for which the general
location is the existing Virginia Railway Express alignment. Each of the improvement concepts
would be located within the corridor in which it currently exists, rather than within new-location
corridors.
No specific individual projects associated with the Tier 1 FEIS were identified in the Tier 1 ROD;
rather, the Tier 1 ROD allowed the Commonwealth of Virginia to identify individual Tier 2 projects
for subsequent study.
The consideration of tolls as a funding source was advanced for subsequent study.

1.1.3 Summary of Improvement Concepts Advanced from Tier 1
The following ten general improvement concepts were advanced in the Tier 1 ROD:








General Purpose Lanes: Construction of additional highway lanes open to all traffic.
Managed Lanes: Conversion of the existing HOV lane into either a one- or two-lane (in each
direction) facility that would operate as a high-occupancy toll facility where only high-occupant
vehicles would be exempt from paying a toll.
Metrorail Extension: Metrorail service extending west from Vienna to either Centreville or
Haymarket.
Light Rail Transit: Light rail service extending west from Vienna to either Centreville or
Haymarket.
Bus Rapid Transit: Separate guideway bus rapid transit extending west from Vienna to
Haymarket; service could extend east of Vienna.
VRE Extension: Extension of existing VRE service from Manassas to Haymarket.
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Improve Spot Locations/Chokepoints: Improvements that address operations constraints at
discrete locations (chokepoints) such as individual interchanges or specific junction points within
the interchanges (i.e., merge, diverge, or weaving areas).
Intermodal Connectivity: Availability of a full range of travel modes within the corridor, as well
as availability and functionality of connections between travel modes.
Safety Improvements: Safety improvements that address both location-specific and corridorwide safety concerns.
Transportation Communication and Technology: Continued enhancements to ITS technology
for all modes in the corridor, including traveler information, corridor and incident management,
and transit technology.

Chapter 6 of the Tier 1 FEIS outlined steps, analyses, and decisions anticipated during subsequent Tier 2
NEPA documentation to show the process by which improvement concepts would be implemented. In
addition, the Tier 1 ROD noted that in accordance with NEPA principles, the No-Build Alternative would
be under consideration for each Tier 2 project.

1.2 Scope of this Tier 2 EA
This Tier 2 EA addresses a set of transportation improvements derived from the Tier 1 improvement
concepts. Section 2, Purpose and Need, reiterates the existing and future transportation conditions and
needs that were defined in the Tier 1 FEIS for the study corridor, but provides updated supporting traffic
and transportation information. Section 3, Alternatives, describes the set of specific proposed
improvements, which is comprised of a mix of six of the ten concepts advanced by the Tier 1 ROD.
Information is provided regarding the basis for advancing this set of improvements at this time, while
leaving other concepts for potential further advancement independently. Specific alternatives involving
different elements (e.g., typical cross sections, access points, and interchange configurations) of the
proposed improvements are described and evaluated. In developing the alternatives, a key goal was to
design them in such a way as to not preclude future implementation of the remaining four improvement
concepts from the Tier 1 study. Section 4, Affected Environment and Environmental Consequences,
describes the affected environment and the direct, indirect, and cumulative environmental effects of the
alternatives for the proposed corridor improvements being considered in this Tier 2 EA. For the Tier 1
FEIS, the evaluation of potential environmental effects of the “Build” concepts was performed at a level of
analysis commensurate with the conceptual nature of the improvements and the broad level decisions to
be made in Tier 1. In contrast, for this Tier 2 EA, quantitative analyses have been conducted using data
based on ground surveys, engineering design, and precise modeling. Section 5, Comments and
Coordination, describes the public and agency coordination efforts during the course of preparing this
EA. The issues discussed in this Tier 2 EA reflect the extensive public and agency input received during
studies for both the Tier 1 FEIS and this Tier 2 EA.

1.3 Basis for Preparing an EA
FHWA’s regulations implementing NEPA identify the types of actions that normally require an EIS (23
CFR 771.115(a), e.g., a highway project of four or more lanes on new location). The I-66 Tier 2 project is
not a type of action that normally requires an EIS under that regulation. Instead, this project, which is
along the existing I-66 corridor, falls under the category of actions for which an EA is the appropriate
document type (23 CFR 771.115(c)). In addition, the preparation of a Tier 2 EA is consistent with the
Council on Environmental Quality’s tiering provisions at 40 CFR 1502.20. If, at any point during the EA
process, significant environmental impacts are identified, then an EIS would be prepared at that point.
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1.4 Next Steps
The EA will be made available for public review and comment. In addition to being posted on the project
website, the EA and supporting technical reports will be available for review at three public hearings to be
held at locations along the project corridor. All comments received on the EA will be considered and
substantive comments will be addressed in a Revised EA to be prepared once a preferred alternative is
identified.
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Chapter 2 – Purpose and Need
2.1 Study Area
The study area encompasses the 25-mile-long section of the I-66 corridor from US 15 (James Madison
Highway) in Prince William County to I-495 (Capital Beltway) in Fairfax County, as shown in Figure 2-1.
Transition areas extending slightly beyond these termini are included in order to connect proposed
improvements with the existing road on either end. Crossroads, interchange areas, and potential parkand-ride lot areas also are included in the study area, as well as lands adjacent to the corridor that could
potentially incur direct, indirect, or cumulative impacts as a result of the proposed project.

2.2 History








The first segments of I-66 west of I-495 were opened between 1958 and 1964. Over the years, a
number of access and capacity improvements have been made along the route as population and
employment in the region have continued to grow. These improvements have included road
widening, high-occupancy vehicle (HOV) lanes, bus transit, ride-sharing programs and facilities,
and Metrorail extension. Most recently, a project is under construction at the I-66/US 15
interchange as well as the section of I-66 east of the interchange to improve traffic operations.
In 1995, the Virginia Department of Rail and Public Transportation (DRPT) initiated the I-66 Major
Investment Study (MIS) to identify a Locally Preferred Transportation Investment Strategy for the
corridor. The study was completed in 1999 and recommended a range of roadway and transit
improvements. Recommendations were advanced to the I-66 Multimodal Transportation and
Environmental Study, which was initiated in 2002 but subsequently terminated pending additional
study of highway, transit, and transportation demand management (TDM) options to address
mobility needs within the corridor. FHWA ultimately rescinded the Notice of Intent for the EIS in a
Federal Register notice dated May 22, 2008.
In 2009, DRPT prepared the I-66 Transit/Transportation Demand Management (TDM) Study, which
focused on defining potential priority bus and bus rapid transit options in the corridor, but also
looked at potential highway, Metrorail, commuter rail, and bicycle and pedestrian improvements.
In November 2013, FHWA approved the Tier 1 Final EIS (FEIS) and a Tier 1 Record of Decision (ROD).
The Tier 1 FEIS studied potential multimodal improvements that could address existing and future
transportation needs in the I-66 corridor between US 15 and I-495. During the Tier 1 study, VDOT and
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DRPT evaluated ten improvement concepts that would increase capacity, provide multi-modal options,
improve individual interchanges, and address safety and operations (these ten concepts are identified in
Section 1.1.3). The Tier 1 FEIS was developed and signed by VDOT, DRPT, and FHWA.
Figure 2-1. I-66 Corridor

2.3 Purpose
The purpose and need identified in the Tier 1 FEIS is the foundation of the purpose and need in this Tier
2 EA. The Tier 1 FEIS contained a purpose statement, which was developed in collaboration with the
federal, state, and local participating agencies and other stakeholders that provided input during the
study. That statement remains valid for this Tier 2 EA. The purpose of the project is to address existing
and future transportation problems on I-66 and improve multimodal mobility along the corridor by
providing diverse travel choices in a cost-effective manner, and to enhance transportation safety and
travel reliability for the public. The transportation needs described in the Tier 1 FEIS also remain valid,
but have been refined and updated for this Tier 2 study to incorporate new traffic data, new operational
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analyses specific to this Tier 2 project, and other new information as applicable. The existing and future
transportation needs are discussed in the following sections.

2.4 Needs – Existing Conditions
2.4.1 Existing Configuration
Figure 2-2 depicts the existing lane configuration plus currently planned improvements

anticipated to be complete in 2016.
Figure 2-2. I-66 Lane Configuration (including projects under construction)



US 15 (Haymarket) to US 29 (Gainesville). This section is presently a four-lane facility and has
no HOV lanes. A project is currently underway to widen I-66 to eight lanes in this section,
including the inside lane (median side) as a single concurrent high-occupancy vehicle (HOV) lane
during peak hours in each direction. The interchange at US 15 also is being reconstructed. The
posted speed limit is 65 miles per hour (mph).
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US 29 (Gainesville) to US 50. This section is an eight-lane facility. The eastbound inside lane
(median side) is used as a concurrent HOV-2 (two occupants or more) lane in the AM peak
period (between the hours of 5:30 to 9:30 AM) and the westbound inside lane is an HOV-2 lane in
the PM peak period (3:00 to 7:00 PM) on weekdays. The posted speed limit is 65 mph in Prince
William County and transitions to 55 mph in Fairfax County.
US 50 to Capital Beltway (I-495). This section is a six-lane facility. The inside lane (median
side) is used as a concurrent HOV-2 lane during the peak hours in the peak directions, with the
same operating characteristics as the previous section. Additionally, the median is occupied by
heavy rail (Metrorail’s Orange Line) to just west of the interchange with VA 243 (Nutley Street) at
the Vienna station. The outside shoulder is used as a general purpose travel lane in the peak
travel direction from 5:30 to 11:00 AM and 2:00 to 8:00 PM on weekdays. The availability of the
shoulder lanes for use during these peak hours is indicated by overhead lighted green arrows.
The posted speed limit is 55 mph.

In addition to Metrorail that operates in the median at the eastern end of the project corridor, the current
transit system includes local and regional bus services that use the I-66 roadway and associated facilities
such as park-and-ride lots.

2.4.2 Transportation Capacity Deficiencies
As shown in Table 2-1, existing average daily traffic volumes on I-66 range from approximately 74,900
(total two-way between US 15 and US 29) and approximately 209,900 between US 50 (Lee Jackson
Highway) and VA 123 (Chain Bridge Road). Travel demands in the corridor exceed the carrying capacity
of I-66, resulting in congestion, reduced travel speeds, and unserved demand. In the Tier 1 FEIS, these
1
conditions were measured by “level of service” using techniques described in the Transportation
Research Board’s Highway Capacity Manual (HCM 2010) and the associated Highway Capacity Software
(HCS). The reported 2011 level of service was E or F for 12.8 miles of eastbound I-66 in the AM peak
hour and 15.7 miles of westbound I-66 in the PM peak hour.
Table 2-1. Existing (2014) and Future (2040) No-Build Daily Traffic Volumes
SEGMENT OF I-66

1

AADT 2014

AADT 2040

FROM:

TO:

EASTBOUND

WESTBOUND

EASTBOUND

WESTBOUND

US 15
US 29
VA 234
VA 234 Business
US 29
VA 28
VA 286
US 50
VA 123
VA 243

US 29
VA 234
VA 234 Business
US 29
VA 28
VA 286
US 50
VA 123
VA 243
I-495

40,900
66,200
67,200
85,000
85,200
94,400
79,700
105,400
103,000
96,800

34,000
59,800
60,700
77,200
75,600
93,000
82,300
104,500
97,000
94,500

59,200
87,100
92,900
115,800
113,700
114,800
97,300
116,200
109,700
99,600

60,500
82,100
89,700
112,400
105,500
122,200
104,100
117,900
103,200
97,700

Level of service (LOS) characterizes the operating conditions on roadway facilities in terms of traffic performance
measures related to speed and travel time, freedom to maneuver, traffic interruptions, and comfort and
convenience. The Highway Capacity Manual defines LOS for freeway segments as LOS A: 0-11 passenger cars
per mile per lane (pc/mi/ln); LOS B > 11-18 (pc/mi/ln); LOS C > 18-26 (pc/mi/ln); LOS D > 26-35 (pc/mi/ln); LOS E
> 35-45 (pc/mi/ln); and LOS F > 45 (pc/mi/ln). LOS A represents free-flow conditions; LOS F represents congested
stop-and-go conditions.
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2.4.2.1 Congestion
For this Tier 2 EA, VISSIM, a microsimulation traffic flow model, was used to conduct a comprehensive
network traffic operations analysis. Once calibrated, the model can be used to simulate traffic volumes,
densities, travel speeds, and travel times. The particulars of the modeling are described in the
Transportation Technical Report. The analysis confirms the Tier 1 analysis, that I-66 is an extremely
congested commuter corridor with a clear traffic pattern. Passenger cars account for most of the traffic
with the percentage of heavy vehicles ranging between 6 and 8 percent during the peak hours. The
eastbound direction is the peak direction during the AM peak period, and the westbound direction is the
peak direction of travel during the PM peak period. However, in the eastern segment between VA 28 and
I-495, there is heavy-to-moderate congestion in the westbound direction during the PM peak period as
well. Corridor peak direction capacity is fully utilized. Moreover, congestion has spread well beyond the
typical peak hour and the number of hours of congestion during the day continues to increase as
motorists make trips either earlier or later in order to avoid the times of highest congestion.
The measure of congestion in the VISSIM modeling is represented by vehicle density, and the densities
are characterized as light, moderate, heavy, congested, and severely congested. In the AM peak period,
eastbound I-66 between VA 234 (Prince William Parkway, also sometimes referred to as VA 234 Bypass)
and I-495 (Capital Beltway) operates mostly under congested conditions during the entire peak period.
West of VA 234, there is no congestion in the eastbound direction. In the westbound direction during the
AM peak period, I-66 between US 50 and I-495 operates under moderate-to-heavy congestion levels
mostly from 7:00 AM to the end of the peak period. The westbound direction is the off-peak direction, but
the shoulder lane usage is not allowed during the AM peak period. Beyond US 50, there is no congestion
in the westbound direction during the AM peak.
In the PM peak period, I-66 in the westbound direction suffers severe congestion from US 50 that spills
back up to the I-495 interchange. Congestion at the VA 234 Business interchange starts to spill back at
the beginning of the peak hour and by the end of the peak period spills back up to the US 50 interchange.
West of the VA 234 Business interchange and east of I-495, the I-66 westbound movement operates at
acceptable operating density levels. In the eastbound direction, all travel lanes are open, and the
shoulder lane is closed for travel. Except for a few pockets that operate under heavy or congested
conditions between US 50 and I-495, all other segments along I-66 eastbound operate under light-tomoderate density levels.

2.4.2.2 Travel Speeds
The results from VISSIM for average speeds show similar patterns as those described for congestion.
West of the VA 234 interchange, average speeds in the eastbound direction in the AM peak are similar to
free-flow speeds. Between VA 234 and VA 28, the speeds drop to below 35 mph. From the Fairfax
County Parkway interchange to west of the VA 123 interchange, average speeds are again below 35
mph, with some segments operating below 20 mph (queue condition). In the AM peak period, the leftmost lane in the eastbound direction operates as an HOV-only lane. However, the HOV lane is not a
barrier-separated lane. Hence the average speeds reported by VISSIM include this lane which generally
travels at a faster speed. In the westbound direction during the AM peak, the average speeds range from
between 50 to 60 mph east of the US 29 interchange. West of that, the westbound I-66 corridor operates
under free-flow conditions.
During the PM peak period, average speeds in the westbound direction start to break down from just west
of the US 50 interchange to the I-495 interchange at the beginning of the peak period. Average speeds in
this segment are below 35 mph with some segments operating at below 20 mph (queue condition). In the
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later hours of the peak period, the speeds again drop to below 35 mph from west of the VA 234 Business
interchange to US 50. West of the VA 234 Business interchange, average speeds are similar to free-flow
speeds. In the PM peak period, the left-most lane in the westbound direction operates as an HOV-only
lane, and since the HOV lane is not a barrier-separated lane, the average speeds reported by VISSIM
include this lane which generally travels at a faster speed compared to the other lanes. In the eastbound
direction during the PM peak, the average speeds range from between 50 to 60 mph east of the US 29
interchange. West of that, the eastbound I-66 corridor operates under free-flow conditions.
Figure 2-3 illustrates the times and locations of congestion in the existing morning peak period conditions
based on travel speeds. Figure 2-4 illustrates existing afternoon peak period conditions. The color
coding in the figures represents travel speeds at points along the corridor. Green signifies that motorists
are able to travel at free-flow speeds (i.e., at the posted speed limit). Red signifies that, because volumes
exceed roadway capacity, the congestion results in travel speeds that are substantially below the posted
speed limit. Under these conditions, traffic often comes to complete standstills or operates in rolling stopand-go mode. The Existing Conditions Technical Report and the Transportation Technical Report
provide full details on existing traffic conditions and capacity issues in the corridor.
Figure 2-3. Existing Times and Locations of Congestion Based on Travel Speed, AM Peak,
Eastbound
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Figure 2-4. Existing Times and Locations of Congestion Based on Travel Speed, PM Peak,
Westbound
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2.4.2.3 Unserved Demand
The capacity deficiencies are further illustrated by comparison between travel demand served (or throughputs
as measured by simulated number of vehicles traveling on a specific segment in the corridor during a specific
time period) in the system-representative hour and the actual demand (vehicles intended to travel on the same
segment and during the same time period). Figure 2-5 and Figure 2-6 show the comparisons for the AM and
PM periods, respectively. The figures show that many segments in the corridor experience substantial
capacity constraints where the percentage of unserved demand is as much as 15 percent. This is indicative of
several bottlenecks in the system where traffic flow is limited during the peak periods.

2.4.3 Major Points of Congestion
Existing traffic operations are adversely affected by points of constraint based on either capacity or
geometric issues. The locations of localized constraints (chokepoints) where daily peak period congestion
occurs in the existing condition, which affects both cars and bus transit operations are listed below.
1. VA 234 interchange – The merge area on I-66 for traffic movements from northbound VA 234
movement to eastbound I-66 in the AM peak hour.
2. VA 234 Business interchange – The on-ramp to eastbound I-66 in the AM peak due to short
acceleration lanes. In the PM peak, the westbound off-ramps due to heavy exiting volumes.
Four signals within a half mile causes operational deficiencies on VA 234 Business, as queues
from one signal affect the adjacent signals, including the I-66 off-ramps.
3. US 29 “east” interchange at Centreville – The merge and diverge areas on I-66 in the peak
direction of flow. Close proximity of signals on US 29 periodically causes operational problems
when one signal is above capacity and queues extend back to adjacent signals.
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Figure 2-5. Existing AM I-66 Eastbound Demand, Throughput, and Percentage of Demand Served
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Figure 2-6. Existing PM I-66 Westbound Demand, Throughput, and Percentage of Demand Served
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4. I-66 mainline between US 29 “east” and VA 28 – Traffic on I-66 eastbound slows due to the
heavy entering traffic from US 29 and the heavy exiting traffic at VA 28 due to the lack of a
weaving lane to accommodate the heavy weaving movements.
5. VA 28 interchange – The off-ramps from I-66 in the peak direction of travel. Short acceleration
lanes on VA 28 cause poor merging operations, which lead to traffic queue spillback onto I-66 in the
peak period. The southbound-to-eastbound movement is accommodated by a left turn phase at a
signal; the demand, however, exceeds the storage provided, and queues extend back into the
southbound mainline impacting through movement. Queues often extend back beyond the signal at
Braddock Road. The signal at Braddock Road/Walney Road is within the interchange influence
area; to accommodate the left turns originating from westbound I-66, an intermediate signal is
provided for cross-over movement from the ramp to the left turn bay, which impacts northbound VA
28 flows.
6. Fairfax County Parkway (VA 286) interchange – The merge/diverge areas on I-66 to/from the
collector distributor (CD) roads.
7. US 50 interchange – At this interchange, I-66 transitions from an eight lane facility to a six lane
facility (with the shoulder lane being used as a fourth lane in the peak direction). In the
eastbound direction, congestion recurs daily and often on weekends at the merge from US 50
due to the heavy volumes merging; in essence, a four lane I-66 merges with a two-lane on-ramp
from US 50 to feed a four lane section downstream. Part of the merging issue is caused by short
acceleration lanes. The close proximity of the access points of Fair Oaks Mall also impacts this
interchange.
8. VA 123 interchange – Acceleration lane lengths do not meet current standards, causing poor
merging operation, which then impacts travel speeds on I-66.
9. Nutley Street/Vienna Metrorail station access interchange – The demand at the I-66 merge
and diverge areas exceeds capacity, resulting in congestion for both cars and buses.

2.4.4 Limited Travel Mode Choices
While the Metrorail Orange Line carries approximately 180,000 persons per day, the peak travel of this
section of the Orange Line is primarily for home-to-work trips, eastward to the region’s core in the morning
and the reverse in the evening. Even with the inclusion of the corridor’s limited amount of transit and
commuter bus service, alternatives to single occupant vehicle travel are limited. Even if transit services
were more extensive, they would suffer from the same congested conditions as all other vehicles in the
corridor because they have to share the same roadway. Alternative multimodal opportunities such as
bicycling and walking, whether as the primary transportation mode for a trip or as a means to connect to
other modes, are lacking within the corridor. Although there are several park-and-ride facilities along the
corridor, intermodal transfer centers and connections that are more supportive of access to intermodal
facilities by walking and bicycling are limited. Coordination of traveler information across travel modes as
well as physical linkages between travel modes is also lacking in the corridor.

2.4.5 Safety Deficiencies
I-66 from US 15 to I-495 is characterized by heavy congestion from commuter traffic during both the
morning and evening peak hours, especially in the eastern half of the corridor. This congestion creates
the potential for crashes, especially rear-end and side-swipe crashes. In addition to safety challenges
caused by this congestion, deficient geometric features create safety impacts in the corridor. These
deficient geometrics include short acceleration and deceleration lanes and the lack of a shoulder during
peak periods.
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A review of three years of crash data, from January 2011 to December 2013, indicates that highfrequency crash densities on I-66 were consistently located in the vicinity of entrance and exit ramps of
interchanges, with the frequencies increasing progressively heading east to I-495. An example interstate
crash density map for all crash types is shown in Figure 2-7 (full details on the safety and crash analysis
can be found in the Transportation Technical Report). In the figure, a crash density color gradient scale
represents the number of crashes from lower to higher density; the high-density thresholds for the worst
crash density are colored red where crashes are most prevalent. On westbound I-66 mainline, the VA 28
interchange was the area with the highest crash density. The eastbound I-66 mainline crash density
issues were centered on the I-495 interchange.

2.4.6 Transportation Predictability
Although it is difficult to quantify, travelers currently experience highly unreliable travel times on I-66,
particularly during peak periods. With volumes either at or over capacity, events such as a disabled
vehicle in the travel lane or on the shoulder, or adverse weather conditions and glare from sunrises or
sunsets, can result in substantial differences in travel time. The lack of predictability for travel in the
corridor adversely affects the quality of life for travelers in the corridor and also makes it difficult for
travelers to make decisions about when to travel and which mode to take. It also adversely affects both
travel times and service predictability for the bus transit services that make use of the I-66 roadway. In
addressing both capacity constraints and travel reliability, there is a need to support smoother travel
within the corridor through the use of technology to identify and clear traffic incidents (crashes, disabled
vehicles) safely and quickly and to provide travelers with information that can be used to identify
alternative routes, modes, or travel times.

2.5 Needs – Future Conditions
As identified in the Tier 1 FEIS and described above, mobility within the 25-mile corridor of I-66 between
US 15 and I-495 is constrained by capacity deficiencies; major points of congestion; limited mode
choices; safety deficiencies; and lack of transportation predictability due to unreliable travel times. The
updated traffic studies conducted for this Tier 2 EA have confirmed that these deficiencies continue to
exist and would persist into the future (the Transportation Technical Report provides full details on
forecasted travel demand and future capacity issues in the corridor):







As shown in Table 2-1, daily traffic is expected to increase substantially by 2040, which would
adversely affect both vehicular and transit bus operations. Daily forecasts for the 2040 No-Build
condition are up to 60 percent greater than existing volumes in the less developed western
portions of the corridor. Projected growth in traffic volumes is highest in the western portions of
the corridor and steadily decreases traveling east on I-66 into the more developed areas, with
growth in the easternmost section ranging from 3 to 6 percent where the roadway network is
already saturated and additional capacity is limited given the saturated conditions already
encountered today.
The periods of congestion and stop-and-go traffic will continue to increase, queues will extend
over longer distances, and additional pockets of congestion will develop as demand exceeds
capacity at additional locations along the corridor, as shown in Figure 2-8 and Figure 2-9.
Bottlenecks in the corridor will worsen, and as shown in Figure 2-10 and Figure 2-11, the
percentage of unserved demand will increase to almost 45 percent by the year 2040.
Crash rates will increase by 2040 as traffic volumes continue to grow. Crash prediction analysis
suggests that the same patterns of crash frequency are expected in the future No-Build
conditions, with frequencies generally intensifying along the corridor and at the previously
identified locations.

Transform 66 Outside the Beltway

2-10

I-66 Corridor Improvements Project – Tier 2 Draft Environmental Assessment



2. Purpose and Need

As volumes increase, travel times and the resulting delays due to geometric and capacity
constraints will increase in both the general purpose and HOV lanes, as shown in Figure 2-12
and Figure 2-13.
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Figure 2-8. Comparison of Existing and 2040 No-Build Times and Locations of Congestion Based
on Travel Speed, AM Peak, Eastbound
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Figure 2-9. Comparison of Existing and 2040 No-Build Times and Locations of Congestion Based
on Travel Speed, PM Peak, Westbound
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Figure 2-10. 2040 No-Build AM I-66 Eastbound Demand, Throughput, and Percentage of Demand
Served

2040 No Build AM Representative Hour - I-66 Eastbound
10000

50%

9500
45%

8500
8000

40%

7500
7000

35%

6500
6000

30%

5500
5000

25%

4500
4000

% Demand Unserved

VISSIM Throughput Volumes

9000

20%

Demand Volumes

3500
3000

15%

2500
2000

10%

1500
1000

5%

500
0

0%

% Demand Unserved

Transform 66 Outside the Beltway

Demand

VISSIM Throughput

2-15

I-66 Corridor Improvements Project – Tier 2 Draft Environmental Assessment

2. Purpose and Need

Figure 2-11. 2040 No-Build PM I-66 Westbound Demand, Throughput, and Percentage of Demand
Served
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Figure 2-12. Existing and 2040 No-Build AM I-66 Eastbound Travel Time Comparison
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Figure 2-13. Existing and 2040 No-Build PM I-66 Westbound Travel Time Comparison
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Chapter 3 – Alternatives
As outlined in Section 1, the Tier 1 ROD allowed the Commonwealth of Virginia to identify individual Tier
2 projects for subsequent study. Accordingly, VDOT and DRPT have used the planning efforts, findings,
and decisions from the Tier 1 EIS, along with other factors, to frame the elements of this Tier 2 project.
This section provides a brief overview of the general elements of the proposed project and the factors
considered in deciding to include those elements in this Tier 2 study. Then a description of the process
used to develop the alternatives to be considered in detail is provided. Next, alternatives eliminated from
detailed study are described. Then the two build alternatives carried forward are presented, along with
discussions of their ability to meet the identified transportation needs described in Section 2. The no
action, or No-Build Alternative, also is included in the discussion and provides a baseline for comparison
with the Build Alternatives.

3.1 Elements of Proposed I-66 Corridor Improvements
The elements of this Tier 2 project represent a combination of Tier 1 build concepts over the 25-mile-long
corridor. Specifically, the proposed project includes improving spot locations and chokepoints, providing
for intermodal connectivity, providing safety improvements, enhancing transportation communication and
technology, and adding capacity while also expanding travel choices. The proposed project would result
in two express lanes and three general purpose lanes in each direction from US 15 to I-495, a total
distance of approximately 25 miles. The proposed physical construction would consist of building one
new express lane and converting the existing concurrent high occupancy vehicle (HOV) lane to a second
express lane in each direction. The three general purpose lanes would be open to all traffic with no tolls
and ramp-to-ramp connections would be provided by way of auxiliary lanes between interchanges. The
express lanes would be managed using a combination of congestion-based variable-price tolling and
vehicle occupancy policy (HOV containing three or more persons, which includes buses and carpools,
would travel free; non-HOV motorists would have the choice of driving free in the general purpose lanes
or paying a toll to use the express lanes). The current HOV-2 requirement would be raised to HOV-3 to
be consistent with the region’s Constrained Long Range Plan (CLRP), which calls for HOV-3 on I-66 by
2020. Additional infrastructure elements (e.g., park-and-ride lots, ingress and egress points) would be
included to support enhanced commuter bus and new rapid bus service in the express lanes to provide
additional multimodal options in the corridor. The express lanes are planned to connect to the existing
express lanes on I-495 to provide a seamlessly connected network of express lanes between the two
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interstate highways. In addition, the I-66 express lanes would provide a direct connection for buses and
HOV to the I-66 HOV facility east of I-495. Direct access ramps also are proposed to connect the I-66
express lanes to and from the general purpose lanes and/or crossroads and interchanges.

3.2 Alternatives Development and Screening Process
Figure 3-1 illustrates the step-by-step process that was used to identify, develop, and screen alternatives.
In considering what elements should be included in the project, VDOT and DRPT made several specific
guiding assumptions based on the findings of the Tier 1 studies, agency and public input during the Tier 1
studies, and additional collaboration with local officials. Those assumptions included the following:
Figure 3-1. Alternatives Screening Process








The current number of general purpose travel lanes (three in each direction) during rush hours
would be retained. In other words, no current general purpose travel lanes would be taken away.
The improvements would be multimodal. Rapid bus service would be advanced along with other
bus service recommendations consistent with the I-66 Transit and Travel Demand Management
(TDM) Study that was completed in December 2009.
Safety and operational improvements could move forward independently or in conjunction with
capacity improvements.
Other build concepts carried forward in Tier 1 would not be precluded, including the addition of
Metrorail, light rail, or separate guideway bus rapid transit in the I-66 corridor in the future.
The improvements would be feasible to implement in a reasonable timeframe.

Using these assumptions and the performance of the Tier 1 concepts and various combinations of them
as reported in the Tier 1 FEIS, VDOT and DRPT decided to move forward with a project comprised of the
elements described in Section 3.1. Once these elements were established, VDOT then began
developing specific alternatives.
The dimensions of design features (e.g., lane and shoulder widths) were guided by established design
criteria for interstate highways and were used to develop typical cross sections for the proposed roadway.
Potential access points to the managed lanes were identified by considering existing access points to the
current HOV lanes, existing interchanges, other existing crossroads where access to the managed lanes
might best serve users of the roadway, and, in several instances, locations where a new crossroad might
provide a connection to best serve the users of the roadway. Potential interchange improvements were
guided by the need to provide adequate connectivity between crossroads and both the general purpose
lanes and express lanes of I-66. Transit elements were developed in close coordination with the Transit
Technical Advisory Group (TTAG) comprised of state and local transit agencies and transit providers. In
developing all of these elements, the study team was cognizant of the right of way constraints posed by
the substantial residential and commercial development along the corridor and sensitive environmental
features such as historic properties, parks, and streams. Potential build alternatives were developed and
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screened through a collaborative process with traffic and transportation engineers, environmental
planners, roadway designers, the Stakeholders Technical Advisory Group (STAG), and the TTAG. In
addition, input during the alternatives development process was solicited through regular briefings with
local jurisdictions, elected officials, and their staff; meetings with homeowners associations (HOA),
community groups, and community events; and public information meetings held in January and February
2015. Finally, public outreach was also conducted through a Perception and Benchmark Survey in July
and August 2014. The following findings were gathered from the survey:








Eighty-four percent (84%) rate I-66 traffic congestion as a big problem that is getting worse;
86% agree that current traffic congestion makes it difficult to predict trip length;
81% strongly believe changes should be made to the I-66 corridor;
Even though only a third of those surveyed had heard of the plan for I-66, when the project scope
was explained to them (2 managed lanes, 3 regular lanes, bus service with park-and-ride lots and
improved access), fifty-three percent (53%) supported the plan;
Seventy-two percent (72%) support an express bus service to major employment centers; and,
One in four indicated that they would change their travel behaviors based on the proposed
changes to I-66.

The proposed build alternatives include elements that represent six of the ten improvement concepts
carried forward in Tier 1. Three of the remaining four improvement concepts include dedicated travel
ways for Metrorail, light rail, and/or bus rapid transit. The proposed project has been developed so as not
to preclude a future extension of Metrorail or other major transit investments within the corridor. The
remaining concept, the Virginia Railway Express (VRE) extension to Haymarket, is continuing as a
separate study that is being managed by VRE.

3.3 Alternatives Considered but Dismissed
3.3.1 Typical Section – Build Alternative 1 (Concrete Barrier with Full
Shoulders and Median for Future Center Transit)
This alternative would provide two express lanes and three general purpose lanes in each direction with a
two-foot-wide concrete barrier between the two sets of lanes. The general purpose lanes would have a
14-foot shoulder on the right side of the roadway and a 12-foot shoulder on the left. The express lanes
would have 12-foot-wide shoulders on both the right and left sides of the roadway. A 42-foot-wide
median would be set aside for future fixed guideway transit service, resulting in a total typical section
width of 266 feet from edge of shoulder to edge of shoulder. This typical section width would increase to
290 feet with auxiliary lanes, if needed, between interchanges. The typical sections are shown in Figure
3-2.
Barrier-separated lane systems provide physical separation between the express lanes and general
purpose travel lanes. General advantages of this type of system are that they provide better access
control, the physical separation can be more effective in reducing violations (both occupancy violations
and non-designated ingress/egress violations), and they are better at maintaining free flowing traffic
speeds. General disadvantages of this type of system are that inclement weather such as snow storms,
roadway icing, or flooding can be difficult to manage, and that they require additional right of way.
Build Alternative 1 would have the widest footprint of all build alternatives considered. It would require
acquisitions of nearly twice as many parcels as narrower alternatives, would encroach on up to 18 park
parcels, and would have greater impacts on streams and wetlands along the corridor. Because of the
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wider right of way needed to accommodate it and the impacts associated with it, this alternative was
dropped from further consideration. The STAG concurred with eliminating this alternative.
Figure 3-2. Alternative 1 Typical Sections

3.3.2 Ingress/Egress – Access Points
Access points to and from the express lanes would be needed to implement the express lanes element of
the project. Initially, 21 potential access point locations were identified within the I-66 study corridor.
These access point locations were then evaluated in a three-step process to determine which locations to
carry forward in analysis and which to dismiss from further consideration. The 21 access point locations
considered are listed below:


















US 15 (James Madison Highway)
US 15 Slip Ramps (between US 15 and US 29)
US 29 Gainesville (Lee Highway)
University Boulevard
VA 234 (Prince William Parkway)
Balls Ford Road Park-and-Ride
VA 234 Business (Sudley Road)
Slip Ramps between VA 234 Business and US 29
US 29 Centreville (Lee Highway)
VA 28 (Sully Road)
Slip Ramps between VA 28 and Stringfellow Road
Stringfellow Road (east facing only)
VA 286 (Fairfax County Parkway)
Monument Drive
US 50 (Lee-Jackson Highway)
Slip Ramps between US 50 and VA 123
VA 123 (Chain Bridge Road)
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Vaden Drive/Vienna Metrorail station
VA 243 (Nutley Street
Dunn Loring Slip Ramps (between VA 243 and I-495)
I-495 (general purpose lanes and express lanes)

The screening of these access point alternatives consisted of the following three steps (full details can be
found in the Alternatives Development Technical Report):
1. Travel demand test.
2. Geometric analysis of access point feasibility.
3. Planning-level analysis of the alternatives.
The travel demand test used a Traffic and Revenue Model and evaluated AM peak period operations
using 2040 No-Build forecast trip tables. If the access point experienced minimal demand, it was
eliminated from further consideration. Geometric analysis was then conducted to assess access point
feasibility. Access location, type, and number of ramp lanes all were considered as part of the geometric
analysis. If a major constraint was discovered, such as the need for a design waiver or a constructability
issue, the access point was eliminated from further consideration. Finally, the access points were then
compared to each other using a sensitivity analysis. The following criteria were used to objectively
measure the impact of each access point:










Traffic demand on express lanes ramps;
Traffic operations (ratio of volume to capacity);
Transit accommodations;
Right of way impacts;
Environmental impacts;
Ramp spacing (from ramp gore to ramp gore);
Interchange spacing (from arterial center line to center line);
Geometric design feasibility (constraints, utilities, etc.); and
Relative cost – order of magnitude.

Following the evaluation of the 21 access point locations, the following three access point locations were
dropped from consideration:




US 15 Slip Ramps (between US 15 and US 29) (these were incorporated into the US 15
interchange option as part of Alternative 2A)
Slip Ramps between VA 234 Business and US 29
Slip Ramps between US 50 and VA 123

3.3.3 Interchange Alternatives
After identifying the access point locations that would be carried forward for further consideration,
possible geometric configurations were considered and evaluated at each interchange location. Within
the I-66 study corridor, there are 11 existing interchanges with full movements and two existing
interchanges with east-facing access to and from the existing I-66 HOV lanes:
Prince William County



US 15
US 29 Gainesville
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Fairfax County





US 29 (Centreville)
VA 28
Stringfellow Road (HOV access to/from
the east)
Monument Drive (HOV access to/from
the east)







VA 286
US 50
VA 123
VA 243
I-495

To accommodate the proposed access point locations, several existing interchanges would require
modification to serve a combination of general purpose and express lane traffic. In addition, new
interchanges are proposed to serve express lane traffic at the following locations:




University Boulevard
Balls Ford Road
Vaden Drive

Improvements at two existing interchanges required close coordination with other on-going projects:




The US 15 interchange is a VDOT Design-Build project that is currently underway. The design at
this location is set and accommodates the future widening of I-66 anticipated as part of this
project.
Preliminary layouts have been developed as part of the I-66 and VA 28 improvements project that
included connections to the express lanes on I-66. Those concepts have been integrated into
this project.

Multiple configurations were considered and evaluated at each of the existing and new interchanges
depending on whether they provided both general purpose and express lane access or express lane
access only, and to account for existing chokepoints. The alternatives for express lane access varied in
terms of access location and type, i.e., slip ramps or flyover ramps between the general purpose lanes
and express lanes versus direct access ramps serving arterials. All of the interchange alternatives were
developed through a series of meetings with project stakeholders. Ultimately, the access point
alternatives together with the interchanges advanced through the evaluation process were combined with
the two mainline cross-section alternatives, resulting in a distinct combination of what became Alternative
2A and Alternative 2B. Additional details on the interchange configurations that were developed and
dismissed and the screening and evaluation process are provided in the Alternatives Development
Technical Report.

3.4 Alternatives Carried Forward
3.4.1 No Action (No-Build)
Under the no action or No-Build Alternative, the improvements considered in this EA would not be
constructed and the roadway, transit services in the corridor, and supporting facilities, such as park-andride lots, would continue to operate as they do today, with the exception of other programmed
improvements in the corridor through the year 2040 as contained in the National Capital Region's 2014
CLRP adopted by the Transportation Planning Board (TPB) in October 2014. The existing transportation
system in the corridor is described in Section 2, Purpose and Need. Some of the regionally significant
and corridor-specific projects include the following (the respective project websites can be found at
http://www.virginiadot.org/projects/):
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Direct access ramps from I-66 HOV to Vaden Drive to provide access to Vienna Metrorail station
(a Categorical Exclusion has been completed for this project, and it will be designed and
constructed as part of this I-66 Corridor Improvements project).
Diverging-diamond interchange on US 15 at I-66 (under construction).
I-66 and VA 28 improvements, which include widening VA 28 to eight lanes with interchanges
and also redesigning the I-66 interchange (to be coordinated with the ongoing Route 28/I-66
Interchange project managed by VDOT). The environmental review for Phases I and II of this
project, which would reconstruct portions of the Route 28 interchange, modify the intersections of
Route 28 at Braddock Road/Walney Road and the entrance to Ellanor C. Lawrence Park, and
provide additional and/or modified local movements near Poplar Tree Road and Stonecroft
Boulevard, is included in this Tier 2 EA.
I-66 and US 29/Linton Hall Road Interchange Improvements (under construction).
I-66 widening to four lanes in each direction between US 29 in Gainesville and US 15 in
Haymarket (currently under construction).
VA 234 relocation at Balls Ford Road Interchange.
VA 286 HOV, widen and upgrade to six and eight lanes between VA 267 and I-66.
Bi-County Parkway, construct four lanes on new location between I-66 at VA 234 (Prince William
Parkway) and US 50.
Manassas National Battlefield Park Bypass, construct four-lane facility and close US 29 and VA
234 through the battlefield.

3.4.1.1 Ability to Meet Needs
As discussed in Section 2.5, increased volumes of traffic in the future would deteriorate conditions on I-66
within the study corridor even further under the No-Build Alternative. The analysis demonstrates that
future travel demand would exceed the available capacity of existing I-66 within the study corridor without
the addition of general purpose and express lanes. The No-Build Alternative would not meet the purpose
and need.

3.4.2 Build Alternatives
The proposed build alternatives assume the No-Build configuration as a base condition and would include
two express lanes (convert existing HOV lane and add one lane) and three general purpose lanes in each
direction on I-66 from US 15 to I-495. Detailed descriptions of the build alternatives are provided in the
subsections below.

3.4.2.1 Typical Section – Build Alternative 2 (Flexible Barrier with Buffer and
Median Where Feasible for Future Center Transit)
This alternative consists of two separate alternatives, 2A and 2B, as shown in Figure 3-3. Both
alternatives would provide two express lanes and three general purpose lanes in each direction with a
flexible barrier between the two sets of lanes. In addition, fourteen-foot and twelve-foot shoulders would
be provided on both the right and left sides of the roadway, respectively. The difference in typical section
between Alternatives 2A and 2B is the treatment of the median. With Alternative 2A, a 42-foot-wide
median would be set aside for future fixed guideway transit service, and auxiliary lanes would be provided
if needed, resulting in a total typical section width of 246 feet from edge of shoulder to edge of shoulder.
Alternative 2B would provide concrete barrier separation between the opposing lanes of traffic and the
typical section width would decrease to 206 feet with auxiliary lanes, if needed, between interchanges.
Alternative 2B would essentially eliminate much or most of the existing median in some sections.
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Both Alternatives 2A and 2B would use a buffer system to separate the managed lanes from the general
purpose lanes in each direction, i.e., a buffer area that contains a physical marker that is less durable but
more flexible than those used in barrier-separated systems. Tubular markers, pylons, stanchions, or
plastic bollards are one type of marker used in buffer-separated systems. They consist of a series of
painted lightweight plastic tubes, often with reflecting coating (this technique is currently in use on the
Capital Beltway to separate the express lanes from the general purpose lanes). These markers are
attached to the roadway with adhesive. Although the pylons are not as durable as concrete, they are
flexible and they can be hit a certain number of times before they break down.
Figure 3-3. Alternative 2 Typical Sections

General advantages of this type of separation system are that the tubular markers can require less right
of way compared to barrier systems, they can reduce occupancy violations or access violations at nondesignated ingress/egress points, and they can allow emergency and maintenance vehicles to drive over
them as necessary in response to incidents. General disadvantages are that the tubular marker systems
do not provide the physical protection of a concrete barrier, and during times of inclement weather,
snow/ice removal operations can damage the markers. Roadway debris can also build up over time within
the buffer and needs to be regularly removed.
The description of Alternative 2 with respect to interchanges, access points to enter and exit the express
lanes, park-and-ride lots, bicycle and pedestrian elements, transit service, tolling, and ability to meet
needs is provided below. Differences between Alternatives 2A and 2B in each of these areas, if any, are
identified within each subsection. At the conclusion of this Tier 2 study, the selected alternative may be a
hybrid selection that includes a combination of elements that have been identified as part of either
Alternative 2A or 2B. For example, the Alternative 2A and 2B typical sections may be selected for
different sections of the corridor based on potential impacts at particular locations. Similarly, the
interchange configurations associated with either Alternative 2A or 2B may be chosen for each
interchange location. This method of mixing-and-matching allows for flexibility in the planning and design
of I-66 improvements.
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3.4.2.2 Interchanges
As described in detail in the Transportation Technical Report and the Alternatives Development Technical
Report, the existing interchanges were studied to address recurring congestion at bottlenecks and safety
concerns at hot-spot locations. The Purpose and Need section of this EA lists the locations. During the
development of interchange alternatives, consideration was given to the need for ramp-to-ramp
connections between interchanges; the need to replace or widen I-66 overpasses and bridges; and in
coordination with interchange and overpass construction, the need to provide bicycle and pedestrian
access to improve multimodal connectivity. The proposed interchange configurations associated with
Alternatives 2A and 2B are shown in the Alternatives Development Technical Report.

3.4.2.3 Ingress/Egress – Access Points
In general, potential access points are located near key activity centers or park-and-ride lots. The
process by which access points were selected was described in Section 3.3.2. Access Alternatives 2A
and 2B, shown in Figure 3-4, were developed in conjunction with the proposed interchange
configurations described in the previous subsection.

3.4.2.4 Park-and-Ride Lots
The existing park-and-ride facilities along the I-66 corridor are heavily used today. Park-and-ride
improvements as part of the draft transit/TDM plan are designed to provide additional capacity and add new
locations along the corridor. As described in further detail in the Transit/TDM Technical Report,
improvements are recommended at two existing park-and-ride facilities (Gainesville [Cushing Road/Route
234] and Monument [Monument Drive]) and three new facilities are proposed along the corridor (Haymarket
[US 15], Gainesville [University Boulevard], and Manassas [Balls Ford Road]), as shown in Figure 3-5. The
new and improved park-and-ride facilities are intended to provide additional support for transit using the I-66
express lanes along the corridor as well as additional opportunities for carpooling and vanpooling. At these
five park-and-ride facilities, by 2040, the draft plan recommends over 5,400 spaces.

3.4.2.5 Transit Service
The analysis work completed in the I-66 Transit and TDM Study and as part of this Tier 2 EA has led to a
set of infrastructure, program, and service recommendations for transit in the corridor. The
recommendations have been developed to improve conditions in the I-66 corridor for travelers using all
modes. Taken together, the recommendations strive to provide congestion relief in the corridor, improve
the effectiveness of the express lanes by increasing people-moving capacity, increase the reliability and
speed of transit service in the corridor, and provide a range of transportation options for residents and
employees in the corridor.
The draft transit service plan is a mixture of commuter bus and rapid bus services. These services would
connect and interact with the existing transit services in the corridor, which are expected to continue. The
draft transit service plan was developed in coordination with the proposed interstate access along I-66
and with the express lanes and locations of park-and-ride facilities.
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Figure 3-5. I-66 Park-and-Ride Facility Locations

The Transit/TDM Technical Report presents phased recommendations for services in five-year
increments. From project opening to 2040, incremental changes would occur such as:





The number of origins and destinations served with one-seat rides is planned to increase;
Frequency of service is increased to coincide with forecast increases in demand;
Sunday service is added in 2035; and
Some commuter routes are converted to rapid bus service (RBS).

The recommended rapid bus service would use the express lanes to maximize corridor capacity by
increasing person throughput, ensuring reliable travel times, and running frequently, not just during peak
hours, to encourage use by more than just commuters. The RBS concept would include elements that
improve the quality and dependability of transit service, including frequent service, improved reliability,
advanced technology and information systems, modern vehicles, and distinct branding. These transit
improvements would greatly increase service frequency to important destinations from within the corridor
by 2040 and, thus, attract more people to live in the activity centers and ride transit.
Baseline study assumptions for transit in the I-66 corridor were as follows:




Rapid bus service operating in the planned express lanes. Bus service would operate bidirectionally (eastbound and westbound) all-day, at a high frequency and span of service
complementary to local, regional, commuter, and Metrorail services within and adjacent to the
corridor. Rapid bus service would not be subject to tolls or fees in using the express lanes.
Interconnecting local, regional, and commuter bus services. Existing and planned local,
regional, and commuter bus service route patterns would be modified to better integrate overall
transit service connecting to and within the I-66 corridor. Affected service providers are likely to
include Potomac and Rappahannock Transportation Commission (Omni Ride and Omni Link),
Fairfax Connector (Connector), and the Metropolitan Washington Area Transit Authority
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(Metrobus). All publicly-accessible local, regional, and commuter buses would be able to use the
express lanes without charge.
Integrated interface between I-66 transit services and the Metrorail Orange Line. I-66
corridor transit services would be coordinated with the Metrorail Orange Line.
Integrated interface between I-66 transit services and Virginia Railway Express (VRE). I-66
corridor transit services and facilities would be coordinated with existing and future VRE facilities
to the extent reasonable (cost, feasibility, effectiveness, etc.).

Finally, TDM strategies developed specifically for the I-66 corridor would supplement ongoing TDM efforts
in the region, including those in Fairfax County and Prince William County, and they would promote both
the new I-66 transit service and park-and-ride facilities as well as ridesharing opportunities with the
opening of the I-66 express lanes. The three categories of TDM strategies recommended in conjunction
with the proposed I-66 improvements include marketing/advertising, commuter incentives, and vanpool
formation and assistance.

3.4.2.6 Bicycle and Pedestrian Elements
A bicycle and pedestrian planning process is underway by VDOT and DRPT in coordination with the
development of I-66 improvements. It is anticipated that the planning will result in the development of
recommendations for bicycle and pedestrian facilities and other improvements and TDM strategies that
will be integrated with the proposed elements of the I-66 project. This planning is expected to be
completed at the end of 2015, with the primary outcome being bicycle and pedestrian facility
enhancements integrated with the project.
The bicycle and pedestrian accommodation recommendations would support the overall purpose and
need of the project, seeking to achieve the following objectives:






Increase in access to public transportation infrastructure and services;
Increase in the availability and reliability of travel choices;
Increased bicycle and pedestrian connectivity for communities within the I-66 corridor;
Safe and efficient accommodation of pedestrians and bicycles within the I-66 corridor; and
Integration with existing and planned bicycle and pedestrian networks in communities along the I66 corridor.

Bicycle Network
Accommodating bicycles strategically along and crossing the I-66 corridor can provide substantial
benefits to the transportation system, benefits to the environment, and improvement to people’s quality of
life. Bicycling is a healthy, efficient, and affordable transportation alternative. It can dramatically enhance
people’s access to transit and related facilities, connect neighboring communities, improve people’s
health, and reduce people’s reliance on a personal automobile for short and moderate-distance trips.
Fairfax County and Prince William County have invested substantially in bicycling infrastructure, and
along with transportation-related associations, the counties have also invested in programs to encourage
and expand bicycling. Currently, I-66 is a barrier to bicycle network connectivity in many locations outside
the Beltway (I-495). The modification of bridges, ramp termini, the freeway mainline, and some local
roadways offers the opportunity for bicycling networks along the corridor (existing and planned) to
become better connected.
The bicycle network plan for the corridor considers the following:
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Bicycle facility enhancements/accommodations at non-interchange bridge crossings of I-66;
Bicycle facility enhancements/accommodations at interchange crossings of I-66;
Neighborhood connections to park-and-ride facilities;
Connections to regional trail facilities along the I-66 corridor;
Enhancements to existing regional trail facilities within the I-66 corridor;
Potential new bicycle crossings of I-66;
Bicycle facilities parallel to I-66;
Spot safety enhancements for bicycles at intersections and along roadways within the I-66
corridor;
Bicycle parking at transit and park-and-ride facilities within the I-66 corridor; and
Bicycle hubs/storage at transit service activity hubs within the I-66 corridor.

Bicycle network recommendations would be integrated with overall road and bridge infrastructure, transit,
TDM, and operations recommendations for the I-66 corridor. Bicycle recommendations would also be
coordinated with existing and planned (by adjacent localities) bikeway networks along and crossing the
corridor.
During coordination with local government transportation agencies and bicycling advocates, suggestions
have been made to construct a shared-use path parallel to I-66. VDOT agreed to look into the feasibility
of implementing such a facility, but it is not part of the I-66 Corridor Improvements project at this time.
Incorporating such a facility into the roadway template would require additional right of way, which would
result in additional impacts. As part of the public involvement process, public input will be sought
regarding the benefits and impacts of such a facility. Following the public hearing, results of public input
on a parallel shared-use path will be shared with local government agencies. If consideration for a
parallel shared-use path is incorporated into the project, a more detailed analysis will be included in the
Revised EA.

Pedestrian Network
Every trip begins and ends with pedestrian choices for people of all ages and abilities, regardless of
whether the trip is supported by another mode or modes along the way. Fully accommodating
pedestrians in key areas along the I-66 corridor is essential to the success of the transit network and also
to managing local trip-making between nearby communities and destinations. Without a well-designed
interconnected pedestrian network, transit services tend to be inefficient and/or ineffective in serving
people. Good pedestrian network connectivity also is important in locations where park-and-ride facilities
are adjacent to or near existing communities. Providing “last mile” connectivity offers people the
opportunity to walk to transit and ridesharing opportunities (carpooling, vanpooling, etc.) instead of having
to drive and park, effectively increasing the reach of transit without decreasing its efficiency.
Currently, many of the crossings of I-66 and roadways serving I-66 are barriers to pedestrian network
connectivity. In some cases, I-66 itself is currently a barrier to community connectivity. The modification
of bridges, ramp termini, and selected local roadways offers the opportunity for pedestrian facilities
(existing and planned) along the corridor to better serve pedestrians and to leverage existing and planned
transit services.
The pedestrian network plan for the corridor considers the following:





Pedestrian facility enhancements/accommodations at non-interchange bridge crossings of I-66;
Pedestrian facility enhancements/accommodations at interchange crossings of I-66;
Neighborhood connections to park-and-ride facilities and transit services (stops);
Connections to regional trail facilities along the I-66 corridor;
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Enhancements to existing regional trail facilities within the I-66 corridor;
Pedestrian facilities parallel to I-66;
Potential new pedestrian crossings of I-66; and
Spot safety enhancements for pedestrians at intersections and along roadways within the I-66
corridor.

Pedestrian network recommendations would be integrated with infrastructure, operations, and service
recommendations for the I-66 corridor. They also would be coordinated with existing and planned (by
adjacent localities) pedestrian networks along and crossing the corridor.

3.4.2.7 Tolling
The express lanes would be tolled. However, transit vehicles, HOV-3, motorcycles, and emergency
vehicles would have free access to the new express lanes. Drivers of vehicles, including small and
medium trucks, with fewer than three occupants could choose to pay a toll to access the express lanes.
Tractor-trailer trucks would be prohibited. Toll rates for the express lanes would change according to
traffic conditions to regulate demand and keep them operating at an acceptable level of service, even
during peak periods. When traffic volume increases, tolls would increase with demand. When traffic
volume decreases, tolls would likewise decrease. Fully electronic tolling would allow customers to pay
tolls with E-ZPass, eliminating the need for toll booths. Electronic signs would display toll rates to help
drivers decide whether to access the express lanes. Drivers would lock in their toll rate for the specific toll
segment when they enter the express lanes.

3.4.2.8 Ability to Meet Needs
Forecasts for the region indicate that the I-66 corridor will continue to experience steady increases in
population and employment growth in activity centers, resulting in more congestion and mobility demands
and safety concerns. Moreover, the transportation corridor lacks coordinated transit service and modal
choices. The proposed build alternatives would increase capacity, relieve congestion, and allow for more
reliable travel times throughout the 25-mile corridor with the addition of express lanes as well as
infrastructure to support enhanced commuter bus and new rapid bus service. They would also improve
safety and chokepoints, provide for more intermodal connectivity, enhance transportation communication
and technology, and expand travel choices. Direct benefits of the proposed improvements include the
following:





The express lanes would be part of a seamless network of transit/HOV/express lanes to serve job
centers like Tysons and the Washington, DC core;
Express lanes would provide congestion relief and offer consistent and predictable travel times;
Enhanced commuter bus and new rapid bus services operating within the express lanes would
complement current Metrorail service and provide new travel choices; and
The express lanes would promote regional connectivity to major destinations in the corridor.

The existing and forecasted 2040 No-Build and Build average daily traffic volumes on I-66 are presented
in Table 3-1. Although the typical section of Alternatives 2A and 2B is the same with respect to number
of travel lanes on mainline I-66, the 2040 forecasts are not the same due to different interchange
configurations and access points associated with each alternative. Figure 3-6 and Figure 3-7 provide a
comparison of the times and locations of congestion in the general purpose lanes for existing conditions,
the No-Build Alternative, and Alternatives 2A and 2B based on travel speeds in the eastbound direction in
the AM peak period and in the westbound direction in the PM peak period. The express lanes operate at
free flow speeds for most of the corridor. As shown in the figures, traffic operations under both build
alternatives are expected to improve over existing and 2040 No-Build conditions, even with the
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substantial growth in traffic by 2040; however, brief periods of congestion will continue to be experienced
in several locations along the corridor, with approximately five to eight percent of demand unserved. The
Transportation Technical Report provides additional details on forecasted travel demand and the results
of the operational analysis for both existing and future conditions.
Table 3-1. Existing (2014) and Future (2040) No-Build and Build Daily Traffic Volumes
SEGMENT OF I-66
FROM:

US 15
US 29
VA 234

TO:

US 29
VA 234
VA 234
Business
VA 234
US 29
Business
US 29
VA 28
VA 28
VA 286
VA 286
US 50
US 50
VA 123
VA 123 VA 243
VA 243
I-495

AADT 2014

AADT 2040 NO-BUILD

EASTBOUND WESTBOUND EASTBOUND WESTBOUND

AADT 2040 BUILD 2A/2B
EASTBOUND

34,000
59,800
60,700

59,200
87,100
92,900

85,000

77,200

115,800

112,400 129,600/129,200 130,500/133,400

85,200
94,400
79,700
105,400
103,000
96,800

75,600
93,000
82,300
104,500
97,000
94,500

113,700
114,800
97,300
116,200
109,700
99,600

105,500
122,200
104,100
117,900
103,200
97,700
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60,500
67,300/68,900
82,100
98,100/97,800
89,700 113,400/113,000

WESTBOUND

40,900
66,200
67,200

127,900/128,900
146,000/147,000
125,000/125,400
155,400/150,600
147,300/151,100
140,700/151,600

63,200/64,400
86,200/82,200
99,900/101,000

127,100/131,400
152,800/150,900
137,100/136,300
168,500/160,000
159,600/153,800
154,200/162,600
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Figure 3-6. Comparison of Existing and 2040 No-Build and Build Times and Locations of Congestion in General Purpose Lanes
Based on Travel Speed, AM Peak, Eastbound
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Figure 3-7. Comparison of Existing and 2040 No-Build and Build Times and Locations of Congestion in General Purpose Lanes
Based on Travel Speed, PM Peak, Westbound
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Chapter 4 – Affected Environment and
Environmental Consequences
This chapter contains descriptions of the affected environment (comprised of the human and natural
resources along the corridor) and the estimated direct, indirect, and cumulative environmental
consequences attributable to the alternatives being considered. The calculation of direct impacts was
based primarily on the physical “footprint” of each alternative as represented by proposed right of way
lines associated with the preliminary designs, including stormwater management facilities, park-and-ride
lots, etc. Figure 4-1 shows the locations of proposed right of way for Alternatives 2A and 2B,
respectively. Some direct impacts, by nature, extend beyond the project footprint, e.g., air quality, noise,
and visual impacts. Indirect impacts are “…effects which are caused by the action and are later in time or
farther removed in distance, but are still reasonably foreseeable. Indirect effects may include growthinducing effects and other effects related to induced changes in the pattern 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)). Finally, cumulative impacts are: “…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). Indirect and cumulative impacts
are discussed at the end of this chapter.
The scope of the analyses was guided by data collected during the Tier 1 FEIS and updated for purposes
of this Tier 2 EA; comments received from local, state, and federal agencies during scoping; public input
received at a series of four public meetings held in late January/early February 2015; and additional
comments received during the course of the studies from the website and e-mail blasts and in meetings
with stakeholders, government officials, and other interested parties. Accordingly, the contents of this
chapter focus on the important issues most likely to play a role in decision-making for a selected
alternative.
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4. Environmental Consequences

4.1 Affected Environment
This chapter is organized in such a way that readers can either review a brief summary table of existing
conditions (Table 4-1) and impacts (Table 4-2), or they may read individual sections following the table
that have more specific information for each resource pertinent to the impacts analyses.
Table 4-1. Summary of Environmental Resources in I-66 Corridor
RESOURCE

I-66 CORRIDOR

Land Use

Land use is largely residential or preserved open space (national and local parks)
in the county areas and a mixture of commercial, office, and residential uses within
and adjacent to the municipalities. Commercial, industrial, and office uses tend to
be clustered at the highway interchanges. See Section 4.2.
Communities and
The corridor is located in the Towns of Haymarket and Vienna, City of Fairfax,
Neighborhoods
Fairfax County, and Prince William County. Communities adjacent to the corridor
include: Gainesville, Wellington, Sudley, Bull Run, Uniontown, Centreville, Oakton,
Merrifield, and Dunn Loring. Large residential neighborhoods adjacent to the
corridor include: Centreville Farms, Willow Springs, Crystal Springs, Penderlan,
Dixie Hill, Fairfax Farms, Fairchester, Fairfax Woods, Cobbdale, and Vienna
Woods. See Section 4.3.1.
Population and
The City of Fairfax, Fairfax County, and Prince William County have been
Employment
experiencing steady growth from 1990 through 2013. Fairfax County is the most
populous jurisdiction in the Commonwealth. Prince William County has
experienced the highest level of growth, nearly doubling in population during that
20 year time frame. Population projections by the Weldon Cooper Center predict
continued growth in all three localities. Major population growth is expected to
continue in Prince William County, with a 58% increase in population predicted by
2040. See Section 4.3.2.
Minority and LowOf the thirty-seven census tracts that abut the I-66 corridor, eighteen have minority
income Populations populations greater than 50 percent. An additional five tracts have percentages of
minority population that are meaningfully greater than other tracts along the
corridor. The median household income in the jurisdictions is over $97,000. There
are no census tracts with median household income below the poverty level. The
regional average for populations with limited English proficiency (LEP) is 13.9
percent. There are twenty-three census tracts with an LEP population greater than
the regional average. There are no census tracts within the corridor with LEP
populations greater than 50 percent. See Section 4.3.3.
Farmlands and
As required by the federal Farmland Protection Policy Act (FPPA), Form CPA-106,
Agricultural/ Forestal Farmland Conversion Impact Rating for Corridor Type Projects, was submitted to
Districts
the Natural Resources Conservation Service (NRCS) for assistance in evaluating
farmland impacts. According to NRCS, no prime or statewide important farmland
exists in the project area due to the fact that the project area is committed to urban
uses. There are no agricultural or forestal districts within the project area.
Air Quality
The project is located in Fairfax and Prince William Counties, which have been
designated by the US Environmental Protection Agency (EPA) as non-attainment
for the eight-hour ozone national ambient air quality standard (NAAQS),
maintenance for the annual fine particulate matter (PM2.5) NAAQS, and
attainment for the carbon monoxide (CO) NAAQS. The assessment indicates
that the project would meet all applicable air quality requirements of NEPA and
federal and state transportation conformity regulations. As such, the project will
not cause or contribute to a new violation, increase the frequency or severity of
any violation, or delay timely attainment of the NAAQS established by EPA. See
Section 4.4.
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RESOURCE

Noise

Visual Quality

Public Parks,
Recreation Areas,
and Open Space
Easements
Historic Properties

4. Environmental Consequences

I-66 CORRIDOR

Land uses within the project area that are subject to FHWA Noise Abatement
Criteria (NAC) include residential areas, parks, active sport areas, schools, places
of worship, hotels, and offices. There are 67 common noise environments (CNE)
representing 7,495 noise receptor locations, consisting mostly of residential
structures, along eastbound and westbound I-66. Studies indicate that noise
abatement using noise barriers may be feasible and reasonable for 30 of them.
Barriers evaluated for the other impacted receptors were not found to be feasible
and reasonable. Additional studies will be necessary during the final design phase
when more detailed design information is available. See Section 4.5.
Views from I-66 are dominated by the highway and adjacent trees, with many large
portions of the corridor lined by existing noise barriers beyond which adjacent
areas cannot be seen. There are occasional views of adjacent residential,
commercial, and office buildings. Unique views from I-66 are limited to short
duration views of open spaces within the Manassas National Battlefield Park and
Bull Run Regional Park, and longer duration views of the distant Bull Run
Mountains. Sensitive visual resources with views of I-66 include one Virginia
Byway, seven public parks, and one National Rivers Inventory stream. See
Section 4.6.
There are 20 public parks and recreation areas within 100 feet of the existing right
of way, including five schools with recreation facilities/play areas, as well as three
trails. See Section 4.7.

Within the area of potential effects (APE), two properties, the Manassas National
Battlefield Park and the Manassas Battlefield Historic District, are listed on the
National Register of Historic Places (NRHP) and six other architectural resources
or historic districts have been determined eligible or potentially eligible for the
NRHP with concurrence by the Virginia Department of Historic Resources (DHR).
One additional historic district (Fairfax Triangle Residential Historic District/Cedar
Avenue Historic District, DHR # 151-0013) has been recommended eligible but
lacks formal concurrence by DHR. Two archaeological sites have been identified
and recommended as potentially eligible pending DHR concurrence and one
additional site (a cemetery) requires further investigation to determine NRHP
eligibility. See Section 4.8.
Hazardous Materials A total of 270 sites/facilities with the potential for containing hazardous
materials/wastes are located within 0.5 mile of I-66. The majority of the sites are
either petroleum registered facilities or petroleum release sites. There is one solid
waste management facility adjacent to the corridor. In addition, Fairfax County has
bedrock formations that contain naturally occurring asbestos. See Section 4.9.
Streams
The entire corridor is located within the Potomac-Shenandoah River major
watershed, within two 8-digit hydrologic unit code (HUC) boundaries (Middle
Potomac-Anacostia-Occoquan 02070010 and Middle Potomac-Catoctin
02070008) and within nine smaller 12-digit HUC boundaries. The study corridor
crosses ten named streams and various unnamed smaller tributaries. See
Section 4.10.1.
Wetlands
A wetlands delineation identified a total of approximately 45 acres of wetlands
adjacent to I-66 and existing connector roadways (up to 100 feet beyond existing
VDOT right of way) and within interchanges (up to 200 feet beyond existing VDOT
right of way) within the project corridor. The types of wetlands found include
palustrine forested, palustrine scrub shrub, and palustrine emergent, and
palustrine freshwater ponds. The predominant wetland types are palustrine
forested and palustrine emergent. See Section 4.10.2.
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RESOURCE

Water Quality

Coastal Zone
Management Areas
Floodplains
Wild and Scenic
Rivers
Wildlife Habitat

4. Environmental Consequences

I-66 CORRIDOR

The corridor traverses five impaired waters (Youngs Branch, Bull Run, Cub Run,
Big Rocky Run, and Holmes Run) and tributaries to impaired waters (Accotink
Creek and Little Rocky Run). Seven public groundwater wells have been identified
within 500 feet of I-66. No EPA-designated sole source aquifers or public drinking
water surface resource watersheds were identified within this area. Much of the
project area drains into the Occoquan River Reservoir. See Section 4.10.3.
Both Fairfax County and Prince William County are located within Virginia’s coastal
zone. See Section 4.11.
The three major FEMA-designated floodplains within the I-66 corridor include Bull
Run, Cub Run, and Big Rocky Run. See Section 4.12.
There are no federally-listed Wild and Scenic Rivers in the corridor.

The study corridor is primarily urban and suburban in nature with wildlife
communities typical of urban environments. Large parks within the western portion
of the corridor provide natural forest habitats. Aquatic habitats are present within
the streams and ponds that lie along the corridor. There are no designated trout
streams or anadramous fish use areas within 500 feet of I-66. See Section 4.13.
Natural Heritage
The Manassas Diabase Uplands Conservation Site, Cub Run Slopes Conservation
Sites
Site, Eleanor C. Lawrence Park Conservation Site, Long Branch Stream
Conservation Unit, Big Rocky Run Above Rt 28 Stream Conservation Unit, and
three natural heritage General Location Areas are located within 500 feet of I-66.
See Section 4.14.
Threatened and
Based on the USFWS Information Planning and Conservation (IPAC) online
Endangered Species review database, two federally listed species could potentially occur along the
corridor: harperella and dwarf wedgemussel. Additionally, two state-listed species
have the potential to occur along the corridor: wood turtle and brook floater. See
Section 4.15.
Invasive Species
The corridor consists of both developed/disturbed areas and natural areas. While
invasive species are common within disturbed areas, they are often observed
within the natural areas of Fairfax and Prince William Counties as well. See
Section 4.16.

Table 4-2. Summary of Potential Impacts within Proposed Right of Way Areas
IMPACTS
CATEGORY

Total Area (acres)
Homes
Businesses, Schools, Churches,
Community Facilities
Section 4(f) Property (acres)
Historic Properties Within Area of
Potential Effects
Stream Crossings
Length of Streams (linear feet)
Wetlands (acres)
Floodplains (acres)
Forest Area (acres)
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NO-BUILD

BUILD
ALTERNATIVE 2A

BUILD
ALTERNATIVE 2B

0
0

273
15

272
11

0

3

3

0

113.53

117.70

0

10

10

0
0
0
0
0

28
2,216.9*
4.02*
4.77*
74.47*

22
2,259.44*
4.15*
1.24*
55.23*

4-4

I-66 Corridor Improvements Project – Tier 2 Draft Environmental Assessment

4. Environmental Consequences

IMPACTS
CATEGORY

Natural Heritage Resources
(Conservation Sites and Stream
Conservation Units)
Federally Listed Threatened or
Endangered Species Identified by
USFWS that may be affected by the
Proposed Project
Hazardous Material Sites
Naturally Occurring Asbestos (acres)
Agricultural and Forestal District Land
Used (acres)
Prime and Unique Farmland (acres)
Violations of National Ambient Air Quality
Standards

Noise Impacts

NO-BUILD

BUILD
ALTERNATIVE 2A

BUILD
ALTERNATIVE 2B

0

3*

1*

0

2

2

0
0

10
0.40

10
0.30

0

0

0

0

0

0

0

0

0

2,301 receptors
representing 2,426
residences, Manassas
National Battlefield
Park, Bull Run
Regional Park,
Idylwood Park, 15
playgrounds, six
baseball fields, three
outdoor picnic areas,
one hotel pool, eight
basketball courts, 13
publicly owned trails,
four tennis courts, a
public dog park, and
one soccer field.

2,122 receptors
representing 2,184
residences, Manassas
National Battlefield
Park, Bull Run
Regional Park,
Idylwood Park, three
hotel balconies, 11
playgrounds, four
outdoor picnic areas,
three pools, six
basketball courts, 14
publicly owned trails,
four tennis courts, a
public dog park, and
one soccer field.

986 receptors,
representing 500
residences, Manassas
National Battlefield
Park, Bull Run
Regional Park,
Idylwood Park, one
playground, three
baseball fields, two
outdoor picnic areas,
10 publicly owned
trails, and one soccer
field.

* Impacts are reported for proposed right of way areas only. Natural resources occurring within the existing VDOT
right of way are quantified and presented in Sections 4.10 through 4.14.

4.2 Land Use
The existing land uses within a 500-foot buffer around existing I-66 right of way were identified based on
available planning documents, GIS mapping layers provided by the local jurisdictions, aerial photography,
and any additional information received from local and regional officials. Existing land uses, future
development patterns, and transportation objectives were characterized by reviewing current
comprehensive plans for jurisdictions in the project area.

4.2.1

Land Use and Development Patterns

The land use (built environment) and land cover (natural environment) in the project area are typical of a
densely developed urban and suburban setting. The population and employment growth of the greater
Washington, DC region has directly influenced the land use/land cover and development of the
jurisdictions within the project area: Fairfax County, the Town of Vienna, the City of Fairfax, the Town of
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Haymarket, and Prince William County. The counties include a wide variety of land uses/land covers:
residential, commercial, industrial, recreation/open space, and public uses (Table 4-3). The City of
Fairfax is primarily residential with business/commercial uses along Main Street and Lee Highway/Fairfax
Boulevard. Within the 500-foot buffer, the highest proportion of land use is residential. Office, retail, and
industrial development are more prevalent at the interchanges with I-66. Even though some areas of
each jurisdiction are densely developed, each has been able to maintain parks/open space,
preservation/environmental resources, and/or recreation areas.
Some of the most highly developed and intensely used land in the area includes:












The business and industrial uses and high-density housing surrounding both the Dunn
Loring/Merrifield Metrorail and Vienna Metrorail stations, including the Vienna MetroWest
development adjacent to I-66;
Office complexes north of I-66 and Fairfax Shopping Center south of I-66 at the interchange with
Chain Bridge Road (VA 123);
Fair Oaks Mall, Fairfax Corner, Fair Lakes Shopping Center, multiple colleges, and office
complexes surrounding the I-66 interchanges with Lee-Jackson Memorial Highway (US 50) and
Fairfax County Parkway (VA 286);
Office development, high density residential development, Columbia College, and two parks
(Rocky Run Stream Valley Park and Ellanor C Lawrence Park) all surround the I-66 interchanges
with VA 28 and US 29 in Fairfax County;
Multiple colleges and industrial development at the I-66 interchange with Sudley Road (VA 234),
which is surrounded on the north side of I-66 by Manassas National Battlefield Park and Bull Run
Regional Park;
Industrial, office, and retail development clustered at the I-66 interchange with US 29 in and
around Gainesville in Prince William County; and
Office, retail, and residential development, as well as the Haymarket Medical Center clustered at
the I-66 interchange with US 15 in and around Haymarket, in Prince William County.
Table 4-3. Existing Land Use within Build Alternatives
LAND USE/LAND COVER
CLASSIFICATION

ALTERNATIVE 2A
ACRES (% OF TOTAL)

ALTERNATIVE 2B
ACRES (% OF TOTAL)

11 (0.6%)
9.5 (0.5%)
1 (0.04%)
9 (0.4%)
1,798 (88.2%)
71 (3.5%)
99 (4.9%)
41 (2.0%)
2,040

39 (1.9%)
6 (0.29%)
1 (0.04%)
4 (0.19%)
1,827 (88.4%)
72 (3.5%)
114 (5.5%)
3.6 (0.20%)
2,065

Commercial
Industrial
Institutional
Office
Transportation
Preserved Open Space
Residential
Vacant
TOTAL
Sources: City and County Land Use GIS databases.

Transform 66 Outside the Beltway

4-6

I-66 Corridor Improvements Project – Tier 2 Draft Environmental Assessment

4.2.2
4.2.2.1

4. Environmental Consequences

Status of Local Planning and Future Land Use
City of Fairfax

The City, as stated in its comprehensive plan, is “built out” (City of Fairfax, 2012). There is less than one
percent of vacant land in the city. The comprehensive plan describes any new or future development as
redevelopment of previously developed areas. There are no new developments planned, nor is there
available land for any induced development. Therefore, future land use is expected to be similar to
existing land use. In its Transportation Strategies, the City does support “projects that promote
alternatives to single-occupant vehicles during the peak period on major transportation routes”, such as I66 (City of Fairfax, 2012). The City also supports regional initiatives, such as “improved accessibility and
capacity of the region’s interstate routes, particularly I-66” (City of Fairfax, 2012).

4.2.2.2

Fairfax County

The Fairfax County Comprehensive Plan notes that the County “should have a land use pattern which
increases transportation efficiency, encourages transit use, and decreases automobile dependency”
(Fairfax County, 2014). The county also wishes to “concentrate most future development in mixed-use
Centers and Transit Station Areas” and “concentrate the highest level of development intensity in areas of
transportation advantage, i.e., the Tysons Corner Urban Center, cores of Suburban Centers, and Transit
Station Areas” (Fairfax County, 2014). The comprehensive plan also notes that due to rapid growth over
the past decades, the amount of available vacant land is diminishing and redevelopment in the identified
areas (mixed-use centers, transit station areas, suburban centers) will be more prevalent in the future.
Some of these areas are along the I-66 corridor (the two Metrorail stations, Centreville, the shopping
malls surrounding the US 50 and Fairfax County Parkway interchanges with I-66), and development could
intensify in these areas in the future.
In regards to transportation, the County supports “a multi-modal transportation system that provides
transportation choices, reduces single-occupancy-vehicle (SOV) use and improves air quality” and that
would “provide HOV lanes on freeways and major arterials where substantial travel benefits can be
realized”, such as I-66 (Fairfax County, 2014). The plan also supports “mass transit service in major
commuter corridors”, which includes I-66. The County has identified I-66 as an “Ongoing Study” within
the High Quality Transit Network in its Countywide Transit Network Study (Fairfax County, 2015). The
network also includes light rail transit and bus rapid transit on VA 28 and VA 123, which would connect I66 with Dulles International Airport and Loudoun County. Finally, the comprehensive plan’s objectives
link transportation and land use to present and future economic development within the County.

4.2.2.3

Prince William County

The county is broken up into two general land use areas: the “Development Area”, where development
has already happened or is expected to occur at residential densities greater than the rest of the County;
and the “Rural Area” which contains agricultural, open space, forestry, large-lot residential uses, and the
Federal Parks (Manassas National Battlefield Park and Prince William Forest Park). The current
comprehensive plan (2012) encourages infill development of the Development Area instead of more
intense development occurring within the Rural Area. The land area surrounding I-66, other than
Manassas National Battlefield Park and Conway-Robinson Memorial State Forest, is all part of the
Development Area, and includes Regional and Community Employment Centers, Industrial Employment,
Regional Commercial Centers, and some high density suburban residential uses between Gainesville and
Haymarket. At Haymarket in the Development Area, US 15 is a part of an American Byway, Journey
Through Hallowed Ground National Heritage Area. The title National Heritage Area is an honorary
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distinction designated by the US Congress and is not a formal historic designation of US 15. In the area
of US 15 and I-66, the County has designated future land use as a Regional Employment Center.
The County acknowledges that growth will continue to occur but is positioning itself to include countyspecific “Smart Growth” strategies to channel and shape growth into designated growth areas within the
Development Area. The County will “direct new development to areas served by transit corridors;
particularly designated centers of commerce, centers of community, and Mass Transit Nodes” (Prince
William County, 2012). The County also proposes “centers of commerce at appropriate locations that
promote high-density, mixed-use development near existing and planned multi-modal transit centers”
(Prince William County, 2012). The County has focused specific plans on several sectors (geographic
areas), including Gainesville/Haymarket. The concept for the Gainesville/Haymarket sector is similar to a
town center, with more dense commerce and employment opportunities around US 29 adjacent to I-66,
including access to mass transit options, transitioning to lower density commercial and residential uses to
the west. Development pressures on land surrounding this area could intensify in the future based on the
land uses identified by the county as compatible in the Gainesville/Haymarket sector.
The County does specifically mention this project in the comprehensive plan and wishes to “quicken the
process of extending” I-66 HOV lanes to their termini (the Fauquier County line to the Fairfax County line)
(Prince William County, 2010).

4.2.2.4

Metropolitan Washington Council of Governments

The Metropolitan Washington Council of Governments (MWCOG) is a regional planning entity that
encompasses jurisdictions in Maryland, Virginia, and the District of Columbia. As a part of the
transportation planning process for the region, MWCOG identifies Regional Activity Centers. These
centers range across the entire region. Within the project area, there are five centers: Gainesville,
Centreville, Fairfax Center, Vienna, and Merrifield/Dunn Loring.
The region wishes to pursue
“transportation projects that aim to better connect Regional Activity Centers” (MWCOG, 2014).

4.2.2.5

Compatibility with Local Land Use and Transportation Planning

The City of Fairfax, Fairfax County, and Prince William County have directly addressed the importance of
I-66 to local and regional mobility in their respective comprehensive planning processes. The Town of
Vienna’s most recent comprehensive plan (2010) states that “further expansion of the carrying capacity of
I-66 is not likely to satisfy the increasing demands being placed on this road.” The plan does note that
the Dulles Toll Road and the extension of the Metrorail Silver Line will alleviate traffic in the Town. The
City of Fairfax and Fairfax and Prince William Counties have recognized the importance of I-66 to
residents, local businesses, regional connections, and economic vitality. I-66 is a key corridor for all of
these reasons, and in particular the social and economic well-being of the project area. The Build
Alternatives are compatible with the respective comprehensive planning for the City of Fairfax, Fairfax
County, and Prince William County. The Town of Vienna comprehensive planning does not specifically
preclude improvements to I-66, but does raise concerns regarding the effectiveness of them.

4.3 Social and Economic Resources
I-66 is a major transportation corridor for communities throughout the Northern Virginia and Washington,
DC region. As a limited-access roadway, I-66 connects to the communities and neighborhoods with
access only at designated interchanges. It is the major east-west route between Washington, DC and the
cities and towns to the west in Virginia.
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Communities and Neighborhoods

The project is located within the Towns of Haymarket and Vienna, the City of Fairfax, and Fairfax and
Prince William Counties. Communities adjacent to the corridor include: Gainesville, Wellington, Sudley,
Bull Run, Uniontown, Centreville, Oakton, Merrifield, and Dunn Loring. Large residential neighborhoods
adjacent to the corridor include: Centreville Farms, Willow Springs, Crystal Springs, Penderlan, Dixie Hill,
Fairfax Farms, Fairchester, Fairfax Woods, Cobbdale, and Vienna Woods.
Twenty community facilities are located within 500 feet of existing right of way, including schools, places
of worship, and emergency services facilities. These facilities are listed in Table 4-4 and they are shown
in Figure 4-2. Parks and recreational facilities available to the community are presented in Section 4.7.
The No-Build Alternative requires no right of way acquisition and has no direct adverse impacts to any
community facilities. Three community facilities are located within the proposed right of way for Build
Alternatives 2A and 2B: Stenwood Elementary, Tyler Elementary, and the Fairfax County Public Safety
Center (under construction).

4.3.2

Population and Employment

Socio-economic and employment data were examined for the City of Fairfax, Fairfax County, and Prince
William County. Table 4-5 and Table 4-6 show historic population trends from 1990 through 2013 and
population projections through 2040, respectively. All localities have been experiencing steady growth
from 1990 through 2013. Prince William County has experienced the highest level of growth, nearly
doubling in population during that time frame. Population projections by the Weldon Cooper Center
predict continued growth in all three localities. Lower growth is predicted in Fairfax County at 22%
between 2013 and 2040. Major population growth is expected to continue in Prince William County with a
58% increase in population predicted by 2040.
Table 4-7 provides employment data for 2005, 2009, and projected data for 2040 for the three
jurisdictions. Due to the current state of the economy, employment levels in the area have decreased or
remained steady between 2005 and 2009. Employment is projected to increase substantially in the next
20 years with Prince William County having the greatest projected increase with a 140% increase in
employment between 2009 and 2040. The highest numbers of jobs in the Washington, DC metropolitan
region are in Business Services, Trades/Transportation, Utilities, and Federal Government.

4.3.3

Environmental Justice

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations”, states that each Federal agency “shall make achieving environmental justice
part of its mission by identifying and addressing, as appropriate, disproportionately high and adverse
human health or environmental effects of its programs, policies, and activities on minority populations and
low-income populations.”
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Table 4-4. Community Facilities within 500-foot Buffer around Existing Right of Way
FACILITY NAME

TYPE OF FACILITY

Marshall Road Elementary
Stenwood Elementary School
Tyler Elementary School
Oakton High School
Providence Elementary School
DeVry University
ECPI College of Technology – Northern Virginia
Campus
University of Northern Virginia - Manassas
Manassas Mosque
Living Hope Church
Centreville Church of Christ
Church of the Ascension
Fairfax County Public Safety Center (under
construction)
Haymarket Medical Center
Monroe Cemetery
Cemetery near Antioch Road
Centreville Regional Library
Oakton Post Office
Sully Senior Center (formerly Centreville Methodist
Church)
National Firearms Museum

School
School
School
School
School
School
School
School
Religious Facility
Religious Facility
Religious Facility
Religious Facility
Emergency Services
Emergency Services
Cemetery
Cemetery
Library
Post Office
Other
Other

Sources: VDOT GIS.

Table 4-5. Total Population over Time
LOCATION

Fairfax County
(includes Town of
Vienna)
Prince William County
(includes Town of
Haymarket)
City of Fairfax
Total

1990

2000

2010

2013

PERCENT CHANGE
1990-2013

818,584

969,749

1,081,699

1,101,071

34.51%

215,686

280,813

402,002

416,668

93.18%

19,622
1,053,892

21,498
1,272,060

22,565
1,506,266

23,027
1,540,766

17.35%
46.20%

Sources: U.S. Census Bureau: 1990, STF1; 2000, SF3; 2010, SF1; 2013, American Community Survey 2009-2013.
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Table 4-6. Population Projections
2013

2020

2030

2040

PERCENT CHANGE
2013-2040

1,101,071

1,182,609

1,271,995

1,350,245

22.63%

416,668

487,768

573,535

659,301

58.23%

23,027
1,540,766

23,751
1,694,128

24,758
1,870,288

25,543
2,035,089

10.93%
32.08%

LOCATION

Fairfax County
(includes Town of
Vienna)
Prince William County
(includes Town of
Haymarket)
City of Fairfax
Total

Source: 2013, US Census Bureau: American Community Survey 2009-2013; 2020-2040, Weldon Cooper, 2012.

Table 4-7. Employment Data

LOCATION

City of Fairfax
Fairfax County (includes
Town of Vienna)
Prince William County
(includes Town of
Haymarket)
Total

EMPLOYMENT
2005

EMPLOYMENT
2009

23,692

20,070

565,179

570,932

100,751

102,008

689,622

693,010

PERCENT
CHANGE
2005-2009

-15%
1%
1%
0.5%

EMPLOYMENT
FORECAST 2040

37,500
880,000
244,300
1,161,800

PERCENT
CHANGE
FORECAST
2009-2040

87%
54%
140%
68%

Source: MWCOG, 2010; MWCOG 2011b.

Accordingly, demographic data for Fairfax County, the City of Fairfax, and Prince William County were
analyzed to determine whether the Build Alternatives would have disproportionately high and adverse
human health or environmental effects on minority and low-income populations. As defined in FHWA
Order 6640.23A, minority populations include citizens or lawful permanent residents of the U.S. who are:







Black: a person having origins in any of the black racial groups of Africa;
Hispanic or Latino: a person of Mexican, Puerto Rican, Cuban, Central, or South American, or
other Spanish culture or origin, regardless of race;
Asian American: a person having origins in any of the original peoples of the Far East, Southeast
Asia, or the Indian subcontinent;
American Indian and Alaskan Native: a person having origins in any of the original people of
North America or South America (including Central America) and who maintains cultural
identification through tribal affiliation or community recognition; or
Native Hawaiian and Other Pacific Islander: a person having origins in any of the original peoples
of Hawaii, Guam, Samoa, or other Pacific Islands.

Low-income populations are defined as those whose median household income is below the U.S.
Department of Health and Human Services poverty guidelines.
Executive Order 13166 “Improving Access to Services for Persons with Limited English Proficiency”
directs federal agencies to “examine the services they provide, identify any need for services to those
with limited English proficiency (LEP), and develop and implement a system to provide those services so
LEP persons can have meaningful access to them.” As a part of EO 13166, the Department of Justice
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issued guidance on implementing the LEP regulations because of the connection between Title VI barring
of discrimination based on national origin and EO 13166. Data collection to determine the presence of
persons with LEP has occurred as a part of this project.
The environmental justice analysis is based on whether the minority population percentage of a census
tract is greater than 50 percent or meaningfully greater than the minority population percentage in the
general population. There is no formal guidance available on what constitutes “meaningfully greater.”
For this study, the minority population for each census tract is “meaningfully greater” than the surrounding
census tracts if it is greater than the value for the jurisdiction (City of Fairfax, Fairfax County, or Prince
William County) with the lowest percentage of minority population, plus an additional 10 percent of that
value. The City of Fairfax has the lowest percentage of minorities, 39.18 percent. Ten percent greater
than that population is 43.10 percent. Using the jurisdiction with the lowest percentage of minority
population yields the highest number of census tracts considered to have minority populations versus
using the average of the project area or the statewide average for comparison.
Median household income census data at the tract level has been acquired from the American Community
Survey (ACS) 2009-2013 ACS 5-Year Estimates. The average household size ranges from 2.8 to 3.1 persons
within the jurisdictions. Therefore, the 2013 US Department of Health and Human Services (HHS) poverty
threshold for a family of 3, $19,530, was used for comparison. The individual tract data has been compared to
the HHS 2013 Poverty Guidelines (78 FR 5182, January 24, 2013) because they are both for the same year,
2013. Those tracts with median household income at or below the threshold, $19,530, are deemed to contain
low-income populations in accordance with FHWA’s definition in FHWA Order 6640.23A.
Table 4-8 provides the census data on race, income, and LEP for the three jurisdictions. Only Prince William
County has a minority population greater than 50 percent of the total population. All three jurisdictions have
high median household income. Fairfax County has the highest percentage of persons with LEP.
Census tracts (Table 4-9) were compared to the meaningfully greater percentage of 43.10 percent for
minorities. Those census tracts with any groups greater than 50 percent of the population are highlighted
in orange. Those tracts with groups meaningfully greater are highlighted in yellow. The census tracts
appear graphically in Figure 4-3. Eighteen census tracts have minority populations above 50 percent of
the total populations. An additional five tracts have minority populations that are meaningfully greater
percentages than other tracts along the study corridor.
There are no census tracts along the study corridor with median household income below the poverty level.
Table 4-8. Demographic Data in 2013

LOCATION

Fairfax County
Prince William
County
City of Fairfax
Total

TOTAL
POPULATION

TOTAL
MINORITIES (%)

MEDIAN
HOUSEHOLD
INCOME

TOTAL LEP (%)*

1,101,071

507,651 (46.11%)

$110,292

150,041 (14.61%)

416,668

217,574 (52.22%)

$98,071

45,533 (11.90%)

23,027
1,540,766

9,022 (39.18%)
734,247 (47.65%)

$97,242
--

2,647 (12.28%)
198,221 (13.85%)

Source: US Census Bureau: 2009-2013 American Community Survey.
Note: *Based on the population aged 5 years and over.

Some of the census tracts did not have a higher proportion of persons with LEP than the region, but still
had high numbers of persons that spoke a specific language other than English. The most predominant
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language spoken in each tract is provided in Table 4-9. There is a wide spectrum of each of the
demographic groups in the jurisdictions. The regional average for populations with limited English
proficiency is 13.85 percent. There are twenty-three census tracts with an LEP population greater than
the regional average, as shown in Figure 4-4. One tract is in the City of Fairfax. Nineteen are located in
Fairfax County and three are located in Prince William County. There are no census tracts within the
project area with LEP populations greater than 50%.
Managed lanes already exist throughout the Washington, DC metropolitan region, including on I-66 inside
the Capital Beltway where HOV restrictions are imposed during peak travel periods, and on the Capital
Beltway where express tolled lanes similar to those proposed for this project were recently constructed.
The Build Alternatives both represent an expansion of the existing system. Therefore, many of the
challenges of implementing a new system, particularly public involvement surrounding general use and
implementation, have already been addressed. Nevertheless, because the Build Alternatives include the
expansion of an existing tolled network (I-95 and I-495 express lanes), the effects of tolls on potential
environmental justice populations are being evaluated. The prevalence of congestion pricing strategies,
such as tolled facilities or managed lanes, has been increasing throughout the United States. Lessons
learned from other facilities as well as research and analysis on these facilities have been examined to
address equity issues, implementation options, public outreach, and mitigation strategies.
The equity of the project can be assessed through transportation options available to users of the corridor
and through financial/economic impacts to users. The non-tolled options for low-income users are wideranging and offer flexibility for users of all income levels. Other transportation options include the existing
general purpose lanes, existing transit, existing Metro, and expanded park and ride facilities throughout
the corridor. The number of general purpose lanes will not change between the existing facility and the
Build Alternatives. The Build Alternatives include expansions in the number of and size of park and ride
lots along I-66. All of these options are viable for low-income users of I-66, and, in addition, the formation
of carpools to avoid a toll altogether. The FHWA has noted in a compendium of congestion pricing
research that congestion pricing “places responsibility for travel choices squarely in the hands of the
individual traveler, where it can best be decided and managed” (FHWA, 2008). This is a function of the
value of using the express lanes relative to the available alternatives. When the value of time savings for
a potential user exceeds the toll charge, that user is benefited by taking a priced alternative. The express
lanes would experience less congestion and therefore would provide a more reliable travel time for both
vehicles and express buses. These results benefit all users regardless of income level because they
provide better access and mobility. The actual use would depend on the availability of adjustments to
other personal choices within a particular commute, such as joining a carpool and/or “flexibility of time”
(working hours or other commitments, such as child care) (FHWA, 2008). Some users may choose not to
pay for express lane access every day, but “all income groups value the choice of a reliable trip travel
time that is available to them” (FHWA, 2008). The decision to use the express lanes alternative is based
on the value of an individual’s time, when the user must choose between the free or priced alternative,
because “all income groups value the ‘insurance’ of a reliable trip time when they absolutely need it”
(FHWA, 2008).
Public outreach on this project has been extensive throughout the NEPA process, from the Tier 1 FEIS to
the scoping process and public meetings held for the Tier 2 EA. Use of e-mail blasts, social media,
letters to property owners, and the project website has ensured that the public has the opportunity to
participate in the development of the alternatives, including tolling.
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Table 4-9. 2013 Census Tract Demographic Data
TOTAL
POPULATION

TOTAL MINORITIES
(PERCENT
MINORITIES)

MEDIAN
HOUSEHOLD
INCOME

Tract 3001

4,684

City of Fairfax
1,902 (40.61%)

$72,853

Tract 3002

4,947

1,657 (33.50%)

$128,977

Census Tract 4606
Census Tract
4607.01
Census Tract
4612.02
Census Tract 4615
Census Tract
4616.01
Census Tract
4616.02

4,190

Fairfax County
1,251 (29.86%)

$148,889

3,487

1,566 (44.91%)

$107,065

5,070

2,900 (57.20%)

$135,575

544 (11.96%)

6,434

2,780 (43.21%)

$152,113

6,142

2,262 (36.83%)

$125,332

4,204

2,817 (67.01%)

$109,449

Census Tract
4618.01
Census Tract
4618.02
Census Tract
4619.01
Census Tract
4619.02
Census Tract
4713.03
Census Tract
4713.04
Census Tract
4901.01
Census Tract
4912.01
Census Tract
4912.02
Census Tract
4913.01
Census Tract
4913.02
Census Tract
4913.03
Census Tract
4915.01
Census Tract
4915.02
Census Tract
4917.01

1,359

608 (44.74%)

$98,355

5,467

2,547 (46.59%)

$100,694

3,585

2,201 (61.39%)

$73,393

2,081

1,562 (75.06%)

$59,602

706 (11.98%)
946 (16.54%)
Korean, Chinese
660 (16.48%)
Spanish
201 (16.34%)
Vietnamese,
Spanish
849 (16.58%)
Spanish, Korean
892 (27.24%)
Spanish, Korean
764 (40.40%)
Spanish, Urdu

3,863

1,515 (39.22%)

$96,250

439 (11.87%)

1,796

393 (21.88%)

$180,268

89 (5.22%)

5,404

1,860 (34.42%)

$123,125

491 (9.63%)

5,590

2,928 (52.38%)

$85,966

1,698

1,090 (64.19%)

$62,927

6,648

3,874 (58.27%)

$107,308

3,729

1,875 (50.28%)

$98,984

4,821

3,635 (75.40%)

$78,285

7,047

5,318 (75.46%)

$112,236

6,642

2,395 (36.06%)

$201,979

557 (8.75%)

3,557

1,618 (45.49%)

$96,625

557 (16.62%)
Korean

LOCATION

Transform 66 Outside the Beltway

TOTAL LEP*
(PERCENT LEP)

566 (12.83%)
695 (14.91%)
Spanish
337 (8.75%)
957 (29.71%)
Spanish

793 (15.00%)
Spanish, Korean
341 (21.90%)
Korean
1,095 (17.90%)
Spanish, Korean
689 (20.91%)
Korean, Spanish
1,512 (34.13%)
Spanish, Korean
1,508 (22.96%)
Korean, Chinese
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4917.02
Census Tract
4917.03
Census Tract
4917.04
Census Tract
4917.05
Census Tract
4918.01
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TOTAL
POPULATION

TOTAL MINORITIES
(PERCENT
MINORITIES)

MEDIAN
HOUSEHOLD
INCOME

7,681

4,846 (63.09%)

$85,129

4,705

2,584 (54.92%)

$77,077

4,814

2,070 (43.00%)

$84,730

3,410

1,957 (57.39%)

$195,455

2,141

1,298 (60.63%)

$76,750

TOTAL LEP*
(PERCENT LEP)

1,181 (17.11%)
Spanish, Chinese
910 (20.64%)
Korean, Spanish
782 (17.66%)
Korean, Persian
779 (23.44%)
Vietnamese,
Chinese
431 (21.15%)
Korean

Prince William County
Census Tract
9014.07
Census Tract
9014.08
Census Tract
9014.10
Census Tract
9015.03
Census Tract
9015.04
Census Tract
9015.06
Census Tract
9015.07
Census Tract
9015.10
Census Tract
9016.02

1,031 (30.65%)
Spanish
1,656 (27.81%)
Spanish

3,570

2,721 (76.21%)

$71,448

6,818

5,197 (76.22%)

$53,780

8,029

3,007 (37.45%)

$134,107

333 (4.60%)

6,217

1,216 (19.56%)

$151,343

292 (5.03%)

3,388

505 (14.91%)

$91,531

99 (2.99%)

5,056

2,594 (51.31%)

$103,082

356 (7.98%)

2,296

583 (25.39%)

$117,059

101 (4.83%)

5,032

1,336 (26.55%)

$153,125

197 (4.31%)

7,976

5,013 (62.85%)

$72,184

1,205 (16.94%)
Spanish

Sources: US Census Bureau: 2009-2013 American Community Survey.
Notes: *Based on the population aged 5 years and over. – Totals less than 50 persons not shown. Above 50%;
Meaningfully Greater.
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One of the most substantial challenges to mitigation of tolled options throughout the country has been
addressing the needs of “unbanked” users. In the past, the EZPass system, and other transponder
systems, have been available only to credit-card holders. EZPass has recently changed to allow the use
of cash-based top-up cards to be linked to an EZPass account. The cards are available throughout the I66 corridor and replenishment of the cards is also available at retailers (e.g., 7-11) throughout the corridor
(http://www.ezpassva.com/reloadcard/). This system allows users operating via a cash-basis to choose
the express lanes as an alternative to other modes of travel. Between this option for the express lanes
and other modes of travel, the Build Alternatives provide multiple choices to low-income users of I-66.
The Metro SmarTrip card is also available to be used for those who wish to operate on a cash basis and
is valid on WMATA Metrorail and Metrobus; Maryland Transit Administration Local Bus, Light Rail, and
Metro Subway; Montgomery County RideOn; Prince George’s County TheBus; Potomac and
Rappahannock Transportation Commission OmniRide; Alexandria DASH; Arlington Transit (ART); Fairfax
Connector; Fairfax CUE; and Loudoun County Transit.

4.3.4

Relocations

The acquisition of right of way and the relocation of those displaced would take place in accordance with the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, as amended (42 USC
4601). Under the law, the purchase price for property acquired would be fair market value as determined by
an appraisal prepared by a qualified appraiser. Assurance is given that relocation resources will be
available to all residential, business, farm, and nonprofit displacees without discrimination. In addition, all
displaced families and individuals will be relocated to suitable replacement housing; all replacement housing
will be fair housing available to all persons without regard to race, color, religion, sex, or national origin; and
all replacement housing will be within the financial means of the displacees. Each person will be given
sufficient time to negotiate for and obtain possession of replacement housing. No residential occupants will
be required to move from property needed for the project until comparable decent, safe, and sanitary
replacement dwellings have been made available to them.
The No-Build Alternative requires no right of way acquisition and therefore requires no relocations and has
no direct adverse impacts to residences, businesses, and environmental justice populations. Under the NoBuild Alternative, beneficial impacts also would not be realized. Congestion and lack of mobility would
continue to affect individuals and communities. These problems also would continue to impact businesses
and economic activity, which would, in turn, result in additional impacts to individuals and communities.
Build Alternatives 2A and 2B have the potential to displace 15 and 11 residences, respectively. These
relocations occur only in Fairfax County. None occur in census tracts with high minority populations as
defined previously and shown in Table 4-10. The table identifies the number of residential relocations in
each Census Tract. For residents in those tracts that are not relocated, other impacts may be incurred,
such as noise, air quality, and partial losses of property. Even though there are minority populations in the
census tracts where relocations are occurring, no disproportionate relocation impacts to low-income and
minority populations are expected.
Table 4-10. Residential Relocations by Census Tract
LOCATION

Tract 4606
Tract 4713.03
Tract 4713.04
Tract 4915.02
Fairfax County Total

ALTERNATIVE ALTERNATIVE
TOTAL MINORITIES
MEDIAN HOUSEHOLD
2A
2B
(PERCENT MINORITIES)
INCOME

5
4
6
0
15

Transform 66 Outside the Beltway

5
0
3
3
11

1,251 (29.86%)
1,515 (39.22%)
393 (21.88%)
2,395 (36.06%)
507,651 (46.11%)

$148,889
$96,250
$180,268
$201,979
$110,292
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4.4 Air Quality
The project is located in Fairfax and Prince William Counties, which have been designated by the US
Environmental Protection Agency (EPA) as non-attainment for the eight-hour ozone national ambient air
quality standard (NAAQS), maintenance for the annual fine particulate matter (PM2.5) NAAQS, and
attainment for the carbon monoxide (CO) NAAQS. Transportation conformity requirements therefore
apply for PM2.5 1 and ozone, and project-level modeling assessments were completed pursuant to NEPA
for CO. A quantitative mobile source air toxics (MSAT) assessment was also prepared in accordance
with all applicable guidance.
The assessment indicates that the project would meet all applicable air quality requirements of NEPA and
federal and state transportation conformity regulations. As such, the project will not cause or contribute to
a new violation, increase the frequency or severity of any violation, or delay timely attainment of the
NAAQS established by EPA. The methodologies and findings for the air quality analysis are summarized
below and described in detail in the Air Quality Technical Report.

4.4.1

Carbon Monoxide Analysis

A quantitative CO hot spot screening analysis was performed for the project following federal guidance for
the project opening (2022) and design (2040) years. The modeling was conducted with EPA models for
emissions (MOVES2014) and dispersion (CAL3QHC and CALINE3), with the dispersion modeling
facilitated with the FHWA CAL3i interface model. Modeling was conducted for the I-66 corridor, two
interchanges (I-66 with I-495 and I-66 with Route 28), and a highly congested major intersection (VA 7
(Leesburg Pike) and Idylwood Road) that was selected following a review of the most congested
intersections in the project area. Modeling for each of the two major interchanges was conducted using
worst-case assumptions for traffic and facility configurations (with traffic and emissions combined in a
single grade separation rather than broadly dispersed over ramps); receptor locations based on minimum
right of distances; and other worst-case inputs. The results for all of the analyses (corridor, intersection,
and interchanges) show that CO concentrations for both build alternatives are expected to remain well
below the CO NAAQS for all locations modeled throughout the corridor for each year modeled. Based
on the modeling results, implementation of the project is not expected to cause or contribute to a violation
of the CO NAAQS.

4.4.2

Mobile Source Air Toxics (MSAT) Analysis

Design-Year Annual Average Daily Traffic (AADT) is projected to be in excess of 140,000 to 150,000
vehicles per day, and the project is located in proximity to populated areas. Therefore, since the project
meets both requirements, a quantitative MSAT analysis was prepared in accordance with FHWA’s Interim
Guidance Update on Mobile Source Air Toxic Analysis in NEPA, dated December 6, 2012, and the
recommendations contained within Quick Start Guide for Using MOVES for NEPA MSAT Analysis.
Based on FHWA guidance and the forecast total traffic volumes for I-66, this project is categorized as one
with high potential effects for MSATs, which include the following: acrolein, benzene, 1,3 butadiene,
diesel particulate matter, formaldehyde, naphthalene, and polycyclic organic matter. A detailed
1

For conformity purposes, the project was evaluated for potential fine particulate matter impacts following the latest
applicable guidance from EPA. On review of the available information, data, and forecasts assembled for the
project, and in consultation with FHWA staff, the project was assessed as not being one of local air quality concern
for PM2.5. The Virginia Interagency Consultation Group (VA-ICG) met on March 30th, 2015 to review available
information for the project and concurred with this assessment. Additional details are provided in the Air Quality
Technical Report.
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quantitative assessment (modeling) following FHWA guidance was therefore conducted for the project to
assess the potential impacts for MSATs. The assessment shows that there would be no long-term
adverse impacts associated with either build alternative and that future MSAT emissions across the entire
study corridor would be significantly below today’s levels, even after accounting for projected growth in
vehicle miles of travel.
More specifically, the modeling results indicate that MSAT emissions are expected to increase slightly
from the No-Build to the two build alternatives in both 2022 and 2040, but the increases are small and
insignificant in comparison to the long-term downward trend in MSAT emissions over time. Emissions of
all MSATs under the 2022 and 2040 build alternatives are in fact expected to be significantly lower than
they are today, primarily as a result of EPA's stringent vehicle emission and fuel regulations that, with
fleet turnover, are expected to result in significantly lower fleet-average emission rates for MSATs in the
future relative to today.
Overall, best available information indicates that, nationwide, regional levels of MSATs are expected to
decrease in the future due to fleet turnover and the continued implementation of more stringent emission
and fuel quality regulations. Nevertheless, it is possible that some localized areas may show an increase
in emissions and ambient levels of these pollutants due to locally increased traffic levels associated with
the project.

4.4.3

Greenhouse Gases

There are currently no federal or state regulatory requirements to analyze greenhouse gas emissions for
individual transportation projects. On December 24, 2014, the Council on Environmental Quality (CEQ)
released revised draft guidance for public comment that describes how Federal departments and
agencies should consider the effects of greenhouse gas emissions and climate change in their NEPA
reviews (79 FR 77801). In the Washington metropolitan region, the Metropolitan Washington Council of
Government’s (MWCOG) Climate Change Program addresses local greenhouse gas emissions on a
regional level. The National Capital Region Climate Change Report, which was shaped by area leaders
working together at COG and voluntarily adopted by the COG Board of Directors in November 2008,
proposes significant greenhouse gas reduction goals for the region.
The report includes
recommendations to reduce greenhouse gas emissions through changes in energy use, transportation,
and land use. In regards to transportation, recommendations include supporting California’s low emission
vehicle standards, reducing vehicle miles traveled, and increasing vehicle fuel efficiency. The report also
recommends increased development around transit and activity centers as well as preserving more trees
throughout the region.

4.4.4

Construction Emission Analysis

The temporary air quality impacts from construction are not expected to be significant. Emissions may be
produced in the construction of this project by heavy equipment and vehicle travel to and from the site.
Earthmoving and ground-disturbing operations will generate airborne dust. Construction emissions are
short-term or temporary in nature. In order to mitigate these emissions, all construction activities are to
be performed in accordance with VDOT’s current Road and Bridge Specifications. These Specifications
are approved as conforming to the State Implementation Plan (SIP) and require compliance with all
applicable local, state, and federal regulations.
The project lies in an area designated by the Virginia Department of Environmental Quality (VDEQ) as an
emissions control area for volatile organic compounds (VOC) and nitrogen oxides (NOX) (9VAC5-20206). In addition, the following VDEQ air pollution regulations must be adhered to during the construction
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of this project: 9 VAC 5-130, Open Burning restrictions; 9-VAC 5-45-760 et seq., Cutback Asphalt
restrictions; and 9 VAC 5-50, Article 1, Fugitive Dust precautions.

4.4.5

Regional Conformity Considerations

This project will be evaluated in relation to regional air quality concerns. The Clean Air Act Amendments
(CAAA) of 1990 mandate improvements to the nation’s air quality. The final conformity regulations
promulgated by the US EPA in 1997, as part of 40 CFR Part 93, require that transportation plans and
programs conform to the State Implementation Plan (SIP). The final conformity rule requires that
transportation plans in ozone nonattainment areas are consistent with the most recent estimates of
mobile source emissions; provide for the expeditious implementation of transportation control measures
in the applicable implementation plan; and contribute to annual emission reductions in ozone and carbon
monoxide nonattainment areas.
The project is located in the Fairfax and Prince William Counties. Based on the CAA and most recent
EPA classifications, this area has been designated as an attainment/maintenance area for the 1997
annual fine particulate matter (PM2.5) NAAQS. This area is also subject to regional conformity
requirements due to nonattainment of the 8-hour ozone NAAQS. The Metropolitan Washington Council
of Governments (MWCOG) is in the process of updating the region’s conformity determination, which will
include analysis of the impacts of this project. This analysis is expected to be complete in October 2015.

4.5 Noise
For purposes of the noise analysis, the project was divided into 67 areas of common noise environment
(CNE). CNEs are groupings of receptor sites that, by location, form distinct communities within the
project area and contain receptors with similar exposures to noise sources. These areas are used to
evaluate traffic noise impacts and potential noise abatement options to residential developments or
communities as a whole, and to assess the feasibility and reasonableness of possible noise abatement
measures for those communities. The 67 CNEs contain 7,495 receptor locations, which were made up of
29 peak hour monitoring sites and 7,466 “modeling only” sites.
If noise levels “approach” or “exceed” noise abatement criteria (NAC) for the design year build scenario at
any receptor, then an impact occurs and abatement measures are to be considered. The NAC for most
land uses along the corridor is Category B, 67 dBA. VDOT defines “approach” as being within 1 dBA of
the NAC and therefore the criterion can actually be considered 66 dBA. A noise impact is also deemed to
occur if design year build noise levels are substantially higher than existing levels, even though the levels
may not reach the NAC. The State Noise Abatement Policy defines a substantial increase as 10 dBA or
more. The noise analysis prepared for the project showed that under Design Year (2040) Build
Alternative 2A, a total of 2,301 receptors representing 2,426 residences, the Manassas National
Battlefield Park, Bull Run Regional Park, Idylwood Park, 15 playgrounds, six baseball fields, three outdoor
picnic areas, one hotel pool, eight basketball courts, 13 publicly owned trails, four tennis courts, a public
dog park, and one soccer field are predicted to experience noise impacts. Under Design Year (2040)
Build Alternative 2B, a total of 2,122 receptors representing 2,184 residences, the Manassas National
Battlefield Park, Bull Run Regional Park, Idylwood Park, three hotel balconies, 11 playgrounds, four
outdoor picnic areas, three pools, six basketball courts, 14 publicly owned trails, four tennis courts, a
public dog park, and one soccer field are predicted to experience noise impacts.
Noise abatement measures (i.e., noise barriers) appear to be feasible and reasonable for 30 CNEs at this
time, which would provide noise reduction benefits to the majority of the impacted land uses within the
individual CNEs, as described further in the technical report. Preliminary decisions regarding both
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recommended and non-recommended noise barriers may change between the environmental document
and final design as a result of changes in the transportation improvement project design, design year
traffic, or the level of detail the design contained at the time of the preliminary report.
The conclusions are preliminary because the noise analysis has been based on preliminary design and
topographic information; additional detailed analysis would be conducted during the final design phase of
the project. The noise impact estimates may change and potential abatement measures will be
reevaluated. Final decisions at that time on whether to provide noise abatement measures will take into
account design feasibility, cost, and the opinions of property owners impacted by the noise.
Based on review of the project area, no substantial long-term construction noise impacts are anticipated.
Existing noise levels along I-66 are relatively high, with considerable influences from heavy trucks and
high traffic volumes; therefore, temporary construction noise will be minimal in comparison. Regardless,
during the construction phase of the project, all reasonable measures will be taken to minimize noise
impacts from these construction-related activities. VDOT’s Road and Bridge Specifications establish
construction noise limits and the contractor will be required to conform to this specification to reduce any
impacts of construction noise.
The Noise Technical Report provides additional detail on analysis methodology, findings, and abatement
considerations.

4.6 Visual Quality
The visual environment for the I-66 corridor was reviewed through a windshield survey and supplemented
with GIS data, aerial photography, and topographic mapping.

4.6.1

Views from I-66

The visual experience of driving along I-66 within the project limits is overall characterized by common
views of everyday suburban elements. The highway and adjacent trees are the most dominant features
within views from I-66 throughout the project limits. Noise barriers are another dominant visual feature
within the eastern portion of the study corridor from Centreville to the I-495 interchange. Views of
adjacent commercial, residential, and office buildings occur only intermittently within the study corridor
because of the visual screening provided by trees.
Unique views from I-66 are limited to select points where a glimpse of rural elements like open hills
(including those within Manassas National Battlefield Park and Bull Run Regional Park) and farm
buildings can be seen west of Centreville. At the posted speed of 55 mph, views of these scenic
elements from the highway are brief. Views of the distant Bull Run Mountains heading westbound from
the US 29 interchange in Prince William County are of a longer duration. The presence of rural elements
west of Centreville and the decreased roadway width west of the US 29 interchange (reduced from 8 to 4
lanes) contribute to a more rural character of views within the western portion of the study corridor.

4.6.2

Views of I-66

Sensitive visual resources within the vicinity of the study corridor include one Virginia Byway, seven
public parks with natural and/or historic views, and one National Rivers Inventory stream:




US 15;
Manassas National Battlefield Park;
Bull Run Regional Park;
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Bull Run;
Cub Run Stream Valley Park and Trail;
Lanes Mill Park;
Ellanor C. Lawrence Park;
Rocky Run Stream Valley Park; and
East Blake Lane Park.

US 15 has been designated by the Commonwealth Transportation Board (CTB) as a Virginia Byway, a
road corridor containing aesthetic or cultural value near areas of historical, natural or recreational
significance. Views along US 15 within approximately 2 miles north and 0.5 mile south of I-66, are
dominated by commercial, residential and industrial uses, with some forest land between residential
developments. These are not the views of natural areas and farmland that comprise the scenic
experience along other portions of US 15 further to the north and south of the I-66 interchange.
With the exception of Manassas National Battlefield Park and Bull Run Regional Park, views of I-66 from
the above parks are blocked by trees and noise barriers. Most of Manassas National Battlefield Park
adjacent to I-66 is forested and without views of I-66 from trails and historic sites. I-66 is visible from trails
and a historic home site known as Portici within the more open areas of the Battlefield Park, between VA
234 and Bull Run. I-66 is also visible from a walking and equestrian trail located between Portici and I-66
that follows the southern edge of Battlefield Park. As with Manassas National Battlefield Park, views
toward I-66 within most of Bull Run Regional Park are concealed by forest. I-66 is visible from the Bull
Run Special Events Center and the park road leading to it.
One stream, Bull Run, crosses I-66 at the east end of Manassas National Battlefield Park and the west
end of Bull Run Regional Park. The stream is rather narrow (approximately 50 feet) and bounded by
thick forests. Only recreational boaters traveling along Bull Run would have views of the I-66 bridge at
this location.

4.7 Parks, Recreation Areas, and Open Space Easements
Existing public parks, recreation areas, wildlife and waterfowl refuges, and open-space easements,
including those associated with public schools, within 100 feet of the existing VDOT right of way in the I66 corridor within the project limits are listed in Table 4-11. These areas were identified using available
mapping and GIS data, and inclusion in the table reflects physical proximity to the project area and is not
intended to reflect potential use and/or impact by the proposed project.
Use of publicly-owned parks, recreation areas, and wildlife/waterfowl refuges are subject to the
requirements set forth in Section 4(f) of the Department of Transportation Act of 1966, as described in
Section 4.8.1 below. Properties that were acquired or improved with the use of Land and Water
Conservation Funds are subject to the requirements of Section 6(f) of the Land and Water Conservation
Funds Act of 1965, as described in Section 4.8.2 below. Section 4(f) and 6(f) applicability for each
property is denoted in the table.
The table below does not include NHRP-eligible resources that may be subject to Section 4(f) (see
Section 4.8), nor does it include private recreation areas, such as the members-only Izaak Walton League
or recreational facilities that are specifically dedicated to private home owners associations, that are
within 100 feet of the existing right of way (see Socioeconomics and Land Use Technical Memorandum).
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Table 4-11. Public Parks and Recreation Areas within 100 feet of Existing Right of Way
PARK / FACILITY
(WEST TO EAST)

OWNERSHIP

SECTION
4(F)

SECTION
6(F)

Prince William County Public Schools

--

--

Virginia Department of Forestry

--

--

US Department of the Interior
William A. Hazel Inc & Prince William
County Park Authority

X

--

--

--

Northern Virginia Park Authority

X

X

Fairfax County Park Authority

X

--

Rocky Run Stream Valley Park

Fairfax County Park Authority

--

--

Centre Ridge North Park

Fairfax County Park Authority

X

--

Ellanor C. Lawrence Park

Fairfax County Park Authority

X

X

Random Hills Park

Fairfax County Park Authority

X

--

Providence Elementary School

Fairfax County Public Schools

--

--

Briarwood Park

Fairfax County Park Authority

--

--

Oakton High School

Fairfax County Public Schools

--

--

Marshall Road Elementary School

Fairfax County Public Schools

--

--

Southside Park

Town of Vienna

--

--

George C. Yeonas Park

Lions TRS of Little League Vienna

--

--

Stenwood Elementary School

Fairfax County Public Schools

X

--

Idylwood Park

Fairfax County Park Authority

--

--

Washington & Old Dominion Park
Hartland Green Park (formerly Merilee
Park)

Northern Virginia Park Authority

--

--

Fairfax County Park Authority

--

--

Tyler Elementary School
Conway Robinson Memorial State
Forest
Manassas National Battlefield Park
Mayhew Park
Bull Run Regional Park (and West
County Trail)
Cub Run Stream Valley Park

4.7.2

Section 4(f)

Section 4(f) refers to Section 4(f) of the U.S. Department of Transportation Act of 1966, as amended, and
as codified at Title 49, United States Code, Section 303, and at Title 23, United States Code, Section 138.
Specifically, Section 4(f) states that the Secretary of Transportation (as delegated to FHWA under Title
49, Code of Federal Regulations, Section 1.48(b)(1)) may approve the use of publicly owned land of a
publicly owned park, recreation area, wildlife and waterfowl refuge of national, state, or local significance,
or land of a historic site of national, state, or local significance only if a determination is made that:
There is no feasible and prudent alternative to the use of the land from the property and
the action includes all possible planning to minimize harm to the property resulting from
such use; or the use of the property, including any measure(s) to minimize harm (such as
any avoidance, minimization, mitigation, or enhancement measures) committed to by the
applicant, will have a de minimis impact, as defined in 23 CFR 774.17, on the property.
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A “use” of Section 4(f) property occurs: (1) When land is permanently incorporated into a transportation
facility; (2) When there is a temporary occupancy of land that is adverse in terms of the statute's
preservation purpose; or, (3) When there is a constructive use of a Section 4(f) property.
The No-Build Alternative requires no right of way acquisition and has no direct adverse impacts to any
park or recreation areas. Alternative 2A and Alternative 2B would require permanent use of land from six
Section 4(f) resources: Manassas Battlefield Historic District, Thoroughfare Gap Battlefield, Buckland
Mills Battlefield, Ellanor C. Lawrence Park, Random Hills Park, and Stenwood Elementary School.
Alternative 2A would also require the use of land Manassas National Battlefield Park.
The Section 4(f) Evaluation in Appendix A contains more detailed information on these properties, the
potential impacts, and avoidance and minimization measures.

4.7.2.1

Trails within the Project Area

In addition to the public recreation facilities listed in the above table, three existing trails are located on
roadway bridges that overpass I-66 within the project limits:




The Gerry Connolly Cross County Trail (Pickett Road/ Blake Lane / Jermantown Road Trail
Segment) (I-66 overpass on Blake Lane);
W&OD Trail / City of Fairfax Connector Trail (I-66 overpass on Vaden Drive); and
W&OD Trail (I-66 overpass on Virginia Lane).

Section 4(f) does not apply to these trails according to 23CFR 774.13(f)(3), which speaks to trails, paths,
bikeways, and sidewalks that occupy a transportation right of way without limitation to any specific
location within the right of way, so long as the continuity of the trail path bikeway, or sidewalk is
maintained.
As the portions of these trails within the project area are located within the transportation right of way, and
as there is no known easement (or other instrument) requiring the trails to be in their specific location and
the existing continuity and use of the trails will be maintained in all proposed actions, the aforementioned
provision is applicable with respect to the permanent impact of the proposed action. Additionally, as
these trails would remain open and operational during construction, the aforementioned exception is also
applicable to any temporary (construction) impacts related to the proposed action. VDOT typically
maintains safe pedestrian access where it currently exists on roadway projects, and project-specific
maintenance of traffic plans would be developed accordingly.

4.7.3

Section 6(f) Properties

Section 6(f) of the Land and Water Conservation Fund Act of 1965 established a funding source for both
federal acquisition of park and recreation lands and matching grants to state and local governments for
recreation planning, land acquisition, and development. The Act prohibits the conversion of property
acquired or developed with Land and Water Conservation Funds (LWCF) to a non-recreational purpose
without the approval of the U.S. Department of the Interior (DOI). DOI can approve such conversion only
if it is in accordance with the existing comprehensive statewide outdoor recreation plan and only upon
such conditions as deemed necessary to “assure the substitution of other recreational properties of at
least equal fair market value and of reasonably equivalent usefulness and location” (36 CFR 59.3).
Protection of lands under Section 6(f) includes all parks and other sites that have been the subject of
LWCF grants to states and localities whether for acquisition of parkland, development, or rehabilitation of
facilities.
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The No-Build Alternative requires no right of way acquisition and has no direct adverse impacts to any
Section 6(f) resources. Alternative 2A and Alternative 2B would both require direct and permanent use of
land from one Section 6(f) resource, Ellanor C. Lawrence Park (see Section 4(f) Evaluation in Appendix
A for detail on the park, the potential impacts, and avoidance and minimization measures).
If the Section 6(f) resource is impacted after avoidance and minimization measures have been
implemented, suitable land replacement will be identified, acquired, and conveyed in coordination with the
park owner(s), the Virginia Department of Conservation (VDCR), and DOI.

4.8 Historic Properties
The historic properties identified in this study are defined as those known architectural and archaeological
resources that are either:



Listed on the National Register of Historic Places (NRHP), or
Have been determined eligible for the NRHP.

A listed or NRHP-eligible historic property is any district, site, building, structure, or object that has been
determined to meet at least one of the National Register’s Criteria for Evaluation. In the State of Virginia,
VDHR serves as the State Historic Preservation Office (SHPO) for the purposes of compliance with the
National Historic Preservation Act of 1966 including Section 106 and implementing regulations.
Known historic properties were identified within defined architectural and archaeological study areas for
the I-66 project area. The area of potential effects (APE) for architectural resources includes the project
footprint and extends approximately 500 feet beyond the existing VDOT right of way on both sides of the
transportation corridor and larger intersection areas, creating a 1,000-foot wide corridor around the
existing transportation corridor. The APE is sufficient to include resources visible from the corridor whose
setting or feeling might be affected by changes to their viewshed that could occur with implementation of
the project. The architectural survey included a background literature review and a field investigation of
the entire APE (Lesiuk et al. 2015). Initial background review was completed as part of the Tier 1 EIS at
the Virginia Department of Historic Resource (VDHR) to gather data on previous surveys and identify
previously recorded resources within the APE. The background review was updated in advance of the
field investigation with any surveys completed and resources identified since completion of the Tier 1
FEIS using the VDHR’s online database, Virginia Cultural Resources Information System (V-CRIS). Data
on parcels in or partially within the APE was obtained from the City of Fairfax, Fairfax County, and Prince
William County GIS and included preliminary information on properties that are over 50 years of age (City
of Fairfax Government 2015; Fairfax County Government 2015; Prince William County Government
2015). Any previously recorded resources whose boundaries fall within or partially within the project APE
were revisited during the current survey unless their eligibility determination occurred within five years or
less of the current survey or they were previously determined to have been demolished. Fieldwork was
conducted from August to December 2014 and included documentation and NRHP eligibility evaluation of
all previously unevaluated resources that are at least 50 years old. Post-World War II residential
neighborhoods with houses constructed before 1965 were evaluated as potential historic districts with
houses considered contributing resources. Houses were not evaluated as individual resources; rather,
they were only evaluated as contributing or non-contributing elements of the surrounding historic district.
This abbreviated survey methodology was developed in consultation with VDHR.
A Phase I level archaeological survey was conducted to identify all archaeological sites more than 50
years old within the APE, which extends no more than 100 feet from the existing VDOT right of way
(Hatch et al. 2015). The survey methods included archival research and literature review, pedestrian
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survey, and subsurface testing augmented by a metal-detector survey in undisturbed areas that had the
potential for Civil War deposits. Pedestrian survey was conducted to identify disturbed portions of the
project area and locate any cultural features with surface visibility. Subsurface testing involved the
excavation of shovel test pits (STPs) within the defined project area. Previously identified sites were revisited and two new sites were identified during the survey. Sites in clearly disturbed areas or where no
artifacts were recovered from the portion of the site in the APE were not evaluated.
Finally, a survey to locate and document the boundaries and any previously undocumented battlefield
features of all Civil War battlefields defined by the American Battlefield Protection Program (ABPP) was
conducted within the APE for the project (Jacobe and González 2015). The APE for potential visual
effects to battlefields is 500 feet on either side of the VDOT right of way. Each battlefield in the APE was
assessed based on the Potential National Register (PotNR) boundaries as defined by the ABPP.
Methods included visual inspection through vehicular and pedestrian survey supported by metal detecting
conducted as part of the archaeological survey.

4.8.1

NRHP-Listed or Determined Eligible Architectural Resources

Seven architectural resources determined to be potentially eligible, eligible, or listed on the NRHP were
identified in the APE (Tables 4-12 and 4-13).
Of these seven resources, one is an historic building and six are historic districts. The known historic
building is a school located within 500 feet on the south side of I-66 and has been determined eligible for
listing in the NRHP (Table 4-12).
Six historic districts located within 500 feet of I-66 that are either listed or determined eligible or potentially
eligible for listing in the NRHP are identified in Table 4-13. The evaluated districts include three Civil War
battlefields, a battlefield park, a mixed historic district encompassing the 18th and 19th century village of
Centreville, and one historic rail corridor. The Manassas National Battlefield Park and the Manassas
Battlefield Historic District are listed on the NRHP. The Manassas Battlefield Historic District comprises
the core area of both the First and Second Battles of Manassas and includes 125 contributing buildings,
sites, structures, and objects. The NRHP-eligible area associated with both Battles of Manassas extends
beyond the formal boundaries of the historic district. Within the APE, five resources are considered
contributing elements to the Manassas Battlefield Historic District while seven resources are considered
non-contributing. NRHP-eligible portions of both the Buckland Mills and Thoroughfare Gap battlefields
occur in the APE. No battlefield features associated with Buckland Mills or Thoroughfare Gap occur in
the APE but the areas retain their integrity for NRHP eligibility from landscape features.
Table 4-12. NRHP-Listed or Determined Eligible Architectural Resources in I-66 Architectural APE
TOWN, CITY,
OR COUNTY

Prince
William

DHR NO.

RESOURCE NAME

Gainesville District School,
076-5381 14550 John Marshall
Highway

QUAD NAME

Thoroughfare Gap

NRHP-ELIGIBILITY STATUS

DHR Staff: Eligible
8/23/2011

Source: VDHR, 2015; Lesiuk et al 2015
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Table 4-13. NRHP-Listed or Determined Eligible Historic Districts in I-66 Architectural APE
TOWN, CITY,
OR COUNTY

Centreville

DHR NO.

029-0428

Prince
William;
Fairfax

--

Prince
William;
Fairfax

RESOURCE NAME

Centreville Historic District

QUAD NAME

Manassas

Manassas National
Battlefield Park (also part of Gainesville;
Manassas Battlefield
Manassas
Historic District)

Manassas Battlefield
076-0271Historic District

Fairfax
(County) –
portion in
project area

053-0276

Washington and Old
Dominion Railroad Historic
District

Gainesville,
Haymarket

030-5152

Buckland Mills Battlefield

Fauquier
County,
Prince
William
County

030-1016

Thoroughfare Gap
Battlefield

Gainesville;
Manassas

NRHP-ELIGIBILITY STATUS

Eligible
NRHP Listing 1966
VLR Listing 1973, 2004;
NRHP Listing 2004, and
amended 2006 ; County
Registered Historic Site

Alexandria;
Annandale; Falls
Church; Herndon;
Leesburg;
DHR Staff: Eligible 2/4/1999
Purcellville;
Sterling; Vienna;
Waterford
Catlett,
Gainesville,
Marshall,
Potentially Eligible
Thoroughfare Gap,
Warrenton
Thoroughfare Gap Potentially Eligible

Source: VDHR, 2015; NPS 2015; Lesiuk et al 2015; Jacobe and González 2015

4.8.2

NRHP-Listed or Determined Eligible Archaeological Resources

As noted in Table 4-14, three archaeological sites within the project archeological APE have been
determined eligible or potentially eligible for the NRHP. Two sites were evaluated and recommended
potentially eligible for the NRHP as part of the archaeological survey supporting this study (44FX1522
and 44FX1834). Additional research for one site, the Ody Cemetery (also recorded as an architectural
resource), is required to determine NRHP eligibility.
Table 4-14. NRHP-Listed or Determined Eligible Archaeological Resources in
I-66 Archaeological APE
TOWN, CITY,
OR COUNTY

SITE
NUMBER

RESOURCE NAME/TYPE

Prince
William

44PW104
0;076Ody Cemetery
5035

Fairfax
(County)

44FX1552

Fairfax
(County)

44FX1834 Civil War winter camp

Prehistoric Camp/Lithic
Scatter

QUAD NAME

Gainesville
Vienna
Manassas

ELIGIBILITY STATUS

Not Evaluated; further
research required
Recommended potentially
eligible 2015; pending
VDHR concurrence
Recommended potentially
eligible 2015; pending
VDHR concurrence

Source: VDHR, 2012; Hatch et al 2015.
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Section 106

Pursuant to Section 106 of the National Historic Preservation Act (54 U.S.C. §306108) (NHPA), VDOT
and FHWA initiated a process of identifying consulting parties on this project. The consulting parties were
invited to participate in the process to identify historic properties, evaluate the effects on those properties,
and the identify measures to avoid, minimize, and mitigate adverse effects to the properties. A final
determination of effects will be made after the identification of a preferred alternative. If adverse effects to
historic properties are identified, a Memorandum of Agreement or Programmatic Agreement would be
executed.
The following entities were invited to be consulting parties:








Virginia Department of Historic Resources (State Historic Preservation Office)
Manassas National Battlefield Park
Fairfax County (did not reply)
Prince William County (did not reply)
City of Fairfax
Town of Haymarket (did not reply)
Town of Vienna (did not reply)

In addition, the Advisory Council on Historic Preservation accepted FHWA’s invitation to participate in the
Section 106 consultation.

4.9 Hazardous Materials
The federal government and Commonwealth of Virginia, primarily through the U.S. Environmental
Protection Agency (EPA) and the Virginia Department of Environmental Quality (VDEQ), respectively,
regulate hazardous materials under multiple statutes. These agencies maintain databases of sites and
facilities regulated by these statutes. Environmental Data Resources, Inc. (EDR), a commercial database
search and environmental risk information provider, was engaged to search the databases to identify and
locate sites with the potential presence of any hazardous materials and/or wastes. EDR performed the
search for a one-half-mile-wide corridor centered on existing I-66 within the project limits. The Hazardous
Materials Technical Memorandum contains an itemized listing of all sites within this corridor and the EDR
report that includes the full data set. Accordingly, potentially contaminated sites include sites where
surface and subsurface contamination is documented by regulatory documents.

4.9.1

Known Sites within One-Mile Corridor

Hazardous materials sites within a one-mile corridor around I-66 are shown on Figure 4-5. The
numbered sites in the figures correspond to a detailed listing in the Hazardous Materials Technical
Memorandum. There are 270 hazardous materials sites/facilities within this corridor. The majority of the
sites are either Petroleum Registered Facilities or Petroleum Release Sites.

4.9.2

Naturally Occurring Asbestos

Naturally Occurring Asbestos (NOA) is present in soils throughout the United States (USGS, 2006). EPA
provides general information on management of NOA and recommends consulting the available USGS
information and local conditions in order to identify current management practices (USEPA, 2008). EPA
specifically references management procedures established by the Fairfax County Health Department
due to the presence of NOA in the County. NOA is found in bedrock formations in Fairfax County as well
as in previously disturbed soils within the bedrock formations. Figure 4-5 shows the distribution of these
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soils in the study corridor. This figure does not include soils that were disturbed during a previous
widening of I-66. These soils were deposited within the interchange of US 50 with I-66 upon completion
of the construction, which is appropriate according to the EPA factsheet and the Fairfax County
guidelines. There are 153.1 acres of soils potentially containing naturally occurring asbestos within 500
feet of the existing right of way. General approaches from EPA for containing these soils include: leaving
the NOA in place and undisturbed; covering or capping the NOA material; limiting dust generating
activities; and excavating and disposing of NOA material (USEPA, 2008). More detailed procedures from
the EPA during excavation, grading, or utility work at construction projects include:















Wet road surfaces with water using trucks, hoses, or sprinklers;
Wet piles of excavated material and cover them with tarps, plastic sheeting, or other items;
Continuously mist the work area;
Install wind barriers around the work area;
Clean or decontaminate equipment and vehicles to ensure that no equipment or workers track
soil out of the work area (a gravel pad, tire shaker, or wheel wash system may be used to clear
soil from vehicles);
Wet the work area using a spray system attached directly to rock cutting or drilling equipment,
such as a fine-mist sprayer or a variable-rate fogger nozzle (similar to those used in fire fighting);
Excavate utility trenches to an adequate depth and backfill them with clean soil so that future
repair work will not need excavation into potential NOA-containing materials;
When transporting NOA-containing materials, avoid overloading trucks; keep the material below
the top of each truck compartment and cover material with a tarp;
Limit personnel and vehicle access to the work area;
Identify NOA-containing areas with signs;
Reduce driving speed;
Reduce drilling or excavating speeds; and
Excavate during periods of calm or low winds.

These practices could be used during construction to minimize any exposure to workers on the project
and to any other persons in the immediate area surrounding the construction, e.g., residents, office
workers, or business patrons.
More specifically, the Fairfax County Health Department requires an abatement program and compliance
plan that include monitoring to ensure asbestos control during construction in areas containing NOA. The
abatement plan purpose is intended to maintain a safe working environment on the construction site and
to prevent any asbestos-containing materials dispersing into the surrounding area. The abatement plan
has three major elements: minimizing generation of asbestos laden dusts; personal protection; and
personal and perimeter ambient air monitoring (Fairfax County, undated).

4.9.3

Sites within Alternatives

The No-Build Alternative has no impact to any hazardous material sites. Data from the EDR report
indicates that there are 23 sites within both the existing and proposed right of way for the Build
Alternatives (Table 4-15). Some of these sites are only adjacent to the existing right of way. However,
due to mapping within Federal and State databases, the sites appear within the right of way. Of the 23,
five sites are already within the right of way, three sites are spills that occurred within the right of way, and
five sites are adjacent to the right of way but are included in the totals due to the potential for migration of
any hazardous materials/wastes. Right of way acquisition is potentially required for ten facilities/sites for
both Alternatives 2A and 2B. In addition, the existing right of way contains 79.65 acres of potentially NOA
soils.
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Table 4-15. Hazardous Materials Facilities/Sites within Build Alternatives
(Existing and Proposed Right of Way)
SITE TYPE

Total Facilities (Site Types)*
RCRA Conditionally Exempt Small Quantity Generators.
RCRA Not current Generators.
Emergency Response Notification System.
Facility Index System
US Aerometric Information Retrieval System
US FIN ASSUR. Financial Assurance Information.
VA Leaking Underground Storage Tanks.
VA Leaking Tanks.
VA Underground Storage Tanks.
VA Spills. Pollution Complaint Database.
VA Inst Control. Sites in the Voluntary Remediation
Program that have deed restrictions.
VA Voluntary Remediation Program.
VA Water Protection Permits, Pollution Discharge
System, and Pollution Abatement Permits.
VA Aerometric Information Retrieval System.
VA Facilities that store or manufacture hazardous
materials and submit a chemical inventory report.
EDR national collection of business directories of potential
gas station/filling station/service station sites.
EDR Recovered Government Archive Leaking
Underground Storage Tank database for Virginia.
Naturally Occurring Asbestos in Acres

ALTERNATIVE 2A

ALTERNATIVE 2B

23 (62)

23 (62)

2
2
3
7
1
3
6
9
6
8

2
2
3
7
1
3
6
9
6
8

1

1

1

1

1

1

1

1

1

1

4

4

6

6

0.40

0.30

Sources: EDR, 2014 ; Fairfax County soil information. *The total number of types of sites is greater than the number
of actual facilities/parcels potentially affected because some of the sites have multiple attributes, e.g., they are both
hazardous waste generators and house ASTs/USTs.

Prior to the acquisition of right of way and construction, thorough site investigations would be conducted
to determine whether any of the sites are actually contaminated, and, if so, the nature and extent of that
contamination. Any additional hazardous material sites discovered during construction of a Build
Alternative will be removed and disposed of in compliance with all applicable federal, state, and local
regulations. All structures being demolished, renovated, and/or removed would be inspected for asbestos
containing materials (ACM) and lead-based paint (LBP) prior to demolition. If ACM or LBP are found, in
addition to the federal waste-related regulations, state regulations for ACM and for LBP would be
followed. All necessary remediation would be conducted in compliance with applicable federal, state, and
local environmental laws and would be coordinated with the EPA, DEQ, and other federal or state or local
agencies as necessary.
During construction, all applicable federal, state, and local regulations will be complied with by the
contractor. All material that is disturbed in the interchange of US 50 and I-66 would be handled in a
manner consistent with the EPA and Fairfax County Health Department’s guidelines.

4.10 Water Resources
Water resources are regulated by the U.S. Environmental Protection Agency (EPA) and the U.S. Army
Corps of Engineers (USACE) according to the Water Pollution Control Act of 1972 (Clean Water Act) and
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the Water Quality Act of 1987. Section 404 of the Clean Water Act regulates activities affecting Waters of
the United States (WOUS). WOUS can be generally defined as all navigable waters and waters that
have been or can be used for interstate or foreign commerce, their tributaries, and any waters that, if
impacted, could affect the former. WOUS include surface waters (streams, lakes, bays, etc.) and their
associated wetlands (inundated or saturated areas that support vegetation adapted for life in wet soils).
The EPA, USACE, the Virginia Department of Environmental Quality (VDEQ), and the Virginia Marine
Resources Commission (VMRC) all issue permits for various activities in, under, and over WOUS.
Water resources along the corridor were identified based on a combination of GIS databases, aerial
photography, published lists maintained by federal and state agencies, and field surveys. A detailed
delineation of WOUS subject to USACE jurisdiction, including wetlands, was conducted in the corridor by
qualified biologists. The WOUS survey area limits included the existing VDOT right of way and:




Extended 100 feet beyond existing VDOT right of way along mainline I-66;
Extended 200 feet beyond existing VDOT right of way at interchanges; and
Extended one-quarter (0.25) mile beyond existing VDOT right of way along connector roads at
interchanges.

The delineation followed the methods contained in the 1987 Corps of Engineers Wetlands Delineation
Manual and the 2012 Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Eastern Mountains and Piedmont Region (Version 2.0). Stream and wetland habitats were characterized
using the Cowardin Classification System (Cowardin et al, 1979).

4.10.1 Streams
The entire corridor is located within the Potomac-Shenandoah River major watershed. This watershed
encompasses a total of 5,702 square miles in Virginia and extends into adjacent states. Within this
watershed, the corridor is located within two 8-digit hydrologic unit code (HUC) boundaries. The majority
of the corridor is within Middle Potomac-Anacostia-Occoquan HUC code 02070010. A small portion of
the corridor near the City of Fairfax is within the Middle Potomac-Catoctin HUC code 02070008. More
specifically, the corridor includes the following nine 12-digit HUC boundaries:










Catletts Branch-Broad Run;
Little Bull Run;
Rocky Branch-Broad Run;
Middle Bull Run;
Cub Run;
Lower Bull Run;
Difficult Run;
Accotink Creek; and
Cameron Run.

The corridor crosses ten named streams and many unnamed smaller tributaries. The named streams are
Youngs Branch, Chinns Branch, Holkums Branch, Bull Run, Cub Run, Big Rocky Run, Difficult Run, Bear
Branch, Long Branch, and Holmes Run. Figure 4-6 depicts the streams and watershed boundaries.
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A total of approximately 52,516 linear feet of streams were delineated in the WOUS survey area (see
Natural Resources Technical Report for mapping and additional details). The No-Build Alternative would
not require alteration of any streams along the corridor. Potential stream impacts within the proposed
right of way for each of the Build Alternatives were quantified using GIS and stream mapping obtained
from the detailed WOUS delineation. Additional impacts to streams may occur for each Build Alternative
within existing VDOT right of way. Table 4-16 depicts the potential impacts to streams for proposed right
of way areas for Alternative 2A and Alternative 2B, and quantifies the extent of streams within existing
VDOT right of way. For the purpose of this impact analysis, it is assumed that all streams within the
existing right of way have the potential to be impacted by both Build Alternatives. A more detailed
analysis of impacts based on proposed limits of grading for the preferred alternative will be conducted
during project design.
Table 4-16. Potential Impacts to Streams within Existing and Proposed Right of Way Areas

STREAMS

EXISTING RIGHT OF
WAY
(LINEAR FEET)

ALTERNATIVE 2A
PROPOSED RIGHT OF
WAY
(LINEAR FEET)

ALTERNATIVE 2B
PROPOSED RIGHT OF
WAY
(LINEAR FEET)

1,247.24
7,474.23
10,918.09
19,639.56

275.01
1,004.72
937.17
2,216.90

269.95
961.79
1,027.70
2,259.44

Ephemeral
Intermittent
Perennial
Total

Source: WOUS Delineation for I-66 Tier 2 EA, 2015

These estimates are based on an assumption that each stream crossing would be a permanent impact
rather than spanned via a bridge. A more detailed assessment of stream impacts and avoidance and
minimization efforts will be performed during the design phase. Mitigation for unavoidable stream impacts
is typically at a 1:1 ratio within the same eight-digit HUC watershed; however stream mitigation
requirements vary depending on existing stream conditions and level of disturbance. In conjunction with
the wetlands, impacts to streams will require submittal of a Joint Permit Application (JPA). The JPA will
include an assessment of existing on-site stream and buffer conditions using the Unified Stream
Methodology (USM), which was developed and approved by USACE and VDEQ. The USM will
determine the relative functional value of the streams and buffers. The results of the stream assessment
will be examined together with the project design to identify specific impacts and appropriate mitigation in
consultation with the resource agencies. Use of credits from an approved mitigation bank or payments to
the Virginia Aquatic Resources Trust Fund is the anticipated form of stream mitigation for the project.
Potential stream impacts occur in both the Middle Potomac-Occoquan and the Middle Potomac-Catoctin
eight-digit HUC watersheds.

4.10.2 Wetlands
Executive Order 11990, Protection of Wetlands, mandates that each federal agency take action to
minimize the destruction, loss, or degradation of wetlands and to preserve and enhance their natural
values.
Wetlands are currently defined by the USACE (33 CFR 328.3[b]) and the EPA (40 CFR 230.3[t]) as:
Those areas that are inundated or saturated by surface or ground water at a frequency
and duration sufficient to support, and that under normal circumstances do support, a
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prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs, and similar areas.
Wetlands delineated within the WOUS survey area defined above are depicted in the Natural Resources
Technical Report. A total of approximately 45 acres of wetlands are found in the survey area, as shown
in Table 4-17, which describes the wetland acreages by type. The types of wetlands found include
palustrine forested, palustrine scrub shrub, palustrine emergent, and palustrine freshwater ponds.
Table 4-17. Wetlands within WOUS Survey Area
WETLAND TYPE

ACREAGE WITHIN WOUS SURVEY AREA

Palustrine Forested
Palustrine Scrub Shrub
Palustrine Emergent
Palustrine Freshwater Ponds

20.84
5.25
14.99
4.12
45.20

Total
Source: WOUS Delineation for I-66 Tier 2 EA, 2015

The predominant wetland types are palustrine forested and palustrine emergent. Palustrine emergent
wetlands make up the majority of wetlands within the existing VDOT right of way. Palustrine forested
wetlands typically include the forested floodplain areas bordering the moderately-sized streams and
creeks. The No-Build Alternative would not result in wetland impacts. Potential direct impacts to wetlands
for Alternatives 2A and 2B have been quantified by overlaying the boundaries of proposed right of way for
each alternative with the wetlands mapping produced from the detailed field delineation. Additional
impacts to wetlands may occur within existing VDOT right of way under each Build Alternative. The extent
of wetlands within the existing right of way and the estimated impacts within the proposed right of way for
each Build Alternative are shown by wetland type in Table 4-18. For the purpose of this impact analysis,
it is assumed that all wetlands within the existing right of way have the potential to be impacted by both
Build Alternatives. A more detailed analysis of impacts based on proposed limits of grading for the
preferred alternative will be conducted during project design.
Table 4-18. Potential Impacts to Wetlands within Existing and Proposed Right of Way Areas

WETLANDS

EXISTING RIGHT
OF WAY
(ACRES)

ALTERNATIVE 2A
PROPOSED RIGHT
OF WAY
(ACRES)

ALTERNATIVE 2B
PROPOSED RIGHT OF
WAY
(ACRES)

7.60

2.66

2.60

2.75
8.07
0.30
18.72

0.65
0.56
0.15
4.02

0.95
0.45
0.15
4.15

Palustrine Forested
Palustrine Scrub Shrub
Palustrine Emergent
Palustrine Freshwater Ponds
Total
Source: WOUS Delineation for I-66 Tier 2 EA, 2015

It is important to note that Table 4-18 does not distinguish between temporary or permanent impacts.
Temporary and permanent impacts will be quantified during the design phase. Measures to avoid and
minimize wetland impacts will also be developed during the design phase. These measures may include
bridging, steeper side slopes, and retaining walls.
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Impacts to wetlands would require submittal of a JPA to the USACE, VDEQ, and VMRC. Due to the
linear nature and size of the alternatives, however, unavoidable impacts are anticipated. Mitigation for
unavoidable wetland impacts will be developed in coordination with the aforementioned agencies during
the permitting process. Use of credits from an approved mitigation bank or payments to the Virginia
Aquatic Resources Trust Fund is the anticipated form of wetlands mitigation for the project.
Wetland mitigation requirements vary by wetland type: palustrine emergent (1:1), palustrine scrub-shrub
(1:1.5), and palustrine forested (1:2). These ratios are typical; however compensation is approved on a
case-by-case basis and requirements may vary. In most situations, mitigation should occur within the same
eight-digit HUC watershed.

4.10.3 Water Quality
The following discussions address potential project effects on impaired surface waters and public drinking
water supplies. Pollutants of concern, sources of pollutants, and programs to restore water quality in the
affected water bodies are described to provide a context for evaluating potential project effects on water
quality.

4.10.3.1 Impaired Waters
In compliance with Sections 303(d), 305(b), and 314 of the federal Clean Water Act (CWA) and the Safe
Drinking Water Act (SDWA), the VDEQ monitors streams for a variety of water quality parameters,
including temperature, dissolved oxygen, pH, fecal coliform, e. coli, enterococci, total phosphorus,
chlorophyll a, and benthic invertebrates, as well as metals and toxics in the water column, sediments, and
fish tissues. VDEQ regularly rates Virginia’s streams and other water bodies based on their ability to
support designated uses of the waters by humans or aquatic life. Waters designated as “impaired” are
those that do not support one or more uses, which include aquatic life use, fish consumption use,
shellfishing use, recreation use (swimming, boating), public water supply, and wildlife use. Both human
activities and natural processes can cause impaired water quality. All human-caused impaired waters in
Virginia are placed on a federally mandated 303(d) impaired waters list.
Table 4-19 lists the impaired waters along the corridor that were identified in the Tier 1 FEIS, and also lists
additional waters along the corridor designated as impaired since completion of the Tier 1 FEIS. Impaired
waters within 1.0 mile of the corridor are also included to support the analysis of indirect effects. The
locations of impaired waters along the corridor and surrounding areas are shown in Figure 4-6.
Virginia’s 1997 Water Quality Monitoring Information and Restoration Act (Section 62.1-44.19.7) requires
a plan to restore water quality and associated designated use(s) of impaired waters. VDEQ schedules
each of these waters for development of a Total Maximum Daily Load (TMDL), which is a reduction plan
that defines the limit of a pollutant(s) that a water body can receive and still meet water quality standards.
A TMDL Implementation Plan is developed after a TMDL is approved by EPA. Once developed, a TMDL
Implementation Plan is incorporated into the appropriate Water Quality Management Plan in accordance
with CWA Section 303(e). Once fully implemented, the Water Quality Management Plan will restore the
impaired waters and maintain its water quality.
At this time, no TMDLs have been approved for the impaired stream segments within 1.0 mile of the
corridor. TMDLs have, however, been approved for other impaired waters that lie downstream of these
segments within the same basin, the Potomac-Shenandoah River basin. The reasons for impairment
addressed by the TMDLs for the downstream waters are the same as those for streams within the project
area. The following discussions, therefore, provide information regarding each type of stream impairment,
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including the potential sources of impairment and strategies for reducing pollutant loads, based on the
approved downstream TMDLs.
Table 4-19. Impaired Water Bodies within 1.0 mile of Corridor
WATERBODY

Youngs Branch
Bull Run
Cub Run
Big Rocky Run
Little Rocky Run

IMPAIRED
USE

COUNTY

REASON FOR
IMPAIRMENT

Recreation

Prince William Bacteria (E.coli)
County
Fish
Prince
PCB in Fish Tissue
consumption William/Fairfax
Recreation Fairfax
Bacteria (E. coli,
fecal coliform)
Aquatic life Fairfax
BenthicMacroinvertebrates
Aquatic life Fairfax
BenthicMacroinvertebrates

Accotink Creek

Aquatic life

Fairfax

BenthicMacroinvertebrates

Holmes Run

Recreation Fairfax
Aquatic Life

Bacteria (E. coli)
BenthicMacroinvertebrates

IMPAIRMENT
SOURCE

Point/Nonpoint
Source
Point/Nonpoint
Source
Nonpoint
Source
Source
Unknown
Source
Unknown

ORIENTATION
TO I-66

Crossed
Crossed
Crossed
Crossed

Within 1.0 mile;
Tributaries
Crossed
Source
Within 1.0 mile;
Unknown
Tributaries
Crossed
Point/Nonpoint Crossed
Source
Source
Unknown

Source: VDEQ, 2014

Bacteria. Youngs Branch, Cub Run, and Holmes Run are listed as impaired for recreation use within the
project area due to bacteria. Potential sources of bacteria include permitted point sources, sanitary sewer
systems and septic systems, livestock, wildlife, and pets. Permitted point sources of bacteria, including
Municipal Separate Storm Sewer System (MS4) and VPDES permits, must incorporate TMDLs into
existing permits. For non-point sources, the Commonwealth intends for bacteria loading reductions to be
implemented through Best Management Practices (BMPs) (VDEQ, 2010). In agricultural areas, the most
promising BMP is livestock exclusion from streams. In rural and urban settings, reducing human bacteria
loading through leaking sewer lines is a primary focus. This can be accomplished through education on
septic tank pump-outs, septic system repair and replacements, and use of alternative waste treatment
systems. In urban areas, BMPs may include reducing loading from leaking sewer lines through sanitary
sewer inspection and management programs, more restrictive ordinances to reduce loads from pets,
improved garbage collection and improved street cleaning (VDEQ 2006a).
PCB in Fish Tissue. The impaired segment of Bull Run that lies within the project area is impaired for fish
consumption use due to polychlorinated biphenyls (PCBs). PCBs are a class of man-made compounds
that were manufactured and used for a variety of industrial applications including coolants and lubricants
in electrical equipment (EPA, 2000). Production of PCBs was banned in 1979 due to possible concerns
about human carcinogenicity. Sources of PCBs within the larger Potomac River basin include leaks or
fires in PCB containing equipment, accidental spills during transport, illegal or improper disposal, burning
of PCB containing oils in incinerators, leaks from hazardous waste sites, and historical releases during
manufacture, use, and disposal (Hayward and Buchanan, 2007). PCBs cling to organic carbon on
sediments and are thus transported with sediments via stormwater. Wastewater treatment plants and
combined sewer overflows are also sources for introducing PCBs into streams.
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As indicated in the TMDL Report for the Potomac River, Maryland, Pennsylvania, Virginia, West Virginia,
and the District of Columbia have established monitoring, restoration, and regulatory programs to reduce
PCB loads from point and non-point sources. These programs involve stormwater runoff controls, erosion
control measures to reduce sediments and nutrients, identification of additional PCB sources and
contaminated sites, non-numeric water quality based effluent limits, construction site inspections, and
remediation of contaminated sites. In Virginia, the PCB Strategy for the Commonwealth of Virginia
(VDEQ, 2005) outlines a general strategy, regulatory framework, and state initiatives to address PCBimpaired water bodies.
Benthic Macroinvertebrates. Big Rocky Run and Holmes Run are impaired for aquatic life use within the
project area. Little Rocky Run and Accotink Creek are impaired for aquatic life use within 1.0 mile of the
project area. VDEQ uses biological monitoring of benthic macroinvertebrates as a method to assess
support of aquatic life use. Sedimentation from higher stormwater runoff flows is a primary stressor
impacting benthic invertebrates. Sediment nonpoint sources include sediment derived from the erosion of
lands with urbanization of the watershed and stream bank erosion. Point sources include solids loading
from permitted discharge facilities and land-based loading from areas covered by MS4 permits.
Sediment loadings may be reduced through stormwater control and instream/riparian habitat restoration.
The Virginia Erosion and Sediment Control and Virginia Stormwater Management programs administered
by the Virginia Department of Conservation and Recreation (VDCR) and delegated to local jurisdictions
provide the framework for implementing BMPs to reduce sediment from developed areas and
construction sites. For MS4/VSMP general permits, the Commonwealth expects the permittee to address
TMDL Waste Load Allocations for stormwater through implementation of programmatic BMPs. Sediment
BMPs for both urban and rural areas include infiltration and retention basins, riparian buffer zones,
grassed waterways, streambank protection and stabilization, and wetland development and enhancement
(VDEQ, 2006b).
The Fairfax County Board of Supervisors adopted the Accotink Creek Watershed Management Plan on
February 8, 2011. Runoff impacts, flooding hazards, and poor habitat health were among the major
stressors identified for impaired subwatersheds. The Watershed Management Plan proposes specific
structural and nonstructural restoration practices to improve conditions within the Accotink Watershed.
Proposed structural practices include new or retrofitted stormwater management ponds and BMPs/Low
Impact Development (LID), stream restoration, area-wide drainage improvements, culvert retrofits, flood
protection mitigation, and outfall improvements. Nonstructural practices include buffer restoration,
rainbarrel and impervious disconnection programs, community outreach and public education, land
conservation coordination projects, inspection and enforcement projects, and street-sweeping programs
(Fairfax County, 2011).
Under the No-Build Alternative, storm water runoff from the existing I-66 roadway will continue to
transport sediments and roadway contaminants to local waterbodies, including impaired streams. As
indicated in the Tier 1 FEIS, widening of I-66 could potentially increase stormwater runoff velocities and
roadway contaminants received by impaired waters. Short-term impacts that were identified include
increased sedimentation, increased turbidity from in-stream work, and possible spills or non-point source
pollutants entering groundwater or surface water from storm runoff. Increased sedimentation and
turbidity are especially of concern for waters such as Big Rocky Run, Little Rocky Run, Bull Run, and
Accotink Creek which have benthic impairments due largely from higher stormwater runoff flows. PCBs
that may be present along the project alignment could potentially be transported via sediments into the
PCB impaired segment of Bull Run.
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Potential short-term impacts of the proposed project will be minimized with implementation of appropriate
erosion and sediment control practices in accordance with the Virginia Erosion and Sediment Control
Regulations, the Virginia Stormwater Management Law and regulations, and VDOT’s Road and Bridge
Specifications. These specifications also prohibit contractors from discharging any contaminant that may
affect water quality. In the event of accidental spills, the contractor is required to immediately notify all
appropriate local, state, and federal agencies and to take immediate action to contain and remove the
contaminant. Additionally, the requirements and special conditions of any required permits for work in
and around surface waters would be incorporated into construction contract documents, so that the
contractor would be required to comply with such conditions.
The Tier 1 FEIS indicated that minor long-term water quality effects could occur as a result of widening I66. Potential long-term effects include increases in impervious surfaces, increases in traffic volumes, and
consequent increases in pollutants washed from the road surface into receiving water bodies. Increases
in impervious surfaces can potentially increase stormwater flows, thus increasing sedimentation and
turbidity problems in benthic impaired waters such as Big Rocky Run, Little Rocky Run, Bull Run, and
Accotink Creek. Stormwater management measures, such as detention basins, vegetative controls, and
other measures, will be implemented in accordance with Federal, state, and local regulations to minimize
potential water quality impacts. These measures will reduce or detain discharge volumes and remove
sediments and other pollutants, thus avoiding substantial further degradation of impaired water bodies in
the project vicinity.
The proposed project is not expected to increase bacteria levels within waters impaired due to bacteria
such as Cub Run, Holmes Run, and Youngs Branch and downstream waters Bull Run and the Occoquan
River. As discussed above, the sources of bacterial contamination for these waters are permitted point
sources, failed septic systems and straight pipes, livestock, wildlife and pets. The proposed project would
not introduce or cause an increase in any of these sources.

4.10.3.2 Public Drinking Water Supply
In 1974, the Safe Drinking Water Act (SDWA) was passed by Congress to regulate the public drinking
water supply. The 1986 and 1996 Amendments further protect the water supply by requiring actions that
protect both drinking water and its sources. EPA defines sole source aquifers as those that supply at
least 50 percent of the drinking water supply for the area. The sole source aquifer program provides for
federal overview of federally-funded projects within the designated area. There are no sole source
aquifers as designated by the EPA within 500 feet of I-66.
Through coordination with the Virginia Department of Health (VDH), it was determined no public drinking
water surface resource watersheds are located within 500 feet of I-66; however, there are seven public
groundwater wells within that distance.
Much of the project area, from approximately the US 50 interchange to the western limits of the project,
drains into the Occoquan River Reservoir. The Occoquan River Reservoir is a 2,100-acre water supply
impoundment managed by Fairfax Water Authority that provides drinking water to residents of Fairfax
County and the City of Alexandria. The Fairfax County Board of Supervisors adopted the Lower
Occoquan Watershed Management Plan on January 25, 2011. The Lower Occoquan Watershed includes
10 watershed management areas (WMAs) beginning at the upper Bull Run arm of the Occoquan
Reservoir continuing on southward to Belmont Bay, Gunston Cove, Occoquan Bay, and the Potomac
River. The Plan includes the results of a study of the condition of the WMAs, which found that all 10
experienced some level of impairment, ranging from severe stream bank erosion to minor raised nutrient
loading. The upper Bull Run arm of the Occoquan Reservoir (62.78 acres) is included in VDEQ’s list of
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2012 Impaired Waters (Category 4A) TMDL Approved and (Category 4B) Other Control Measures
Present list as a Category 4B water that is impaired for aquatic life use because of dissolved oxygen due
to natural sources.
Restoration strategies proposed in the Lower Occoquan Plan are designed to address sediment and
nutrient loads within the WMAs that flow into the Reservoir. The Plan identifies 21 structural projects that
should be implemented within the next ten years, 62 structural projects that should be implemented over
the next 25 years, and 19 non-structural projects to be implemented concurrently with the structural
projects. Structural projects include new stormwater ponds and stormwater pond retrofits, stream
restorations, BMP/LID Projects, and outfall improvements. Non-structural projects include buffer
restorations, dumpsite and obstruction removals, street-sweeping programs, rain-barrel/cisterns
programs, community outreach and public education, land conservation coordination projects, and
inspection and enforcement projects.
The No-Build Alternative would not impact public drinking water supplies. Construction and
implementation of the proposed project is not expected to impact public drinking water supplies within
public wells or within the Occoquan Reservoir. As noted above, potential short-term and long-term water
quality impacts from release of sediments and other pollutants into surface and groundwater within the
project vicinity will be minimized with implementation of appropriate erosion, sediment, and pollutant
control practices during project construction and through incorporation of stormwater management BMPs
in project design.

4.11 Coastal Zone Management Areas
Federal actions occurring within or with the likelihood of affecting any land or water use, or natural
resource of a state’s coastal zone, including cumulative and secondary effects, must be consistent with a
state’s federally approved Coastal Zone Management Plan (CZMP) according to Section 307 of the
Federal Coastal Zone Management Act of 1972, as amended (CZMA), and National Oceanic and
Atmospheric Administration (NOAA) regulations (15 CFR part 930).
According to VDEQ, Virginia’s coastal zone “encompasses the 29 counties, 17 cities, and 42 incorporated
towns in the coastal region of Virginia, as defined in the Code of Virginia 28.2-100” (VDEQ, 2011). Both
Fairfax County and Prince William County are located within Virginia’s coastal zone.
The No-Build Alternative and Alternatives 2A and 2B would be consistent with the established Virginia
Coastal Zone Enforceable Policies as related to fisheries management, subaqueous lands management,
wetlands management, dunes management, nonpoint source pollution control, point source pollution
control, shoreline sanitation, air pollution control, and coastal lands management. With implementation of
mitigation measures, the Build Alternatives would not impair resources protected by the Virginia Coastal
Zone Enforceable Policies, including wetlands, dunes, and aquatic animals. The proposed project would
be designed and constructed in accordance with the Virginia Erosion and Sediment Control Law and the
terms and conditions of water quality permits required by USACE, VDEQ, VMRC, and VDCR.

4.12 Floodplains
In accordance with Executive Order 11988, Floodplain Management, “each agency shall provide
leadership and shall take action to reduce the risk of flood loss, to minimize the impact of floods on
human safety, health, and welfare, and to restore and preserve the natural and beneficial values served
by floodplains in carrying out its responsibilities.” Executive Order 11988 outlines an eight-step decisionmaking process for floodplain evaluation:
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Determine if proposed action is in the floodplain;
Early public review;
Identify and evaluate alternatives to locating in the floodplain;
Identify impacts of the proposed action;
Minimize harm and restore and preserve natural and beneficial values;
Reevaluate alternatives;
Findings and public explanation; and
Implement proposed action.

Executive Order 13690, issued on January 30, 2015, amends Executive Order 11988 to include a new
Federal Flood Risk Management Standard (FFRMS). The above eight-step decision making process in
existing EO 11988 is still used under Executive Order 13690; however, each step of the process is
affected by the new FFRMS, which is defined both vertically and horizontally by one of three approaches:




Freeboard value approach (100-year flood elevation +2 feet freeboard for non-critical actions and
+3 feet for critical actions);
500-year elevation approach; or
Climate informed science approach.

Under Executive Order 13690, steps 3 through 7 are also affected by a requirement that agencies must,
where possible, use natural systems, ecosystem processes, and nature-based approaches when
developing alternatives for consideration. Implementation of the new FFRMS is pending the outcome of a
60-day public review period, which was scheduled to close on April 6, 2015 and later extended to May 6,
2015. Meanwhile, this floodplains discussion is based on the currently accepted standard, the 100-yr
elevation approach. One hundred-year floodplains along the corridor were identified based on current GIS
data layers produced by the Federal Emergency Management Agency (FEMA). One hundred-year
floodplains have a one percent chance of flooding in any given year. Figure 4-5 depicts the 100-year
floodplains along the corridor.
Floodplains are generally associated with the perennial streams in the area. The three major FEMAdesignated 100-year floodplains along the corridor include Bull Run, Cub Run, and Big Rocky Run.
Table 4-20 provides a listing and general information on the FEMA designated 100-year floodplains along
the I-66 corridor. The table notes if the floodplain is crossed or located adjacent to I-66. In many cases,
streams that cross under I-66 have associated floodplains to the north and south of I-66 but the stream
has been artificially channeled near the roadway so the area is not designated as floodplain.
Table 4-20. 100-Year Floodplains in I-66 Corridor
ASSOCIATED RIVER/STREAM

Youngs Branch
Holkums Branch
Bull Run

COUNTY

ORIENTATION TO I-66

Prince William
Prince William
Prince William/Fairfax

Adjacent to North
Adjacent to North and South
Perpendicular Crossing
Perpendicular Crossing and Parallel to
North
Parallel to North
Adjacent to South
Adjacent to South
Adjacent to North and South
Adjacent to North
Adjacent to North

Cub Run

Fairfax

Big Rocky Run
Unnamed Tributary to Big Rocky Run
Unnamed Tributary to Big Rocky Run
Unnamed Tributary to Big Rocky Run
Unnamed Tributary to Big Rocky Run
Big Rocky Run

Fairfax
Fairfax
Fairfax
Fairfax
Fairfax
Fairfax
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ASSOCIATED RIVER/STREAM

COUNTY

ORIENTATION TO I-66

Difficult Run
Unnamed Tributary to Difficult Run
Unnamed Tributary to Accotink Creek
Unnamed Tributary to Accotink Creek
Unnamed Tributary to Accotink Creek
Bear Branch
Long Branch
Holmes Branch

Fairfax
Fairfax
Fairfax
Fairfax
Fairfax
Fairfax
Fairfax
Fairfax

Adjacent to North and South
Adjacent to North
Adjacent to South
Adjacent to South
Adjacent to North and South
Adjacent to South
Adjacent to South
Adjacent to South

Source: VDOT 2012a-2009.

The No-Build Alternative would not impact 100-year floodplains. As indicated in Table 4-2, the potential
impacts to 100-year floodplains within proposed right of way areas are 4.77 acres for Alternative 2A and
1.24 acres for Alternative 2B. Additional impacts to floodplains may occur for each Build Alternative
within the existing VDOT right of way. Approximately 59.94 acres of 100-year floodplains are present
within the existing right of way. For the purpose of this impact analysis, it is assumed that all 100-year
floodplain areas within the existing right of way have the potential to be impacted by both Build
Alternatives. A more detailed analysis of floodplain impacts based on proposed limits of grading for the
preferred alternative will be conducted during project design.
Regardless of the alternative selected, project design will be consistent with federal policies and procedures for
the location and hydraulic design of highway encroachments on floodplains contained in 23 CFR 650 Subpart
A. The proposed project would not, therefore, increase flood levels and would not increase the probability of
flooding or the potential for property loss and hazard to life. Further, the proposed project would not be
expected to have substantial effects on natural and beneficial floodplain values. The proposed project will be
designed so as not to encourage, induce, allow, serve, support, or otherwise facilitate incompatible base
floodplain development. It is anticipated that the potential floodplain encroachments would not be a “significant
encroachment” (as defined in 23 CFR 650.105(q)) because:




It would pose no significant potential for interruption or termination of a transportation facility that
is needed for emergency vehicles or that provides a community's only evacuation route;
It would not pose significant flooding risks; and
It would not have significant adverse impacts on natural and beneficial floodplain values.

Sections 107 and 303 of VDOT’s specifications require the use of stormwater management practices to
address concerns such as post-development storm flows and downstream channel capacity. These
standards require that stormwater management be designed to reduce stormwater flows to
preconstruction conditions for up to a 10-year storm event. As a part of these regulations, the capture
and treatment of the first half inch of run-off in a storm event is required, and all stormwater management
facilities must be maintained in perpetuity. During project design, a detailed hydraulic survey and study
would evaluate specific effects on stormwater discharges. This evaluation would adhere to the
aforementioned specifications to prevent substantial increases of flood levels.

4.13 Wildlife Habitat
Wildlife habitat along the I-66 corridor is described based on review of literature and aerial photography,
and a windshield survey that focused on the distribution of developed land uses and natural areas along
the I-66 corridor.
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As indicated in the Tier 1 FEIS, the I-66 corridor is primarily urban and suburban in nature with the
densest levels of development in the eastern half of the corridor. Some small areas of agriculture are
located within Prince William County. Large parks and preservation areas within the western portion of
the corridor provide natural forest and grassland habitats. Aquatic habitats are present in the streams
and ponds that lie along the corridor. Wildlife in developed areas includes species adapted to
urban/suburban conditions, such as rabbits, whitetail deer, eastern grey squirrels, red fox, and a number
of common bird species. These species and many other wildlife species are present within the natural
habitats areas. For example, NPS has identified 168 bird species, 26 mammal species, 23 reptile
species, and 19 amphibian species within the meadows, forests, and streams of Manassas National
Battlefield Park (NPS, 2015).
The Virginia Department of Game and Inland Fisheries (VDGIF) designates trout streams for special
management considerations and protection.
No trout streams are located along the corridor.
Anadramous Fish Use Areas are migration pathways, spawning grounds, or nursery areas identified by
the VDGIF as having been used or have the potential to be used by anadromous fish. There are no
identified anadromous fish use areas along the corridor.
The proposed project would result in removal of wildlife habitat, including forest areas. As noted in Table
4-2, the potential impacts to forests within proposed right of way for Alternative 2A and Alternative 2B are
74.47 acres and 55.23 acres, respectively. In addition, there are 76.61 acres of forest within the existing
VDOT right of way, which may potentially be impacted by either Build Alternative. A more detailed
analysis of impacts based on proposed limits of grading for the preferred alternative will be conducted
during project design. The effects of the proposed project on wildlife habitat would not be substantial
regardless of the alternative selected. Habitat loss would generally occur within small isolated habitat
patches or along edges of habitats that are already considerably fragmented. No potential movement
corridors would be substantially disrupted because impacts would take place along the existing I-66
roadway.

4.14 Natural Heritage Resources
The VDCR Natural Heritage GIS database indicated eight natural heritage resources within 500 feet of I66. These natural heritage resource sites include three Conservation Sites, two Stream Conservation
Units (SCU), and three General Location Areas as shown in Figure 4-7 and listed below:







Manassas Diabase Uplands Conservation Site
Cub Run Slopes Conservation Site
Eleanor C. Lawrence Conservation Site
Big Rocky Run Above Rt. 28 SCU
Long Branch SCU
General Location Areas (3)

Conservation Sites represent key areas of the landscape of protection and stewardship action because of
the natural heritage resources and habitat they support. The natural heritage resources of concern
associated with the three conservation sites include Basic Oak-Hickory Forest, Hairy hedgenettle, Purple
milkweed, and Appalachian quillwort.
SCU’s identify stream reaches that contain aquatic natural heritage resources including an upstream and
downstream buffer. The natural heritage resource associated with the two SCUs is Aquatic Natural
Community.
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Three natural heritage General Location Areas were also identified along the corridor. General Location
Areas for natural heritage resources represent the approximate locations of documented natural heritage
resource occurrences that were not incorporated into Conservation Sites, either because they are poor
quality, their location was not precisely identified, or they have not been reverified in over 25 years. None
of these natural heritage sites along the corridor has known occurrences of federal or state listed species
recorded.
VDCR has also identified a Conservation Site in the vicinity of the corridor (VDCR, 2014). The Bald Hill
Conservation Site is located to the north of the corridor as shown in Figure 4-7. In addition, VDCR has
identified two SCUs near the corridor. These include the Little Rocky Run and Youngs Branch SCUs.
The existing I-66 and VA 28 roadways traverse the three General Location Areas, Big Rocky Run Above
Rt 28 SCU, and Long Branch SCU. The No-Build Alternative would not require additional impacts to
Natural Heritage Resources. Table 4-21 summarizes the potential impacts to Natural Heritage Resources
in terms of acreage within proposed right of way areas for each Build Alternative. Additional impacts to
these resources may occur within the existing VDOT right of way. For the purpose of this impact analysis,
it is assumed that the entire acreage of Natural Heritage Resources within the existing right of way
(presented in Table 4-21) may potentially be impacted by both Build Alternatives. A more detailed
analysis of impacts based on proposed limits of grading for the preferred alternative will be conducted
during project design.
No threatened or endangered species have been documented within the portions of these resource areas
that lie within the existing or proposed right of ways.
Table 4-21. Potential Natural Heritage Resource Impacts
POTENTIAL IMPACTS (ACRES) FOR ALTERNATIVES
NATURAL HERITAGE RESOURCE
AREA

Cub Run Slopes
Manassas Diabase Uplands
Eleanor C. Lawrence Park
Big Rocky Run Above Rt 28 SCU
Long Branch SCU
General Locations
(3 areas)
Total

EXISTING RIGHT OF
WAY

ALTERNATIVE 2A
PROPOSED RIGHT
OF WAY

ALTERNATIVE 2B
PROPOSED RIGHT
OF WAY

0.05
1.88
0.08
0.10
0.12

0.19
0.0
0.0
0.05
0.03

0.0
0.0
0.0
0.0
0.04

326.58

17.02

14.68

328.81

17.29

14.72

Source: VDCR, 2011.

The natural heritage resource of concern for Cub Run Slopes is Basic Oak-Hickory Forest. Alternative 2A
would disturb less than 1 acre of this forest type within the Cub Run Slope Conservation Site, adjacent to
the existing I-66 facility. Potential adverse effects to aquatic communities within the Big Rocky Run above
Rt 28 SCU and Long Branch SCU would be minimized with implementation of appropriate erosion,
sediment, and pollutant control practices during project construction and through incorporation of
stormwater management BMPs in project design, as discussed above.
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4.15 Threatened and Endangered Species
The U.S. Fish and Wildlife Service (USFWS) is responsible for listing, protecting, and managing federallylisted threatened and endangered Species under the Endangered Species Act of 1973, as amended
(ESA). The USFWS defines an endangered species as one that is in danger of extinction throughout all
or in a significant portion of its range. A threatened species is one that is likely to become endangered in
the foreseeable future.
Under Section 7 of the ESA, federal agencies must determine whether federal actions may affect listed
species and/or designated critical habitat. A Biological Assessment is required for construction projects
that are major federal actions significantly affecting the quality of the human environment as defined by
NEPA (42 U.S.C 4332(2)(c)). If a federal agency determines, based on a Biological Assessment, that a
proposed action “may affect” listed species or designated critical habitat, they must either initiate formal
consultation with USFWS or seek written concurrence from USFWS that the action “is not likely to
adversely affect” listed species. At the conclusion of formal consultation, USFWS issues a Biological
Opinion and incidental take statement. Incidental take is the take of listed species that results from, but us
not the purpose of, carrying out an otherwise lawful activity conducted by a federal agency or applicant
(50 CFR Section 402.02). The incidental take statement identifies the amount or extent of incidental take
that is anticipated as a result of the proposed federal action. The Biological Opinion indicates whether or
not a proposed federal action is likely to jeopardize the continued existence of listed species, or result in
destruction or adverse modification of designated critical habitat (50CFR Section 402.02). Conservation
recommendations for agency implementation of Section 7(a)(1) responsibilities under the Act may be
included in the Biological Opinion, if relevant (USFWS, 1998).
Information regarding threatened and endangered species that may be affected by the proposed project
was requested from the USFWS via the Information Planning and Conservation (IPAC) on-line system.
One of the goals of the IPaC system is to streamline the environmental review process associated with
Section 7 of the ESA. Based on an official species list received from the USFWS in response to the IPaC
request for the project (USFWS, 2014), two federally listed species were identified with the potential to
occur in the project corridor: harperella and dwarf wedgemussel, as listed in Table 4-22. In addition, the
bald eagle (Haliaeetus leucocephalus), which is protected by the Bald and Golden Eagle Protection Act
(16 U.S.C. 669 et seq.) was mentioned in the USFWS IPaC response.
The Commonwealth of Virginia also has a listing of state endangered or threatened species. VDCR and
VDGIF are responsible for listing, protecting, and managing State listed threatened and endangered
species. The VDGIF’s Species Observation Database (SppObs) contains no known occurrences of
federal or state listed wildlife species in the corridor. Correspondence with the VDGIF and VDCR
identified two state-listed species known to or have the potential to occur in the corridor: wood turtle and
brook floater, as listed in Table 4-22 (VDCR, 2014; VDGIF, 2011).
Harperella. Harperella (Ptilimnium nodosum) is a perennial herb that grows to a height of 6 to 36 inches,
with leaves reduced to hollow, quill-like structures. It has small white flowers that occur in heads, or
umbels, reminiscent of a small Queen Anne’s lace (Daucus carota) flower head. In the Piedmont and
Mountains of North Carolina, Virginia, Maryland and West Virginia, harperella grows on rocky and sandy
shoals and, rarely, on muddy banks of seasonally flooded and quick moving streams. Within such areas,
the plants are found in microsites that are sheltered from the erosive effects of rapidly moving water
(USFWS, 1990).
A field reconnaissance of the corridor was conducted by a qualified biologist in December 2014 to identify
areas of potential habitat for harperella. Potential habitat was identified within three major stream
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systems (Bull Run, Cub Run, and Big Rocky Run) within the corridor. These areas are characterized by
cobble/gravel shoals or adjacent fragmented bedrock without excessive bank erosion or evidence of
frequent or large flood events.
Primary threats to harperella involve manipulations of water flow and water quality. Because this species
tends to occupy a narrow range of water depths, manipulations of water flow upstream from populations
can easily destroy suitable habitat by inundation or persistent desiccation. Siltation caused by heavy
construction, residential development, and agriculture has been cited as detrimental to the plant (USFWS,
1990)
Table 4-22. Special Status Species Potentially Occurring in Corridor
COMMON NAME

SCIENTIFIC NAME

STATUS

HABITAT

PLANTS

Ptilimnium nodosum

Federally Listed
Endangered

Rocky or gravel shoals and
margins of clear, swift-flowing
streams; and edges of
intermittent pineland ponds in
the coastal plain

Glyptemys insculpta

State Listed
Threatened

Forested floodplains, fields, wet
meadows, and farmland, with
nearby streams

Dwarf wedgemussel

Alasmidonta heterodon

Federally Listed
Endangered

Brook floater

Alasmidonta varicosa

State Listed
Endangered

Haliaeetus
leucocephalus

Nest in tall hardwood trees with
Not Listed, Protected
open canopies in close proximity
By Bald and Golden
to water bodies where they
Eagle Protection Act
forage.

Harperella

REPTILES
Wood turtle
MOLLUSKS
Muddy sand, sand or gravel
bottomed creeks with little
siltation and slow to moderate
current
Small streams to large rivers
with high to moderate flows
excluding scour-prone areas of
high gradient streams and high
velocity flow channels.

BIRDS
Bald Eagle

Source: USFWS, 2014a; VDCR, 2014; VDGIF Species Observation Database (SppObs)

Dwarf Wedgemussel. The dwarf wedgemussel (Alasmidonta heterodon) was listed as endangered on
March 14, 1990. The dwarf wedgemussel is a small bivalve, rarely exceeding 1.7 inches in length. The
dwarf wedgemussel is found solely in Atlantic Coast drainage streams and rivers of various sizes and
moderate current. It ranges from New Hampshire to North Carolina, in small creeks to deep rivers in
stable habitat with substrates ranging from mixed sand, pebble and gravel, to clay and silty sand.
An evaluation of habitat suitability for dwarf wedgemussel within the corridor was conducted by a qualified
biologist in January and February 2015. Suitable habitat conditions for this species were observed within
Bull Run, Cub Run, Big Rocky Run, and an unnamed tributary to Difficult Run. Sufficient riparian
vegetation, and suitable substrate and flow exist within these streams to provide appropriate conditions
for dwarf wedgemussels.
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Factors responsible for the decline of the dwarf wedgemussel include impoundments, pollution, riverbank
alteration, and siltation (USFWS, 1993). Toxic effects from industrial, domestic and agricultural pollution
have been identified as the primary threats to this species (USFWS, 2012b). Freshwater mussels,
including the dwarf wedgemussel, are sensitive to potassium, zinc, copper, cadmium, and other elements
associated with industrial pollution.
Brook Floater. The brook floater (Alasmidonta varicosa) is listed as state endangered and also listed
under Tier II of the Virginia Wildlife Action Plan as “Very High Conservation Need” (VDGIF, 2014a). It is a
small mussel, usually less than 70 mm in length. The brook floater is found in habitats that have
consistently flowing water, from small streams to large rivers. It favors clean water in gravel or sand and
gravel substrates in riffles of creeks and small rivers.
The brook floater has experienced significant declines in population size throughout most of its range.
This species has been affected by general pollution, siltation, wastewater runoff, impoundments, and
biological collection (Nedau, 2000).
Wood Turtle. The wood turtle (Glyptemys insculpta) is listed as state threatened and also listed under
Tier 1 of the Virginia Wildlife Action Plan as “Critical Conservation Need” (VDGIF, 2014a). This species is
a medium-sized turtle, up to 9 inches in length, with a keeled, sculpted carapace.
In Virginia, the wood turtle has a restricted range extending from Arlington and northern Fairfax counties
westward through Loudoun and Clarke counties to Frederick, Warren and Shenandoah counties. It
inhabits a variety of habitats, such as forested floodplains, fields, wet meadows, and farmland, with a
creek or stream nearby. The wood turtle is generally terrestrial during the warm part of the year and
aquatic during cool spells and hibernation. It hibernates in deep pools or under the mud or sand bottom of
its waterways, or sits on the bottom or under overhanging roots of trees along the bank.
Wood turtle populations have declined due to degradation of aquatic habitats, loss of wetlands,
fragmentation of habitats, urbanization, being killed by vehicular traffic, and from the collection of adults
and juveniles for the pet trade (VDGIF, 2014b).
Bald eagle. The bald eagle (Haliaeetus leucocephalus) is protected by the Bald and Golden Eagle
Protection Act (16 U.S.C. 669 et seq). In Virginia, bald eagles are most commonly found along the
James, Rappahannock, and Potomac rivers. This species builds nests in tall hardwood trees with open
canopies in close proximity to water bodies, where they forage. The nearest known bald eagle nest is
approximately 0.7 miles from the proposed project area. The USFWS recommends a buffer of 660 feet
around bald eagle nests for proposed clearing, construction and landscaping activities (USFWS, 2007b).
Potential habitat for the two federal listed threatened and endangered species and the two state listed
species exists within the project limits. All four species rely on aquatic habitats for all or a portion of their
life cycles. Water flow and water quality within aquatic habitats are major concerns for these species. The
No-Build Alternative would not require removal of potential habitat for the four species, however water
quality within their habitats will continue to be affected by the transport of sediments and roadway
contaminants via stormwater runoff. Roadway widening at stream crossings under each of the Build
Alternatives would directly disturb aquatic habitats that may potentially support these species. As noted
above, widening of I-66 could potentially result in short-term and long-term water quality effects including
increased sedimentation and turbidity from in-stream work and from additional impervious surfaces.
Potential short-term impacts of the proposed project will be minimized with implementation of appropriate
erosion and sediment control practices in accordance with the Virginia Erosion and Sediment Control
Regulations, the Virginia Stormwater Management Law and regulations, and VDOT’s Road and Bridge
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Specifications. Potential long-term impacts will be minimized via stormwater management measures,
such as detention basins, vegetative controls, and other measures, in accordance with Federal, state,
and local regulations. These measures will reduce or detain discharge volumes and remove sediments
and other pollutants, thus avoiding substantial further degradation of aquatic habitats.
Fragmentation of terrestrial habitats and vehicle collisions are additional concerns for the wood turtle. The
proposed project would result in minor loss of forest and field habitats, which are currently fragmented by
the existing I-66 facility. Impacts from additional habitat loss adjacent to the existing roadway would be
incremental and would not newly fragment blocks of habitat. The existing I-66 facility represents a
collision hazard for turtles that would not be noticeably worsened with implementation of either
alternative.
The proposed project is not expected to affect bald eagles because there are no bald eagle concentration
areas along the project corridor and the nearest nest is well over 660 feet from the proposed right of way.
No impacts to this species would occur under the No-Build Alternative either.
Information will be submitted to USFWS to initiate Section 7 consultation in compliance with ESA, and
determinations will be incorporated into the Revised EA. VDGIF and VDCR will also be consulted during
project design to identify avoidance and minimization measures to incorporate into project design for
state-listed species.

4.16 Invasive Species
Invasive species are non-native plant, animal, or microbial species that cause, or have the potential to
cause, economic or ecological harm or harm to human health. Invasive species are regulated by
Presidential Order 13112, as amended (42 U.S.C. 4321 et seq.), Non-indigenous Aquatic Nuisance
Prevention and Control Act of 1990, as amended (16 U.S.C. 4701 et seq.), Lacey Act, as amended (18
U.S.C. 42), Federal Plant Pest Act (7 U.S.C. 150aa et seq.), Federal Noxious Weed Act of 1974, as
amended (7 U.S.C. 2801 et seq.), and the Endangered Species Act of 1973, as amended (16 U.S.C.
1531 et seq.).
As described in the Tier 1 FEIS, the corridor consists of both developed/disturbed areas and natural
areas. While invasive species are common within disturbed areas, they are often observed within the
natural areas of Fairfax and Prince William counties as well. According to the University of Georgia
Center for Invasive Species and Ecosystem Health, both Fairfax and Prince William counties have
relatively high occurrences of invasive species compared to other counties in Virginia.
In accordance with Executive Order 13112, Invasive Species, the potential for the establishment of
invasive animal or plant species during construction of the proposed project would be minimized by
following provisions in VDOT’s Road and Bridge Specifications. These provisions require prompt seeding
of disturbed areas with seeds that are tested in accordance with the Virginia Seed Law and VDOT’s
standards and specifications to ensure that seed mixes are free of noxious species. In addition, in order
to prevent the introduction of new invasive species and to prevent the spread of existing populations, best
management practices would be followed, including washing machinery before it enters the area,
minimizing ground disturbance, and reseeding of disturbed areas. While the right of way is vulnerable to
colonization by invasive plant species from adjacent properties, implementation of the stated provisions
would reduce the potential for the establishment and proliferation of invasive species within highway right
of way.
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4.17 Indirect Effects
Indirect effects are those that are caused by an action and are later in time or farther removed in distance,
but are still reasonably foreseeable. Indirect effects may include growth-inducing effects and other effects
related to induced changes in the pattern 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(a)). The
analysis of indirect effects followed a seven-step process described in NCHRP Report 466 and outlined
below. A more detailed discussion of the methodology and analysis of indirect effects is presented in the
Indirect and Cumulative Effects Technical Memorandum.

4.17.1 Step 1: Scoping
VDOT, in cooperation with DRPT and FHWA, has coordinated extensively with local, state, and federal
agencies and jurisdictions throughout the I-66 Corridor Improvements environmental review process,
beginning during the Tier 1 study and continuing throughout this Tier 2 study. Additional details on the
coordination can be found in Section 5.0 Coordination and Comments.

4.17.2 Step 2: Identify Study Area Direction and Goals
The study area identified in Figure 2-1 was the starting point for identifying boundaries of the resource specific
study areas described below. Each resource specific study area includes this study area plus additional lands
that contain resources that are in some way connected to the area of direct effects of the proposed project.
The following study areas have been defined for use in both the indirect and cumulative effects analyses.
These areas have been designed to be large enough to encompass regional resources of concern that were
identified during the scoping phase. It should be noted, however, that a detailed inventory of resources within
these broader areas is not practicable; therefore, the following analyses focus on key resources of concern.






Socioeconomics, Environmental Justice, Land Use and Recreation: This study area includes
the communities along the I-66 corridor that would likely use I-66 as their primary means for travel
between their communities and major employment centers in the Greater Washington, DC area.
This study area is designed to be broad enough to consider whether the proposed project would
result in induced growth effects and how direct impacts to homes, businesses, community
facilities, and recreational lands might affect availability of these resources within each community
as a whole. Induced development effects most often occur up to 1 mile around a highway
interchange, up to 2 to 5 miles along major crossroads to the interchange, and up to one-half mile
around a transit station. These distance parameters comprise the study area for socioeconomics,
environmental justice, land use and recreation.
Historic Properties: The study area for indirect and cumulative effects to historic properties is
the same as the area of potential effects (APE) for architectural and archaeological resources as
defined in the historic properties analysis. For architectural resources, it includes the project
footprint and extends approximately 500 feet beyond the existing VDOT right of way on both
sides of the transportation corridor and larger intersection areas, creating a 1,000-foot wide
corridor around the existing transportation corridor. The architectural APE is sufficient to include
resources visible from the corridor whose setting or feeling might be affected by changes to their
viewshed that could occur with implementation of the project. For archaeological resources, the
APE extends approximately 100 feet beyond the existing VDOT right of way.
Natural Resources: The study area for indirect and cumulative effects to natural resources
includes the two eight-digit hydrologic unit code (HUC) watershed boundaries (Middle PotomacAnacostia-Occoquan 02070010 and Middle Potomac-Catoctin 02070008) that encompass the
project limits. This is the area within which there is potential for indirect effects on waters
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downstream of the project and within which mitigation of stream and wetland impacts would likely
occur. It is also a suitable area for consideration of the potential effects of habitat loss on the
availability and connectivity of wildlife habitats within the Greater Washington, DC region.
Each of the above study areas include the jurisdictions of the City of Fairfax, Fairfax County, and Prince
William County. These jurisdictions have been experiencing steady growth since the 1950s. Population
projections by the Weldon Cooper Center predict continued growth in all three localities. Employment
also is projected to continue increasing over the next several decades.
The comprehensive plans of the City of Fairfax, and the Counties of Fairfax and Prince William, all
express a need or preference for concentrating new or future development within areas that are already
developed (i.e. infill or redevelopment) within mixed use centers and transit station areas instead of more
intense development within rural areas. Much of the land area surrounding I-66, other than protected
open space areas like Manassas National Battlefield Park and Ellanor C. Lawrence Park, is designated
as commercial or industrial centers and/or high density residential areas.
As a part of the transportation planning process for the Greater Washington, DC region, MWCOG
identifies Regional Activity Centers. Within the project area, there are five centers: Gainesville,
Centreville, Fairfax Center, Vienna, and Merrifield/Dunn Loring.
The region wishes to pursue
“transportation projects that aim to better connect Regional Activity Centers” (MWCOG, 2014). In their
respective comprehensive planning processes, the City of Fairfax and Fairfax and Prince William counties
have recognized the importance of I-66 to residents, local businesses, regional connections, and
economic vitality.

4.17.3 Step 3: Inventory Notable Features in the Study Area
The objective of this step is to identify specific environmental issues within the indirect effects study areas
against which the proposed project may be assessed. This is accomplished through conducting an
inventory of notable features for each resource of concern. Notable features include specific valued,
vulnerable or unique elements of the environment. Notable features identified along the I-66 corridor are
summarized in Table 4-1. More specific information regarding notable features for each resource,
including features that lie outside of the I-66 corridor, is provided in Sections 4.2 through 4.16.

4.17.4 Step 4: Identify Impact Causing Activities of the Proposed
Alternatives
Step 4 identifies the impact-causing activities of the proposed project so that they may be compared with
the goals and trends identified in Step Two and the notable features identified in Step Three to assess
whether a potential for indirect effects exists (Step Five). General types of project impact-causing
activities include earthwork (clearing, excavation, and filling); landscaping, erosion control; remediation,
reforestation; changes in traffic patterns; and changes in access. These activities have been considered
in the analysis of direct effects for each resource in Sections 4.2 through 4.16. Direct effects that may
result from the proposed project can potentially trigger indirect effects through encroachment and
alteration of the environment farther in distance or time. In addition to indirect effects that can be
triggered by project encroachment, indirect effects can also occur as a result of induced changes in land
use patterns, population density or growth rate that would otherwise not be expected without
implementation of a proposed project. General circumstances influencing the likelihood of induced
development within a region that is undergoing urbanization include:


Extent and maturity of existing transportation infrastructure
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Location attractiveness
Land availability and price
State of the regional economy
Area vacancy rates
Local political/regulatory conditions
Land use controls

The proposed project would have minimal induced growth effects along the I-66 corridor because the
existing transportation infrastructure in the region is well developed and proposed improvements are
being made to an existing interstate facility. I-66 currently provides multiple interchanges within the
corridor to connect with major crossroads and no new interchanges are proposed, except where access
to the express lanes may be provided.
The proposed Build Alternatives may incrementally increase the attractiveness of locations along the
project corridor by reducing travel time and improving access to I-66. A reduction in travel time would be
expected with implementation of the proposed project as a result of increased capacity and reduced
congestion. Access to I-66 would be improved with the proposed express lane access ramps, park and
ride lots, and bicycle and pedestrian network connections. While the proposed project would provide
additional infrastructure elements (e.g., park-and-ride lots, ingress and egress points) to support rapid bus
service in the express lanes, no new transit stations are included in the project. Many of the existing
interchanges, and the proposed express lane access ramps and park-and-ride lots are either located
within areas that are already highly developed within one mile of the interchange (e.g. City of Fairfax and
the eastern end of the project corridor) or within areas of planned growth in Fairfax and Prince William
counties according to local comprehensive plans and regional plans (e.g. Haymarket, Gainesville, and US
50 and VA 286 interchanges). In Fairfax and Prince William counties, several large-scale projects are
approved or under construction in close proximity to I-66. These would occur regardless of the
implementation of the proposed project.
Developable land is available within 2 to 5 miles along major crossroads (e.g. Route 619, Route 645, and
VA 286). Real estate vacancies exist within closer proximity to I-66, however the real estate market
within the Greater Washington, DC area is healthy and vacancies are typically filled within just months.
People searching for homes may be attracted to areas farther from I-66 by the lower real estate prices
and opportunity for more space. While local demographic and economic conditions (i.e. growing
population, increased employment opportunities, and low property taxes) are generally favorable for
increased development within these areas, induced development demand is regulated and controlled by
the individual jurisdictions through their zoning and comprehensive land use plans. Regulatory
commitments, such as MS4 permit requirements, also influence local land use decisions and may
discourage further development of these areas, which are currently generally designated as low density
residential and protected open space in the local land use plans.
In conclusion, it is anticipated that the proposed project would not substantially encourage or accelerate any
changes in land use that are not already expected in any of the jurisdictions within the analysis area. In fact,
improvements to the I-66 corridor are included in the comprehensive plans of the individual jurisdictions.
Therefore, the Build Alternatives are a part of the future condition of land use within the respective
jurisdictions and changes in land use and/or population growth are not necessarily directly attributable to the
proposed I-66 corridor improvements alone and are already anticipated and planned for by the jurisdictions.
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4.17.5 Step 5: Identify Indirect Effects for Analysis
The objective of this step is to assess whether notable features identified in Step 3 would be indirectly
affected by the proposed alternatives, taking into consideration the impact-causing activities and direct
effects in Step 4. The following subjects were determined to potentially experience indirect effects from
the Build Alternatives and were thus selected to move forward to the analysis of indirect effects in Step 6:







Socioeconomics and Land Use
Parks, Recreation and Open Space Easements
Historic Properties
Water Resources
Floodplains
Wildlife and Threatened and Endangered Species

Additional details regarding the process of selecting subjects for consideration in Step 6 of the indirect
effects analysis are provide in the Indirect and Cumulative Effects Technical Report.

4.17.6 Step 6: Analyze Indirect Effects and Evaluate Analysis Results
4.17.6.1 Socioeconomics and Land Use
Under the No-Build Alternative, the population along the I-66 corridor is expected to continue to grow.
Several development projects are ongoing or planned in the vicinity of existing interchanges. As
discussed in Step 4, the proposed project is not expected to substantially encourage or accelerate any
changes in land use that are not already expected in any of the jurisdictions within the analysis area.
The proposed project involves improvements to an existing interstate facility. As such the proposed
project would not divide or segment existing communities or interfere with community cohesion. Existing
communities adjacent to I-66 are accustomed to the presence of an interstate facility and the noise and
visual effects associated with it. Both alternatives would, however, bring the edge of pavement in closer
proximity to residences and businesses which may increase noise levels and/or remove visual buffers. It
is possible that some residents or businesses may leave the area because of such increased proximity
effects. It is also possible, however, that some people may be attracted to communities adjacent to I-66
because of the improved travel times and access.
The alternatives would require a similar number of relocations of homes. With the ongoing development
projects and increasing urbanization planned for areas along I-66, alternative homes within the same
communities are expected to be available for those residents that must be relocated due to right of way
acquisition.
The proposed project would contribute positively to the regional economy in the short term by providing
jobs during project design and construction, and in the long term by reducing congestion and improving
travel time and reliability on a highly-used interstate facility.

4.17.6.2 Parks, Recreation Areas, and Open Space Easements
A number of park and recreation areas exist immediately adjacent to I-66. Under the No-Build Alternative,
these park and recreation areas would continue to be affected by proximity effects such as air quality,
noise, and visual impacts. Water resources within parklands that lie downstream of I-66 would continue
to receive sediments and roadway contaminants transported in stormwater runoff from I-66. No direct
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loss of parks, recreation areas, and open space easements would be required under the No Build
Alternative.
Both alternatives would require direct and permanent use of land from six parks and recreational areas.
As discussed in Section 4.17.6.4, temporary construction activities and permanent increases in
impervious surfaces and vehicle capacity could potentially increase the transport of sediments and
roadway contaminants into downstream waterbodies that may occur within parklands. Temporary and
permanent stormwater BMPs will be implemented in accordance with Federal, state, and local regulations
to minimize downstream water quality impacts. These measures will reduce or detain discharge volumes
and remove sediments and other pollutants, thus avoiding substantial further degradation of downstream
water bodies.

4.17.6.3 Historic Properties
No loss or damage to historic properties is anticipated under the No Build Alternative. As with parklands,
proximity effects associated with the existing I-66 facility, including noise, air quality, and visual intrusions
would continue to affect historic resources. Known architectural and archaeological resources that are
either NRHP listed, or have been determined eligible for the NRHP, have been identified within the APE.
This includes historic properties that could potentially be affected directly or indirectly by the Build
Alternatives. A final determination of effects pursuant to Section 106 of the NHPA will be made after the
identification of a preferred alternative. If adverse effects to historic properties are identified, a
Memorandum of Agreement or Programmatic Agreement would be executed. The Agreement would
include any measures identified for avoidance, minimization or mitigation of adverse project effects,
including indirect effects.

4.17.6.4 Water Resources
Under the No-Build Alternative, storm water runoff from the existing I-66 roadway will continue to
transport sediments and roadway contaminants to local waterbodies, including impaired streams.
Both Build Alternatives involve direct loss of streams and wetlands as a result of roadway widening,
interchange improvements, and the construction of direct access ramps, park-and-ride lots, and
stormwater management facilities. This discussion focuses on the potential indirect effects of these
activities on water resources from a water quality perspective, while the potential indirect effects on
aquatic and wetland communities from a habitat perspective are discussed in Section 4.17.6.6.
Potential temporary indirect impacts of the Build Alternatives during project construction include increased
downstream sedimentation and turbidity from in-stream work, and possible spills or non-point source
pollutants entering groundwater or surface water from storm runoff. These short-term impacts will be
minimized with implementation of appropriate erosion and sediment control practices in accordance with
the Virginia Erosion and Sediment Control Regulations, the Virginia Stormwater Management Law and
regulations, and VDOT’s Road and Bridge Specifications.
Both alternatives involve adding an express lane in each direction, which will increase the amount of
impervious surface on I-66, resulting in increased stormwater runoff flows from the roadway. An
additional lane would accommodate more vehicles, which would in turn deposit more pollutants on the
roadway. If untreated, increased flows would incrementally increase the transport of sediments and
roadway contaminants to streams crossed by or adjacent to I-66. These pollutants can then be
transported further downstream and into wetland areas. Pollutant levels in runoff and the extent of
downstream impacts are very difficult to quantify because there are many variables, including traffic
volumes, rainfall volume and frequency, surrounding land use and stream dynamics. Given that a
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meaningful projection of the extent of pollutant loads from each alternative cannot be made without
extensive analysis, the best predictor of relative degree of impacts would then be the amount of increase
in impervious surfaces and the number of stream crossings for each alternative. Specific quantities of
additional impervious surfaces for each Build Alternative are not yet known, but are expected to be similar
given that the same number of travel lanes are proposed, and both alternatives include direct access
ramps and park and ride lots. The number of stream crossings under Alternative 2A (28 crossings) is
approximately 27 percent higher than under Alternative 2B (22 crossings).
Increased sedimentation is particularly of concern in benthic impaired waters such as Big Rocky Run,
Little Rocky Run, Bull Run, and Accotink Creek. Stormwater management measures, such as detention
basins, vegetative controls, and other measures, will be implemented in accordance with Federal, state,
and local regulations to minimize on-site and downstream water quality impacts. Current stormwater
management practices are much improved from the state of the practice over 35 to 50 years ago, when
this portion of I-66 was constructed. These stormwater management measures will reduce or detain
discharge volumes and remove sediments and other pollutants, thus avoiding substantial further
degradation of impaired streams and wetlands.

4.17.6.5 Floodplains
The existing I-66 roadway has displaced 100-year floodplains by placing bridges and culverts at stream
crossings within the floodplains. No further changes to 100-year floodplains are anticipated under the NoBuild Alternative. The Build Alternatives would require extension of existing bridges and culverts, which
could potentially cause indirect effects, including changing drainage patterns, water quality degradation,
and changes in flood flow elevations. While potential floodplain encroachment within proposed right of
way for Alternative 2A (4.77 acres) exceeds that of Alternative 2B (1.24 acres), project design under
either alternative will be consistent with federal policies and procedures for the location and hydraulic
design of highway encroachments on floodplains contained in 23 CFR 650 Subpart A. The proposed
project would not, therefore, increase flood levels and would not increase the probability of flooding or the
potential for property loss and hazard to life. Further, the proposed project would not be expected to have
substantial effects on natural and beneficial floodplain values.

4.17.6.6 Wildlife Habitat and Threatened and Endangered Species
Wildlife habitat along the I-66 corridor is highly fragmented by the existing interstate, other roadways, and
commercial and residential development. While the No Build Alternative would not result in further
fragmentation of wildlife habitats due to widening of I-66, present and planned future development and
transportation projects would continue to reduce habitat areas. Under the No-Build Alternative, wildlife
that occupy habitats adjacent to I-66 will continue to experience disturbance from traffic noise, habitat
degradation from soil erosion and contamination, introduction of invasive plants, and risk of collision with
vehicles. Stream hydrology and water quality within aquatic habitats downstream of I-66 are currently
affected by erosive stormwater velocities and transport of sediment and roadway contaminants in
stormwater runoff.
Both Build Alternatives would result in similar incremental increases in ongoing habitat impacts from the
expansion of the highway facilities. Adjacent habitats will be further fragmented by removal of habitat for
construction of the proposed improvements, including additional travel lanes, direct access ramps, and
park and ride lots. Habitat will generally be removed in small patches dispersed throughout the corridor.
Affected habitat areas are already fragmented and surrounded by existing development. Traffic noise will
continue to affect wildlife occupying habitat edges adjacent to I-66.
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Temporary construction activities can potentially impact adjacent habitat areas via soil erosion,
contamination, and introduction of invasive plants. Potential impacts from soil erosion and contamination
will be minimized with implementation of appropriate erosion and sediment control practices in
accordance with the Virginia Erosion and Sediment Control Regulations, the Virginia Stormwater
Management Law and regulations, and VDOT’s Road and Bridge Specifications. These specifications
also prohibit contractors from discharging any contaminant that may affect water quality. In the event of
accidental spills, the contractor is required to immediately notify all appropriate local, state, and federal
agencies and to take immediate action to contain and remove the contaminant.
The potential for the establishment of invasive species during construction would be minimized by
following provisions in VDOT’s Road and Bridge Specifications. In order to prevent the introduction of
new invasive species and to prevent the spread of existing populations, best management practices
would be followed, including washing machinery before it enters the area, minimizing ground disturbance,
and reseeding of disturbed areas with seeds that are tested in accordance with the Virginia Seed Law
and VDOT’s standards and specifications to ensure that seed mixes are free of noxious species. It is
unlikely that the risk of wildlife-vehicle collisions would perceptibly increase under the Build Alternatives.
The existing travel lanes and traffic volumes on I-66 are such that there is already a high risk of wildlife
mortalities from vehicle collisions.
The indirect impacts to water quality discussed in Section 4.17.6.4 would potentially affect habitat quality
for aquatic species living in streams and wetlands downstream of I-66. Sediments and pollutants in runoff
may contribute to changes in macrobenthic community structure and composition, affecting fish and
amphibian populations that rely on them as a food source, as well as birds and mammals higher on the
food chain. The four federal and/or state-listed threatened and endangered species that potentially occur
within the project vicinity, rely on aquatic habitats for all or a portion of their life cycles. Potential indirect
effects to water quality downstream of I-66 are important concerns for these species. As indicated in
Section 4.17.6.4, stormwater management measures, such as detention basins, vegetative controls, and
other measures, will be implemented in accordance with Federal, state, and local regulations to minimize
on-site and downstream water quality impacts. These measures will reduce or detain discharge volumes
and remove sediments and other pollutants, thus avoiding substantial further degradation of impaired
streams and wetlands.
The Build Alternatives would extend existing bridges and culverts at stream crossings. Such extensions
would be consistent with the existing bridge or culvert design and would thus not likely substantially alter
current stream flow volumes or velocities. Therefore, no indirect impacts to aquatic communities as a
result of changes in hydrology, stream bank erosion, or vegetative species composition are anticipated.

4.17.7 Step 7: Assess Consequences and Develop Mitigation
Various indirect effects for the proposed project are identified in Step 6. While planning judgment allows
for the identification of potential indirect effects, insufficient data exists to fully assess the consequences
of these indirect effects. For example, while it is reasonable to predict that direct impacts to water quality
may occur at stream crossings of I-66, there is not enough information to determine how far downstream
such impacts would actually occur. Despite the lack of detailed data, the consequences of the indirect
effects are expected to be minimal because the proposed improvements would modify an existing
interstate facility in an environment that is highly developed and already influenced by highway-related
pressures. In addition, indirect effects of the Build Alternatives would be minimized with the application of
avoidance, minimization and mitigation measures mentioned in the indirect effects analysis in Step 6 and
presented in Sections 4.2 through 4.16.
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4.18 Cumulative Impacts
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
effects can result from individually minor but collectively significant actions taking place over a period of
time. The cumulative effects analysis is based on a five-part evaluation process based on FHWA
guidance (a more detailed discussion of the methodology and analysis of cumulative impacts is presented
in the Indirect and Cumulative Effects Technical Memorandum):
1. What is the geographic area affected by the project?
2. What are the resources affected by the project?
3. What are the other past, present, and reasonably foreseeable actions that have impacted these
resources?
4. What were those impacts?
5. What is the overall impact on these various resources from the accumulation of the actions?

4.18.1 Geographic Area and Time Span
The geographic limits of the resource specific study areas used for the cumulative effects analysis are the
same as those used for the indirect effects analysis, described in Section 4.17.2. The time span for the
analysis is from the late 1950s (when portions of I-66 were initially constructed) to 2040, which is the
design year for the project (the horizon year for traffic analysis and project design).

4.18.2 Affected Resources
The resources that are affected by the proposed project are those listed as potentially impacted in Table
4-2.

4.18.3

Past, Present, and Reasonably Foreseeable Actions

4.18.3.1 Past Actions
I-66
I-66 from US 29 at Gainesville to the I-495 Capital Beltway was completed by 1964. The segment from
US 29 at Gainesville to US 15 at Haymarket was completed by 1980. Over the years, a number of
access and capacity improvements have been made along the route as population and employment in
the region have continued to grow. These improvements have included road widening, high-occupancy
vehicle (HOV) lanes, bus transit, ride-sharing programs and facilities, and Metrorail extension.

Other Development
Lands along the I-66 corridor and throughout Prince William and Fairfax Counties have experienced
substantial development since the 1950s. This is due largely to growth of the federal government,
migration to the suburbs, and growth in commercial, industrial, educational, and medical facilities to serve
the growing population.

4.18.3.2 Present and Reasonably Foreseeable Future Actions
Present and reasonably foreseeable future actions are listed in Table 4-23. These include transportation
projects identified in the programmed improvements in the National Capital Region's 2014 CLRP as well
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as other development projects that are planned, under construction, or recently completed along the I-66
corridor.
Table 4-23. Present and Reasonably Foreseeable Future Actions
PROJECT NAME

PROJECT DESCRIPTION

STATUS

I-66/Vaden Drive direct access
ramps

Direct access ramps will connect
I-66 HOV to Vaden Drive to
provide access to Vienna
Metrorail station.

Diverging-diamond interchange
on US 15 at I-66

Improvements include
reconstructing the I-66 and Route
15 interchange as a diverging
diamond; construct new Route 15
bridges over I-66; improve
adjacent intersections at
Heathcote Boulevard and Route
55; and construct a
bicycle/pedestrian trail on the
western side of Route 15.
Includes widening VA 28 to eight The environmental review for
lanes with interchanges and also Phases I and II of this project,
redesigning the I-66 interchange. which would reconstruct portions
of the VA 28 interchange, modify
the intersections of VA 28 at
Braddock Road/Walney Road and
the entrance to Ellanor C.
Lawrence Park, and provide
additional and/or modified local
movements near Poplar Tree
Road and Stonecroft Boulevard, is
included in this Tier 2 EA.
The project includes: four new
Under construction.
bridges, Route 29/Linton Hall
grade-separation and traffic
signal removal; a five-foot
concrete sidewalk and ten-foot
shared use path; ten retaining
walls and architectural
treatments; roadway lighting and
landscaping; temporary detour
roads to keep traffic moving
during construction. Two
overpasses are being
constructed: one carrying Route
29 over the Norfolk Southern
Railroad and one carrying Linton
Hall and Gallerher Roads over
the railroad and Route 29. Route
29 is being widened to six lanes
and eliminating driveway
entrances and two traffic signals
between I-66 and Virginia Oaks
Drive.

I-66 and VA 28 improvements

I-66 and US 29/Linton Hall Road
Interchange Improvements
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I-66 widening from Gainesville to Widening of I-66 to four lanes in
Haymarket
each direction between US 29
and US 15.
VA 234 Bypass relocation at
Relocate the 234 Bypass and
Balls Ford Road Interchange
Balls Ford Road interchange.
VA 286 HOV
Widen and upgrade to six and
eight lanes between VA 267 and
I-66.
Bi-County Parkway
Construct four lanes on new
location between I-66 at VA 234
(Prince William Parkway) and US
50.
Manassas National Battlefield
Construct four-lane facility and
Park Bypass
close US 29 and VA 234 through
the battlefield.
Novant Health Haymarket Medical Construct a medical center at
Center
15225 Heathcote Blvd, Haymarket
at NW corner of I-66 and US15.
Developments north of Haymarket Dominion Valley Country Club,
Medical Center
Regency at Dominion Valley
(Active Adult Community) and
Greenbriar Condo Association
Commercial Development west of Haymarket Wal-Mart and Kohl’s.
US 15 and south of I-66
Patriot Business Center 11800
Industrial sites available adjacent
Brewers Spring Road
to Balls Ford Road with 37 acres
remaining with the potential for
630,000 feet of building.
Dun Loring/Mosaic Development Dun Loring-Merrifield Metro Station
mixed use development on
Gallows Road near Vienna.
Metro West Development
Vienna Metro Station expansion
on the south side of I-66 at US 29
and I-66 near the City of Fairfax
Single family, mixed use, and retail
space at Vienna Metro Station.
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Under construction.
Under Study.
Under construction.
Environmental studies underway.

Environmental studies underway.
Completed.
Completed.

Completed.
Under construction and available for
purchase.
Completed.
Under construction.

4.18.4 Impacts
Past actions identified in Section 4.18.3.1 have resulted in the conversion of forest and agricultural lands
to residential, commercial and industrial uses as the population and economy of Prince William and
Fairfax counties, and the City of Fairfax grew. The effects of these past actions are reflected in the
present socioeconomic and environmental conditions that form the baseline for consideration of
environmental effects of present and reasonably foreseeable future actions. Present and reasonably
foreseeable future actions include continued residential, commercial, and industrial developments and
transportation improvements to accommodate forecasted growth and relieve congestion. As indicated in
Table 4-23, various development and transportation projects have either been recently completed, are
under construction, or are being planned along the project corridor. These projects include mixed use
developments near the Dun Loring and Vienna Metro stations; medical, commercial, and residential
developments to the north and south of the US 15 and I-66 interchange; commercial and industrial
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development along US 29, north and south of I-66; and commercial and industrial development along VA
234 south of I-66.
The resources potentially affected by the proposed project and by past, present, and reasonably
foreseeable future actions include socioeconomics and land use; parks, recreation and open space
easements; historic properties; water resources; floodplains; wildlife and threatened and endangered
species; air quality; and noise. These resources are taken into consideration in the following discussions
of cumulative impacts.
As discussed in Sections 4.2 through Section 4.17, the nature of the direct and indirect impacts under
Alternative 2A and Alternative 2B are very similar. While there exist some differences in the extent of
resource impacts associated with each alternative, these differences are negligible in the context of the
effects of past, present and reasonably foreseeable future actions. Therefore, the cumulative effects of
the Build Alternatives are assumed to be similar and are discussed as one.

4.18.4.1 Socioeconomics and Land Use
Under the No-Build Alternative, the population within the cumulative effects study area is expected to
continue to grow. Several development projects are ongoing or planned in the vicinity of existing
interchanges. Congestion within the I-66 corridor would continue to increase without the benefit of the
additional capacity provided by the proposed express lanes and access improvements.
The Build Alternatives would reduce congestion, and improve travel time and reliability within the I-66
corridor. These improvements to mobility would contribute positively to the quality of like for local
communities and support the anticipated continued growth of the regional economy.
Like other past, present and reasonably foreseeable actions, the Build Alternatives are anticipated to
require the relocation of homes and businesses. Displacements would occur in accordance with the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (as amended, 1987).
Highway projects prior to this Act and prior to NEPA had at times been very disruptive to communities.
Present and foreseeable future projects would be subject to these regulatory processes that are designed
to help avoid substantial impacts to communities. Present and future projects would also be guided by
local comprehensive plans which identify areas for compatible planned growth while accommodating
future planned transportation improvements.

4.18.4.2 Parks, Recreation and Open Space Easements
Under the No-Build Alternative, park and recreation areas are expected to continue to be affected by
permanent direct impacts and proximity effects (air quality, noise, and visual impacts) from present and
planned future development and transportation projects. No substantial adverse cumulative impacts are
anticipated, however, with the protections provided by Section 4(f) and Section 6(f) regulations for federal
actions and by the plan review process by local jurisdictions for other projects.

4.18.4.3 Historic Properties
Damage or loss of historic resources was far more prevalent from past actions that occurred prior to the
National Historic Preservation Act of 1966. This Act combined with the establishment of historic resource
protection objectives established at the local planning level, have reduced the rate of impacts to historic
resources. Still, conflicts between protection of historic properties and development and transportation
projects are expected to continue under the No Build Alternative. Potential cumulative effects include
permanent loss and proximity effects (air quality, noise, and visual impacts) from present and planned
future development and transportation projects.
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The Build Alternatives may potentially adversely affect historic resources and contribute to the cumulative
loss or degradation of historic resources, however the cumulative effects are not anticipated to be
substantial with the protections provided by the Section 106 process for federal actions and by the plan
review process by local jurisdictions for other projects.

4.18.4.4 Water Resources
Past actions have resulted in direct loss of streams and wetlands and degradation of water quality as
evidenced by the number of impaired streams within the cumulative study area. The establishment of
protections under the Water Pollution Control Act of 1972 (Clean Water Act) and the Water Quality Act of
1987 have put into place requirements to protect, monitor and restore water resources. Local
jurisdictions have established preservation and conservation programs that serve to improve water quality
by protecting streams and controlling development. Fairfax County’s Environmental Quality Corridor
(EQC) system, for example, protects the county’s stream valleys by incorporating them into a system of
connected parklands and trail systems. The EQC system provides buffer lands that separate streams
from land uses and development activities that have the potential to degrade the ecological quality of
streams (Fairfax County, 2013). Prince William County’s Comprehensive Plan limits development within
the designated “Rural Area” and includes various rural preservation goals and policies that serve to
protect water quality through careful land use planning (Prince William County, 2008). In addition, both
counties prepare watershed management plans or studies that assess, monitor, and evaluate water
quality and identify priorities and best management practices for improving water quality.
While federal regulations, local conservation programs, and improvements in stormwater best
management practices have minimized water quality impacts, many waters continue to be impaired and
additional efforts are needed to restore water quality to impaired streams. Adverse cumulative effects on
water quality from past, present, and future actions are anticipated to continue under the No-Build
Alternative.
The Build Alternatives would involve direct loss of streams and wetlands as a result of roadway widening,
interchange improvements, and the construction of direct access ramps, park-and-ride lots, and
stormwater management facilities. Stormwater management measures, such as detention basins,
vegetative controls, and other measures, will be implemented in accordance with Federal, state, and local
regulations to minimize on-site and downstream water quality impacts of the Build Alternatives. These
measures will reduce or detain discharge volumes and remove sediments and other pollutants, thus
avoiding substantial further degradation of impaired water bodies.

4.18.4.5 Floodplains
The existing I-66 facility and surrounding development have altered the hydrology of 100-year designated
floodplains. I-66 and much of the surrounding development were put into place prior to the protective
measures of EO 11988, which was established in 1977. Current engineering practices consistent with
EO 11988 make all practicable efforts to avoid or minimize impacts to 100-yr floodplains, and restore and
preserve their natural and beneficial values. Given the current regulations and evolution of engineering
practices regarding floodplain protection, present and future actions are not expected to further contribute
to cumulative impacts to floodplains under the No-Build Alternative.
Project design of the Build Alternatives will be consistent with federal policies and procedures for the
location and hydraulic design of highway encroachments on floodplains contained in 23 CFR 650 Subpart
A. The Build Alternatives would not, therefore, increase flood levels and would not increase the
probability of flooding or the potential for property loss and hazard to life. Further, the proposed project
would not be expected to have substantial effects on natural and beneficial floodplain values. The
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proposed project will be designed so as not to encourage, induce, allow, serve, support, or otherwise
facilitate incompatible base floodplain development. It is anticipated that the potential floodplain
encroachments would not be a “significant encroachment” (as defined in 23 CFR 650.105(q)). Given
these considerations for the Build Alternatives and the expectation that other present and future actions
would also not adversely impact 100-year floodplains, no substantial cumulative impacts to floodplains
are anticipated.

4.18.4.6 Wildlife and Threatened and Endangered Species
Wildlife habitat within the I-66 corridor has been heavily impacted by past actions. Forests and aquatic
habitats have been converted to agricultural lands and then to suburban and urban developments. While
habitats along I-66 have been highly fragmented, large blocks of forest and aquatic habitats are present
within the cumulative study area for natural resources. Many valuable habitats within these areas have
been protected as public parks and open space preserves, however much of the land is also within
private ownership and thus potentially vulnerable to future development. Aquatic habitats have suffered
from degradation of water quality as evidenced by the listing of threatened and endangered species
within the area that are sensitive to compromised water quality.
Adverse effects of past, present and future actions on wildlife habitats are expected to continue with the
anticipated population growth in the region under the No-Build Alternative. The relative contribution of the
Build Alternatives to the effects of habitat loss is minimal given the existing fragmented condition of
affected habitat areas. The contribution of the Build Alternatives to degradation of water quality within
aquatic habitats is also minimal given that the proposed improvements are being made to an existing
interstate facility and stormwater management measures that will be implemented in accordance with
Federal, state, and local regulations to minimize on-site and downstream water quality impacts.

4.18.4.7 Air Quality
Prince William and Fairfax counties are designated by EPA as a maintenance area for the 1997 annual
fine particulate matter (PM2.5) NAAQS and non-attainment for ozone. The area is in attainment for
carbon monoxide. The non-attainment and maintenance area status indicates that air quality is being
compromised by the existing conditions that have developed as a result of past and present actions. The
ongoing implementation of ever more stringent motor vehicle emission and fuel quality standards helps to
minimize the potential for growth in emissions and associated impacts even with long-term growth in
economic activity and associated traffic. Trends in ambient air quality data show the benefit of these
controls for specific pollutants. The No-Build Alternative would not contribute additional sources of CO,
mobile source air toxic, or temporary construction emissions to cumulative air quality conditions..
A qualitative assessment of the potential for cumulative impacts to air quality from the Build Alternatives
concluded that any potential impacts that may be attributable to the Build Alternatives are not expected to
be significant for several reasons. First, much of the area in which the project is located is already highly
developed, which limits the potential for incremental cumulative impacts. Second, ongoing
implementation of ever more stringent motor vehicle emission and fuel quality standards helps to
minimize the potential for growth in emissions and associated impacts. Additionally, inclusion of the
proposed project in the transportation plan and program for the region (for which compliance or
“conformity” with the applicable air quality plan or SIP must be demonstrated through the horizon year of
the regional long-range transportation plan) supports a general conclusion that the potential for
cumulative impacts attributable to the proposed project are not expected to be significant.
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4.18.4.8 Noise
As indicated in Section 4.5, existing noise levels along I-66 are relatively high, with considerable
influences from heavy trucks and high traffic volumes. The noise analysis estimated the number of
sensitive receptors that would be affected by noise in the Design Year (2040), which includes the
cumulative noise influence of past, present and reasonably foreseeable future projects within the study
area. Under the No-Build Alternative, a total of 986 receptors would be impacted in the Design Year
(2040). The types of receptors, in terms of parks, residences, and recreational facilities, are listed in
Table 4-2.
As indicated in Table 4-2, more than twice the number of receptors are expected to experience noise
impacts under the Design Year (2040) Build Alternatives compared to the Design Year (2040) No-Build
Alternative. The types of affected sensitive receptors are very similar to those affected under the NoBuild Alternative. Noise abatement measures (i.e., noise barriers) appear to be feasible and reasonable
for 30 CNEs at this time, which would provide noise reduction benefits to the majority of the impacted
land uses within the individual CNEs, as described further in the technical report. Preliminary decisions
regarding both recommended and non-recommended noise barriers may change between the EA and
final design as a result of changes in the transportation improvement project design, design year traffic, or
the level of detail the design contained at the time of the preliminary report.
Construction noise will be temporary and minimal in comparison to the existing noise levels and would not
substantially contribute to the cumulative noise environment. Regardless, during the construction phase
of the project, all reasonable measures will be taken to minimize noise impacts from these constructionrelated activities. VDOT’s Road and Bridge Specifications establish construction noise limits and the
contractor will be required to conform to this specification to reduce any impacts of construction noise.

4.18.5 Overall Impacts
Overall, the No-Build Alternative would not contribute to adverse cumulative effects, however the
communities along the I-66 corridor would also not benefit from the reduced congestion, improved travel
time and reliability that would accompany the Build Alternatives. Adverse cumulative impacts from past,
present, and future projects are anticipated under the No Build and the Build Alternatives for
socioeconomics and land use (i.e. relocations), parks and recreation areas, historic properties, water
resources, floodplains, wildlife and threatened and endangered species, air quality and noise. The
majority of these adverse effects are largely attributable to past actions that occurred prior to the
establishment of protective environmental regulations. Current regulatory requirements and planning
practices are helping to avoid or minimize the contribution of present and future actions to adverse
cumulative effects.

4.19 Construction Impacts
Construction impacts associated with a transportation project are by definition those impacts that are
temporary or short term and that occur only during construction, and they can involve temporary changes
in land use and access, air quality, noise levels, water quality, and wildlife habitat. This section provides
an overview of the types and extent of potential construction impacts that may occur if a Build Alternative
is constructed.
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4.19.1 Human Environment
4.19.1.1 Land Use and Access
Construction activities could result in temporary and localized detours, modifications to access, and
increases in truck traffic. Access to businesses and homes could be temporarily disrupted due to
temporary detours that are necessary to allow ample space for equipment staging and construction.
These temporary disruptions are unavoidable, but would be minimized to the extent possible by carefully
planning for maintenance of traffic during the process and incorporating maintenance of traffic details into
the design plans.

4.19.1.2 Air Quality
Air quality in the I-66 corridor would not be substantially affected by construction because of the
temporary nature of highway construction and the confined right of way. Emissions from the operation of
construction machinery (nitrogen oxides, sulfur oxides, carbon monoxide, and particulate matter) are
short term and not generally considered substantial. Emissions from reduced traffic speeds through
construction zones, combined with fugitive dust and smoke produced during burning, would result in a
temporary degradation of air quality. Mitigating fugitive dust emissions involves minimizing or eliminating
its generation. Mitigation measures that may be used for construction include wetting and stabilization to
suppress dust generation, cleaning paved roadways, and scheduling construction to minimize the amount
and duration of exposed earth.
Construction activities and practices to minimize construction impacts on air quality would be performed in
accordance with VDOT’s Road and Bridge Specifications. These specifications are approved as
conforming with the State Implementation Plan and require compliance with all applicable local, state, and
federal regulations. In most instances, once improvements are completed, emissions would decrease as
traffic speeds are resumed to normal conditions.

4.19.1.3 Noise
Noise levels in the I-66 corridor would not be substantially affected by construction, which include noise
generated by heavy equipment during construction activities. The potential for noise impacts during
construction is correlated to the proximity of sensitive noise receptors to the proposed construction
activity. The potential for noise impacts during construction typically increases in urban and suburban
areas because of the higher population densities found in those areas. However, construction noise
impacts are temporary and, typically, progress linearly along transportation corridor construction projects.
As construction approaches an area, noise impacts to receptors in that area would begin to increase,
reach a peak, and then dissipate as the construction moves past the area. Abatement measures may be
implemented as needed, and long-term noise impacts may be minimized through the addition of
abatement measures adjacent to the roadway. Practices to minimize the effects of construction noise
would be in accordance with Section 107.14(c)(3) of VDOT’s Road and Bridge Specifications.
While construction noise is unavoidable in most cases, steps can be taken to minimize the impact, such
as the following:





Keep all equipment well-maintained, tuned, and properly lubricated to minimize at-source noise
production;
Use sound attenuation devices on exhaust ports;
Substitute the use of flag persons to control construction vehicle movements, instead of using
audible back-up alarms for vehicles;
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Minimize unnecessary idling of heavy equipment and machinery, especially diesel engines and
generators, when not actively in use; and
Prohibit construction during sensitive nighttime, early evening, and early morning hours.

4.19.2 Natural Environment
4.19.2.1 Water Resources
All temporary and permanent impacts to wetlands and water resources, such as those associated with
construction activities, are regulated by the USACE and the VDEQ through Sections 404 and 401 of the
Clean Water Act, as well as by the Virginia Water Protection Program.
For construction within the study areas, staging areas for heavy equipment and short-term field offices
can be chosen carefully, situated away from sensitive areas within interchange loops or in previously
cleared areas used for agriculture. Nevertheless, the scale of the project would potentially result in some
irreversible impacts to wetlands and waters of the U.S. Hydrophytic vegetation and wetland soils may be
disturbed by adjacent work, or may be temporary receptors of stormwater and sediment while the site is
cleared, grubbed, and graded. Culvert installation may require pump-around methods to be executed
properly, resulting in a temporary cessation of flow through stream segments.
Potential construction impacts to wetlands and water resources are temporary and typically are
associated with stormwater runoff from the construction site. Stormwater runoff includes sediment
resulting from inadequate erosion and sediment control (ESC) measures, chemical compounds and other
debris, such as litter. Stormwater discharges to jurisdictional wetlands and waterways, such as
discharges from construction sites, are regulated through the National Pollutant Discharge Elimination
System (NPDES) Stormwater program. An NPDES Construction permit would be required for any
construction site that disturbs more than one acre (including sites that are smaller than one acre but are
included as part of a larger project or development). Through issuance of an NPDES Stormwater permit,
the regulating agency would ensure that sufficient erosion and sediment control measures are specified
for the activity, and that impacts are further reduced by using construction Best Management Practices
(BMPs).
Erosion and sedimentation control plans for highway improvements would be required for work that would
include ground disturbance, and would describe the measures to be employed as erosion control,
sedimentation control, temporary stormwater management measures, and dust control. Erosion control
plans would also address in-water work at stream crossing locations. These plans must be approved
before site construction could proceed and would be developed in accordance with regulations set forth
by VDCR. Implementation of the project-specific plan would be expected to minimize impacts of erosion
and sedimentation during construction. Erosion and sediment control measures would be implemented
throughout the construction period to minimize water quality impacts from increased levels of
sedimentation and turbidity. Control measures may include berms, dikes, sediment basins, fiber mats,
straw silt barriers, netting, mulch, temporary and permanent seeding, and other methods. Construction
impacts to in-stream aquatic habitats would be minimized to the extent practicable by avoiding stream
relocations and by crossing streams at right angles where possible. To the extent possible, construction
equipment would be restricted from fording and otherwise disrupting instream habitats.

4.19.2.2 Wildlife and Habitat
It is anticipated that construction would be regulated to adhere to a strict schedule to avoid disrupting the
breeding or migrating patterns of threatened and endangered species. Agencies that may become
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involved in this process include the USACE, the USFWS, the VDEQ, and the VDGIF. Human presence
during construction and the associated construction noise, such as from passing equipment, piling
emplacement, and blasting of bedrock, may temporarily displace some species of wildlife. The noises
associated with construction may also mask territorial vocalizations of birds, interfering at least
temporarily with breeding. Amphibians, which breed more commonly at dusk or night, are less likely to be
affected. Construction in forested areas may result in mortality of amphibians, reptiles and small
mammals within the work zone, and the loss of nesting birds, if construction is initiated during nesting
season. The clearing of vegetated cover within the construction footprint would displace temporarily
certain habitat areas that would become reestablished over time with the revegetation of cut and fill
slopes and other areas within the construction limits but outside of paved areas and the required clear
zone. Grasses would be reestablished quickly and trees and shrubs would colonize disturbed areas over
a period of years. The mechanical removal of cover would cause animal migration away from the
disturbance, resulting in a temporary decrease in available habitat and increased competition for
remaining habitat. Opportunistic or invasive plant species may have a competitive advantage in
colonizing bare areas during early construction activities; however, temporary and permanent
revegetation establishment in accordance with VDOT’s Road and Bridge Specifications would minimize
the extent and duration of undesirable plant growth.
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Chapter 5 – Comments and Coordination
VDOT, in cooperation with DRPT and FHWA, has coordinated extensively with local, state, and federal
agencies and jurisdictions throughout the I-66 Corridor Improvements environmental review process,
beginning during the Tier 1 study and continuing throughout this Tier 2 study. VDOT also has conducted
an inclusive public involvement program. At the initiation of this EA, local, state, and federal agencies
were contacted and asked to identify issues of concern and to provide information about environmental
resources along the I-66 corridor. Governor Terry McAuliffe issued a press release regarding the
launching of a plan to transform traffic-choked I-66 into a multimodal facility with express lanes, rapid bus
service, and a park-and-ride network from Haymarket to the Capital Beltway. A Perception and
Benchmark Survey was conducted in July and August 2014. Local and regional newspapers have
carried multiple stories about the project. Four public meetings were held to inform the public about the
studies being conducted and to solicit public input about the transportation needs, the alternatives, and
environmental issues and concerns. Throughout the course of the studies, VDOT has coordinated
closely with the local governments along the corridor, reached out to homeowner associations and other
groups with interests in the project, and given multiple briefings to local, state, and federal elected
officials. The agency, public, and elected official comments received in response to these coordination
efforts have been instrumental in defining the scope of the project and in the preparation of the EA.
Throughout the study, the project has had a dedicated website, http://www.transform66.org/, and e-mail
blasts have been transmitted to disseminate information as much as possible to all interested parties.

5.1 Agency Coordination
The following agencies were contacted and asked to provide any comments and suggestions they had
regarding important issues that should be considered in this Tier 2 environmental study:








US Army Corps of Engineers
US Department of Agriculture, Natural Resources Conservation Service
US Department of the Interior, Fish and Wildlife Service, Virginia Field Office
US Department of the Interior, Manassas National Battlefield Park
US Department of the Interior, National Park Service, National Capital Region
US Environmental Protection Agency
US Department of Transportation, Federal Transit Administration
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Virginia Department of Agriculture and Consumer Services
Virginia Department of Conservation and Recreation
Virginia Department of Environmental Quality
Virginia Department of Forestry
Virginia Department of Game and Inland Fisheries
Virginia Department of Health
Virginia Department of Mines, Minerals and Energy
Virginia Department of Rail and Public Transportation
Virginia Outdoors Foundation
Virginia Railway Express
Metropolitan Washington Council of Governments
Washington Metropolitan Area Transit Authority
Northern Virginia Regional Commission
Northern Virginia Regional Park Authority
Northern Virginia Transportation Authority
Northern Virginia Transportation Commission
Potomac and Rappahannock Transportation Commission
Fairfax County Office of the Executive
Prince William County, County Executive
City of Fairfax, City Manager
Town of Haymarket, Town Manager
Town of Vienna, Town Manager

The US Army Corps of Engineers, the US Environmental Protection Agency, and the Federal Transit
Administration were invited to serve as cooperating agencies for the EA and all three accepted.
VDOT and FHWA utilize an agency coordination process referred to as “Partnering,” which provides the
US Army Corps of Engineers, the US Fish and Wildlife Service, and the US Environmental Protection
Agency multiple opportunities to participate in studies of complex transportation projects, beginning in the
earliest stages of project development. During this study, there have been four partnering meetings (May
5, 2014; August 14, 2014; February 4, 2015; and May 5, 2015) at which the agencies were briefed on the
status of study and invited to offer input. In addition, preliminary drafts of chapters of this EA were
provided to the agencies for review and comment.
Finally, a number of agencies also participated in the Stakeholders Technical Advisory Group (STAG)
and the Transit Technical Advisory Group (TTAG) (see below for listing of agencies participating in these
groups). The STAG met four times (August 5, 2014; October 7, 2014; December 3, 2014; and March 4,
2015 and the TTAG met eight times prior to publication of the EA (August 13, 2014; August 27, 2014;
September 17, 2014; October 15, 2014; November 19, 2014; January 7, 2015; March 11, 2015; and April
1, 2015.

Agencies invited to participate in the Stakeholders Technical Advisory Group (STAG):
Federal Highway Administration
Federal Transit Administration
US Army Corps of Engineers
US Fish and Wildlife Service
Environmental Protection Agency
National Park Service

Transform 66 Outside the Beltway

Northern Virginia Transportation Commission
Northern Virginia Regional Park Authority
Arlington County
Fairfax County
Loudoun County
Prince William County

5-2

I-66 Corridor Improvements Project – Tier 2 Draft Environmental Assessment

5. Comments and Coordination

Agencies invited to participate in the Stakeholders Technical Advisory Group (STAG):
Virginia Department of Transportation
Virginia Department of Rail and Public Transportation
Metropolitan Washington Council of Governments
Washington Metropolitan Area Transit Authority
Potomac and Rappahannock Transportation
Commission
Virginia Railway Express
Northern Virginia Transportation Authority

City of Alexandria
City of Fairfax
City of Falls Church
City of Manassas
City of Manassas Park
Town of Haymarket
Town of Vienna

Agencies invited to participate in the Transit Technical Advisory Group (TTAG):
Federal Highway Administration
Federal Transit Administration
Virginia Department of Transportation
Virginia Department of Rail and Public
Transportation
Metropolitan Washington Council of Governments
Metropolitan Washington Council of Governments
Commuter Connections
Washington Metropolitan Area Transit Authority
Potomac and Rappahannock Transportation
Commission
Rappahannock-Rapidan Regional Commission
Commuter Services
Virginia Railway Express
Northern Shenandoah Valley Regional Commission
Northern Virginia Regional Commission
Northern Virginia Transportation Authority
Northern Virginia Transportation Commission
Dulles Area Transportation Association
Vanpool Alliance
Arlington County Commuter Assistance Program

Arlington County Planning
Arlington County
Arlington Transportation Partners
Fairfax County
Fairfax County Department of Transportation
Fairfax County Ride Sources
Loudoun County Transit/Commuter Services
Prince William County
City of Alexandria
Alexandria Transit Company (DASH)
City of Fairfax
City of Falls Church
City of Manassas
City of Manassas Park
Town of Haymarket
Town of Vienna

The following were the chief issues and concerns mentioned by the agencies in responses to contact
letters or during the various meetings:










Traffic effects on surrounding roadways.
Preservation of ability to extend Metrorail in future.
Accommodation of bicyclists and pedestrians.
Stormwater impacts and controls.
Impacts to streams and wetlands.
Threatened or endangered species.
Virginia natural heritage resources.
Coastal zone management.
Impacts to farms and forest land.
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Noise impacts.
Air quality impacts.
Impacts to Manassas National Battlefield Park.
Impacts to other parks (County and regional parks, Section 4(f) and Section 6(f) impacts).
Hazardous materials.
Displacements of homes and businesses.
Indirect and cumulative effects.
Construction impacts.

5.2 Public Outreach and Involvement
Public outreach efforts included more than 117 meetings between May 2014 and May 2015, including 11
with members of the Commonwealth Transportation Board (CTB), four of which included the entire CTB;
13 with local government representatives; 46 with elected officials; and 47 with homeowner associations,
interest groups, local transportation organizations, and the general public. Property owner notifications
were sent to all owners of properties for which access was necessary to conduct surveys and
environmental field work. Four public information meetings were held at different locations along the
corridor (January 28, 2015; January 29, 2015; February 3, 2015; and February 5, 2015). The meetings
were advertised via email blasts, newspaper advertisements, radio announcements, and a post card
mailing to all addresses within one-quarter mile of the corridor. At each meeting, drawings of preliminary
designs of Alternatives 2A and 2B were presented, along with informational displays on the study
process, transit considerations, traffic data, environmental issues and the NEPA process, and the publicprivate partnership (P3) method of implementing the project. A presentation was given and a question
and answer period was conducted at each meeting. All information presented at the public meetings was
posted on the project website. An estimated total of 600 people attended the meetings. Attendees were
invited to provide comments on pre-printed comment sheets, by recording them orally at the meeting, by
letter or email, or via the on-line comment form on the project website. Many of the issues raised by the
public mirrored those raised by the agencies, as listed above. Comments also were received on:



Design features at specific locations.
Express lanes/tolls/HOV rules and regulations.

Public hearings will be held for this project to present project information, including the EA, and to obtain
input and comments from the community. All public comments received will be considered and any
substantive comments will be addressed in the Revised EA. A digital copy of the EA is available on the
project website noted above.
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Interstate 66 Corridor Tier 2 Draft Environmental Assessment
Draft Section 4(f) Evaluation

DRAFT SECTION 4(f) EVALUATION
Under provisions of Section 4(f) of the US Department of Transportation Act of 1966 (49 USC
303(c)), the Federal Highway Administration (FHWA) may approve the use of land from
publicly owned public parks or recreation areas, publicly owned wildlife or waterfowl refuges, or
historic sites that are listed in, or eligible for listing in, the National Register of Historic Places
(NRHP) for federal-aid highway projects if it determines that there is no feasible and prudent
avoidance alternative and the action includes all possible planning to minimize harm to the
property. FHWA also may approve the use of land from such properties if it determines that the
use of the property, including any measure(s) to minimize harm (such as any avoidance,
minimization, mitigation, or enhancement measures) committed to by the applicant, will have a
de minimis impact, as defined in 23 CFR 774.17, on the property. A “use” of Section 4(f)
property occurs: (1) When land is permanently incorporated into a transportation facility; (2)
When there is a temporary occupancy of land that is adverse in terms of the statute's preservation
purpose; or, (3) When there is a constructive use of a Section 4(f) property.
I.

PROPOSED ACTION

a. Description of Action: The proposed action entails construction of improvements along
existing I-66 to provide two express lanes and three general purpose lanes in each direction from
US 15 to I-495, a total distance of approximately 25 miles, in Prince William and Fairfax
Counties. The proposed physical construction would consist of building one new express lane
and converting the existing concurrent high occupancy vehicle (HOV) lane to a second express
lane in each direction. Some interchanges would be modified and auxiliary lanes would be
provided as needed at interchanges. Infrastructure elements (park and ride lots and other transit
amenities) to support rapid bus service in the express lanes would be included in the project to
provide additional multimodal options in the corridor. Direct access ramps are proposed to
connect the express lanes to and from the general purpose lanes and/or crossroads and
interchanges. There are two build alternatives under consideration, Alternative 2A and
Alternative 2B. The difference in the typical section between Alternative 2A and 2B is the
treatment of the median. Alternative 2A includes a 42-foot-wide median that would be set aside
for future fixed guideway transit service. Alternative 2B would not provide such a wide median;
a concrete barrier would separate opposing lanes of traffic and much or most of the existing
median would be eliminated in some sections. Consequently Alternative 2B would have a
narrower cross section than 2A. A 14-foot wide outside shoulder and a 12-foot-wide inside
shoulder would be provided for both alternatives. There are also differences between the two
alternatives with respect to interchange ramp configurations, access points to enter and exit the
express lanes, and park-and-ride lots. In both alternatives, the express lanes would be tolled
using automatic toll collection equipment. Tolls would vary based on the traffic volume. HOV
with three or more occupants (including transit vehicles) would travel free. Bicycle and
pedestrian elements also would be provided in both alternatives. Figure 1 shows the project
location and the locations of the Section 4(f) properties that are analyzed in this document. An
Environmental Assessment (EA) has been prepared for the proposed action pursuant to the
National Environmental Policy Act.

pg. 1

Interstate 66 Corridor Tier 2 Draft Environmental Assessment
Draft Section 4(f) Evaluation

Figure 1. Study Corridor and Section 4(f) Properties
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b. Purpose and Need: The purpose of the proposed project is to address existing and
future transportation problems on I-66 and improve multimodal mobility along the corridor by
providing diverse travel choices in a cost-effective manner, and to enhance transportation safety
and travel reliability for the public. This purpose is based upon the purpose identified in the
preceding Tier 1 Final Environmental Impact Statement (FEIS), which identified the need for
improvements on a broad scale along the 25-mile-long I-66 roadway corridor. There are five
elements of need, as discussed in greater detail in the Purpose and Need section of the EA:
•

Transportation Capacity Deficiencies

•

Major Points of Congestion

•

Limited Travel Mode Choices

•

Safety Deficiencies

•

Lack of Transportation Predictability

II. SECTION 4(f) PROPERTIES
The Build Alternatives under consideration in this project have the potential to use land
associated with seven Section 4(f) properties to varying degrees; these properties are described
herein. Potential Section 4(f) properties that are located nearby or adjacent to the project, but
which are not anticipated to be used by a Build Alternative, are not included, but are addressed
as appropriate in the EA.
a. Thoroughfare Gap Battlefield
1) Description of 4(f) property: Thoroughfare Gap is located at the border of Prince
William County and Fauquier County, Virginia, west of Haymarket. A narrow passage through
the Bull Run Mountains, the Gap provided an important protected passage from Northern
Virginia to the Shenandoah Valley during the Civil War. It was a key point of military action,
especially during the Battle of Thoroughfare Gap in August 1862. The resource consists of a
collection of sites, structures, and objects related to the battle. The National Park Service’s
American Battlefield Protection Program (ABPP) identified a Study Area and potential NRHPeligible boundaries associated with the Battle of Thoroughfare Gap. The NRHP-eligible portion
(approximately 3,489 acres) of the ABPP’s battlefield Study Area overlaps the I-66 project area,
as shown in Figure 2 (the full NRHP-eligible portion of the ABPP’s battlefield Study Area is
shown in Figure 3). A much smaller area comprising approximately 514 acres, already listed on
the NRHP as the Thoroughfare Gap Battlefield, occurs within the ABPP’s battlefield Study Area
but lies well to the west of the I-66 project area (Figure 3). Only a narrow segment of the
NRHP-eligible portion of the battlefield is in the vicinity of the I-66 project area. This narrow
path follows VA 55 (John Marshall Highway), which was a route of troop movements associated
with the battle, but no combat operations occurred there. Recent commercial and other
development around the Haymarket interchange (I-66 and US Route 15) has compromised the
historic integrity of portions of the battlefield.
2) Ownership and type of 4(f) property: Thoroughfare Gap Battlefield is owned by
multiple private property owners in addition to the Virginia Outdoors Foundation (VOF), a statesupported organization dedicated to protecting open space across the Commonwealth. Of the
total 3,489 acres, about 1,137 acres are owned by the VOF and are publicly accessible within the
Bull Run Mountains Natural Area Preserve, managed by the Bull Run Mountains Conservancy.
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VDOT owns portions of the battlefield that overlay public roads. Thoroughfare Gap Battlefield
is an NRHP-eligible historic district determined eligible under Criterion A.

Figure 2. Thoroughfare Gap Battlefield near the I-66 Project Area
3) Features and functions: Land uses within Thoroughfare Gap Battlefield are mixed,
consisting of residential, commercial, natural area preserve/recreational, agricultural, forest, and
transportation. Landscape features include the Bull Run Mountains, Thoroughfare Gap (a
natural pass through the mountains), woods, and agricultural fields. In the vicinity of the project,
I-66 runs along the northern boundary of the battlefield. Farther west, I-66 transects the
battlefield through the gap in the mountains. Several utility easements cut through the area.
4) Access: Public access is not available to lands within the battlefield that are privately
owned and the private owners access their lands via various private drives. However, the public
can access portions of the battlefield within the Bull Run Mountains Natural Area Preserve,
which is out of the project area.
5) Relationship to other similarly used lands in the vicinity: The Thoroughfare Gap
Battlefield is one of several Civil War battlefields located in the vicinity of the project area
including the First and Second Battles of Manassas, Chantilly, Buckland Mills, and Manassas
Operations Battlefields. Lands in the battlefield are on private property and not accessible to the
public, except in the VOF-owned portion as noted above. Only portions of the battlefields
associated with the First and Second Battles of Manassas have been set aside as publicly
accessible park land (Manassas National Battlefield Park).
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Figure 3. Entire Thoroughfare Gap Battlefield
6) Clauses affecting ownership: Properties within Thoroughfare Gap Battlefield are
privately owned, with the exception of highway and road rights of way. Other than utility
easements, there are no known clauses affecting ownership of the properties comprising the
battlefield.
7) Unusual characteristics: Thoroughfare Gap Battlefield has no known unusual
characteristics other than those qualities that qualify it for eligibility for the NRHP. A large
portion of the battlefield (not in the vicinity of the project) is owned by the Virginia Outdoors
Foundation and maintained as a natural area preserve to protect open space and provide
recreational opportunities.
b. Buckland Mills Battlefield
1) Description of 4(f) property: Buckland Mills Battlefield straddles portions of US 15
and US 29, near the Prince William and Fauquier county line. Buckland Mills Battlefield was
the site of an engagement on October 19, 1863. The area still retains some of its rural character;
however, the area between Buckland and New Baltimore (well south of the project area) has
been subject to piecemeal development. US 29, formerly the route of the Warrenton Turnpike, is
now a busy development corridor. The National Park Service’s ABPP in its July 2009 update for
the Commonwealth of Virginia of the 1993 Civil War Sites Advisory Commission Report on the
Nation’s Civil War Battlefields identified a battlefield Study Area and, within that Study Area,
potential NRHP-eligible boundaries encompassing approximately 6,527 acres associated with the
pg. 5
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Battle of Buckland Mills. A portion of this NRHP-eligible area occurs in the I-66 project area,
as shown in Figure 4 (a larger portion of the battlefield can be seen in Figure 1).

Figure 4. Buckland Mills Battlefield
2) Ownership and type of 4(f) property:
Buckland Mills Battlefield is owned by multiple private property owners. In addition, VDOT
owns portions of the battlefield that follow the historic roadways (now major highways) used as
lines of approach and retreat during the battle. Buckland Mills Battlefield is an NRHP-eligible
historic district determined eligible for the NRHP under Criterion A.
3) Features and functions:
Land uses within Buckland Mills Battlefield are mixed, consisting of residential, commercial,
agricultural, forest, and transportation. Features include Warrenton Turnpike (now US 29),
Broad Run, bridges and fords to cross streams, Buckland Mills, and landscape features. It is
transected by US 29 and US 15, and I-66 runs through the northern portion. Several utility
easements cut through the area.
4) Access: Because most of the land within the battlefield is privately owned, public access
is limited to the rights of way along the major highways and roads that cross through the
battlefield including US 29, US 15, VA 55, and I-66. No battlefield features are visible from Ipg. 6
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66 but in areas where the natural features have been preserved, landscape features may be
visible. The private owners access their land via various private drives.
5) Relationship to other similarly used lands in the vicinity: The Buckland Mills
Battlefield is one of several Civil War battlefields located in the vicinity of the project area
including the First and Second Battles of Manassas, Chantilly, Thoroughfare Gap, and Manassas
Operations Battlefields. Other than portions of the battlefields in public rights of way for roads,
most are on private property and not accessible to the public. Only portions of the battlefields
associated with the First and Second Battles of Manassas have been set aside as publicly
accessible park land (Manassas National Battlefield Park).
6) Clauses affecting ownership: Properties within Buckland Mills Battlefield are privately
owned, with the exception of highway and road rights of way. Other than utility easements,
there are no known clauses affecting ownership of the properties comprising the battlefield.
7) Unusual characteristics: Buckland Mills Battlefield has no known unusual
characteristics other than those qualities that qualify it for eligibility for the NRHP.
c. Manassas Battlefield Historic District
1) Description of 4(f) property: The Manassas Battlefield Historic District (Figure 5) in
Prince William and Fairfax Counties contains approximately 11,451 acres of landscape
historically significant for its association with two major engagements of the Civil War: First
Manassas (July 1861) and Second Manassas (August 1862). The Manassas Battlefield Historic
District encompasses Manassas National Battlefield Park and lands outside of the Park where
military actions associated with the two battles occurred (e.g., troop movements and
encampments). The current NRHP boundaries of the district as nominated by the National Park
Service in 2005 encompass approximately 6,470 acres and include most of the Core Areas of
First Manassas and Second Manassas. 1
However, the National Park Service’s ABPP in its July 2009 update for the Commonwealth of
Virginia of the 1993 Civil War Sites Advisory Commission Report on the Nation’s Civil War
Battlefields identified battlefield Study Areas and potential NRHP-eligible boundaries associated
with First Manassas and Second Manassas that extend beyond the boundary of the nominated
historic district. The greater areas within the battlefield Study Areas account for lines of
approach and withdrawal and other ancillary activities. For purposes of the application of
Section 106 of the National Historic Preservation Act to the undertaking, areas within ABPP’s
Manassas I and Manassas II battlefield potential National Register boundaries, with a few minor
reductions where development has compromised the integrity of the battlefield, will be treated as
historic property as defined at 36 CFR 800.16(l). Accordingly, the same boundaries will also be
assumed for application of Section 4(f). Concurrence of the State Historic Preservation Officer
and input from Section 106 consulting parties with respect to these boundaries are being sought
through the Section 106 process.

1

Note: the “Core Area” of each battlefield, as defined by the ABPP, is the areas of fighting on the battlefield, positions that
delivered or received fire, and the intervening space and terrain between them. Nearly all of the Core Area for Manassas I lies to
the north of I-66 while the Core Area for Manassas II overlaps the Manassas I Core Area and extends slightly south of I-66
within the project area. However, only a small portion of the Manassas II Core Area south of I-66 was identified as potential
National Register area due to development that has compromised the integrity of that portion of the battlefield.
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Figure 5. Manassas Battlefield Historic District
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2) Ownership and type of 4(f) property: Land within the District is owned by the US
Government (Manassas National Battlefield Park) the Commonwealth of Virginia (Conway
Robinson Memorial State Forest and public roads), and numerous private landowners. Some of
the land is owned by county and regional park authorities and private groups, including Prince
William County (Mayhew Park), Fairfax County (Cub Run Stream Valley Park), the Northern
Virginia Regional Park Authority (Bull Run Regional Park), and the Arlington Fairfax Chapter
of the Izaak Walton League.
3) Features and functions: The function of the District is a historic property. A major
feature of the District is the Manassas National Battlefield Park, a national park listed on the
NRHP in October 1966, which is described as a separate Section 4(f) property within this report
(refer to Section II.d.). Outside of the Park, no battlefield features were identified in areas of
proposed right of way acquisition or project activities; however, landscape features, including
open fields and forest visible from the road retain their association and feeling with the battles of
First and Second Manassas.
4) Access: The majority of the historic district is located within Manassas National
Battlefield Park, a government owned park open to the public and accessible from Route 234
(Sudley Road), US 29, Route 705 (Pageland Lane), and Groveton Road. Features of the NRHPeligible Manassas battlefields that extend beyond the park have been identified in other regional
and local parks and forests along I-66, many of which are also accessible to the public (Mayhew
Park off Balls Ford Road, Bull Run Regional Park off of Bull Run Drive, Conway Robinson
Memorial State Forest off US 29, and the Cub Run Trail accessible from Compton Road). Some
of the NRHP-eligible battlefield also occurs on private property, including the Izaak Walton
League Park (accessible by members), and private residential lots where access is limited. The
private owners access their land via various private entrances and drives.
5) Relationship to other similarly used lands in the vicinity: Manassas Battlefield
Historic District is the largest and best preserved of several other Civil War battlefields located
in the vicinity of the project area including the Chantilly, Thoroughfare Gap, Buckland Mills,
and Manassas Operations Battlefields.
6) Clauses affecting ownership: The majority of the Manassas Battlefield Historic District
is owned by government entities: National Park Service (Manassas National Battlefield Park),
the Commonwealth of Virginia (Conway Robinson Memorial State Forest); Prince William
County (Mayhew Park); Fairfax County (Cub Run Stream Valley Park), and the Northern
Virginia Regional Park Authority (Bull Run Regional Park). A private association (Arlington
Fairfax Chapter, Izaak Walton League) owns another sizeable parcel within the District.
Numerous private landowners of residential lots own most of the remainder. No known clauses
affect ownership of these public and private properties.
7) Unusual characteristics: Manassas Battlefield Historic District has no known unusual
characteristics other than those qualities that qualify it for eligibility for the NRHP.
d. Manassas National Battlefield Park (VDHR #076-0271)
1) Description of 4(f) property: Manassas National Battlefield Park is a national park
administered by the National Park Service. Established by Congress in 1940 to preserve the
landscape of the Battle of First Manassas (July 1861) and the Battle of Second Manassas (August
1862), the Park boundaries currently encompass approximately 5,074 acres, as shown in Figures
6 and 7.
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Figure 6. Manassas National Battlefield Park
(Source: Manassas National Battlefield Park Brochure)
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Figure 7. Manassas National Battlefield Park Trails
(Source: Manassas National Battlefield Park Trails Map)
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Park facilities include a visitor center, interpretive sites, monuments, and hiking and equestrian
trails. The Park was listed on the NRHP in October 1966 and is also entirely within the
boundaries of the Manassas Battlefield Historic District, listed in the NRHP in 1981 and most
recently amended and expanded in 2005.
2) Ownership and type of 4(f) property: Most of the land within the boundaries of
Manassas National Battlefield Park is owned by the United States Department of the Interior and
the Park is operated and maintained by the National Park Service. The Park area includes 4,390
acres in fee and 22 acres as scenic easement. There are an additional 661 acres of in-holdings,
including Stonewall Memory Garden (a cemetery), residences, and Sudley Church and
Cemetery.
3) Features and functions: Notable features of the Park in the vicinity of proposed I-66
improvements include the sites of several homes that were present during the Civil War era
including the W. Lewis historic house site, Brownsville, Chinn house (Hazel Plain), and F.
Lewis historic house site (Portici). Additional resources near the project area include the Ball
Cemetery, Hooe Cemetery, Balls Ford, Battleview Parkway, and hiking and equestrian trails as
shown in Figure 7.
4) Access: The Manassas National Battlefield Park is publicly accessible from VA 234
(Sudley Road) at the entrance to the Henry Hill Visitors Center, US 29, Route 705, and Route
622. A circulation network of roads and trails provides access to visitors for self-guided driving
tours or park ranger-led walking tours to various features throughout the park. The park is open
year round but certain structures are only seasonally open. Because of terrain and thick
vegetation, only the landscape along the southernmost edges of the Park and none of the features
enumerated in Subsection 3 above and on Figure 6 are visible from I-66.
5) Relationship to other similarly used lands in the vicinity: Manassas National
Battlefield Park is similar to other lands in the area that were the site of engagements during the
Civil War; however, it is the only park dedicated to the commemoration and interpretation of the
First and Second Battles of Manassas. Other parks in the area feature special events related to
the Civil War but are primarily recreational in their park focus.
6) Clauses affecting ownership: Portions of the park property are held in easement or are
in-holdings. A 240-foot-wide perpetual easement was quitclaimed by the Manassas National
Battlefield Park to the Virginia Electric and Power Company (VEPCO). In addition to rights of
access to construct, repair, and maintain the power transmission lines and other facilities and
clear the right of way, VEPCO also has limited ingress and egress to the right of way in two
locations in the Park.
7) Unusual characteristics: The Manassas National Battlefield Park is listed on the NRHP
and is also included within the bounds of the Manassas Battlefield Historic District, an NRHPlisted historic district. If right of way acquisition from the Park for the project is unavoidable,
the transfer would not be in fee simple, but, rather, in the form of an easement outgrant.
Additionally, the National Park Service, as a federal agency, would have to prepare an
environmental document pursuant to the National Environmental Policy Act to support an
outgrant action.
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e. Ellanor C. Lawrence Park
1) Description of 4(f) property: Ellanor C. Lawrence Park is located in western Fairfax
County at 5040 Walney Road, Chantilly on the northern side of the I-66/Route 28 (Sully Road)
interchange, as shown in Figure 8. Sully Road bisects the park, which consists of approximately
650 acres. The park is generally bounded by Poplar Tree Road to the north and I-66 and its
ramps to the south, with residential neighborhoods on the west and east sides.
2) Ownership and type of 4(f) property: Ellanor C. Lawrence Park is owned and
operated by the Fairfax County Park Authority since 1971. It is a public park and recreational
area that was established to preserve large areas of open space, protect natural and cultural
features, and provide a wide variety of recreational opportunities for the public.
3) Features and functions: Land use within the park is primarily undeveloped forest, but
also contains undeveloped meadows, vernal ponds, and stream valleys. The landscape is
relatively flat except for steep slopes associated with the stream valleys. There are
approximately four miles of trails throughout the upland and bottomland forest and along the
meadows. The trails are used for hiking, bird watching, jogging, and walking. Bicycles are only
permitted on Walney Road and Big Rocky Run Stream Valley Trails.
There are three main areas of development within the park. On the western side of Route 28, the
park contains a complex of recreational facilities including a lighted synthetic turf field, three
natural surface (grass) fields, three baseball/softball fields, fitness stations, and a playground. On
the eastern side of Route 28, the park contains the Walney Visitor Center and the Cabells Mill /
Middlegate Complex. The Walney Visitor Center, situated in a converted 1780 farmhouse on
Walney Road in the middle of the park, offers educational exhibits, programs, and information to
over 30,000 visitors per year. The Cabells Mill / Middlegate Complex are located near the
meadowland in the southern portion of the park along Walney Road and Big Rocky Run. The
Park Authority renovated Cabells Mill and Middlegate in 1979-80, and Cabells Mill was opened
for public use (the mill is a rental facility of the Historic Properties Rental Services, see Section
7) Unusual Characteristics); Middlegate is currently used for park administration/ maintenance
purposes and is closed to the public. The Cabells Mill / Middlegate Complex area also contains
a picnic shelter and amphitheatre, both reservable by the public via the Fairfax County Park
Authority’s Picnic Permit Application.
For public use of the athletic fields at the park (described below), application must be made to
the Department of Neighborhood and Community Services (responsible for allocating Fairfax
County Public School gymnasiums and fields and Fairfax County Park Authority designated
athletic fields for community athletic use).
4) Access: Vehicular access to the park is directly provided via Sully and Walney Roads.
Through the park, Sully Road is generally a six-lane, divided highway (with additional turning
lanes at Walney Road), and Walney Road is a two-lane, undivided roadway. However, the
Sully/Walney Road intersection only allows right turns for all movements. Walney Road can
also be accessed via Westfields Boulevard, which operates as a full cloverleaf interchange with
Sully Road, north of the park.
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Figure 8. Ellanor C. Lawrence Park
There are four paved parking areas within the park: one on the western side of Sully Road that
provides access to athletic field facilities (striped parking lots), and three on Walney Road that
provide access to Walney Pond and trails (gravel roadside parking area on west side of roadway),
to the Cabells Mill Complex and trails (gravel parking lot on east side of roadway), and to the
Walney Visitor Center and trails (gravel parking lot on west side of roadway). Trails are
accessible from the Walney Visitor Center, Middlegate/Cabell’s Mill complex and Walney Pond.
Additional pedestrian access is provided via several stone dust and/or woodchip trails within the
park east of Sully Road and via an asphalt trail within the park west of Sully Road, which
connect to the adjacent residential neighborhoods. The park's grounds are open daily from dawn
until dusk.
5) Relationship to other similarly used lands in the vicinity: Ellanor C Lawrence Park is
part of a system of parks owned and operated by the FCPA. In the vicinity, the FCPA also owns
Cub Run Stream Valley Park, Lanes Mill, Sully Plantation, Frying Pan Park, and Braddock Park.
Lanes Mill, Sully Plantation, and Frying Pan Park share a common purpose and theme with
Ellanor C Lawrence Park, presenting a view of the area during 18th, 19th, and early 20th centuries.
Braddock Park, as well as the nearby NVRPA-owned Bull Run Regional Park, both provide
active athletic areas similar to those in Ellanor C. Lawrence Park. The Cub Run Stream Valley
Park provides similar trail systems along natural streams and wetlands.
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The trail system in the park connects to the Rocky Run Stream Valley Trail and communities to
the east. The Big Rocky Run Stream Valley Trail is a gravel/paved two mile trail that begins at
the Middlegate/Cabell’s Mill complex and ends at Fairfax County Parkway.
6) Clauses affecting ownership: Ellanor C. Lawrence Park was acquired and developed
with assistance from federal grant monies from the Land and Water Conservation Fund.
Therefore, the property is subject to Section 6(f) requirements under the Land and Water
Conservation Fund Act as well as any 4(f) applicability for federal highway funding and,
pursuant to FHWA’s Section 4(f) Policy Paper (July 2012), is therefore subject to additional
coordination and requirements that are independent of the Section 4(f) requirements and must be
satisfied. The Draft Section 4(f) Evaluation will be circulated to the Fairfax County Park
Authority for review and comment.
Additionally, the bulk of the Park is subject to a trust agreement. This land was deeded to the
Fairfax County Park Authority by David Lawrence. According to Fairfax County Park
Authority V. Virginia Department Of Transportation 440 S.E.2d 610, 247 Va. 259, Supreme
Court of Virginia, Record No. 930391, February 25, 1994:
In 1970, David Lawrence executed a trust agreement dedicating a 639-acre parcel to be used
as a park. The trust agreement names Fairfax County Park Authority (FCPA) as the
beneficiary in possession of the trust so long as the property in the trust is used as a public
park dedicated to the memory of Ellanor C. Lawrence. If the property is used for any
other purpose, title to the land passes to the trustees of the St. John's Episcopal
Church, who then own the land free from any restrictions. In the event of
condemnation, the trust agreement requires the FCPA to contest the condemnation
proceedings in "every fashion reasonably possible," but condemnation of a portion of the
park land does not pass the remaining property to the Church.
Thus, the FCPA must maintain an adversarial posture in any negotiations that involve conversion
of Park land or resources and the development of appropriate mitigation or compensation
measures.
7) Unusual characteristics: Cabell’s Mill is listed on the Fairfax County Inventory of
Historic Sites 2 and is documented with the Virginia Department of Historic Resources (VDHR)
as an architectural resource but is unevaluated for NRHP eligibility. Resources that are
potentially eligible for the NRHP within the Ellanor C. Lawrence Park are not evaluated
separately for Section 4(f) applicability within this document as the parcel(s) they are located on
would not be used for the proposed project.
f. Random Hills Park
1) Description of 4(f) property: Random Hills Park is a triangular-shaped area of
undeveloped land that is bounded by Random Hills Road, the Random Hills residential
community, and the eastbound I-66 off-ramp to eastbound US 50, as shown in Figure 9. The
Park is just over 11 acres in size.

2

Both Cabell’s Mill and Cabell’s Mill Miller’s House/Middlegate are listed in the Fairfax County Comprehensive Plan as
historic sites within the Bull Run Planning District. As stated in the plan: “Cabell’s Mill and Miller’s House are among the
significant heritage resources in this planning sector.”
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Figure 9. Random Hills Park
2) Ownership and type of 4(f) property: This park is owned and operated by the Fairfax
County Park Authority as a public resource-based park.
3) Features and functions: Random Hills Park functions as a natural resource park
straddling Difficult Run. Natural resource parks are intended to support nature watching with a
typical primary use of trail and interpretive features. As such, the only recreational features
provided in the Park are paved and unpaved trails for hiking and biking. Land use within
Random Hills Park is isolated, undeveloped upland and bottomland forest. The highest
elevations within the park are along the Park boundaries; internally, the land is a depressed
wooded area that provides hilly terrain along the paths.
4) Access: The Park is accessible by pedestrians from the adjacent residential community
and/or sidewalk along Random Hills Road. The Park is unsigned and there is no formal entrance
or dedicated parking facilities for Random Hills Park; however, adjacent to the Park, public
parking is available within the residential community to serve the community amenities as well
as the park. The Park is open year-round without restriction.
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5) Relationship to other similarly used lands in the vicinity: FCPA maintains numerous
resource-based parks throughout Fairfax County. Directly across Random Hills Road is Carney
Park, which shares a common purpose as a resource-based public park of FCPA. Carney Park is
over 40 acres of undeveloped land and therefore has similar land use and access. Carney Park
extends upstream along Difficult Run and an unnamed tributary of Difficult Run to US 29 and is
bordered on all sides by residential communities, roadways, and businesses.
6) Clauses affecting ownership: Random Hills Park was quitclaimed to the FCPA from
the Fairfax County Board of Supervisors, which maintains the right to terminate the estate of the
parcel if the parcel ceases to be used for public park purposes. The Board also retains the right to
assign rights to other public entities to design, construct, and maintain rights of way in any
portion of the parcels.
7) Unusual characteristics: None known.
g. Stenwood Elementary School Recreational Facilities
1) Description of 4(f) property: Stenwood Elementary School is a Fairfax County public
elementary school located at 2620 Gallows Road. The school property is bounded by residential
areas to the north and west, I-66 to the south, and Gallows Road to the east, as shown in Figure
10. The school building is located largely toward the north end of the property; recreational
facilities are located south and west of the building. The property is approximately 10 acres in
size. Pursuant to FHWA’s Section 4(f) Policy Paper (July 2012), Section 4(f) applies only to
portions of school property used for public park or recreation purposes (e.g., baseball diamonds,
soccer fields, playground equipment, etc.) and not the entire campus. The Fairfax County School
Board encourages the use of school buildings and grounds by the community for educational,
recreational, civic, and cultural activities. Pursuant to the Memorandum of Understanding
between the Fairfax County School Board and the Fairfax County Board of Supervisors
regarding the use of Fairfax County Public School Facilities for Community Recreational
Activities, “FCPS will make its gymnasiums and fields available to NCS [Neighborhood and
Community Services Department] and FCPA [Fairfax County Park Authority] for scheduling
community recreational activities during designated community use times.” Applications can be
submitted to the Fairfax County Department of Neighborhood and Community Services for the
community use of school facilities and grounds by non-school users. The scheduling of
organized sport groups and the issuance of permits to those groups shall be in accord with
guidelines provided by Fairfax County Public Schools and the Fairfax County Board of
Supervisors. Permits are issued by the Fairfax County Department of Neighborhood and
Community Services. Permit holders shall have first rights for the use of the fields to which they
have been assigned. A field not being utilized by a permit holder may be used by others,
including the “walk-on” public. Accordingly, the athletic fields and recreational portions of the
property are subject to Section 4(f).
2) Ownership and type of 4(f) property: Stenwood Elementary School is part of the
Fairfax County Public Schools system and is located on property owned by the Fairfax County
School Board. The school provides athletic fields and other recreational equipment, as described
below, that are publicly accessible.
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Figure 10. Stenwood Elementary School, Recreational Facilities
3) Features and functions: Outside of the school buildings, other facilities on the property
include a tot lot, playground, and basketball/four-square courts on the western side of the
building adjacent to the kiss-and-ride drop-off, as well as grassy open areas and two baseball
fields on the southern side of the property. A rockdust trail approximately 900 feet long rings
one of the baseball fields.
4) Access: Access is off of Gallows road at the northeastern corner of the property. This
access runs into a parking lot and the school bus loading and drop-off area. Access also is
available off of Citadel Place into a kiss-and-ride drop-off on the west side of the property.
5) Relationship to other similarly used lands in the vicinity: There are almost 200
elementary, middle, and high schools that are part of the Fairfax County Public Schools system,
many of which provide athletic fields of similar type and purpose as the fields at the Stenwood
Elementary School property. In direct vicinity to Stenwood Elementary School, Cedar Lane
School and Thoreau Middle School, which are located on Cedar Lane less than 2 miles from
Stenwood Elementary School, both provide athletic fields and are part of the Fair County Public
Schools system.
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6) Clauses affecting ownership: There is a conservation easement around the majority of
the eastern, western, and southern perimeters of the school property (Deed Book 20828 Page
2153). The easement has varying width but runs the entirety of the southern property boundary
with I-66. The easement was granted by the Fairfax County School Board to the Board of
Supervisors of Fairfax County “for the purpose of conserving and preserving undisturbed the
natural vegetation, topography, habitat, and other natural features now existing on and across
portions of the Property.” The Conservation Easement is subject to the following terms and
conditions:
•

No use shall be made of, nor shall any improvements be made within, the Conservation
Easement without prior written authorization from the County.

•

All existing vegetation in the Conservation Easement shall be preserved and protected and no
clearing or grading shall be permitted, nor shall the easement be denuded, defaced or
otherwise disturbed without the prior written approval of the appropriate agency or
department of the County.

•

In the event of any violation of the Conservation Easement, the School Board, its successors,
and assigns, shall be solely responsible for the restoration of the Conservation Easement to
its condition as of the execution of the deed. Further, the County and its agents shall have the
right, but not the obligation, to enter upon the property and restore the Conservation
Easement to the extent the County may deem necessary. The cost of such restoration by the
County shall be reimbursed to the County by the School Board, its successors, and assigns,
upon demand.

7) Unusual characteristics: A sanitary sewer easement is located adjacent to I-66, near the
southern edge of the Stenwood Elementary School property. Property for the school was deeded
by Vienna Development Corporation to the Fairfax County School Board on December 18, 1962
subject to the easement. The sanitary sewer easement is 10 feet wide and crosses the school
property to connect residential parcels within the Dunn Loring Woods subdivision surrounding
the school. The sanitary sewer easement runs parallel to I-66.
III. IMPACTS ON SECTION 4(F) PROPERTIES
Each of the two build alternatives would potentially require the use of multiple Section 4(f)
properties. The properties and their associated impacts have been divided into two types: those
that would potentially incur de minimis impacts and those that require an avoidance alternatives
evaluation and least overall harm analysis because the impacts cannot be characterized as de
minimis.
a. Potential De Minimis Impacts
A de minimis impact is one that will not adversely affect the features, attributes, or activities
qualifying the property upon which the impact occurs for protection under Section 4(f) (23 CFR
774.17). Before FHWA can make a de minimis impact determination, the following
coordination must be undertaken:
•

Public notice and an opportunity for public review and comment concerning the effects on
the protected activities, features, or attributes of the property must be provided. This
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requirement will be satisfied in conjunction with the public hearings and review period
following publication of the EA.
•

The official(s) with jurisdiction over the properties must be informed of FHWA’s intent to
make a de minimis impact determination.

•

Following the opportunity for public review and comment as indicated above, the official(s)
with jurisdiction over the property must concur in writing that the project will not adversely
affect the activities, features, or attributes that make the property eligible for Section 4(f)
protection. This concurrence may be combined with other comments on the project provided
by the official(s).

Accordingly, the public and the officials with jurisdiction over the property listed in Table 1 are
hereby notified that FHWA intends to make a de minimis impact determination with respect to
the proposed project’s potential use of this property. Upon making this determination, FHWA
may approve the use of the property pursuant to provisions of Section 4(f) without further
evaluation of avoidance alternatives or analysis of least overall harm. The following discussion
provides the basis for this determination.
Table 1. Section 4(f) Properties with Proposed De Minimis Impacts
Amount of Use (Acres)
Section 4(f) Property
Random Hills Park

Direct Use

Alternative 2A

Alternative 2B

Yes

0.03

0.0

1) Random Hills Park: As shown on Figure 11, Alternative 2A would use approximately
0.03 acres of land from Random Hills Park. This consists of a small corner of land adjacent to
the existing I-66 right of way where the off-ramp to US 50 starts diverging from the I-66
mainline. No Park facilities would be affected. Alternative 2B would use no land from Random
Hills Park. The use by Alternative 2A represents approximately 0.3% of the total 11 acres of
Random Hills Park.
b. Potential Impacts Requiring Alternatives Analysis and Least Harm Analysis
It is assumed that the following properties listed in Table 2 would incur impacts that would not
be considered de minimis. 3 The avoidance alternatives evaluation and least harm analysis
presented in Sections IV and V, respectively, of this Draft Section 4(f) Evaluation have been
prepared for these properties.

3
If, based on additional refinements and coordination, the impacts to any of these properties are proposed to be de minimis,
FHWA would notify the public and the official(s) with jurisdiction over the property(ies) of FHWA’s intent to make a de minimis
impact determination in a Revised Draft Section 4(f) Evaluation.
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Figure 11. Impacts to Random Hills Park
Table 2. Section 4(f) Properties with greater than de Minimis Impacts
Amount of Use (Acres)

Section 4(f) Property
(West to East)

Direct Use
Alternative 2A

Alternative 2B

Thoroughfare Gap Battlefield

Yes

14.8

16.7

Buckland Mills Battlefield

Yes

61.9

65.4

Manassas Battlefield Historic District

Yes

33.9

31.8

Manassas National Battlefield Park

Yes

3.3

0

Ellanor C. Lawrence Park

Yes

2.7

3.6

Stenwood Elementary School, Recreational Facilities*

Yes

0.2

0.2

*Note: Stenwood impact is only for the 4(f) portion of the parcel.
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1) Thoroughfare Gap Battlefield: As shown on Figure 12, a proposed park and ride lot
on the south side of I-66 associated with both Alternatives 2A and 2B would use land from the
Thoroughfare Gap Battlefield. Alternative 2A would require acquisition of approximately 14.8
acres of land within the Battlefield; Alternative 2B would require acquisition of approximately
16.8 acres of land within the Battlefield. Alternative 2B’s impact is greater because, in addition
to the park and ride lot itself, it involves a connector road across I-66 that would serve as a local
circulator route to access the park and ride and transit facilities on both sides of I-66. The
impacts of both alternatives represent less than 0.5% of the total battlefield acreage. The
affected portion of the battlefield is the easternmost extent of the resource where troop
movements, but no actual combat activities, occurred. Recent development along VA 55 has
encroached on portions of the battlefield as well. Pursuant to Section 106 of the National
Historic Preservation Act, a determination must be made of the project’s effect on the historic
property. If there is a determination of adverse effect (as defined in 36 CFR 800.5(a), then the
impact cannot be considered de minimis under Section 4(f) (23 CFR 774.5(b)(1)). Because
converting this land to a park-and-ride lot would change the character of the property's use and
physical features within the property's setting that contribute to its historic significance, an
adverse effect determination may be the outcome of the Section 106 review process. However,
this determination will be made in consultation with the State Historic Preservation Officer and
in consideration of any views concerning such effects that may be provided by Section 106
consulting parties and the public. It could be noted too that the owner of the parcels upon which
the parking lots are proposed has prepared illustrative site plans for commercial developments on
both of these locations. Accordingly, the longer term viability of this land to retain sufficient
integrity to continue to remain part of the designated battlefield may be in question.
2) Buckland Mills Battlefield: As shown in Figure 13, two park and ride lots, one on the
south side of I-66 and one on the north side of I-66, associated with both Alternatives 2A and 2B
would use land from the Buckland Mills Battlefield. Alternative 2A would require acquisition
of approximately 61.9 acres of land within the Battlefield; Alternative 2B would require
acquisition of approximately 65.4 acres of land within the Battlefield. These impacts represent
approximately 0.9% and 1.0%, respectively of the total acreage of the Buckland Mills
Battlefield. Alternatives 2B’s impact is greater because, in addition to the parking lot itself, it
involves a connector road across I-66 that would serve as a local circulator route to access the
park and ride and transit facilities on both sides of I-66. Recent development surrounding the I66/US 15 interchange has encroached on portions of the battlefield as well. As described above
for the Thoroughfare Gap Battlefield, the impacts of the two alternatives on the Buckland Mills
Battlefield would not qualify as de minimis if a determination of adverse effect is made under
provisions of Section 106 of the National Historic Preservation Act.
3) Manassas Battlefield Historic District: As shown in Figure 14, Alternative 2A would
use approximately 33.9 acres of land from the Manassas Battlefield Historic District. This
consists of narrow strips of land adjacent to the existing I-66 right of way, a stormwater
management pond on the south side of I-66 just east of Compton Road, and approximately 21.6
acres associated with a proposed park and ride lot, from which direct access to the express lanes
would be provided, between I-66 and Balls Ford Road. None of the contributing resources to the
District, other than the land, would be affected. The total impact represents approximately 0.3%
of the total acreage of the Historic District.
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Figure 12. Impacts to Thoroughfare Gap Battlefield
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Figure 13. Impact to Buckland Mills Battlefield

pg. 24

Interstate 66 Corridor Tier 2 Draft Environmental Assessment
Draft Section 4(f) Evaluation

Figure 14. Impacts to Manassas Battlefield Historic District
Alternative 2B would use approximately 31.8 acres of land from the District. This consists of a
proposed stormwater pond on the south side of I-66 just east of Compton Road and
approximately 29.4 acres of a park and ride lot between I-66 and Balls Ford Road that would
provide direct access to the express lanes. The total impact of Alternative 2B is 2.1 acres less
than the impact for Alternative 2A and represents less than 0.3% of the total acreage of the
Historic District. Although the sizes of these impacts are relatively small in comparison to the
overall size of the historic district, like the impacts on the Thoroughfare Gap Battlefield and the
Buckland Mills Battlefield, these impacts could be expected to constitute an adverse effect under
Section 106, in which case they would not qualify as de minimis impacts.
4) Manassas National Battlefield Park: As shown in Figure 15, Alternative 2A would
use approximately 3.3 acres of land from Manassas National Battlefield Park. This would
consist of slivers of land adjacent to the existing I-66 right of way and would not involve any
park facilities. Alternative 2B would not use any land from the Park; design adjustments
including retaining walls at several locations and a slight shift of Vandor Lane have been
included in order to avoid the Park. Neither alternative would affect any Park facilities.
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Figure 15. Impacts to Manassas National Battlefield Park
5) Ellanor C. Lawrence Park: Alternative 2A would provide a four-level interchange. In
addition to ramp connections between VA 28 and the I-66 general purpose lanes, it would
provide direct connections to the express lanes via flyover ramps that would touch down on VA
28 north of I66 in the median. This alternative would use approximately 2.7 acres of land from
Ellanor C. Lawrence Park consisting of small strips of land at three locations as shown on
Figure 16: along the east side of the interchange ramp connecting westbound I-66 to
northbound VA 28 and on the east and west sides of the proposed overpass at the Braddock Road
/ Walney Road intersection with VA 28 (where the existing at-grade signalized intersection
would be replaced by an overpass). No Park facilities would be impacted, but access to the Park
on the west side of VA 28 would be changed. Specifically, the existing signalized entrance off
of VA 28 would be closed and access would be relocated to the north end of the Park, as shown
on Figure 17. Temporary construction easements would be needed to construct the new
entrance and close the old one. Additionally, the signalized intersection at Braddock Road /
Walney Road and VA 28 would be replaced by a bridge. This relocation of the Park entrance
and elimination of the signal at Braddock Road / Walney Road would bring to fruition the plan
developed in the late 1980s in conjunction with plans to widen VA 28 and to close at-grade
intersections or replace them with grade-separated interchanges. These changes also would be
consistent with the Master Plan for the Park. The widening and interchange construction has
since been completed between I-66 and VA 7 approximately 14 miles to the north, except for the
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two remaining signalized intersections within Ellanor Lawrence Park at Braddock Road /
Walney Road and the entrance to the western side of the Park.

Figure 16. Impacts to Ellanor C. Lawrence Park
Alternative 2B also would provide a four-level interchange with flyover ramps providing direct
connections to the express lanes. However, this alternative would bring the ramps down on the
outside lanes of VA 28 instead of the median. This alternative would use approximately 3.6
acres of land from Ellanor C. Lawrence Park at the same locations as Alternative 2A. Relocation
of the existing Park entrance to the north end of the Park and a grade separation at Braddock
Road / Walney Road would also be included in this alternative. Alternative 2C, developed
specifically for this interchange, would be a more compact three-level interchange. Direct
connections between VA 28 and the I-66 express lanes still would be provided, but without the
large flyover ramps that Alternatives 2A and 2B would have. Alternative 2C would not use land
from Ellanor C. Lawrence Park, but still would involve the relocation of the entrance to the Park
as described above and a grade separation at Braddock Road / Walney Road. To avoid use of
Park land, this alternative requires reduction of lane widths to 11 feet on VA 28, the addition of
retaining walls, and in the areas of the retaining walls, reduction of the outside shoulder width
(the shoulder width would vary but in the tightest spot would be approximately two feet). These
reduced widths would require approval of design waivers because they do not meet current
roadway design standards.
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Figure 17. Relocation of Park Entrance
Mitigation for use of Park land by Alternatives 2A or 2B would include conveyance to the
Fairfax County Park Authority of excess right of way (up to approximately 3.8 acres) in the
vicinity of Braddock Road west of the current at-grade intersection of Braddock Road and VA
28. Additionally, reforestation of the existing entrance location could be undertaken. Because
Land and Water Conservation Funds were used for this park, Section 6(f) of the Land and Water
Conservation Act also would apply. Coordination would need to be carried out with the Fairfax
County Park Authority, the Virginia Department of Conservation and Recreation, and DOI to
approve any conversions and the suitability of substitute lands that would be necessary to offset
the conversion.
6) Stenwood Elementary School Recreational Facilities: As shown in Figure 18, both
Alternatives 2A and 2B would use approximately 0.7 acres of land from the Stenwood
Elementary School property. This consists of a narrow strip of land adjacent to the existing I-66
right of way. Approximately 0.2 acres of the impact would be on portions of two ball fields and
a portion of a rockdust trail ringing one of the ballfields. Given the relatively small size of the
school property and the space taken up by existing facilities, it would be difficult, if not
impossible, to relocate the fields to another portion of the property. Some reconfiguration of the
fields may be possible in order to retain them on the property. However, given the limited space,
compliance with the Fairfax County School Board’s policies and specifications regarding the
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size of such fields could not be achieved as the existing fields do not even meet those
specifications. The specifications call for foul line lengths of 200 feet, and the current sizes are
less than that. The current noise barrier, if displaced by the proposed construction would have to
at least be replaced in kind.

Figure 18. Impacts to Stenwood Elementary School
IV. AVOIDANCE ALTERNATIVES
a. No-action (or No-build):
Under the no action or No-Build Alternative, the improvements considered in the I-66 Corridor
Improvements Tier 2 Environmental Assessment (EA) would not be constructed and the
roadway, and transit services in the corridor, and supporting facilities such as park-and-ride lots,
would continue to operate as they do today, with the exception of other programmed
improvements in the corridor as contained in the National Capital Region's Draft 2014 CLRP
(April 9, 2014) through 2025 and 2040. The No-Build Alternative would avoid all uses of
Section 4(f) properties. However, this alternative fails to address the purpose and need of the
project.
b. Other Location Alternatives
The proposed improvements are focused on the existing I-66 corridor, a heavily travelled
corridor linked with many other transportation routes and facilities in a long-established pattern.
Moreover, development in the region surrounding I-66, including directly adjacent to the existing
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right of way, severely constrain the ability to relocate the roadway away from or around the
Section 4(f) properties along the corridor. Due to the sizes of some of the Section 4(f)
properties, such as the Civil War Battlefields, and the fact that such properties lie on both sides
of I-66, some potential shifts of roadway location would need to be substantial in order to avoid
the properties. Such shifts would clearly be highly destructive to existing development and
communities. Moreover, such attempts to reroute the roadway would result in impacts to other
Section 4(f) properties scattered throughout the region.
c. Alternatives that Avoid Individual Section 4(f) Properties
In some instances, one build alternative (2A or 2B) uses a particular Section 4(f) property while
the other alternative does not. In these instances, the alternative that does not use the property
can serve as the avoidance alternative. In instances where both alternatives would use the
property, design modifications have been examined to reduce the extent of proposed right of way
needed to implement the project. Such modifications include use of retaining walls, narrowing
of shoulders to reduce the roadway cross section, or other similar engineering adjustments.
Many of these may require design exception approvals where the resulting roadway would not
meet standard geometric design criteria. In some instances, the use of Section 4(f) land is linked
only, or mostly, to park and ride lots. In these cases, the avoidance alternative would be to
relocate the proposed park and ride lot or relocate what usage that lot would have had to other
available park and ride facilities in the corridor.
1) Thoroughfare Gap Battlefield: The I-66 roadway improvements would not use land
from the Thoroughfare Gap Battlefield. However the proposed park and ride lot on the south
side of I-66 west of US 15 would use a portion of it. Avoidance could consist of eliminating this
particular park and ride lot. This could be accomplished by retaining just the lot on the north
side of I-66 just west of the Haymarket Medical Center. It is probable that a lot of adequate size
to serve the expected demand could be provided at this location. However, this lot also is on
Section 4(f) property, the Buckland Mills Battlefield (see discussion in next subsection).
Avoidance of all battlefield encroachments by these two potential lots could be accomplished by
simply eliminating park-and-ride facilities at these two locations. However, such elimination
would compromise the transit/park-and-ride elements of the project and would therefore greatly
diminish the ability to fully meet purpose and need elements related to expansion and
improvement of transit service that would enhance travel choices in the corridor and help
overcome capacity deficiencies in the corridor. In general, each park-and-ride location would be
expected to serve a five-mile radius travelshed market area around the park-and-ride location.
Additionally, with Haymarket being the westernmost site of proposed park-and ride-facilities, a
facility in the vicinity of this location also would be expected to serve some additional areas to
the west, north, and south as a terminus for expanded transit and ride-sharing activities in the
corridor. Not going forward with a park-and ride-lot in the vicinity of Haymarket would
eliminate approximately 1,000 parking spaces for transit users, carpooling/vanpooling, and two
commuter bus routes with approximately 600-800 projected daily riders by 2040. This would
also diminish the effectiveness of the express lanes by reducing the ability to access them and
reducing the ability to attract HOV. Further, if potential users of a Haymarket site were to travel
to other park-and-ride lots farther east along the corridor (e.g., at University Boulevard and the
interchange of I-66 and VA 234), this would increase the SOV traffic on I-66 and/or on parallel
roadways, causing the potential for additional congestion. Expansion of those facilities to make
them larger than currently planned also would be necessary, which would increase potential right
of way impacts at those locations. Another avoidance alternative could consist of
accommodating the park-and-ride activities at an alternate location in the vicinity of Haymarket.
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One potential alternative location would be in the northeast quadrant of the I-66/US 15
interchange (see Figure 19) on land that currently is undeveloped and outside the boundaries of
the Thoroughfare Gap Battlefield and the nearby Buckland Mills Battlefield. However, during
development of the potential park and ride lots proposal, representatives of the Town of
Haymarket expressed opposition to use of this location as a park and ride site. Other potential
site locations may be considered once public and review agency input is received.

Figure 19. Potential Alternative Park-and-Ride Lot Location at Haymarket
2) Buckland Mills Battlefield: The I-66 roadway improvements would not use land from
the Thoroughfare Gap Battlefield. However the proposed park and ride lots on the north and
south sides of I-66 west of US 15 would use portions of it. As described above for the
Thoroughfare Gap battlefield, avoidance could consist of eliminating these particular park-andride lots, which would have the same implications. With regard to alternate locations, the
location noted above in the discussion for the Thoroughfare Gap Battlefield, and located as
shown on Figure 19, would be one such site, although it is not favored by representatives of the
Town of Haymarket. Again, other potential site locations may be considered once public and
review agency input is received.
3) Manassas Battlefield Historic District: Both alternatives 2A and 2B would use land
from this historic property, which encompasses a large acreage of land on both sides of I-66.
Shifting the alignment slightly north or south would eliminate use of land on one side of the road
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only to increase the usage on the other side. Also, the bulk of the use of Manassas Battlefield
land is due to proposed park and ride lots (one associated with Alternative 2A and the other 2B)
between I-66 and Balls Ford Road. Accordingly, avoidance efforts would entail a combination
of eliminating or relocating the park-and-ride lots, reducing the dimensions of design features,
and constructing retaining walls. To this end, Alternative 2B, with design features such as
retaining walls along the shoulder edges and realignment of existing Vandor Lane to place it
closer to the retaining wall along I-66 would avoid use of lands within the historic district along
I-66. A design waiver would be required for the reduced retaining wall access width along
Vandor Lane. The reconstruction of the Bull Run Drive bridge over I-66, which is necessary to
accommodate the widened I-66, would have to done in stages in order to stay within existing
right of way. Alternate stormwater treatment measures would have to be developed to replace a
proposed stormwater pond on the south side of I-66 just east of Compton Road. And an alternate
location of the park-and-ride lot would be needed to avoid a portion of the historic district where
the currently proposed park-and-ride lot would be. Alternative 2A cannot be designed to avoid
the portion of the Manassas Battlefield Historic District that is also within Manassas National
Battlefield Park without requiring a costly shift of the entire VA Business 234 interchange and
increased impacts to land uses along the south side of I-66; and, use of land on the south side of
I-66 that is within the District still would be required. With regard to alternative park-and-ride
lot locations, Figure 20 shows one potential alternative site. This along with other potential
alternative sites will be studied further after input from the public and review agencies is
received.
4) Manassas National Battlefield Park: Changes to design features of Alternative 2B that
would enable avoidance of encroachment on Manassas National Battlefield Park include
construction of retaining walls at the edge of the shoulder of the I-66 westbound lanes and a
slight shift of Vandor Lane. A design waiver would be required for the reduced retaining wall
access width.
5) Ellanor C. Lawrence Park: Alternative 2C would avoid use of land from Ellanor C.
Lawrence Park. This alternative involves a different configuration that requires less right of way
for the interchange of VA 28 with I-66. This design also requires reduced lane and shoulder
widths that would require design waivers.
6) Stenwood Elementary School Recreational Facilities: The current alternatives for I66 maintain the Dunn Loring Metrorail Station in its current location. One avoidance
Alternative would entail shifting all improvements to the south, which would require the
relocation of the Dunn Loring Metrorail Station. In order to relocate the Dunn Loring Station a
new station would have to be constructed parallel to the existing structure and put into operation
before the existing station could be demolished. This relocation would require a shift in the
current I-66 and Metrorail alignment that would require reconstruction of approximately two
miles of I-66 including the I-495 interchange, approximately two miles of Metrorail tracks, and
displacement of portions of the transit orientated development currently under construction along
I-66 just south of the existing station. This alternative, therefore, would have major impacts to
existing infrastructure and development and, though not quantified at this time, the additional
right of way and construction costs likely would be substantial. Another avoidance alternative
would entail constructing this section of I-66 as an “open section,” that is, the express lanes and
the general purpose lanes would not be physically separated and direct exclusive connections
between the proposed I-66 express lanes and the existing I-495 express lanes would not be
provided, resulting in four fewer total lanes through this section than with Alternatives 2A or 2B.
Additional general purpose lanes would be added in both I-66 eastbound and westbound
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Figure 20. Potential Alternative Park-and-Ride Lot Location off Balls Ford Road
directions for the open section by relocating the ramps under the open space between the
abutments and adjacent piers of existing Gallows Road overpass bridge. Existing Gallows Road
and the overpass bridge would remain as-is except the rehabilitation/improvements near both
abutments. The capacity of I-66 westbound within the I-495 interchange area also would be
increased by pavement widening and/or pavement restriping with narrow shoulders. Preliminary
traffic analysis of this scenario indicates that it would result in considerable traffic congestion
due to less capacity and traffic weaving movements between express lanes and general purpose
lanes.
d. Total Avoidance Alternative
Using a combination of the individual Section 4(f) property avoidance alternatives, an overall
total avoidance alternative can be assembled. Such an alternative would consist of the following:
•

Elimination of the park and ride lots west of US 15 at Haymarket or relocation of them to
other properties that are not Section 4(f) properties. The Thoroughfare Gap and Buckland
Mills Battlefields would be avoided.

•

Elimination of the park and ride lot alternative locations that are on properties between I-66
and Balls Ford Road west of Business 234 (Sudley Road) within a portion of the Manassas
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Battlefield Historic District, or location of a park-and-ride lot to other property that is not
Section 4(f) property.
•

Utilization of Alternative 2B and construction of retaining walls and a shift of Vandor Lane
through Manassas Battlefield Historic District. A design waiver would be required for the
reduced retaining wall access width along Vandor Lane. This alternative also avoids use of
land from Manassas National Battlefield Park, which is owned by the US Department of
Interior and is also a historic property in its own right as well as being a contributing resource
to the Manassas Battlefield Historic District. [Alternative 2A shifted southward from its
original location would avoid Manassas National Battlefield Park, but would still use lands
on the south side of I-66 that are within the Manassas Battlefield Historic District; it also
would involve reconstruction of the VA Business 234 interchange.]

•

Utilization of Alternative 2C at Ellanor C. Lawrence Park. This alternative would require
retaining walls, lane widths reduced to 11 feet, and reduced shoulder width. The reduced
widths would require design waivers.

•

Utilization of an open section alternative at Stenwood Elementary School, which would have
less capacity and greater weaving movements in comparison to Alternatives 2A and 2B,
which would result in considerable congestion.

V. LEAST OVERALL HARM
Pursuant to 23 CFR 774.3(c), if the avoidance analysis determines that there is no feasible and
prudent avoidance alternative, then only the alternative that causes the least overall harm to
Section 4(f) properties may be approved. This section presents the least harm analysis.
There are seven factors to be considered in identifying the alternative that would cause the least
overall harm (see 23 CFR 774.3(c)(1)). Table 3 presents a comparison of the alternatives by
each factor.
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Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

iii. The relative
significance of
each Section 4(f)
property1

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

v. The degree to
which each
alternative meets
the purpose and
need for the
project

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

vii. Substantial
differences in costs
among the
alternatives

Retained Build Alternatives

Alternative 2A
and
Alternative 2B

Retaining walls and
other impact
reduction measures
can more easily be
used on Alternative
2B to
reduce/eliminate
impacts because it
already has a
narrower cross
section than
Alternative 2A.

After applying
retaining walls and
other impact
reduction measures,
Alternative 2A still
would have impacts
to the Manassas
Battlefield Historic
District .that would
require other
measures to avoid.

Manassas
National
Battlefield Park,
with its US
Department of
the Interior
ownership and its
concurrent status
as a historic
property, is
considered the
most significant
Section 4(f)
property in the
corridor.
Accordingly,
alternatives that
avoid it
completely are
preferred.
Ellanor C.
Lawrence Park is
considered more
significant than a
typical park
because of the
Section 6(f)
involvement and,
the restrictive
deed clauses
that would
substantially

Based on
coordination to
date, the officials
with jurisdiction
over park and
recreational
facilities have all
expressed their
desire that impacts
to the properties be
avoided if possible.
Additional
opportunity to
provide views will
occur during the
review period of
this Draft Section
4(f) Evaluation and
EA.
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Both Retained
Build Alternatives
meet purpose
and need.

In most cases,
avoidance and
mitigation of Section
4(f) impacts would
not substantially
affect the magnitude
of impacts to
properties not
protected by Section
4(f). The principal
exception to this is
the Stenwood
Elementary School
property where
avoidance would
result in substantial
disruption of the
existing Metrorail
Orange Line station
at Dunn Loring and
the intensive transitoriented
development that is
occurring at the
station. Another
avoidance
alternative at that
location would result
in continuing
substantial traffic
congestion due to
merging and

The differences in
costs are minor
relative to the overall
cost of the project.
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Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

iii. The relative
significance of
each Section 4(f)
property1

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

encumber right of
way acquisition
efforts. With
regard to Civil
War Battlefields,
the order of
relative
significance from
greatest to least
would be
Manassas
Battlefield
Historic District,
Buckland Mills
Battlefield, and
Thoroughfare
Gap Battlefield.
Within the
Manassas
Battlefield
Historic District,
the most
significant
portions would
be the core areas
encompassed
within the
boundaries of
Manassas
National
Battlefield Park
which is owned
by the US
Department of
the Interior and is
entirely on the
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v. The degree to
which each
alternative meets
the purpose and
need for the
project

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

weaving activity.

vii. Substantial
differences in costs
among the
alternatives
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Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

Eliminate or
relocate park and
ride lots west of
US 15 at
Haymarket

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

Elimination of both
potential lots would
avoid both the
Thoroughfare Gap
battlefield and the
Buckland Mills
Battlefield, but
could compromise
the ability to fully
meet purpose and
need. Elimination
of the southern lot
and
accommodating
parking demand
only in the northern
lot would eliminate
the impact on
Thoroughfare Gap
Battlefield but
would still impact
the Buckland Mills
Battlefield.
Reduction in size of
the lot could reduce
impacts of the
project here;
however, given that
the landowner

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

No remaining harm.

iii. The relative
significance of
each Section 4(f)
property1

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

north side of I-66.
Alternative 2A
would use land
from the Park;
Alternative 2B
would not.
Property-Specific Alternatives
The
Opportunity to
Thoroughfare
provide views will
Gap Battlefield is occur during the
the least
review period of
significant of the
this Draft Section
three Civil War
4(f) Evaluation and
Battlefields along EA.
the project
corridor because
the affected
portion is the
easternmost
extremity where
only troop
movements and
no combat
activities
occurred.
Notwithstanding,
the Buckland
Mills Battlefield
overlaps the
same area.
Although these
lots would use
land from
portions of the
Thoroughfare
Gap and
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v. The degree to
which each
alternative meets
the purpose and
need for the
project

Elimination of
these lots could
compromise the
ability to serve
transit and ridesharing activities
and therefore not
fully meet the
purpose and
need for the
project with
respect to
insufficient transit
services that
would enhance
travel choices in
the corridor and
help overcome
capacity
deficiencies in
the corridor.

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

Elimination of the
park-and-ride lots at
this location would
not cause adverse
impacts to
properties not
protected by Section
4(f). However,
relocation of the lots
to a location not
within the
battlefields would
have varying
impacts depending
on the alternate
location.

vii. Substantial
differences in costs
among the
alternatives

Elimination of these
lots would reduce
costs by roughly $11
million. However, if
implemented at an
alternate site, the
cost would be
expected to be
comparable to the
cost of implementing
them at this location.
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Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

Eliminate or
relocate park and
ride lots on Balls
Ford Road

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

already has
developed a
concept
development plan,
avoidance of
impacts to the
battlefield is
unlikely regardless
of whether the
park-and-ride lot is
implemented.
Relocation out of
the Thoroughfare
Gap and Buckland
Mills Battlefields
would avoid these
historic properties
and not require
mitigation.
However alternate
sites may be
problematic in view
other existing
nearby
development and
opposition from
local government.
The local zoning for
this land is Planned
Business District
(PBD).
Elimination of these
lots or relocation
out of the
Manassas
Battlefield Historic

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

No remaining harm
due to park-and-ride
lots.

iii. The relative
significance of
each Section 4(f)
property1

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

v. The degree to
which each
alternative meets
the purpose and
need for the
project

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

vii. Substantial
differences in costs
among the
alternatives

Opportunity to
provide views will
occur during the
review period of
this Draft Section

Elimination of
these lots
altogether would
greatly diminish
the ability to

Elimination of the
park-and-ride lots at
this location would
not cause adverse
impacts to

Elimination of these
lots would reduce costs
by roughly $20 million.
However, if
implemented at an
alternate site, the cost

Buckland Mills
Battlefields, it is
likely that the
property at this
location will be
developed
anyway by the
land owner. In
fact, a site plan
depicting
commercial
development at
this location
already has been
prepared by the
owner.

The portion of
the Manassas
Battlefield
Historic District
affected by these
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Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

District would
reduce the impact
on this historic
property.

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

iii. The relative
significance of
each Section 4(f)
property1

parking lots is a
small disjunct
area separated
by I-66 from the
core areas of the
battlefield and
separated from
other portions of
the battlefield
south of I-66 by
intervening
development. In
fact, it is likely
that property at
this location will
soon be
developed
anyway by the
land owner, since
an illustrative site
plan depicting
office,
commercial, and
residential
development at
this location
already has been
prepared by the
owner. Although
some of this land
is still zoned
agricultural, most
of the
surrounding
lands have been
rezoned to

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

4(f) Evaluation and
EA.
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v. The degree to
which each
alternative meets
the purpose and
need for the
project

serve transit and
ride-sharing
activities in that
section of the
project.

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

properties not
protected by Section
4(f). However,
relocation of the lots
to a location not
within the battlefield
would have varying
impacts depending
on the alternate
location.

vii. Substantial
differences in costs
among the
alternatives

would be expected to
be comparable to the
cost of implementing
them at this location.

Interstate 66 Corridor Tier 2 Draft Environmental Assessment
Draft Section 4(f) Evaluation

Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

Reduce roadway
design features
and/or construct
retaining walls

Alternative 2C
(Specific to VA
28 interchange
and E. C.
Lawrence Park)

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

By using these
measures, the use
of land by the
roadway
improvements at
most of the
properties by both
Alternatives 2A and
2B can be avoided.

Any remaining harm
would consist of
narrow slivers of land
within the Manassas
Battlefield Historic
District

This alternative
would avoid
adverse uses of
land from the park
while also providing
the benefits of the
relocated entrance
to the park.

No remaining harm.

iii. The relative
significance of
each Section 4(f)
property1

v. The degree to
which each
alternative meets
the purpose and
need for the
project

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

Opportunity to
provide views will
occur during the
review period of
this Draft Section
4(f) Evaluation and
EA.

Utilization of
these measures
would not affect
the ability to
meet purpose
and need.

Utilization of these
measures would not
increase impacts to
properties not
protected by Section
4(f)

A detailed cost
analysis of these
measures has not
been developed;
however, the
additional cost
would not be
expected to be
substantial in
relation to the total
cost of the project
and in consideration
of savings in right of
way costs as well.

Opportunity to
provide views will
occur during the
review period of
this Draft Section
4(f) Evaluation and
EA.

This alternative
would not affect
the ability to
meet purpose
and need.

This alternative
would slightly
increase right of way
impacts to private
landowners at the
north end of the
park.

A quantitative cost
comparison of
alternatives at this
location has not
been conducted;
however, Alternative
2C would involve
less bridge and
structure work, and
therefore would be
expected to be less
costly than
Alternatives 2A and
2B.

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

vii. Substantial
differences in costs
among the
alternatives

business and
residential uses.
While the
Manassas
Battlefield
Historic District
as a whole is an
important historic
property, the
portions affected
are not within the
core areas of the
battlefield or
within the
Manassas
National
Battlefield Park
component of the
District.
Relative
significance of
other 4(f)
properties is not
a factor with this
alternative.
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Table 3.

Least Overall Harm Analysis

Factors for Evaluation of Least Overall Harm per 23 CFR 774.3(c)(1)

Alternative

i. The ability to
mitigate adverse
impacts to each
Section 4(f)
property (including
any measures that
result in benefits to
the property)

ii. The relative
severity of the
remaining harm, after
mitigation, to the
protected activities,
attributes, or features
that qualify each
Section 4(f) property
for protection

iii. The relative
significance of
each Section 4(f)
property1

iv. The views of the
official(s) with
jurisdiction over
each Section 4(f)
property

v. The degree to
which each
alternative meets
the purpose and
need for the
project

vi. After reasonable
mitigation, the
magnitude of any
adverse impacts to
properties not
protected by Section
4(f)

vii. Substantial
differences in costs
among the
alternatives

Alternatives not Retained for Detailed Evaluation in the EA

Alternative 1
[This alternative
would include
concrete barrier
and full
shoulders
separating the
express lanes
from the general
purpose lanes
resulting in the
widest typical
cross section of
all alternatives
considered for
the I-66
mainline.]

This alternative
would have had
greater impacts to
Section 4(f)
properties than all
other alternatives
due to the wider
typical cross
section.

Greater harm than
retained build
alternatives.

Because of the
wider cross
section, this
alternative would
impact more 4(f)
properties,
including the
more significant
ones (Manassas
National
Battlefield Park
and Bull Run
Regional Park)
adjacent to the I66 corridor.

Opportunity to
provide views will
occur during the
review period of
this Draft Section
4(f) Evaluation and
EA.
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This alternative
would meet
purpose and
need.

Because of the
wider cross section,
this alternative
would also have
greater impacts on
non-4(f) properties.

This alterative would
have been more
costly than all other
alternatives due to
the greater right of
way requirements
and the greater
construction
components.
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VI.

ALL POSSIBLE PLANNING TO MINIMIZE HARM

“All possible planning” as defined in 23 CFR 774.17 includes all reasonable measures to
minimize harm and mitigate for adverse impacts. The avoidance alternatives discussion in
Section III shows the efforts to avoid the use of Section 4(f) properties. Where avoidance is not
feasible and prudent, measures to minimize harm will be incorporated where possible. Such
measures may additional use of retaining walls, requests for design exceptions, installation of
noise barriers, landscaping, and other measures that may be developed during final design.

VII.

COORDINATION

Coordination to-date is described below. Additional coordination is on-going and will continue,
including determination of whether any impacts will adversely impact the features, attributes, or
activities that qualify each property for protection under Section 4(f). In addition, this Draft
Section 4(f) Evaluation is being sent to the officials with jurisdiction over the Section 4(f)
properties for review and comment.
US Department of Interior (DOI): The Draft Section 4(f) Evaluation will be submitted to
DOI’s Office of Environmental Compliance and Policy for review and comment.
Advisory Council on Historic Preservation (ACHP): The ACHP has elected to participate in
the Section 106 process under the National Historic Preservation Act with respect to historic
properties potentially affected by the project. The Draft Section 4(f) Evaluation will be
submitted to ACHP for review and comment.
Virginia SHPO: The Virginia State Historic Preservation Officer (SHPO), whose office is at
VDHR, is being consulted in identifying historic properties potentially affected by the project
and will be further consulted regarding determinations of effect on such properties. The Draft
Section 4(f) Evaluation will be submitted to the SHPO for review and comment.
Park Agencies: VDOT initiated coordination with the Northern Virginia Regional Park
Authority (NVRPA), Fairfax County Park Authority (FCPA) (in specific regard to Ellanor C.
Lawrence Park), and staff of the National Park Service (NPS) at the Manassas National
Battlefield Park (MNBP) through scoping correspondence. Individual meetings have also been
conducted with all three of these park agencies. In addition, NVRPA has been attending the
Stakeholder Advisory Group meetings. The Draft Section 4(f) Evaluation will be submitted to
the Manassas National Battlefield Park Superintendent, the Director of the Northern Virginia
Regional Park Authority, and the Director of the Fairfax County Park Authority for review and
comment.
•

November 20, 2014 - VDOT and VDOT consultants met with National Park Service
representatives at Manassas National Battlefield Park to discuss issues and concerns and
potential impacts to the park from the proposed project.

•

January 5, 2015 –VDOT consultant staff met with NVRPA to review preliminary design,
discuss impact issues, and discuss potential mitigation measures for Bull Run Regional Park.

•

January 26, 2015 – VDOT and VDOT consultants met with FCPA to discuss alternatives for
the Route 28/I-66 interchange, impact issues, and potential mitigation measures with respect
to Ellanor C. Lawrence Park.

pg. 42

Interstate 66 Corridor Tier 2 Draft Environmental Assessment
Draft Section 4(f) Evaluation
•

April 10, 2015 – VDOT consultant staff met with NVRPA staff on-site at Bull Run Regional
Park to review the location of the West County Trail and other aspects of the Park.

School Officials: VDOT Consultant staff met on-site April 22, 2015 at Stenwood Elementary
School with school administration staff to discuss features of the school property, potential
impacts, and potential mitigation measures. The Draft Section 4(f) Evaluation will be submitted
to the Fairfax County School Superintendent for review and comment.
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