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1. INTRODUCTION
1.1 PROJECT DESCRIPTION

The Virginia Department of Transportation (VDOT), in coordination with the Federal Highway
Administration (FHWA) as the lead federal agency, is preparing a Revised Environmental Assessment
(Revised EA) for the 1-95 HOT Lanes Project, for which a Finding of No Significant Impact (FONSI) was
issued by FHWA in 2011. The Revised EA, which is being completed for the Interstate 95 (I-95) Express
Lanes Fredericksburg Extension Study (or the “Fredericksburg Extension Study”), presents improvements
identified in a portion of the 2011 FONSI-selected Alternative, from the 1-95 / US 17 North Interchange at
Warrenton Road (Exit 133) to south of the 1-95 / Russell Road interchange (Exit 148). The Revised EA also
presents new access points along this portion of the 2011 FONSI-selected Alternative. As part of the study,
environmental resources along the corridor were updated according to the latest available data and
information.

The Fredericksburg Extension Study Revised EA is being prepared pursuant to the National Environmental
Policy Act (NEPA) of 1969, as amended, and FHWA's regulations implementing NEPA (23 CFR §771.119).
The Revised EA accounts for transportation projects that have been constructed in the original EA/FONSI
study area since 2011 or which are currently under construction. In addition to the extension of Express
Lanes, the Revised EA evaluates updated environmental data and existing conditions in the study area, as
well as changes to access points along the Express Lanes considered, and not considered, in the 2011 EA,
and those proposed in the study area by independent projects.

The 2011 EA included an analysis of potential indirect and cumulative effects (ICE) from the project
following an agreed upon approach between VDOT and FHWA Virginia Division. At that time, the project
was found to be consistent with local comprehensive planning regarding land use goals in the surrounding
area and transportation in the project corridor. In addition, its effects were considered small when viewed
in the context of impacts from other past, present, and reasonably foreseeable future actions and did not
rise to a level that would cause significant cumulative impacts.

Since completion of the 2011 EA, VDOT and FHWA Virginia Division have refined their approach to
conducting ICE analyses. The purpose of this ICE Technical Report is to identify and assess the ICE of the
alternatives retained for analysis in the Revised EA in accordance with the guidelines published by VDOT
in 2015 (VDOT, 2015). Information in this report, described below, would support discussions presented
in the Revised EA. This document first provides an overview of the study with a description of the methods
used to assess the ICE. This is followed by an indirect effects assessment and potential mitigation, and
documentation of cumulative effects.

1.2 STUDY HISTORY

Completion of 1-95 in Virginia occurred in sections and included portions constructed as part of the
federally-funded highway system and portions of roadway incorporated into the system and
reconstructed to urban interstate standards. The VA 350 Shirley Highway, incorporated into the interstate
systemin 1965, extended from US 1, just north of the Occoquan River near Woodbridge, to the 14th Street
Bridge at the Potomac River. Reconstruction and upgrades occurred along this section between 1965 and
1975. Three final sections were completed and opened in 1964, extending 71 miles from Ashland to the
section completed near Woodbridge. These final sections completed the continuous track of 1-95 in
Virginia (Kozel 2003).

Widening of 1-95 in Stafford and Prince William Counties from four to six general purpose (GP) lanes
occurred between 1983 and 1987 (Kozel 2003). In 1997, VDOT completed construction of two reversible
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High-Occupancy Vehicle (HOV) lanes within the median of 1-95, extending from their current terminus at
the Capital Beltway to near VA 234 / Dumfries Road in Prince William County.

Studies completed between 1997 and 2002 evaluated transportation improvement options within the I-
95 and 1-395 corridors which are essential roadway facilities serving the National Capital Region. These
studies included:

e Quter Connector Study-Northwest Quadrant Draft Environmental Impact Statement (VDOT,
1997);

e |-95/1-395 HOV Restriction Study, Volume I: Summary Report (VDOT, 1999);

e QOuter Connector Study-Northwest Quadrant Supplemental Draft Environmental Impact Statement
(VDOT, 2001); and

e |-95 Collector-Distributor Access Feasibility Study (BMI et al., 2002).

In 2007, the Metropolitan Washington Council of Governments (MWCOG) included funding in their Fiscal
Year (FY) 2007-2012 Transportation Improvement Program (TIP) to develop environmental documents
consistent with federal NEPA and state requirements, and to build and operate Express Lanes on |-95 and
I-395 between Arlington County and the 1-95 Massaponax exit (Spotsylvania County). In 2008, the
MWCOG included funding in their FY 2008-2013 TIP to construct the portion of the Express Lanes
extending from South Eads Street in Arlington County to VA 610 / Garrisonville Road (Exit 143) in Stafford
County (MWCOG, 2008). Environmental and cultural resource documentation completed between 2007
and 2009 evaluated the potential effects of Express Lane expansion in the 1-95 and I-395 corridors. These
studies and reports included:

e [-95/395 HOV/Bus/HOT Lanes Project Section 4(f) Applicability Analysis (VDOT, 2007a)

e Phase | Archaeological Investigations of the 1-95/395 HOV/Bus/HOT Lanes Project Arlington,
Fairfax, Prince William and Stafford Counties and the City of Alexandria, Virginia (VDOT, 2007b)

e Reconnaissance Architectural Survey for the 1-95/I-395 HOV/Bus/HOT Lanes Project, Arlington,
Fairfax, Prince William, and Stafford Counties, and the City of Alexandria, Virginia (VDOT, 2007c)

e |-95/395 Bus/HOV/HOT Lanes Environmental Document Study: Noise Analysis Technical Report
(vDOQT, 2008a)

e AirQuality Analysis: 1-95/I-395 HOV/Bus/HOT Lanes Project: Arlington, Fairfax, Prince William, and
Stafford Counties and City of Alexandria (VDOT, 2008b)

e 1-95/395 HOV/Bus/HOT Lanes Project Existing Conditions Report (VDOT, 2008c)

e |-95/395 HOV/Bus/HOT Lanes Northern Section FHWA Categorical Exclusion (FHWA, 2009)

In 2011, FHWA and VDOT prepared the /-95 HOT Lanes Project Environmental Assessment (FHWA and
VDOT, 2011) to evaluate the environmental impacts of Express Lane expansion in the I-95 corridor. VDOT
proposed to construct Express Lanes within the median of I-95 south of Dumfries and convert the existing
HOV lanes to Express Lanes from Dumfries to the Capital Beltway (I-495). The 1-95 HOT Lanes EA was
supported by the following reports:

e |-95 HOT Lanes Project Preliminary Noise Analysis Final Report (VDOT, 2011a)
e Interstate 95-HOT Lanes Project Air Quality Analysis Final Report (VDOT, 2011b)

In December 2011, FHWA issued a Finding of No Significant Impact (FONSI) for the project, completing
the NEPA process (FHWA, 2011). The project was divided into construction sections for implementation.
In November 2012, VDOT received $300 million in Transportation Infrastructure Finance and Innovation
Act credit assistance, using a Transportation Investment Generating Economic Recovery Il grant award to
fund the I-95 HOT Lanes Project (FHWA, 2014a). In April 2013, the Fredericksburg Area Metropolitan
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Planning Organization (FAMPO) adopted their 2040 Long Range Transportation Plan, which included
funding for the project (VDOT, 2013).

Following receipt of funding, the existing HOV lanes were converted to Express Lanes and construction of
the northern section of the Express Lanes from south of Dumfries Road to near Garrisonville Road was
completed in December 2014 (Virginia Public-Private Partnerships, 2014) (Figure 1-1). Completion of this
first section of Express Lanes provided continuous service for HOV and toll-paying users from central
Stafford County to Washington, DC. VDOT planned to complete the subsequent sections of expanded
Express Lanes as the department secured funding for construction.

To address issues regarding congestion near Garrisonville Road during peak use periods (Figure 1-1), VDOT
is currently extending one reversible lane from the Express Lanes’ southern terminus near Garrisonville
Road, approximately 2.2 miles further south as part of the 1-95 Express Lanes Southern Terminus
Extension. When completed, this lane would split into northbound (NB) and southbound (SB) merge
ramps and connect to the GP lanes in the area. VDOT examined the environmental impacts of the
southern terminus extension in March 2016 with preparation of the Reevaluation of 2011 Environmental
Assessment (EA) for I-95 Express Lanes Southern Terminus Extension (VDOT, 2016a) and determined that
the I-95 HOT Lanes Project Environmental Assessment findings were still valid and no new NEPA document
was required for the approximate 2.2-mile extension. Construction commenced in July 2016 with full
completion anticipated in the summer of 2018 (VDOT, 2017a).

1.2.1 Purpose and Need

The purpose and need for the proposed improvements remains the same as presented in the 2011 [-95
HOT Lanes Project EA:

e Reduce daily congestion and accommodate travel demands more efficiently. Existing traffic
volumes exceed available highway capacity and the forecasts prepared using the regional travel
demand models show continuing traffic growth in the corridor, with much of the Fredericksburg
region’s workforce continuing to commute north.

e Provide higher reliability of travel times. People place a high value on reaching their destinations
in a timely manner, and in recent years, 1-95 has become so congested that the existing 1-95
facilities cannot provide reliable travel times during the peak periods.

e Expand travel choices by increasing the attractiveness and utility of ridesharing and transit usage
while also providing an option for single-occupant vehicles to bypass congested conditions.

1.2.2 Alternatives

The proposed Build Alternative and the No-Build Alternative are under consideration. The proposed limits
of both alternatives extend along 1-95 from southern Stafford County, near the United States (US) 17
(Warrenton Road) interchange, to Prince William County, north of Chopawamsic Creek and the Quantico
interchange (Exit 148). This approximately 29-mile long study area is large enough to include continuous
coverage of the I-95 corridor extending from the area of proposed Express Lane expansion in the south to
proposed access improvements in the north. However, sections of the interstate where improvements
are not proposed are included in the study area, including areas where Express Lanes were constructed
following issuance of the 2011 FONSI. The sections of [-95 where improvements are not proposed were
included in the study area to provide continuity to environmental resource evaluations. The proposed
limits of the Build Alternative and areas identified for access improvements are shown on Figure 1-2.
Additional information on the alternatives is included in the Alternatives technical report, and are
summarized in the Revised EA.
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Figure 1-1: Express Lane Status

Express Lane

Chmdssm
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Figure 1-2: Study Area
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The No-Build Alternative

In accordance with the implementing regulations for NEPA (40 CFR § 1502.14(d)), the No-Build Alternative
has been retained for detailed study and serves as a benchmark for comparison with the Build Alternative.
The No-Build Alternative would retain the existing configuration of 1-95 through the study area except for
those modifications to the roadway network programmed and approved for implementation by 2042 in
the most recent long-range transportation plans or funded in capital improvement plans that cover the
study area. However, transportation plans and population projections used in this analysis generally
extend to 2040, the closest year to the design year of the study, and are noted as such. Transportation
plan and improvement plans covering the study area include:

Financially Constrained Long-Range Transportation Plan 2016 Amendment for the National
Capital Region, prepared by the National Capital Region Transportation Planning Board (TPB),
which is the designated Metropolitan Planning Organization (MPO) for the Washington, DC region
under the MWCOG (TPB, 2016a);

MW(COG Transportation Improvement Program (TPB, 2016b);

2040 Long Range Transportation Plan produced by the George Washington Regional Commission
and its designated MPO, FAMPO (FAMPO, 2013);

FAMPOQ'’s Fiscal Years 2015-2018 Transportation Improvement Program (FAMPO, 2014);

VDOT's Six-Year Improvement Program (SYIP) (VDOT, 2016b);

MWCOG's Draft National Capital Freight Plan (TPB, 2016C);

Virginia Railway Express (VRE) System Plan 2040 Study Final Report (VRE, 2014); and

Capital Improvement Plans (CIPs) for Prince William and Stafford Counties (Prince William County,
2016; Stafford County, 2016a).

The regional planned and programmed transportation projects in close vicinity to the study area that
could influence the improvements evaluated in the Revised EA are listed in Appendix A and include the
following:

I-95 Rest Area Access and Gordon Road Connector Road (Fredericksburg): includes construction
of a new interchange at the rest area located along SB I-95, north of VA 369 / Fall Hill Avenue, and
a new connector road from this new interchange to US 3 / Gordon Road (Exit 130). This project is
in the preliminary engineering phase and received funding in FAMPQO’s TIP.

[-95 Four Lane and Shoulder Widening: includes the addition of a fourth GP, SB, travel lane, and
widening the shoulder between Route 8900 / Centreport Parkway (Exit 136) and VA 610 /
Garrisonville Road (Exit 143) in Stafford County. This project is in the preliminary engineering
phase and received funding in FAMPOQO’s TIP.

I-95 Rappahannock River Crossing Southbound Project: part of the Atlantic Gateway, a joint effort
by VDOT and the Virginia Department of Rail and Public Transportation (DRPT) to reduce travel
times, expand access to employment opportunities, enhance the ability to move people and
freight, and alleviate some of the worst bottlenecks in the United States. The 1-95 Rappahannock
River Crossing Southbound Project would add two collector-distributor (CD) lanes parallel to 1-95
SB between US 17 in Stafford County and US 3 in Fredericksburg. VDOT plans to build a new 1-95
SB bridge over the Rappahannock River to carry the new CD lanes that would parallel the existing
[-95 SB bridge at the river. VDOT also plans to modify the existing I-95 interchanges at US 17 and
US 3, as well as ramps to the Safety Rest Area and Virginia Welcome Center. The project has
received funding in FAMPOQ’s TIP. Work on the project is to begin in 2017.
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e |-95 and US 3 Safety Improvements: VDOT proposes several spot changes at the US 3 exit in
Fredericksburg to enhance safety by reducing crashes, reducing the risk of injuries and fatalities,
and to keep traffic moving locally and along the interstate. Work would involve interchange
improvements to US 3 eastbound (EB) to I-95 NB, 1-95 SB to US 3 westbound (WB) and 1-95 NB to
US 3 EB, pending funding. This project is in the preliminary engineering phase.

e |-95 Shoulder Running Lane Improvements: VDOT proposes to improve the inside shoulders of
the 1-95 GP lanes between mile markers (MM) 139 and 145 to be used as additional travel lanes
during the peak periods. The project is in the preliminary engineering phase and is listed in
FAMPQ'’s 2040 Long Range Transportation Plan. VDOT plans to complete the improvements in
2020.

e |-95 Express Lanes Southern Terminus Extension: VDOT is currently extending one reversible lane
from the current Express Lane southern termination point near Garrisonville Road, approximately
2.2 miles further south as part of the I-95 Express Lanes Southern Extension. When completed in
2018, this lane would split into NB and SB merge ramps and connect to the GP lanes in the area.

e |-95 Southbound Hard / Dynamic Shoulder Running Project: VDOT proposes to improve the inside
shoulders of the I-95 GP lanes between MM 133 and 140 to be used as additional travel lanes
during the peak periods. The project is funded in VDOT’s SYIP and VDOT plans to begin
construction in FY 2020.

e |-395 Express Lanes Northern Extension: the 1-395 Express Lanes Extension Project would extend
the I-395 Express Lanes for approximately eight miles north from Turkeycock Run near Edsall Road
to the vicinity of Eads Street in Arlington. Two existing HOV lanes would be converted to Express
Lanes and a third lane would be added, providing three reversible Express Lanes. The
improvements primarily would be built within the existing footprint of the I-395 HOV lanes. VDOT
prepared the Interstate 395 Express Lanes Northern Extension Environmental Assessment (VDOT,
2016c¢) in September 2016 and completed the Interstate 395 Express Lanes Northern Extension
Revised Environmental Assessment (VDOT, 2017b) in February 2017. Following completion of the
Revised EA, FHWA issued a FONSI for the I1-395 Express Lanes Northern Extension in February 2017
(FHWA, 2017). VDOT plans to begin construction in the summer of 2017 and anticipates that
construction would be complete in 2019 (VDOT, 2017c).

e VA 630 / Courthouse Road (Exit 140) Interchange Relocation: VDOT plans to rebuild the
Courthouse Road interchange as a diverging diamond interchange and relocate it slightly south of
the existing interchange. The project would relocate the intersection of Courthouse Road and US
1 to the south to align with Hospital Center Boulevard. VDOT would widen Courthouse Road to
four lanes between US 1 and I-95. West of I-95, VDOT would widen Courthouse Road to four lanes
to a point just west of Route 628 / Ramoth Church Road and Winding Creek Road. Finally, VDOT
would realign Ramoth Church Road and Winding Creek Road to intersect at a traffic signal. The
project is funded in FAMPQ's TIP and VDOT plans to complete the improvements in 2020.

e Arterial Road Capacity Improvements: VDOT, MPOs, County, and/or City plans include over 15
projects to provide additional capacity to principal arterial roads in the study area. These include,
but are not limited to, widening US 1, US 17, Courthouse Road, and Garrisonville Road.

e Rail Service Improvements: the DRPT is currently evaluating improving rail service between
Washington, DC and Richmond to deliver higher speed passenger service, improved conventional
speed passenger rail service, expanded commuter rail, and growth of freight rail service in an
efficient and reliable multimodal rail corridor. The Project extends 123 miles along an existing rail
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corridor owned by CSX Transportation from Arlington to Chesterfield County, Virginia. DRPT is
preparing a Tier Il Environmental Impact Statement (EIS) to evaluate a range of alternatives. DRPT
recommended alternatives include the addition of a third or fourth track through Prince William
and Stafford Counties and the addition of a third track through Fredericksburg.

The Build Alternative

The Build Alternative would extend two Express Lanes in the median of 1-95 from south of Exit 143 to
south of the 1-95 / US 17 North Interchange at Warrenton Road (Exit 133). This area of proposed Express
Lane construction is consistent with the preferred alternative from the FONSI issued in 2011. The Build
Alternative would also provide Express Lane access to independent projects proposed in the study area
since completion of the 2011 EA. These projects include connecting Exit 133 to the 1-95 Rappahannock
River Crossing Southbound Project, and another at Exit 140 to connect with VA 630 / Courthouse Road
Interchange Relocation Project. An additional connection not evaluated in the 2011 EA is proposed at the
I-95 / Russell Road Interchange at Marine Corps Base Quantico (Exit 148).Although not included as part of
the preferred alternative in 2011, this connection provides the same utility as the previously evaluated
alternative, occurs in the same study area previously evaluated, and serves to meet the same purpose
and need evaluated in 2011. The Build Alternative lane configuration is summarized in Table 1-1.

Table 1-1: Build Alternative Lane Configuration

Roadway Existing Express = Proposed Express Existing GP Lanes Proposed GP
Alignments Lanes Lanes Lanes
MM 132.8 to 145 0 2 3 3
MM 145 to 148 2 0 3 3

1.3 METHODOLOGY
1.3.1 Regulatory Context

The NEPA legislation does not mention indirect or cumulative impacts. The Council on Environmental
Quality (CEQ) regulations for implementing NEPA, however, address federal agency responsibilities
applicable to indirect and cumulative impacts considerations, analysis, and documentation (40 CFR §
1508.25) in the content requirements for the environmental consequences section of an EIS (40 CFR §
1502.16) (FHWA 2014).

CEQ defines indirect effects as “...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 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(a)). These induced actions are those that would or could not occur without the implementation
of the proposed project, as illustrated in Figure 1-3.
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Figure 1-3: Direct vs. Indirect Environmental Impacts

Source: FHWA (2014).

CEQ defines cumulative effects (or impacts) 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” (40 CFR § 1508.7). Cumulative effects include the total of all impacts, direct and indirect,
experienced by a particular resource that have occurred, are occurring, and would likely occur as a result
of any action or influence, including effects of a federal activity (US Environmental Protection Agency
[USEPA], 1999), as illustrated in Figure 1-4.

Figure 1-4: Cumulative Effects

Source: FHWA (2014).

Because indirect and cumulative effects may be influenced by actions including those taken by others
outside of the immediate study area, assumptions must be made to estimate the result of these actions.
The CEQ regulation cited above states that the analysis must include all the indirect effects that are
known, and make a good faith effort to explain the impacts that are not known but which are “reasonably
foreseeable.” Court decisions on this topic indicate that indirect impact analysis should consider impacts
that are sufficiently “likely” to occur and not those that only may be conceived or imagined (FHWA,
2014b). NEPA does not define what constitutes “reasonably foreseeable actions.” CEQ has provided
guidance on how to define reasonably foreseeable actions, based upon court opinions. CEQ makes it clear
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that actions that are probable should be considered while actions that are merely possible, conceptual,
or speculative in nature are not reasonably foreseeable and need not be considered in the context of
cumulative impacts (CEQ 1981, FHWA 2014).

Therefore, while reasonably foreseeable events may be uncertain, they must still be probable. As such,
those events that are considered possible, but not probable, may be excluded from NEPA analysis. There
is an expectation in the CEQ guidance that judgments concerning the probability of future impacts would
be informed, rather than based on speculation (FHWA, 2014b). This direction on identifying reasonably
foreseeable actions is taken into account in both the analysis described in the following sections. Specific
methodologies on how these analyses were conducted are presented for indirect and cumulative effects,
respectively.

The means by which these regulations are applied to the ICE analysis are explained in the sections below.
1.3.2 Indirect Effects

This section presents an analysis of the potential indirect impacts related to the proposed alternatives
described in Section 1.2.2. For the purposes of this Technical Report and the associated EA, the
methodology followed for analyzing indirect effects are prescribed in the Transportation Research Board’s
(TRB) National Cooperative Highway Research Program (NCHRP) Report 466, Desk Reference for
Estimating the Indirect Effects of Proposed Transportation Projects (TRB, 2002).

In NCHRP Report 466, TRB states that indirect effects can occur in three broad categories:

1) Encroachment-Alteration Impacts — Alteration of the behavior and functioning of the affected
environment caused by study encroachment (physical, biological, socioeconomics) on the
environment;

2) Induced Growth Impacts-Project — influenced development effects (land use); and

3) Impacts Related to Induced Growth — Effects related to project-influenced development effects
(impacts of the change of land use on the human and natural environment).

Transportation improvements often reduce time and cost of travel, as well as providing new access to
properties, enhancing the attractiveness of surrounding land to developers and consumers. Development
of vacant land, or conversion of the built environment to more intensive uses, is often a consequence of
highway projects. Important characteristics for induced growth are described in North Carolina
Department of Transportation’s (NCDOT) Guidance for Assessing Indirect and Cumulative Impacts of
Transportation Projects in North Carolina, Vol. IlI: Practitioners Handbook (NCDOT, 2001).These
characteristics include existing land use conditions in the project area, increased accessibility that may
result from new transportation improvements, local political and economic conditions, and the availability
of other infrastructure and the rate of urbanization in the region. The NCDOT guidance illustrates the
different stages of development and how a highway improvement project may influence development
(Figure 1-5). The NCDOT guidance indicates induced growth impacts are most often found up to one mile
around a freeway interchange and two to five miles along major feeder roads. Two principal factors
influencing the likelihood of induced growth are the extent and maturity of the existing transportation
infrastructure and land availability.

Interstate 95 and its existing interchanges have been in place for many decades, with most interchanges
constructed between 1962 and 1964. Over the following decades, areas over one mile from existing
interchanges in Berea, Falmouth, Stafford, Garrisonville, and Aquia Harbour in Stafford County, and
Triangle, Dumfries, and Southbridge in Prince William County have been settled with well-established
residential neighborhoods, commercial, and industrial areas. Since these areas are in an advanced land
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use progression, it is more likely that the proposed transportation improvements could result in infill
development rather than urban/suburban sprawl within the northern portion of the study area.

MCBQ straddles I-95 in the central portion of the Fredericksburg Extension study area within southern
Prince William County and northern Stafford County. The MCBQ was established in 1917 (United States
Marine Corps, No Date). The Base is owned by the United States Government and is restricted to
Department of Defense (DoD) and US Government uses; therefore, it is limited in its potential for induced
growth. In addition, no 1-95 capacity improvements are proposed in this area. Proposed improvements
are limited to the existing MCBQ interchange (Exit 148).

Figure 1-5: Highway Investment on Typical Progress of Urbanization

Source: NCDOT (2001).

Locust Shade Park and the National Museum of the Marine Corps are located east of I-95 and between
the two sides of MCBQ. Locust Shade Park is a Prince William County park, and receives legal protection
as a federal grant-assisted recreation site through Section 6(f)(3) of the Land and Water Conservation
Fund Act. Development of the Park for other than recreational purposes would require federal approval,
and property substituted for the converted land must be of at least equal fair market value and of
reasonably equivalent usefulness and location. The Marine Corps University operates the National
Museum of the Marine Corps on a 135-acre property owned by the US Government. The presence of
Locust Shade Park and the Museum restricts land use progression and urbanization along I-95 between
Exits 148 and 150. Land use progression and urbanization is also restricted to the north of the western
side of MCBQ, as Prince William Forest Park, formerly the Chopawamsic Recreation Area, was established
in 1936 along the northern boundary of the Base (US National Park Service, 2017). Today, the Park is
located along the western side of 1-95 between MM 150.8 and MM 152. The Park is almost entirely
forested, and has been so since 1964 when the interstate in the Fredericksburg Extension study area was
completed. The land is under US National Park Service (USNPS) control, is limited in its potential for
urbanization, and occurs in a portion of the Fredericksburg Extension study area where no improvements
are proposed.

Land between MM 136 and Stafford (east of I-95) and Garrisonville (west of 1-95) to the north are in a less
advanced state of urbanization when compared to the areas of Triangle, Dumfries, and Southbridge in
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Prince William County. Access is proposed to connect to the independently relocated Courthouse Road in
this section of the study area. However, as an interchange currently exists in that area, and no new
interchanges are proposed which would connect to roadways not previously providing connections to the
interstate, the greatest potential for induced growth would be along the existing interchanges, relocated
interchange, and feeder roads in this area.

The stepwise process TRB recommends in NCHRP Report 466 for assessing indirect effects has been used
as the structure for the analysis, and considers the following steps:

Step 1. Scoping

Step 2. Identify Study Area Direction and Goals

Step 3. Inventory Notable Features in the Study Area

Step 4. Identify Impact-Causing Activities of the Build Alternatives
Step 5. Identify Indirect Effects for Analysis

Step 6. Analyze Indirect Effects and Evaluate Analysis Results
Step 7. Assess Consequences and Develop Mitigation

To complete these steps, the required analyses rely on planning judgment that is described in the NCHRP
25-25 program, Task 22, Forecasting Indirect Land Use Effects on Transportation Projects (TRB, 2007).
Planning judgment relies on experience and expertise of the study team combined with previously
published reports and data. As stated in that report, “Planning judgment is a structured process for
analyzing and forecasting land use change that relies on an understanding of the basics of
transportation/land use interactions, basic data sources, asking the right questions, and using rules of
thumb from research to make informed judgments.” In this process, planners and technical experts make
judgments about impacts rather than modeling to provide estimates of those impacts. The indirect effects
analysis of wetlands and other natural resources, such as streams and wildlife habitat, is also based on an
understanding of the proposed design, the natural resources in the study area, professional experience,
and past scientific studies of the effects of similar projects.

1.3.3 Cumulative Effects

To document cumulative effects for this study, the analysis followed the five-part evaluation process
outlined in Fritiofson v. Alexander, 772 F.2d 1225 (5th Cir., 1985), as described in FHWA’s Guidance:
Questions and Answers Regarding the Consideration of Indirect and Cumulative Effects in the NEPA Process
(FHWA, 2014b):

1) What is the geographic area affected by the study?

2) What are the resources affected by the study?

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?

Each of these parts of the Cumulative effects evaluation process is discussed in Section 3 of this technical
report.
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2.
2.1

INDIRECT EFFECTS ANALYSIS
STEP 1: SCOPING

The first step in the indirect effects analysis includes scoping activities and the identification of the ICE
study areas in order to set the stage for the remaining steps. As part of this scoping effort, input received
during preparation of the /-95 HOT Lanes Project Environmental Assessment (FHWA and VDOT, 2011) is
considered in the current analysis. In addition, a number of local and regional planning documents were
reviewed. These include comprehensive and/or capital improvement plans for Fredericksburg, Prince
William, Fauquier, Stafford, King George, and Spotsylvania Counties, and the town of Dumfries. The
analysis also includes reviews of the long-range transportation plans for MWCOG and FAMPO. The
following is a summary of how each document refers to the Fredericksburg Extension Study:

I-95 HOT Lanes Project Environmental Assessment (FHWA and VDOT, 2011) examined
environmental impacts for the project extending 46 miles from Spotsylvania County to Fairfax
County. FHWA and VDOT conducted federal, state, and local agency coordination to obtain
pertinent information and to identify key issues regarding potential environmental impacts.
FHWA and VDOT completed review of the National Capital Region TPB’s 2010 Financially
Constrained Long Range Transportation Plan (CLRP) and FY 2011-2016 TIP, which were found to
conform to the STIP. The southern portion of the project (south of the Prince William / Stafford
County line) was included in the FAMPQO’s 2035 CLRP and FY 12-15 TIP, which were also found to
conform to the STIP. Through review of these plans and other local and county planning
documents, FHWA and VDOT determined that the project was consistent with local
comprehensive planning regarding land use goals in the surrounding area and transportation in
the project corridor.
Town of Dumfries Comprehensive Plan (Town of Dumfries, 2014) has defined a policy that actively
supports all improvements to [-95 that reduces through traffic in town. This policy includes:
promoting VDOT and FHWA initiatives to construct additional capacity on I-95 without financially
impacting town residents; promoting planning and construction of additional HOV lanes south of
Exit 152 in order to relieve spillover traffic that clogs town roads when 1-95 is congested; and
promoting the use of HOV lanes, as well as carpooling and vanpooling, through incentives for
destinations that accommodate ridesharing programs.
Prince William County 2008 Comprehensive Plan (Prince William County, 2008) does not directly
reference the Fredericksburg Extension Study, but it does recommend the addition of a fourth GP
lane in both directions and the addition of a third Express Lane to assist in handling the increasing
commuter traffic associated with adjacent jurisdictions to the north and south beginning at the
Stafford and Prince William County lines. The County has an action strategy to work with VDOT
and federal agencies to enhance the capacity of I-95 with these improvements.
Stafford County Comprehensive Plan 2016-2036 (Stafford County, 2016b) identifies that its
transportation system currently experiences significant morning and afternoon traffic congestion,
and the county anticipates that multiple road network improvements would be required based
on their 20-year growth projection. The county’s transportation plan identifies and supports the
following improvements to I-95 in the study area:

0 Reconstruction/relocation of the Courthouse Road interchange

0 Extending Express Lanes from Garrisonville Road to Exit 126

0 Centreport Parkway ramp improvements

August 2017 13



Interstate 95 Express Lanes Fredericksburg Extension Study
Indirect and Cumulative Effects Technical Report

0 Inner shoulders to lane conversions
0 Rappahannock River Crossing Southbound Project

e Fredericksburg Virginia Comprehensive Plan (Fredericksburg, 2015) identifies transportation goals
and initiatives that would guide transportation development in the City and outline the key steps
for implementing the long-term goals for the City’s transportation system. Goals include reducing
congestion, improving transportation efficiency, and enhancing safety. The City would continue
to seek transportation solutions through the regional planning process with FAMPO and other
partnerships. The Plan recognizes VDOT’s desire to extend the Express Lanes from Garrisonville
Road to Exit 126.

e Spotsylvania County Comprehensive Plan (Spotsylvania County, 2016) recognizes the importance
of 1-95 as part of the Washington to North Carolina Corridor of Statewide Significance and lists
strategies identified in Virginia’s long-range multimodal policy plan (VTrans2035) to increase
highway capacity through interchange improvements and modifications, interchange
construction, and widening. The county’s Transportation and Thoroughfare Plan identifies the
following policies to provide direction for transportation-related decision-making in the county:

0 Maintain acceptable levels of service (LOS) on public roads;

0 Ensure that new development does not degrade LOS;

0 Promote alternative modes of transportation and multi-modal facilities;

0 Plan transportation facilities to minimize adverse effects on historic and environmental
resources; and

0 Plan transportation facilities that are cost-effective and can be completed in a timely
fashion.

e 2016 Amendment to the Constrained Long-Range Transportation Plan (MWCOG, 2016) for the
National Capital Region includes all major transportation projects reasonably expected to be
completed in the region through 2040. The document defines major projects as those “which
directly affect interstates, major arterials, and expressways or freeways with at-grade
intersections, as well as dedicated transit facilities.” The document includes planned
improvements to US 1 in Prince William County, but it does not mention the Fredericksburg
Extension Study or its components.

e 2040 Long Range Transportation Plan (FAMPO, 2013) identifies highway needs through 2040 to
address roadway performance “caused by deteriorated conditions, congestion, and the need for
more efficiency and connectivity in the Regional surface transportation system.” The
organization’s fiscally constrained highway plan includes 37 projects and 12 preliminary
engineering studies funded for implementation or analysis in the study area. Interstate projects
and studies include:

0 Reconstruction/relocation of the VA 630 / Courthouse Road interchange (Exit 140);

0 Extending Express Lanes from near VA 610 / Garrisonville Road (Exit 143) to Exit 126;
0 Constructing Inner shoulders to lane conversions for use during peak periods; and the
0 Rappahannock River Crossing Southbound Project.

More recently, as part of the Revised EA process, VDOT mailed scoping letters and questionnaires
regarding ICE in November and December 2016 to the following state, federal, and local agencies and
organizations to obtain pertinent information and data, as well as to identify key issues regarding the
potential environmental impacts for this study:

e Caroline County e City of Fairfax
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e  City of Fredericksburg e US Environmental Protection Agency

e DoD-Air Force District of Washington e US Fish and Wildlife Service (USFWS)

e DoD-Office of Economic Adjustment e US Forest Service (USFS)

e DoD-Office of the General Council e USNPS

e DoD-Office of the Secretary of Defense e Virginia Department of Agriculture and

e DoD-Washington Headquarters Service Consumer Services

e Fairfax County e Virginia Department of Aviation

e Fredericksburg Area Metropolitan e Virginia Department of Conservation
Planning Organization and Recreation (VDCR)-Department of

e MCBQ Natural Heritage (VDCR-DNH)

e National Capital Region Transportation e Virginia Department of Emergency
Planning Board Management-Region 7

e National Oceanic and Atmospheric e Virginia Department of Forestry (VDOF)
Administration (NOAA)-National Marine e Virginia Department of Environmental
Fisheries Service (NMFS), Habitat Quality (VDEQ)
Conservation Division e Virginia Department of Game and

e Natural Resources Conservation Service Inland Fisheries (VDGIF)-Environmental
(NRCS) Services Section

e Prince William County e Virginia Department of Health, Office of

e Spotsylvania County Drinking Water

e Stafford County e Virginia Department of Historic

e Town of Dumfries Resources (VDHR)-Office of Review and

e Town of Occoquan Compliance

e Town of Quantico e Virginia Department of Housing and

e US Army Corps of Engineers (USACE)- Community Development
Norfolk District e Virginia Department of Mines, Minerals,

e US Department of Housing and Urban and Energy
Development, Richmond Field Office e Virginia Department of Rail and Public

e US Department of Interior-Office of Transportation (VDRPT)
Environmental Policy and Compliance  Virginia Economic Development

e US Department of Transportation Partnership
(USDOT)-Federal Railroad e Virginia Marine Resources Commission
Administration (VMRC)

e US Department of Transportation- e Virginia Outdoors Foundation (VOF)
Federal Transit Administration e Virginia State Police Department

Survey gquestionnaires customized for various stakeholders or agencies requested input on the ICE study
area boundaries, the impact methodology to be used for resources of interest to recipients, and any data
helpful to the ICE analysis. Respondents provided information about other projects underway or in
planning stages to be considered in the ICE and specific environmental resources to evaluate or consider.
Only one respondent provided a comment specific to the ICE analysis. The USACE indicated in their
response that use of the Hydrologic Unit Code (HUC) 12 digit boundary in the ICE might not be of sufficient
size to address the indirect effects to aquatic resources that could extend downstream and beyond the
limits of the HUC 12 digit boundary. Therefore, the boundaries used to examine the indirect effects of the
study were expanded to include potential downstream impacts as discussed in Section 2.2.1.
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On March 21, 2017, and March 22, 2017, VDOT held Public Information Meetings (PIM) to introduce the
study to the public, share available information, and gather public input for consideration during study
development. Twenty comments were received as a result of the PIMs but none concerned the ICE
analysis.

2.2 STEP 2: IDENTIFY STUDY AREA DIRECTION AND GOALS

The ICE geographic study areas used for assessing indirect effects on particular resources are defined in
this step. Step 2 also provides the context for understanding changes and trends that have occurred over
time resulting in current resource conditions in the ICE study areas, and identifies goals for the future as
expressed in area plans.

2.2.1 Study Areas

As described in Section 1.3.2, the NCDOT guidance recommends induced growth impacts are most often
found up to one mile around a freeway interchange and two to five miles along major feeder roads. These
distances would capture induced growth around new and existing interchanges. The NCDOT guidance
notes several factors that influence the likelihood of induced growth, including the extent and age of the
existing transportation infrastructure, land availability, and regional economic conditions. As previously
discussed, 1-95 in the study corridor opened over 50 years ago, and the areas near interchanges in Prince
William County and northern Stafford County are generally built-out or constrained by protections
afforded by the National Park Service (Prince William Forest Park) or DoD (MCBQ). Induced growth effects
from the proposed transportation improvements in this area would result from infilling and be subject to
community planning requirements. Land in central and southern Stafford County is less urbanized when
compared to northern Prince William County, and the Build Alternative may result in development shifts
in these areas, in accordance with community planning and as favorable economic conditions permit.

The proposed I-95 Express Lanes would provide an alternative travel option, with improved reliability and
reduced travel times compared to the existing 1-95 GP lanes, for users of the existing interchanges and
feeder roads within the study area. However, the 1-95 Express Lanes would be dynamically priced to
manage total demand, limiting the overall additional traffic demand that would be served. On a daily
basis, by providing additional managed lane capacity, the Build Alternative is expected to increase
throughput along the I-95 corridor by approximately six percent north of Exit 143 and eight to ten percent
between Exits 133 and 143 when compared to the No-Build Alternative.

The proposed Build Alternative would provide access to the Interstate 95 corridor at the same locations
where access is provided under the No-Build Alternative. One new direct (reversible) ramp connection
from the I-95 Express Lanes is proposed to Old Courthouse Road; this ramp would serve a relocated park-
and-ride facility and offer direct access to the Express Lanes from the Old Courthouse Road / Courthouse
Road interchange (Exit 140) area. Since the direct ramp access is located in close proximity to the Exit 140
interchange, the proposed induced growth area (one mile around the interchange) would be appropriate
at this location. The remaining connections would be between the 1-95 Express Lanes and the [-95 GP
Lanes; users would need to access I1-95 GP lanes via the feeder roads at the other existing interchanges
(Exit 133, Exit 136, Exit 143, and Exit 148) and then enter the Express Lanes via slip ramp or flyover ramp
connections. Following the guidance, as these interchanges are existing, use of the one-mile buffer is also
appropriate to define the Induced Growth study area.

Major feeder roads near locations of proposed ramps or access points to existing interchanges are
included out to a distance of three miles from the interchange. Interchanges with a three-mile buffer
include Exit 133, Exit 140, and Exit 148. The ICE study used the three-mile distance at these interchanges
and ramp locations as the expanded Express Lane access from these interchanges may increase the
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potential for induced growth near the interchange. Therefore, use of the larger study area in the ICE
analysis would capture the existing land use and development conditions further afield of the interchange
and allow for examination of induced growth affects. Feeder roads at the remaining interchanges in the
study area (Exit 136 and Exit 143), are included in the Induced Growth Study area out to a distance of two
miles from the interchange. No ramps or new connections are proposed at these interchanges; therefore,
the potential for induced growth is less than at Exit 133, Exit 140, and Exit 148. Use of the two-mile
distance is appropriate at these interchanges and within the range of the recommended guidance.

Along all the major interchange feeder roads included in the Induced Growth study area, a 1,000-foot
buffer was applied to the roadway centerline. The 1,000-foot buffer is used because it represents a
conservative estimate of the distance over which the influence of the study could be felt and is
comparable to the areas of potential effect used for other impact assessments and resources. Based on
the above principles, the indirect effects analysis focuses on the potential for ecological and
socioeconomic impacts that could occur as a result of the proposed Build Alternative outside of the area
of direct impact.

Figure 2-1 shows the Induced Growth study area. Portions of the Induced Growth study area are included
within each of the specific resource study areas described below.

Specific ICE study areas were developed for each of the following resources:

e Socioeconomic Resources: The Socioeconomic Resources ICE study area was established to
analyze indirect effects to land use, socioeconomics (including environmental justice), and
parks/recreational resources/open space. The Socioeconomic Resources ICE study area includes
those Census block groups that lie directly within or partially within the area of proposed
improvements (Figure 2-2).

e Natural Resources: The Natural Resources ICE study area was established to analyze indirect
effects to water resources, wildlife habitat, and threatened and endangered species. The Natural
Resources ICE study area is based on VDCR Virginia HUC subwatersheds encompassing the Build
Alternative’s direct impact area, and in response to the scoping comment provided by the USACE,
as described in Section 2.1, those HUC subwatersheds near and downstream of the study area
corridor, including the Potomac River (Figure 2-3). No other responses received during scoping
concerned the Natural Resources ICE study area boundary.

e Historic Resources: The Historic Resources ICE study area was established to analyze indirect
effects to architectural and archaeological resources (Figure 2-4). The Historic Resources ICE study
area includes the area of potential effects (APE) within which indirect effects to architectural
historic properties could occur from visual, audible, and atmospheric elements that could
diminish the integrity of historic properties. The Build Alternative’s limit of disturbance (LOD) is
the basis for definition of the APE. For potential effects to architectural historic properties beyond
the LOD, the indirect effects APE for this undertaking includes tax parcels immediately adjacent
to the LOD not already impacted by modern development and sound walls. The archaeological
APE is defined as the Study’s LOD. The effects of the undertaking on historic properties, including
indirect effects, are considered under Section 106 of the National Historic Preservation Act
(NHPA) of 1966, as amended, and its implementing regulations (36 CFR Part 800), as reported in
the Interstate 95 Express Lanes Fredericksburg Extension Study Historic Resources Technical
Report (VDOT, 2017d). Indirect effects analyzed in this ICE document are those related to
potential changes in access and induced growth.
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Figure 2-1: Induced Growth Study Area
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Figure 2-2: Socioeconomic Resources ICE Study Area
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Figure 2-3: Natural Resources ICE Study Area
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Figure 2-4: Historic Resources in the Historic Resources ICE Study Area
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No ICE study areas for air quality or noise are defined. The air quality ICE of the Fredericksburg Extension
Study alternatives are evaluated in the Interstate 95 Fredericksburg Extension Study Air Quality Technical
Report (VDOT, 2017e) and take into account future air quality impacts for the region. Potential noise
effects are evaluated for the study alternative’s alignment in the Interstate 95 Fredericksburg Extension
Study Preliminary Noise Analysis Technical Report (VDOT, 2017f) that incorporates the existing cumulative
ambient noise environment with contributions from all sources including aircraft and railroads (regardless
of where these sources are located). Mitigation for noise impacts is based on the forecasted noise levels
in the design year.

2.2.2 Direction and Goals

The direction and goals considered for the analysis are independent of the transportation alternatives
being evaluated in the Revised EA and include social, economic, growth-related, and natural and cultural
resources-related issues. Evidence indicates that transportation investments result in land use changes
only in the presence of other factors. These factors include supportive local land use policies, local
development incentives, availability of developable land, and a favorable investment climate (TRB, 2002).

An understanding of local goals combined with a thorough knowledge of demographic, economic, and
social trends is essential to understanding the potential for study-influenced changes. It is also important
to understand the regional goals for consideration of potential indirect effects to the natural environment,
and whether potential effects are in line with local goals as a determinant of impact significance and an
indicator of effects that merit further analysis. The following sections describe the existing and planned
land use, population/employment, and economic development trends in the Socioeconomic Resources
ICE study area, presented in order to provide insight to the direction and goals for the Fredericksburg
Extension study area corridor. In addition, environmental resource impact trends and protection goals
within the Natural Resources ICE study area and Historic Resources ICE study area are discussed.

2.2.3 Historic Land Use

Early historical records show the area was inhabited by Native American tribes whose settlements
clustered around waterways (Prince William County, 2012a). The first European contact occurred in the
early 1600s when Captain John Smith first explored the Potomac River in 1608 (Prince William County,
2012a). At that time, the region was heavily wooded and the shoreline along the Potomac was in
relatively “pristine” condition, with many more wetlands and wildlife than are present today.

The region was visited intermittently by explorers for the next several decades and one of the first
permanent settlements appeared along Aquia Creek in 1647 (Stafford Historical Society, 2017). Further
European settlement was established relatively quickly. As the Europeans settled the area, they took village
sites and fields from the Native Americans. Stafford County was formally established in 1664 followed later
by Spotsylvania County in 1721. Fredericksburg was formed from Spotsylvania County in 1728 (Spotsylvania
County, 2017). King George County, named for King George | of England, was formed from Richmond
County in 1720 (King George County, 2017). The Virginia General Assembly founded Prince William County
in 1730 from which Fauquier County (1759) was later formed.

With its abundance of timber, sandstone, fish, iron ore, and waterpower, industry dominated Stafford
County from the late 1600s until the Civil War (Stafford Historical Society, 2017). Land use in other areas
was predominately based on agriculture, such as tobacco production (Sweig, 1995), with the town of
Dumfries exporting more tonnage of tobacco than the entire colony of New York in 1763 (Prince William
County, 2012a). The settlement and agricultural expansion resulted in changes to and loss of natural
communities that were present when the area was in nearly pristine condition. In 1784, ferry service
opened across the Rappahannock River, connecting Stafford County and Fredericksburg, allowing farmers
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and plantation owners to transfer crops to waiting ships. The ferry service established Fredericksburg as
a dominant and thriving port and commercial center (Fredericksburg, No Date a).

Land use continued to be predominately agricultural following the end of the Revolutionary War.
However, in the early nineteenth century, portions of Virginia had made the shift from an exclusively
agrarian society to a diverse landscape with well-developed towns and cities (Fredericksburg, No Date b).
New roads were constructed through the region and the railroad era began in Virginia around 1811. The
Richmond, Fredericksburg, and Potomac Railroad, chartered in 1834, connected Richmond to
Fredericksburg in 1837 and then later to the Potomac River at Aquia Creek in 1842. In 1851, the railroad
reached Manassas (Prince William County, 2012a).

The Antebellum Period (1812-1865) brought many internal improvements funded by the Virginia Board
of Public Works including large-scale construction of railroads and turnpikes. Development also included
construction of the Falmouth canal in Stafford County to power massive flour mills, and construction of a
canal on the Rappahannock River began in 1829 (Stafford County, 2014). When completed in 1849, the
canal extended 15 miles from the fall line at Fredericksburg to Waterloo in Fauquier County, and
incorporated nearly 50 locks and 20 dams (VirginiaPlaces.org, No Date). The Fredericksburg Water Power
Company purchased the canal and constructed an 18-foot high dam (Embrey Dam) at Fredericksburg in
1855 to turn waterwheels that powered machinery in nearby mills.

During the Civil War (1861-1865), many Union forts were constructed where thousands of troops were
stationed throughout the region, and many battles were fought after the Commonwealth ratified
succession on May 23, 1861. The Fredericksburg and Spotsylvania National Military Park is located within
the study area. Major battlefield sites nearby include Spotsylvania Courthouse Battlefield, Chancellorsville
Battlefield, Manassas National Battlefield, and the Ox Hill Battlefield.

Following the Civil War, economic growth struggled in the region during the Reconstruction period and
this limited population growth in some areas (Fredericksburg, No Date c). Stafford County’s population
did not recover until the 1940s following World War | and the Depression (Stafford County, No Date).
However, with vast increases in the size and scope of the federal government, the northern portion of the
study area changed from an agrarian land use, to predominately residential, to intensive commercial and
residential. This pattern continued through Prince William County, central and southern Stafford County,
and Fredericksburg. The Prince William County and Fredericksburg populations expanded nearly 60 and
99 percent between 1900 and 1940, respectively (US Census Bureau, 1995).

As the federal government expanded, so did its land holdings. Marine barracks were established on the
Quantico River in 1917, and the Marine Corps Base Quantico became an official training facility for the
Navy in Prince William County. The town of Quantico, surrounded by the facility, was incorporated into
the Base in 1927.

Commercial and residential development expanded and population growth increased exponentially
following World War II. Along with the expanding population came increased automobile production and
more and better roadways. State Route (SR) 1 (later US 1) was completed between Four Mile Fork in
northern Spotsylvania County to Washington, DC in 1918. In 1964, |-95 was completed from
Fredericksburg to the southern end of the Henry G. Shirley Highway. Passenger rail service was expanded
in the study area with development of the VRE in 1992 that used tracks owned by Amtrak, Norfolk
Southern, and CSX Transportation to connect Fredericksburg to Union Station in Washington, DC. A VRE
station was opened in 2015, off US 17 and approximately five miles south of Fredericksburg, adding
northern Spotsylvania County to the Fredericksburg service line.

As detailed in Section 2.1, the comprehensive plans for Dumfries, Fredericksburg, and Stafford and
Spotsylvania Counties have been updated since completion of the original EAin 2011. The Fredericksburg,
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Stafford County, and Spotsylvania County plans, have been updated following completion of the first
section of Express Lanes extending south to Exit 143 in 2014. Each of these plans acknowledges the role
that 1-95 has played in historic, and current, land use patterns, and each supports improvements that
would reduce congestion on local roadways. However, only Stafford County has indicated that it has
adjusted its land use plans to accommodate anticipated growth resulting from the proposed construction
of Express Lanes in the study area. As discussed further in Section 2.2.4, Stafford County would focus
future residential growth and commercial development resulting from the Express Lane expansion into
Target Growth Areas (TGAs) located near |-95.

Historic topographic maps and aerials most readily illustrate the pace and extent of growth in the region
since the mid-Twentieth century. The maps and aerials also show the progression and extent of
development impacts to the natural environment and historic properties. The US Geological Survey’s
(USGS) historical topographic maps for 1944 and aerials obtained from various sources for the years of
1960, 1971-1972, 1980, 1991, 2004, and 2015-2016 are available and are included in Appendix B for ease
of reference. These maps and aerials were reviewed, and developments discussed, at a smaller scale as
the study area is approximately 421 square miles in size and includes portions of five counties and one
city. The development discussed captures the periods just before, during, and after construction of 1-95
in the Fredericksburg Extension study area corridor and subsequent growth.

The following summarizes the review of historic topographic mapping and aerials in order by date.

1944 Topographic Mapping

The 1944 topographic mapping depicts Fredericksburg as highly developed. Development outside the city
is clustered around US 3, US 17, and US 1. The Virginia Electric Power Company canal, Embrey Dam, and
the Richmond, Fredericksburg, and Potomac Railroad are shown on the map. The railroad runs to the east
of US 1, which was the primary north to south highway through the region at the time, and through the
southeast end of Fredericksburg. The green space depicted on the map represents forested areas. Little
green space is located along the Rappahannock River, as the majority of this land has been cleared for
agricultural use. The degree of development decreases north of Fredericksburg, along US 1, towards
Stafford. The development that does exist is located along US 1, the railway, Courthouse Road, and VA
627 / Mountain View Road. Development along Aquia Creek is likely for residential uses and occurs at
points along the creek and at the end of the peninsula created by Aquia Creek and the Potomac River.
Development increases and forested land decreases along Garrisonville Road to the west of US 1.

Boundaries for the US Marine Corps Reservation (future MCBQ) are depicted on the mapping with its
boundary being similar in location to its position today. Development within the Reservation is clustered
along US 1, south of Chopawamsic Creek, and along the shoreline of the Potomac River. There is dense
development along the Potomac, the railway, and in the town of Quantico. Telephone and powerline
easements cross from south to north through the Reservation and east to west towards the town of
Quantico. Development increases along the northern boundary of the Reservation in the towns of Triangle
and Dumfries. The development is located near Route 689 (future Fuller Road), Route 626 (future Joplin
Road), US 1, and along the alignment of future Dumfries Road.

1960 Aerials

The 1960 aerials depict an increase in development along US 1 in Fredericksburg and southern Stafford
County; however, construction of I-95 has yet to commence. The amount of green space has been reduced
to the east of the Richmond, Fredericksburg, and Potomac Railroad and the amount of land used for
agricultural purposes has increased. There is evidence of increased residential development along County
Road 607 (Deacon Road), County Road 606 (Ferry Road), and County Road 1004 (Kelley Road) in southern
Stafford County. A cleared easement now connects to both sides of the Rappahannock River at the Embrey
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Dam site. This is likely a transmission line easement and it travels roughly southwest to northeast and
parallels US 1 to its east through Stafford and Prince Williams Counties. The easement connects to an
additional easement located to the west of Occoquan and Woodbridge. A dam has been constructed on
Beaverdam Run in Stafford County, creating Lunga Reservoir within MCBQ.

Increased development is evident around the towns of Stafford, Widewater, and Widewater Beach along
Aquia Creek and the Potomac River in Stafford County. Residential subdivisions are now evident along US
1 near the location of future Allen Dent Road in Prince William County. Initial development of the Possum
Point Power Station on Possum Point, located at the junction of Quantico Creek and the Potomac River,
has been completed along with additional transmission easements that originate at the station.

1971-1972 Aerials

The NB and SB lanes of 1-95 are complete throughout the study area and they cross the Rappahannock
River to the west of the main developed area of Fredericksburg. Entry and exit ramps to US 3 in both the
NB and SB directions are complete. The interchanges for Courthouse Road and Garrisonville Road are also
complete. Land formerly used for agriculture in northern Spotsylvania County and southern Stafford
County has been converted to residential developments. Roads and residential housing have been
developed in a block format in Bel Air, near Deacon Road, and along Ferry Road in Stafford County. A dam
has been constructed on Potomac Creek, west of 1-95, creating Abel Lake, a drinking water reservoir for
Stafford County. The roadways to the future Aquia Harbour development have been cleared and the Aquia
Harbour yacht club building and boat slips are under construction.

The Smith Lake dam is complete along Beaverdam Run, prior to its connection with Aquia Creek, thus
creating the Smith Lake Reservoir. Development has increased along Onville Road and within the Marine
Corps Base. Land is cleared and buildings have been constructed along the MCB-2 and MCB-3 base roads.
Development has also continued within the Base along the Potomac River with construction of Marine
Corps Air Station, Quantico that was renamed to Marine Corps Air Facility, Quantico in 1976.

In Prince William County, the 1-95 interchanges at Russell Road, Joplin Road, Dumfries Road, and Dale
Boulevard are complete. Residential and commercial development has increased between US 1 and 1-95
and to the east of US 1 in Triangle and Dumfries. Additional transmission line easements were cleared in
the region and originate at the Possum Point Power Station.

1980 Aerials

The 1980 aerials depict an increase in development in Fredericksburg and southern Stafford County along
Us, 1, US 3, White Oak Road, and US 17. This development has converted former agricultural land to
residential and commercial uses. Development has also increased along Courthouse Road and
Garrisonville Road and within Aquia Harbour in Stafford County. The coal ash ponds at the Possum Point
Power Station are visible in the imagery.

1991 Aerials

The 1991 aerial imagery indicates that development within Fredericksburg and Stafford County has
progressed with additional residential and commercial areas evident along US 1, US 3, White Oak Road,
and US 17. Development to the west of I-95 along Garrisonville Road has continued, and the land has been
cleared for the Weapons Training Battalion and Federal Bureau of Investigation pistol, rifle, and shotgun
ranges within MCBQ. In Prince William County, land has continued to develop at a faster pace. Residential
areas have expanded on the main side of MCBQ, in Triangle, and Dumfries.
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2004 Aerials

As in the previous decades, land used for residential and commercial development has increased along
US 1, US 3, White Oak Road, and US 17. Construction has commenced at the Centreport Parkway
interchange, approximately 2.9 miles north of the US 3 interchange in Stafford County. The Stafford
Regional Airport, which opened for business in 2001, has been constructed west of I-95 in Stafford County
(Stafford Regional Airport, 2017). In eastern Prince William County, development east and west of 1-95
has increased substantially.

2015-2016 Aerials

Compared to the historic level of development experienced in Fredericksburg and Prince William County,
development since 2004 within these localities was generally in the form of infill. In Stafford County,
increased residential and commercial use has occurred along Garrisonville Road and US 3, and the
Centreport Parkway interchange is complete. Residential development has expanded north and south of
Courthouse Road to the east and west of I-95. Development in Stafford County has transitioned from rural
and suburban residential between Garrisonville and Fredericksburg to centralized and planned residential
communities with access to feeder roads to the I-95 interchanges.

Historic Aerials Review Conclusions

Prior to 1960, growth and development in the study area was tied to the previous development and
growth of Fredericksburg and US 1 and government investments that occurred at MCBQ. The
development of I-95 in the early 1960s has facilitated growth in this area providing increased capacity and
connectivity extending from Fredericksburg to north of the study area and Washington, DC. The suburban
growth in this area has occurred near |-95 interchanges. Substantial development occurred in the study
area in Prince William County, north of MCBQ and Prince William Forest Park, east to the Potomac River
and west to Hoadly Road. This development included suburban and urban residential developments, large
commercial areas, and shopping centers. This rapid development followed completion of I-95 in the study
area. Currently, the undeveloped lands within this section of Prince William County contain wetlands,
streams, floodplains, and the associated protections each are provided.

2.2.4 Land Use Patterns and Local Plans

The following sections describe the local plans that guide the land use patterns and other development
within the Socioeconomic ICE study area. Additional information is available in the Interstate 95
Fredericksburg Extension Study Socioeconomics and Land Use Technical Report (VDOT, 2017g). The town
and county plans described below provide a general, overarching planning guide for community
development with some plans including selective neighborhood or area-specific plans that focus on issues
specific to that planning area. Transportation elements of the below plans that overlap with the
Fredericksburg Extension Study are described under Step 1 in Section 2.1.

Prince William County

Prince William County updated the Long-Range Land Use Plan section of their 2008 Comprehensive Plan
in July 2012 to provide planned guidance for long-range land use planning that would help create
“sustainable transportation networks and encourage development that is environmentally and fiscally
sound.” Using nationally recognized smart growth principles the county plans to ensure that open space
and cultural resources are preserved, economic development is supported and expanded, the county’s
fiscal health is strengthened, and its residents have an exceptional quality of life. The county details in the
plan the goals, policies, and strategies it intends to use to meet these principles (Prince William County,
2012b).
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The plan divides the county into two general geographic areas including the Rural Area and the
Development Area. The Rural Area consists of areas considered to be sensitive resources including
agricultural, open space, and forested land. The portion of the Socioeconomic ICE study area occurring in
Prince William County is contained within MCBQ and inside of the county-designated Rural Area.

The Development Area consists of the portion of the county that is currently developed, or which would
be developed at a residential density greater than that in the Rural Area as well as commercial, office, and
industrial uses. The county intends to focus funds for future infrastructure improvements and public
facilities in the Development Area. In the Long-Range Land Use Plan, the county also encourages
“development that infills undeveloped portions of established stable neighborhoods in the Development
Area, at a density, mass, height, and intensity that conforms with those neighborhoods-so long as the
general Long-Range Land Use Plan designation of that neighborhood is upheld.”

The 2008 Comprehensive Plan contains seven approved sector plans that provide the vision, goals, and
community design plans for designated areas in the county (Prince William County, 2008a). In addition to
designated areas in the County with design plans, the Socioeconomic ICE study area is comprised of
MCBQ, Prince William Forest Park, Quantico National Cemetery, National Museum of the Marine Corps,
Locust Shade Park, and Forest Greens Golf Club. These restricted access areas are outside of any approved
sector plan areas.

Town of Dumfries

The town of Dumfries’ Town Council adopted the Town of Dumfries Comprehensive Plan in July 2014. In
the plan, the town acknowledges that use of US 1 is increasing as I-95 becomes more congested. It also
recognizes the need for improvements to US 1, such as grade-separated interchanges, to compensate for
increased congestion. Further, the plan contains the goals, policies, and strategies the town plans to
implement to form future land use decisions and contains small area plans for the northern and southern
gateways into town (Town of Dumfries, 2014). In regards to current land use, the town’s dominant uses
are residential (40 percent), commercial (12 percent), civic (10 percent), and non-conforming (10 percent).
For future growth, the town indicates that its location along 1-95, proximity to expanding military bases,
affordable housing, and expanding metropolitan economy would foster future population growth (Figure
2-5). However, the amount of vacant land in the town is limited; therefore, the potential for infill growth
is limited. For growth to occur, redevelopment must convert existing developed sites to higher densities
(Town of Dumfries, 2014).

Stafford County

Stafford County’s 2016-2036 Comprehensive Plan specifies the goals, objectives, policies, and
implementation tools with which the county plans to guide future development. Plan elements include
Environmental Plans, a Land Use Plan, and Community Facility, and Infrastructure Plans (Stafford County,
2016b). The Land Use Plan was developed to assist the county in directing the location, type, and intensity
of future land uses.

The Land Use Plan identifies Planning Areas within its Urban Services Area where the county plans to focus
much of its infrastructure, facility planning, and growth and avoid distributed growth in agricultural/rural
areas, which are considered sensitive resources. The Planning Areas include TGAs and economic
development Priority Focus Areas (PFAs). The county would focus approximately 50 percent of future
residential growth (2016 to 2036) in TGAs, to be combined with commercial land uses (Stafford County,
2016b). By focusing growth in the TGAs the county is appropriately planning to reduce unintended and
negative impacts upon [-95 and commute times for Stafford County residents, as well as, planning for
potential growth associated with the planned expansion of Express Lanes in the county. The TGAs have
also been located to minimize encroachment effects on MCBQ and the Stafford Regional Airport.
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The PFAs, including planned redevelopment areas, represent the areas where the county encourages
future business development. There are five TGAs contained in the Land Use Plan, three of which are
combined TGAs/PFAs and are within the Socioeconomic ICE study area (Figure 2-5). Four redevelopment
areas are presented in the Plan, with three occurring in the Socioeconomic ICE study area.

The Courthouse TGA/PFA is the county’s first choice for targeted growth based on the planned
improvements to Courthouse Road and proposed Express Lane improvements along I-95 (Stafford County,
2016b; Stafford County, 2016c). The county has planned for growth in this area resulting from these
improvements, in the near term, with development of vacant land, and in the mid-term with controlled
redevelopment primarily focused on the intersection of Courthouse Road with US 1. The Plan states that
additional streets should be developed around the Courthouse area to create a grid street pattern, and
to establish this area as the center of Stafford County (Stafford County, 2016b).

The Central Stafford Business Area TGA/PFA includes land in close proximity to Stafford Regional Airport
and is limited in utility infrastructure. The county plans to target future commercial growth in this area
and intends that the area become the employment center for the county (Stafford County, 2016b). The
area includes two mixed-use sections where residential dwelling units could be supported.

The Warrenton Road TGA/PFA has opportunities for near-term, mid-term, and long-term growth and is
also TGA designed to accommodate growth anticipated with completion of Express Lanes in the study
area. (Stafford County, 2016b; Stafford County, 2016c). In the near-term, the county plans to focus growth
in this area within undeveloped land to support business along the US 17 corridor. In the mid and long-
term, the county intends to redevelop the mix of highway commercial and industrial uses to align with
the county’s Master Redevelopment Plan for the Southern Gateway (Volume V) (Stafford County, 2011).
The Southern Gateway Redevelopment Area contains the majority of the Warrenton Road TGA/PFA, and
is generally defined as the area along US 17 from Berea Church Road to I-95 in the east to Celebrate
Parkway in the west. It is a mix of low-density retail and commercial uses with several hotels near 1-95.
The county plans to redevelop the area with higher commercial and mixed-use densities.

The Boswell’s Corner Planning Area is a PFA and redevelopment area planned for future economic
development due to its location, road access, and the presence of the adjacent MCBQ. The area is
recommended for primarily business and industry future land use with no additional dwelling units
recommended.

The Aquia Town Center Planning Area is a PFA and is part of a private redevelopment project.
Redevelopment in the area includes Class-A office space, residential space, and commercial retail uses.

The Historic Falmouth Village Planning Area is a PFA and redevelopment area currently developed with a
mix of commercial uses intermixed with residential communities. The area is recommended for primarily
mixed-use future land use with park land use designated on the Historic Port of Falmouth Park and the
Belmont Estate.

2.2.5 Planning and Forecasting

Population Growth Trends

The US Decennial Census (2010) reported that the total resident population in Virginia, Prince William,
and Stafford Counties was 8,001,024, 402,002, and 128,961 persons, respectively (US Census Bureau,
2010). The US Census Bureau’s American Community Survey (ACS) 2011-2015 5-year dataset reports that
the total resident population in 2015 in Virginia was 8,256,630 (a 3.2 percent increase from 2010), 437,271
in Prince William County (a 8.8 percent increase from 2010), and 137,145 in Stafford County (an 6.3
percent increase from 2010).
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Figure 2-5: Proposed Development Areas within Stafford County
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The MWCOG projects population per Transportation Analysis Zone (TAZ) from 2015 to 2040. The current
MWCOG Round 9.0 projections indicate that by 2040, the resident population of the Socioeconomic
Resources ICE study area TAZs would increase from 59,583 to 98,212; a 64.8 percent increase. In
comparison, the MWCOG Round 9.0 projections anticipate the resident population of Prince William
County would increase by 29.6 percent and Stafford County would increase by 68.6 percent over the same
period (Figure 2-6).

The Weldon Cooper Center for Public Service projects the statewide resident population would increase
from 8,382,993 in 2015 to 10,201,530 persons in 2040; a 21.7 percent increase (Weldon Cooper Center
for Public Service, 2017).

Employment Trends

The Socioeconomic Resources ICE study area encompasses parts of Prince William and Stafford Counties
that are home to major employers within the area. Besides local school districts and local government
employers, top employers in the area include GEICO (Stafford County), Wal-Mart (Prince William County),
and the US Government (Prince William and Stafford Counties) (Virginia Employment Commission, 20173;
Virginia Employment Commission, 2017b). In 2015, Marine Corps Base Quantico had a daytime population
of 31,000 (National Capital Planning Commission, 2016). The daytime population is expected to increase
on Base to 43,000 persons by 2035, an increase of approximately 39 percent. Future development is
planned on Base to support the anticipated increase.

The MWCOG projects employment per TAZ from 2015 out to the year 2040 (Figure 2-7). The current
Round 9.0 projections indicate that by 2040, employment in the TAZs in the Socioeconomic Resources ICE
study area would increase from 38,163 to 54,660 (a 43.2 percent increase). In comparison, the MWCOG
Round 9.0 projections indicate employment in Prince William County would increase by 48.5 percent and
Stafford County would increase by 44.2 percent over the same period (Figure 2-7).

Between 2005 and 2015, the unemployment rates in Prince William County, Stafford County, and Virginia
fluctuated due to the Great Recession (Figure 2-8). The Great Recession was a period of economic
downturn during the late 2000s and early 2010s. At the height of the recession in 2010, Prince William
County, Stafford County, and Virginia had unemployment rates of 6.1, 6.5, and 7.1 percent, respectively.
Since 2010, unemployment rates have been decreasing. The 2015 unemployment rates for Prince William
County (4.1 percent), Stafford County (4.5 percent), and Virginia (4.4 percent) are the lowest since 2008
(Virginia Employment Commission, 2017a; Virginia Employment Commission, 2017b).

Economic Growth and Development Trends

[-95 extends along the eastern seaboard from southeast Florida to northeast Maine and serves major
metropolitan areas including the cities of Baltimore, Boston, Jacksonville, Miami, Philadelphia, Richmond,
Savannah, and Washington, D.C. The 1-95 Corridor Coalition indicates that over its entire length, the
average daily traffic on I-95 is over 72,000 vehicles, with peak daily traffic reaching over 300,000 vehicles.
The areas directly along the 1-95 corridor generate 40 percent of the US gross domestic product and 38
percent of US jobs, and are home to 37 percent of the US population (I-95 Corridor Coalition, No Date).

Nationally, the 1-95 corridor is a vital conduit for commerce supporting the movement of freight/goods
between major ports and manufacturing centers in the southeast including Miami, Jacksonville, Savannah,
Charleston, Wilmington, Hampton Roads and the northeast consumer markets in Baltimore, New York
and New Jersey. The segment of 1-95 between Fredericksburg and Washington, D.C. carried 99 million
tons of freight, valued at $155 billion, in 2012 (VDOT, 2016d). The value of these goods moved along this
50-mile section of 1-95 represented nearly one percent of our nation’s gross domestic product (516.16
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trillion) for that year (The World Bank Group, 2016). Growth in the regions north and south of the study
area would produce increasing demand along 1-95 in the study area for pass-through freight.

Figure 2-6: Study Area, Prince William, and Stafford County Population Projections (2015-2040)
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Figure 2-7: Study Area, Prince William County, and Stafford County Employment Projections (2015-
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Figure 2-8: Prince William County, Stafford County, and Virginia Unemployment Rates (2005-2015)
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Source: Labor Market Information, 2016.

Regionally, I-95’s importance stems from it being the only direct interstate connection from the south (i.e.
Raleigh, Virginia Beach and Richmond) to north of the study area and Washington, D.C. This direct
connection provides access for commuters travelling from their homes south of, and in the study area, to
jobs located north of the study area. Employment centers of national significance are staffed by
commuters using the corridor, including MCBQ, Fort Belvoir, the Pentagon, and the Naval Support Activity
Washington. Collectively, 1-95 in the study area provides access to over 100,000 direct employment
opportunities and more than 400,000 people a day use the 1-95 corridor between Richmond and
Washington, D.C. (VDOT, 2016d).

Locally, 1-95 is vitally important for the movement of freight/goods. Approximately 48 percent of the
freight tonnage moving along the 1-95 corridor locally is pass-through freight, but the majority, 52 percent,
originates from, or reaches its final destination in, Virginia (VDOT, 2016d). In 2012, two of Virginia’s top
ten freight generating counties (Fairfax County at number three and Prince William County at number
nine) were located in, or immediately adjacent to, the Fredericksburg Extension Study Area (Cambridge
Systematics and Economic Development Research Group, 2015). I-95’s many connections promote this
movement of freight/goods, in, out, and within Virginia. These connections include several highway, rail,
seaport, and airport facilities, including I-64, 1-66, 1-85, 1-395, 1-495, US 1, US 17, US 58, US 60, US 250, US
301, US 360, and US 460; Buckingham Branch, CSX, and Norfolk Southern rail lines; the Port of Richmond;
and Dulles, Washington Reagan National, and Richmond Airports.

Federal spending has historically fueled economic and population growth in the region, which in turn has
supported or induced the population growth that has occurred. According to data compiled by the
Northern Virginia Regional Commission (NVRC), Virginia receives the most federal procurement dollars
(defense and non-defense) of any state in the country, surpassing California in 2010 (NVRC, 2015). The
NVRC reports that from 2010 to 2014, the US Government spent over $300 billion in Virginia purchasing
products and services, and that the study area and surrounding region accounted for approximately 76
percent of that spending. Averaged annually, US Government procurement spending in Prince William
and Stafford Counties was $2.4 billion and $0.2 billion, respectively, from 2010 to 2014 (NVRC, 2015).
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Initiatives by study area localities foster economic growth at the local level as well. The Prince William and
Stafford County Economic Development Authorities offer programs and incentives to help businesses to
start, grow, and succeed. Prince William and Stafford County have programs offering incentives to
businesses to locate and create jobs within Federal Historically Underutilized Business Zones. In addition,
Prince William County may authorize the use of funds to attract and retain targeted industries and the
funds may be used for infrastructure improvements, site preparation, work force services, and/or capital
equipment purchases (Prince William County, 2017). Stafford County offers technology zone incentives
that may include development fee and tax rebates, economic development grants, a waiver of certain
construction fees, and tax rebates (Stafford County, 2017).

2.2.6 Land Use Trends

Prince William County

Excluding portions of the Socioeconomic ICE study area associated with 1-95 and Chopawamsic Creek,
almost the entire extent (approximately 99 percent) of the Socioeconomic ICE study area is undeveloped
or is protected from development (Figure 2-5). These protections are afforded from the presence of
MCBQ, Prince William Forest Park, Quantico National Cemetery, National Museum of the Marine Corps,
Locust Shade Park, and Forest Greens Golf Club within the Socioeconomic ICE study area.

Stafford County

Current land use is indicative of the pattern of past growth in Stafford County. Approximately 69 percent
of the county is currently under low density and military use. According to the Stafford County
Comprehensive Plan, current land use is primarily agricultural/forestry (33.74 percent), followed by
military (18.24 percent), rural residential (16.92 percent), suburban residential (6.81 percent),
transportation and utilities (3.92 percent), and public facility (3.52 percent). Combined, commercial,
construction, and industrial manufacturing uses account for less than seven percent. Urban residential
land use in 2015 was 1.35 percent (Stafford County, 2016b).

As discussed in Section 2.2.2, the county recommends that future compact development occur in its
designated Urban Services Area, which includes the county’s TGAs and PFAs. Future facility and service
upgrades, including public sewer, water, schools, community buildings, and transit services would be
focused in these areas. Excluding land contained within MCBQ, the majority (approximately 68 percent)
of the Socioeconomic ICE study area is contained within the Urban Services Area (Figure 2-5). Future
development outside the Urban Services Area would not receive the priority focus for community services
and facility expansion, limiting the attractiveness of these areas to developers.

2.2.7 Natural Resource Trends and Goals

Historical development in the region has resulted in loss of natural areas, wildlife, and wildlife habitat, as
well as negative impacts to water quality. This trend has continued since completion of the EA in 2011.
Today, the comprehensive plans from study area localities, define objectives, goals, or strategies to
minimize destruction of environmental assets such as prime agricultural lands, environmentally sensitive
soils, wetlands, streams, floodplains, and/or wildlife habitats as well as preservation of water quality
(Stafford County, 2016b; Prince William County, 2012b; Town of Dumfries, 2014; Fredericksburg, 2015;
Spotsylvania County, 2016).

Terrestrial Resources

As shown in the aerial imagery described in Section 2.2.3, agricultural lands in the study area have
historically been converted to residential and commercial uses. To counteract conversions of these valued
natural and ecological resources, Virginia passed the Agricultural and Forestal Districts Act, in 1977, and
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the Local Agricultural and Forestal Districts Act in 1982. These acts declare that it is the policy of Virginia
to conserve, protect, and encourage the development and improvement of the state’s agricultural and
forestall products. To that end, the Virginia Code enables localities and landowners to conserve and
protect valuable agricultural and forestal lands by mutually agreeing to form agricultural and forestal
districts. Once a district is formed, landowners receive reduced tax rates for their land contained in the
district and the land within the district is prohibited from being developed to a more intensive use for the
duration of the district, which must be renewed every eight years.

Further protection of farmlands extends to protecting their important soils. In preparing its report on each
major state project, as required in Article 2 (§ 10.1-1188 et seq.) of Chapter 11.1 of Title 10.1 of the Code
of Virginia, each state agency shall demonstrate that it has considered the impact that a project would
have on farm and forest lands as required in § 3.2-205, and has adequately considered alternatives and
mitigating measures. The VDEQ, in conducting its review of each major state project, shall ensure that
such considerations are demonstrated and shall incorporate its evaluation of the effects that the project
would have on farm and forestlands. Farmlands to consider include that underlain by prime, unique, and
important farmland soils.

Aquatic Resources and Habitat

In 1780, wetland coverage in the northeast region, including Virginia, was approximately seven percent.
Since that time, at least 2.8 million acres (one quarter of the original extent) has been converted for
development or for agricultural purposes (Anderson and Sheldon, 2011). Locally, the VDEQ summarizes
historical impacts to wetlands in the state, reporting that Virginia had lost 42 percent of its wetlands to
development from the 1780s to the mid-1980s, when permits began to be required for most impacts to
wetlands (VDEQ, 2014). Agriculture, forestry, industrial and urban development, and recreation have
resulted in draining, dredging, ditching, filling, diking, and damming of wetlands in Virginia such that an
average annual loss of 3,870 acres occurred during this period (VDEQ, 2014). Statewide, from July 1, 2001
to June 30, 2013, impacts to 2,460 acres of wetlands and open water systems were permitted or
authorized that were compensated for through creation, enhancement, restoration, or preservation of
more than 10,000 acres of wetlands and in-lieu fee purchases (VDEQ, 2013).

A study conducted by Tiner and Foulis in 1994, including portions of the Natural Resources ICE study area
in Fredericksburg and Spotsylvania County, examined wetland trends between 1980-1981 and 1988/1991.
The study revealed that between the two analysis periods, over 127 acres of vegetated wetlands were
converted to uplands (Tiner and Foulis, 1994). In addition, approximately 81 acres of vegetated wetlands
were permanently converted to other wetland classes. Between the two impact types, approximately 175
acres of vegetated wetlands were lost. During the two periods of analysis, approximately 13 acres of
vegetated wetlands and 125 acres of new ponds were created from uplands. However, the prevailing
trend, as revealed in this study, was of wetland loss, with lesser gains of non-vegetated wetland acreage.

Permit database information was requested from the USACE for analysis of recent wetland impact trends
in the region. Information is available from the VDEQ for state-permitted wetland and stream impacts in
the region. The VDEQ Office of Wetlands and Stream Protection prepared a report titled, Virginia Water
Protection Permit Program Overview 2013, in which they summarized permitting, compensation, and
compliance activities throughout the state for activities requiring VDEQ permitting between July 1, 2001
and June 30, 2013. Although the period evaluated precedes completion of the first section of Express
Lanes to Exit 143 in Stafford County in 2014, it does provide background on trends for permitted wetland
and stream impacts in the region. During the period evaluated, the VDEQ authorized impacts to
approximately 2,460 acres of wetlands and open water systems and to approximately 1.7 million linear
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feet of streams (VDEQ, 2013). The cumulative wetland and open water impact acreage and stream impact
length by locality is contained in Table 2-1.

Table 2-1: VDEQ-Permitted Wetland and Open Waters and Stream Impacts by Localities (2001-2013)
Wetland and Open Water

Locality Tirrenland Stream Impacts (Linear Feet)
Prince William County 126-200 175,001-310,000
Fauquier County 16-40 10,001-20,000
Stafford County 16-40 100,001-175,000
Fredericksburg 3-5 1,001-3,000
Spotsylvania County 6-15 10,001-20,000
King George County 3-5 3,001-10,000

Source: VDEQ, 2013.

Although development has continued, and accelerated since 1964 when I-95 was completed, as illustrated
in the historic aerials discussed in Section 2.2.3, the net loss of wetland areas slowed following passage
of the Clean Water and Coastal Zone Management Acts of 1972. In addition, subsequent modifications to
Nationwide Permits administered by the USACE, passage of the Chesapeake Bay Preservation Act of 1988,
statewide wetland regulation through the Virginia Water Protection Permit Program, greater
enforcement, and new mitigation strategies have lessened development and agricultural impacts to
wetlands. Federal grants have been awarded to state and local organizations in Virginia to develop
wetland monitoring and assessment models, collect data, and manage data that contributes to wetland
preservation (VDEQ, 2013). Virginia continues to develop a baseline data set, documenting current
conditions and the general quality of wetlands throughout the state to determine whether existing
wetland conditions affect wetland functions and values (VDEQ, 2016b).

Similar to wetlands, streams and rivers in the Natural Resources ICE Study Area have been impacted by
the growth and development discussed in Section 2.2.3. Streams have been filled in, dammed, piped,
realigned and channelized, dredged, lined with concrete associated with ditching, bridge and culvert
construction, and stream banks hardened with riprap and other materials. For those streams affected,
these impacts have eliminated or reduced stream functions and values including natural flood control,
groundwater recharge, nutrient recycling, creation and maintenance of biological diversity, and sustaining
the biological productivity of downstream rivers and estuaries. These values are important for streams
provide habitat for plants, animals, and microbes such as shelter, food, protection from predators,
spawning sites and nursery areas, and travel corridors (VDEQ, No Date a). Today, potential impacts to
streams are regulated similar to wetlands on a federal, state, and local level. In fact, it is an objective of
Stafford County, goal of Fredericksburg, and strategy of Prince William County, to protect and restore the
ecological integrity of their streams (Stafford County, 2016b; Fredericksburg, 2015; Prince William County,
2012b). When impacts are unavoidable, they must be compensated through a combination of restoration,
enhancement, and / or preservation of streambed or restoration of riparian buffers (VDEQ, 2013).
Additional compensation may in the form of in-lieu fees.

Water quality in the Natural Resources ICE study area has diminished because of past population growth
and development (Stafford County, 2016b). Extensive areas of impervious surface have increased the
volume and speed of surface runoff entering nearby waters, where pollutants are lifted and deposited
into nearby waters, causing erosion that increases sedimentation. Earth disturbance for development and
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agriculture exposes soil to water erosion and reduces filtering vegetation, increasing sediment deposition
into nearby waters. Agriculture uses fertilizers and pesticides and concentrates livestock offal that ends
up in stormwater runoff. This causes algal blooms that rob water of oxygen and affect the survival of
aquatic wildlife. Accidental fuel spills, vehicle emissions, and chemicals used for road maintenance impact
stormwater runoff. Primary factors influencing the impact of pollutant loading within any surface water
body include the type and size of the receiving water body, the potential for dispersion, the size of the
catchment area, the biological diversity of the receiving water body, and relative effectiveness of
proposed mitigation measures.

Commercial and industrial development in the Natural Resources ICE study area has also introduced
pollutants to surface water at specific outfall points. Point discharge, damming, and loss of overhanging
vegetation have altered water temperature, as well as light levels in water that affect wildlife. Loss of
vegetation, wetlands, and riparian areas has reduced vegetation that filters pollutants from runoff. All of
these past and present activities have contributed to waterbody impairment in the area, affecting the
ability of water in the Natural Resources ICE study area to support human and wildlife uses. It is an
objective of Stafford County, goal of Fredericksburg, and strategy of Prince William County, to protect and
improve the water quality in their surface water resources (Stafford County, 2016b; Fredericksburg, 2015;
Prince William County, 2012b).

In compliance with Sections 303(d), 305(b), and 314 of the Clean Water Act (CWA), as amended in 1977,
and the Safe Drinking Water Act, VDEQ has developed a prioritized list of waterbodies that currently do
not meet state standards. Section 305(b) requires the state to submit a biennial report to the USEPA
describing the water quality of its surface waters. Virginia’s water quality standards define the water
quality needed to support each of these uses by establishing numeric physical and chemical criteria. If a
waterbody fails to meet the water quality standards, it would not support one or more of its designated
uses. These waters are considered impaired and placed on the 303(d) list as required by the CWA.

Once a waterbody has been identified as impaired due to human activities and placed on the 303(d) list,
VDEQ is required to develop a Total Maximum Daily Load (TMDL) for the parameters that do not meet
state water quality standards. The TMDL is a reduction plan that defines the limit of a pollutant(s) that a
waterbody can receive and still meet water quality standards. A TMDL implementation plan, including
waste load allocations, is developed by VDEQ once the TMDL is approved by USEPA. The ultimate goal of
the TMDL Implementation Plan is to restore the impaired waterbody and maintain water quality for its
designated uses.

To protect water quality and to reduce development that had historically impacted streams, Virginia
enacted the Chesapeake Bay Preservation Act in 1988 designating sensitive lands within 100 feet of the
shoreline or along the banks of streams or wetlands within the Bay watershed as Resource Protection
Areas (RPA). Development within an RPA is restricted to water-dependent uses or redevelopment. Under
the Chesapeake Bay Preservation Area Designation and Management Regulations (VDEQ, No Date b),
public roads and their associated structures are conditionally exempt from RPA impact review provided
they are constructed in accordance with the Erosion and Sediment Control Law (ESC) (§10.1- 560 et seq.
of the Code of Virginia) and the Stormwater Management (SWM) Act (§10.1-603. 1 et seq of the Code of
Virginia). In response to these regulations, VDOT’s practice is generally to maintain both water quality and
guantity post-development equal to or better than pre-development, as described in the current
guidance, as well as in the Minimum Requirements for the Engineering, Plan Preparation, and
Implementation of Post-Development SWM Plans (Instructional and Informational Memorandum
Number: [IM-LD-195.8, VDOT-Location and Design Division).
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Along with impacts to wetlands, streams, and water quality, past development discussed in Section 2.2.3
has encroached on floodplains and modified floodplains such that severity of flooding (height, extent, and
duration) and erosion may be increased. Increased impervious surfaces from development can increase
surface runoff quantity and velocity that exacerbate flooding. Floodplains are important because they
temporarily store flood waters, maintain water quality by filtering sediments and pollutants, preserve and
recharge groundwater supply, provide fish and wildlife habitat, and offer recreation opportunities
(National Wildlife Federation, 2016; VDCR, 2016a). Executive Order 11988: Floodplain Management,
issued in 1977, requires federal agencies to avoid, to the extent possible, long- and short-term impacts to
floodplains and avoid direct and indirect support of floodplain development wherever there is a
practicable alternative. Floodplain impacts are also regulated at the state level (VDCR) and by local flood
insurance programs administered by each locality under the National Flood Insurance Program (NFIP).

Wildlife and Habitat

Of all the development in Virginia that has occurred in the last 400 years, more than a quarter of it has
taken place in the last 15 years (Council on Virginia’s Future, 2017). Virginia lost over 79,500 acres of
forest, farm, and other rural land to development between 2007 and 2010. The VDOF reports, since 2001,
nearly a half-million acres of forested land in the state has been lost to land use changes of which
approximately 64 percent was cleared for urban development, 30 percent for agriculture, and the balance
to other land uses. However, this loss was partially offset by returning 354,381 acres to the forest land
base (VDOF, 2017). The remaining wildlife habitat is fragmented by development. This fragmentation
affects certain species that require larger areas of intact habitat to subsist, and interferes with migration
and reproduction for many species. The VDOF reports that statewide, it is able to conserve approximately
3,000 acres of forestland for every 16,000 acres that is lost. Urbanization, development, and associated
municipal infrastructure represent the greatest factors in this forestland deficit.

According to the Stafford County Wildlife Habitat Protection Plan, it is estimated that from 1985 to 2000
the County lost 20,200 acres of forestland (Stafford County, 2000). In addition, according to the Urban
Ecosystem Analysis for the George Washington Region (PD 16), Stafford County lost an additional 6.4
percent of its tree canopy area between 1996 and 2009 coupled with an approximately 48.9 percent
increase in impervious surface area (George Washington Regional Commission, 2010). Between 1996 and
2009, King George County, Spotsylvania County, and Fredericksburg experienced a loss of approximately
2.4 percent, 5.1 percent, and 27.6 percent of their tree canopy, respectively. During the same period, the
impervious surface area in King George County, Spotsylvania County, and Fredericksburg increased
approximately 41.9 percent, 46.8 percent, and 25.2 percent, respectively.

Aguatic wildlife and habitat in the Natural Resources ICE study area has also been historically impacted,
as discussed above for wetlands, streams, floodplains, and forested areas. These changes result from land
disturbance and increases in impervious cover. According to Stafford County’s Wildlife Habitat Protection
Plan as of 1995, less than 50 percent of the Aquia Creek and Accokeek Creek watersheds were
undisturbed, 50 to 70 percent of the Potomac Creek watershed was undisturbed, and 70 percent of the
Widewater/Chopawamsic Creek watershed was undisturbed (Stafford County, 2000). The land
disturbance has caused changes in water quality that have affected aquatic wildlife by disturbing
migration and reproduction of certain species, increasing turbidity that affects light levels in water
affecting wildlife, and reducing aquatic wildlife populations.

Due to the broad use of available habitat by terrestrial and aquatic wildlife, numerous federal and state
agencies may be involved in the regulation of proposed habitat impacts. Federal and state agencies
regulate and manage activities associated with terrestrial and aquatic wildlife and their habitats on
conserved lands and through the enforcement of laws related to hunting and fishing as well as threatened
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and endangered species. The USFWS and VDGIF act as consulting agencies under the United States Fish
and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), and provide
environmental analysis of projects or permit applications coordinated through the Federal Energy
Regulatory Commission, the USACE, and other state or federal agencies. Their role in these procedures is
to determine likely impacts upon fish and wildlife resources and habitats, and to recommend appropriate
measures to avoid, reduce, or compensate for those impacts (VDGIF, 2017a). The Threatened and
Endangered Species section of this report contains regulatory specifics pertaining to threatened and
endangered species.

Shallow water areas, featuring Submerged Aquatic Vegetation (SAV), provide protective aquatic habitat
for many species. The SAV gives three-dimensional cover for juvenile and adult finfish and shellfish while
filtering runoff and reducing wave energy and suspended sediment in the water. Its presence, or absence,
can be indicative of water quality (NOAA, No Date). In 1985, the SAV program mapped approximately 125
acres of beds as occurring in the Natural Resources ICE study area (Orth et al., 1986).

The federal Magnuson-Steven Fisheries Conservation and Management Act of 1976, as amended,
provides for the conservation and management of the nation’s fishery resources through the preparation
and implementation of fishery management plans. Federal agencies are required to consult with the
NMFS on proposed actions that may affect Essential Fish Habitat (EFH); that is, waters and substrate
necessary to fish for spawning, breeding, feeding, or growth to maturity. The Fish and Wildlife
Coordination Act, as amended in 1964, requires that all federal agencies consult with NOAA Fisheries,
USFWS, and state wildlife agencies when proposed actions might result in modification of a natural stream
or body of water. Federal agencies must consider the impacts that these projects would have on fish and
wildlife development and provide for improvement of these resources in the Natural Resources ICE study
area.

Anadromous fish are born in freshwater, migrate to the ocean, and return to freshwater streams and
rivers to spawn. Historical records indicate anadromous fish species such as herring and shad migrated
through the fall zone into the upper reaches of all major drainages in Virginia (VDGIF, 2017b). Heavy
fishing pressure, dams, canals, and other obstructions have substantially reduced anadromous fish
populations so that by 1990, the American shad (Alosa sapidissima) harvest was only approximately six
percent of the total harvest documented at the beginning of the 20th Century in Virginia. Today, the
commercial harvest and recreational catch of anadromous fish such as the American and hickory shad
(Alosa mediocris), blueback (Alosa aestivalis), and alewife herring (Alosa pseudoharengus) are prohibited
within the Potomac River in the Natural Resources ICE study area (Potomac River Fisheries Commission,
2017 and 2016). The VDGIF affords additional protection to anadromous fish species by instituting a time-
of-year-restriction (extending from February 15 to June 30 of each year) for in-stream work in
anadromous fish use waters.

Invasive species have been affecting wildlife habitat since the discovery of the Americas by Europeans in
the 16th Century. According to EO 13112, 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.
EO 13112 requires federal agencies to not authorize, fund, or carry out actions that it believes are likely
to cause or promote the introduction or spread of invasive species in the United States, with certain
exceptions.

State and local governments also regulate invasive plant and animal species in the Natural Resources ICE
study area to prevent the spread of harmful wildlife species and noxious weeds and plants deemed to be
detrimental to the human and natural environment. Common plant invasive species observed within
Prince William, Fauquier, Stafford, Spotsylvania, and/or King George Counties, Virginia include the tree-
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of-heaven (Ailanthus altissima), Japanese stilt grass (Microstegium vimineum), Japanese honeysuckle
(Lonicera japonica), and ivy-leaved speedwell (Veronica hederifolia) (iMaplnvasives, 2017). Terrestrial
animal species include the emerald ash borer (Agrilus planepennis), observed in Prince William, Stafford
and Spotsylvania Counties, and the wild boar (Sus scrofa), observed in Spotsylvania County. According to
the Maryland Department of Natural Resources (MDNR), invasive aquatic animal species observed within
the Potomac River include snakehead (Channa argus) and blue catfish (/ctalurus furcatus) (MDNR, 2016).

Threatened or Endangered Species

Past and present development and agriculture impacts to plant and wildlife habitat, overexploitation of
plants and wildlife, and introduction of exotic invasive species have been the principal factors contributing
to reducing certain species to extinction or levels of concern for their continued existence (Evans, 2013).
All species of wildlife are important to the overall ecological health of natural systems (VDCR-DNH, 2016).
The federal Endangered Species Act of 1973 and subsequent amendments and regulations define basic
protections for federally-listed wildlife and plants that are considered threatened, endangered, or Species
of Greatest Conservation Need (SGCN). The law also affords protection to prescriptive habitat critical for
protected species’ survival, and applies to all federal, state, and privately-authorized projects or actions
in the Natural Resources ICE study area that potentially affect threatened and endangered species. The
USFWS and the NMFS are responsible for listing, protecting, and managing federally-listed threatened and
endangered species.

The VDGIF's Virginia’s 2015 Wildlife Action Plan reports that of Virginia’s 884 SGCN, 160 species are
estimated to occur, or recently occurred, in the region of Virginia including the study area. Of these
species, 69 SGCN are dependent upon habitats within the region (VDGIF, 2015). The Virginia Endangered
Species Act of 1972 and the Endangered Plant and Insect Species Act of 1979 protect the species that are
listed as threatened or endangered. VDGIF and the Virginia Department of Agriculture and Consumer
Services (VDACS) are responsible for administering and enforcing the endangered species regulations. In
addition, a cooperative agreement with the USFWS, signed in 1976, recognizes VDGIF as the designated
state agency with regulatory and management authority over federally-listed animals and provides for
federal/state cooperation regarding the protection and management of those species. VDACS holds
authority to enforce regulations pertaining to plants and insects.

The VDCR-DNH conserves Virginia’s natural and recreational resources through programs such as
biological inventories, natural community inventory and classification, environmental review, and the
creation of Natural Area Preserves. Through the environmental review program, VDCR-DNH provides
natural heritage information in order to meet local, state, and federal regulatory needs. In addition to
Natural Area Preserves, which there are none within the Natural Resources ICE study area, VDCR-DNH
also identifies Conservation Sites (CSs), which represent key areas of the landscape worthy of protection
and stewardship action because of the natural heritage resources and habitat they support. Terrestrial
CSs are polygons built around one or more rare plant, animal, or natural community designed to include
the element and, where possible, its associated habitat and buffer or other adjacent land thought
necessary for the element’s conservation (VDCR-DNH, 2017). The VDCR-DNH also designates stream
reaches that contain aquatic natural heritage resources as designated Stream Conservation Units (SCUs).
CSs and SCUs receive a biodiversity significance ranking based on the rarity, quality, and number of
element occurrences they contain on a scale of B1-B5, with B1 being most significant (VDCR-DNH, 2017).

2.2.8 Historic Resources

European settlementin the region began in the 17th century, initiating population growth and intensifying
settlement over the last 400 years. This growth and development has occurred in previously settled areas
up to modern times, preserving some prehistoric and historic resources while destroying others along the
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way. Historic resources may be found throughout the Historic Resources ICE study area. Historic resources
are primarily protected under the federal NHPA of 1966 and the Virginia Antiquities Act (Code of Virginia
§ 10.1-2300), applicable to projects on federal or state lands or that are federally or state funded or
permitted. The federal Native American Graves Protection and Repatriation Act of 1992 provides for the
protection of such graves and associated cultural remains to be repatriated to affiliated tribes at their
request. In addition, Prince William and Stafford Counties have zoning ordinances governing county-
designated historic overlay districts. The ordinances require that they conduct historic architectural
reviews of proposed new construction, renovation, or building alteration projects in historic districts
(Prince William County, 2013; Stafford County, 2016d).

23 STEP 3: INVENTORY OF SENSITIVE RESOURCES IN THE STUDY AREA

Sensitive resources for this study that were considered to be particularly relevant for the analysis of
impacts from a transportation prospective include socioeconomics (including land use, community
facilities, parks, recreational facilities, and EJ); natural resources (including select terrestrial resources,
streams, wetlands, water quality, floodplains, wildlife and wildlife habitat, and threatened or endangered
species); and historic resources.

2.3.1 Socioeconomic Resources
Land Use

In the absence of a consistent source of current land use data in the study area localities, land use within
the Socioeconomic Resources ICE study area was identified using Geographic Information System (GIS)
zoning data from Prince William and Stafford counties; planning documents from these local jurisdictions;
and aerial photography from Google Maps and Google Earth. However, the zoning categories defined by
Prince William and Stafford Counties are not identical. Therefore, this study has reclassified the zoning
categories of Prince William and Stafford Counties into eight land use categories. The following land use
classifications are used in this analysis:

e Agricultural
e Commercial

e Federal
e Industrial
e Mixed

e Planned Development

e Residential

e Right-of-Way
Table 2-2 shows which county-defined land use classes were converted into the eight classifications
above.
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Table 2-2: Land Use Conversions

Prince William County Stafford County

Converted Land Use Converted Land Use

County Zoning Class

County Zoning Class

Class

Class

Agricultural (A-1) Agricultural Agricultural (A-1) Agricultural
Federal (FED) Federal Rural Residential (A-2) Residential
Neighborhood Commercial Convenience Commercial
Business (B-1) Commercial (B-1)

Convenience Business . Urban Commercial (B- Commercial
Commercial
(B-2) 2)
Residential 4 Office (B-3) Commercial
Dwelling