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1.0 INTRODUCTION  

The Virginia Department of Transportation (VDOT), in cooperation with the Federal Highway 
Administration (FHWA) as the lead federal agency and the Federal Aviation Administration (FAA) as a 
cooperating agency, is evaluating options for a proposed Dulles Air Cargo, Passenger, and Metro Access 
Highway (DACPMAH), which is intended to address transportation needs west of the Washington Dulles 
International Airport (IAD) in Loudoun County, Virginia.  Pursuant to the National Environmental Policy 
Act (NEPA) of 1969 and in accordance with FHWA regulations1, VDOT is currently preparing a Revised 
Environmental Assessment (EA) to analyze reasonably foreseeable social, economic, and environmental 
consequences associated with the proposed DACPMAH.  The purpose of this Natural Resources 
Technical Report is to support the analysis of environmental effects, with an assessment of the existing 
natural resources in the project vicinity and to identify the potential impacts associated with proposed 
project Build Alternatives (see Section 2.1.2).  Within this Technical Report, potential project impacts are 
estimated and potential mitigation and compensation concepts are discussed.  Identifying protected 
natural resources during the planning process will aid in evaluating alternatives based on natural resource 
considerations, and help to avoid and minimize impacts.  This report has been prepared in accordance 
with the FHWA’s Technical Advisory 6640.8A, the National Environmental Policy Act of 1969, and 
NEPA’s implementing regulations.   

1.1 PROJECT HISTORY AND OVERVIEW 

In April 2012, the Metropolitan Washington Airports Authority (MWAA) announced its initiative to 
solidify IAD as a major east coast transportation hub.  To advance this initiative, MWAA plans to expand 
airport facilities west of Runway 1L-19R on three areas identified as the Western Land Area (WLA), 
Airport Support Zone (ASZ), and General Aviation (GA) site, which together are comprised of 
approximately 1,000 acres of currently undeveloped land, herein referenced as the “Western Development 
Area”.  Within the Western Development Area, the WLA would consist of mixed general aviation 
support, cargo freight, commercial, and industrial development, while the ASZ would be limited to cargo 
facility infrastructure, and the GA would provide services for local aircraft and unscheduled flights.  As 
part of the planned expansion, IAD would increase its freight capacity and nearly double the existing 
540,000 square footage of operational cargo space (Board of Supervisors, 2012c).  Freight forecasts 
indicate an anticipated growth in total freight activity at IAD by approximately 105 percent between 2010 
and 2030, with international freight predicted to increase by more than 700 million pounds (Ricondo & 
Associates, 2010, p. 27).  By 2040, the approximately 6 million square-foot Western Development Area 
would provide the additional cargo space necessary to accommodate this predicted freight growth.  
Emphasizing the increasing importance of this cargo expansion, MWAA has been soliciting interest for a 
major cargo distribution facility with operators such as FedEx and UPS as well as coordinating with 
Loudoun County to develop plans for a major aircraft manufacturing facility (MWAA, 2013).   

In order to facilitate direct access to the expanded air cargo activities and Western Development Area, as 
well as provide general circulation within airport boundaries, several transportation portals were 

                                                      
1 The National Environmental Policy Act (NEPA) and the US Department of Transportation, Federal Highway 
Administration’s regulations for Environmental Impact and Related Procedures can be found at 42 USC § 433 1-
4347,, as amended, and 23 CFR § 771, respectively. 
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identified along VA Route 606 in the Washington Dulles International Airport Access and Parking Study 
(MWAA, 2004, p. 16-17).  MWAA’s Airport Layout Plan (ALP) includes reserved space for an 
interchange with VA Route 606 and internal road elements linking to the main passenger terminal area 
(MWAA, 2011).  Planning for this internal public roadway network has occurred concurrently with the 
conceptual development of the western airport expansion.  MWAA has indicated that this supporting 
roadway network is anticipated to be constructed as a two-lane facility by 2025, with plans for a four-lane 
expansion by 2040 (MWAA, 2013). 

1.1.1 Metrorail Silver Line 
MWAA is currently constructing a 23-mile extension of the existing Metrorail system, to be operated by 
the Washington Metropolitan Transit Authority (WMATA).  MWAA included the Metrorail Silver Line 
in its long range planning for the airport2 to provide a viable alternative connection and reduce travel 
times between downtown Washington, DC and the Dulles Corridor.  The Metrorail Silver Line extension 
is planned to link the existing East Falls Church Metrorail Station with IAD, VA Route 606 at the Dulles 
Greenway, where a park and ride for express bus service is currently located, and Route 772 by 2018.  
Transit boardings are expected to be substantially higher than the existing corridor express buses due to 
the Metrorail’s ability to run multiple train cars simultaneously (FTA, 2004).  Furthermore, construction 
of the Metrorail stations would increase parking at the existing VA Route 606 Park and Ride from 750 
spaces to 2,750 spaces and would introduce 3,300 spaces at the Route 772 station.  Introduction of this 
service will create an increased demand on local roadway traffic west of IAD. 

1.1.2 Loudoun County Land Use 
The introduction of the Metrorail and IAD expansion is reflective of the changes and rapid growth that 
have occurred in Loudoun County in recent decades, particularly in the eastern most portion of the 
county.  Under Loudoun County’s Revised Comprehensive Plan, this Suburban Policy Area, which is 
bounded by the Potomac River to the north, Braddock Road to the south, the Fairfax County line to the 
east, and Goose Creek, property lines, roadways, and power line easements to the west, has been 
designated as the primary location for suburban-scale residential and nonresidential development.  The 
Suburban Policy Area serves as a transitional zone between the suburban growth surrounding 
metropolitan Washington, DC and the traditionally more rural areas of Loudoun County.  Since the 
1990s, the Suburban Policy Area experienced an increase in population by approximately 128 percent and 
the construction of more than 25,000 new homes (Board of Supervisors, 2011).   

Much of the growth has been concentrated in the Dulles Policy Subarea, which encompasses IAD and the 
areas immediately west of the airport, as evidenced by the 429 and 354 percent growth in population and 
housing units, respectively, since 2000.  This is compared to 84 percent population and 76 percent 
housing unit growth overall within Loudoun County (Loudoun County Department of Management, 
2012).  Within this high growth Policy Subarea, several mixed-use and commercial developments are 
currently under development, including the Arcola Center, Dulles Landing, and Glascock Field at 
Stoneridge.  As a result, Loudoun County has recently recommended to the Metropolitan Washington 
Council of Governments (MWCOG) that the area surrounding the US Route 50 / VA Route 606 
interchange be designated as an Activity Center to be included in future regional forecasting.  Activity 

                                                      
2 Planning for future rail transit station at IAD included in the 1985 Master Plan Update, MWAA’s most recent 
Master Plan on file (FAA, 1985, p. 135). 
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Centers serve as one of the guiding principles for land use plans by the localities which feed into the 
cooperative planning forecasts produced by MWCOG (Loudoun County Department of Planning, 2013). 

1.2 PURPOSE AND NEED 

The purpose and need for the DACPMAH is comprised of three distinct points, listed below and 
discussed in further detail in Chapter 1 Purpose and Need of the associated Revised EA document: 

1. Enhance access to the planned Western Development Area at the Washington Dulles 
International Airport; 

2. Relieve congestion on existing roadways to accommodate for increasing regional housing and 
commercial development to the west of IAD; and 

3. Facilitate intermodal relationships, enabling the efficient movement of people to both IAD and 
the future Metrorail Silver Line extension. 

1.3 DESCRIPTION OF THE STUDY AREA 

The project study area for the proposed DACPMAH encompasses an approximate 3.5-mile diameter 
circle centered on Evergreen Mills Road (VA Route 621) between Gum Spring Road (VA Route 659) and 
Trade West Drive.  As illustrated in Figure 1-1, the project study area is generally bounded by Creighton 
Road to the north, Providence Ridge Drive to the south, IAD property to the east, and Lenah Run to west.  
The project study area is centrally focused within the Dulles South community located in the southern 
region of Loudoun County. 

In order to identify the environmental resources analyzed in this report, individual Study Corridors for 
each Build Alternative have been developed to identify the potential “footprint” of the proposed 
alternatives.  These Study Corridors are substantially larger than the proposed roadway facilities for each 
Build Alternative, thus the inventory of environmental effects within each Study Corridor includes a 
larger magnitude of resources than would potentially be impacted by a Build Alternative, should one be 
selected.  Specifically, the Study Corridors used for this environmental analysis are generally 1,000 feet 
wide along the mainlines, with circular study areas where interchange connections would be made.  Due 
to the complexity of the interchange at Old Ox Road (VA Route 606) / Loudoun County Parkway (VA 
Route 607) / Future roadway into IAD, the radius interchange project study area is 2,000 feet, while the 
remaining interchange project study areas have a radius of 1,500 feet or less.  

Since the Study Corridors are much larger than the proposed roadway facility, the typical sections for 
each alternative were used to determine a more refined right-of-way requirement, which was then applied 
along the entire length of each Build Alternative to obtain a conservative estimate for the overall impacts 
to the resources identified within each study corridor.  These planning-level design assumptions were 
based on standard design principles and guidelines provided in the VDOT Road Design Manual (VDOT, 
2005).  This method provides a more reasonable estimate for impacts that may occur from the 
implementation of the proposed project, as opposed to assuming all of the environmental resources 
inventoried within the Study Corridors would be affected.  However, these assumptions are not based on 
detailed design and the anticipated impacts to environmental resources would likely be minimized during 
advanced stages of engineering and design. 
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Figure 1-1: DACPMAH Study Area 
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1.4 METHODS 

Natural resources within this project study area were identified based on agency input through the scoping 
process and participating agency meetings, review of existing available scientific literature, Geographic 
Information System (GIS) databases and mapping, and field reconnaissance of the study area conducted 
in February and March of 2013.  The following Federal, State, and local agencies were consulted for 
information regarding sensitive natural resources or other key environmental issues within the area

• Federal Aviation Administration 
• Federal Emergency Management 

Agency, Region III 
• Loudoun County Department of 

Planning 
• Natural Resources Conservation Service 
• Northern Virginia Regional Park 

Authority 
• United States Army Corps of Engineers 
• United States Department of Agriculture 
• United States Department of the Interior 
• United States Environmental Protection 

Agency 

• United States Fish and Wildlife Service 
• United States Forest Service 
• Virginia Department of Conservation 

and Recreation 
• Virginia Department of Environmental 

Quality 
• Virginia Department of Forestry 
• Virginia Department of Game and 

Inland Fisheries 
• Virginia Department of Mines, Minerals 

and Energy 
• Virginia Marine Resources Commission  
• Virginia Outdoors Foundation

A more thorough discussion regarding data gathering sources and approach are presented within the 
discussion of each resource in Section 3.0. 

2.0 ALTERNATIVES CONSIDERED FOR EVALUATION 

In accordance with NEPA requirements, the five alternatives considered for the DACPMAH Location 
Study include one No Build Alternative and four Build Alternatives (Figure 2-1).  Alternatives 
development was based on initial project scoping and screening efforts, which included public and agency 
involvement, consideration of environmental concerns, preliminary engineering issues, and comments 
received following publication of the May 2013 EA.  Each alternative was evaluated with respect to its 
potential impacts and its ability to address the project’s purpose and need. 
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Figure 2-1: No Build CLRP Projects and Proposed Build Alternatives 
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2.1 DESCRIPTION OF ALTERNATIVES 

Alternatives carried forward for study are listed below and discussed in further detail in Chapter 2 
Alternatives of the EA associated with this document.   

2.1.1 Alternative 1- No Build Alternative 
Consistent with the requirements of the NEPA and related FHWA guidelines, full consideration is given 
to the environmental consequences of taking no action to meet future travel demand (hereinafter referred 
to as the “No Build Alternative”).  The No Build Alternative serves as a benchmark for comparison to the 
proposed project alternatives by providing a baseline condition with which to compare the improvements 
and consequences associated with each of the Build Alternatives.  The No Build Alternative would 
include all planned and programed transportation improvements in the study area that have been approved 
and adopted for implementation by 2040, as identified in the most recent National Capital Region’s 
Financially Constrained Long-Range Plan (CLRP).  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 Metropolitan Washington Council of Governments 
(MWCOG), the CLRP includes projected transit and traffic, demographic, and air quality conditions 
through the 2040 horizon year.   

Under the No-Build Alternative, no additional roadway infrastructure, beyond those projects funded in 
the CLRP, are assumed to be in place to the west of the airport by 2040.  The No-Build Alternative would 
not satisfy the identified needs of the project. It would not support economic development by improving 
future access to the western air cargo expansion plans at IAD, enhance traffic movements to and from the 
Silver Line metro stations, nor would it sustain economic growth throughout the study area.  

For the purposes of this Natural Resource Technical Report, no environmental consequences were 
considered under the No Build Alternative.  Instead, environmental effects have only been analyzed for 
the Build Alternatives, detailed in the descriptions that follow.  Potential impacts associated with the No 
Build Alternative would be specifically analyzed and addressed during the associated planning and design 
of each respective project. 
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2.1.2 Alternative 2-Proposed New Location 
Alternative 2 would originate at US Route 50, approximately 2.2 miles west of its existing intersection 
with the Loudoun County Parkway (Route 607), in the location where the Bi-County Parkway (VA Route 
411) interchange is planned.  Alternative 2 would connect to the proposed interchange allowing for all 
movements to and from US Route 50 and the proposed Bi-County Parkway (VA Route 411)3.  From US 
Route 50, the proposed alternative would follow a new alignment located within the same corridor as 
Loudoun County’s proposed Northstar Boulevard, extending approximately one-mile northeast before 
turning due east south of Evergreen Mills Road (VA Route 621).  The alignment would continue east for 
approximately 1.7 miles, with an overpass at Belmont Ridge Road (VA Route 659) and Evergreen Mills 
Road (VA Route 621) until intersecting with existing Old Ox Road (VA Route 606) / Loudoun County 
Parkway.  This connection would consist of a full-access interchange with Old Ox Road (VA Route 606), 
the planned Loudoun County Parkway (VA Route 607) extension, and planned airport connector roads.  
Proposed Alternative 2 would be a limited access highway, specifically, with no direct access to adjoining 
properties.  Instead, connections with arterial roadways would be provided via US Route 50, Bi-County 
Parkway, Old Ox Road (VA Route 606), planned extension of Loudoun County Parkway (VA Route 607) 
and the future airport connector roads.   

2.1.3 Alternative 3- Improvements along US Route 50 and Old Ox Road 
Alternative 3 would consist of  improvements along existing US Route 50 and Old Ox Road (VA Route 
606), generally extending between the planned US Route 50 interchange at Bi-County Parkway to the 
planned Loudoun County Parkway (VA Route 607) extension and the IAD connector roads.  Within the 
Location Study Corridor for Alternative 3, four potential improvement options, described below, were 
studied independently for environmental resources and potential project impacts; however, the 
“footprints” of each of these Alternative 3 options remain nearly identical, with only a slight variation at 
the intersection of Gum Spring Road and US Route 50 and the exclusion of a northeast interchange study 
area where airport access would be provided to the south. 

2.1.4 Alternative 3A-US Route 50 Elevated 
Alternative 3A would be a 4-lane divided limited access principal arterial, on an aerial structure within 
the median of US Route 50.  In order to construct the aerial structure, the existing US Route 50 median 
would need to be widened, resulting in the at-grade lanes for US Route 50 being shifted outward from the 
widened median.  Upon returning to grade parallel to Loudoun County Parkway, Alternative 3A would 
run parallel to Loudoun County Parkway as a separated 4-lane divided principal arterial but at-grade 
instead of elevated.  

Alternative 3A would originate at US Route 50 and the planned Bi-County Parkway interchange and 
provide full connections to the planned Bi-County Parkway (VA Route 411)3.  Alternative 3A would 
provide access to the elevated highway at the interchange with the Bi-County Parkway for US Route 50 
eastbound and Bi-County Parkway traffic and at the Loudoun County Parkway interchange for US Route 
50 westbound.  From the interchange at Bi-County Parkway (VA Route 411), Alternative 3A would 
follow along the US Route 50 alignment in an elevated section, within the roadway median.  At the 
planned interchange with Loudoun County Parkway, the roadway would travel north over the Loudoun 

                                                      
3 If for any reason the Bi-County Parkway is not constructed, US Route 50 would remain a logical termini and the 
interchange between US Route 50 and the proposed DACPMAH would be designed accordingly. 
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County Parkway and return to grade on the east side of Old Ox Road (VA 606) / Loudoun County 
Parkway, on Dulles Airport property.  From there the facility would extend parallel to Old Ox Road (VA 
Route 606) / Loudoun County Parkway approximately 1.7 miles to the planned airport connector roads.  
Flyover ramps would be provided along this portion of Alternative 3A to provide a connection from 
northbound Alternative 3A to northbound Loudoun County Parkway and from southbound Loudoun 
County Parkway to southbound Alternative 3A.  A full-access interchange with Old Ox Road (VA Route 
606), the planned Loudoun County Parkway (VA Route 607) extension, and planned airport connector 
roads is proposed. 

2.1.5 Alternative 3B- Loudoun County: Countywide Transportation Plan 
Alternative 3B would originate at the planned full-access interchange of US Route 50 and the Bi-County 
Parkway (VA Route 411)3.  To meet Loudoun County’s Countywide Transportation Plan (CTP) 
(Loudoun County, 2012a), which identifies US Route 50 as a six (6) lane freeway at this location, US 
Route 50 is proposed to be widened from four (4) lanes to six (6) lanes from the planned interchange of 
US Route 50 and Bi-County Parkway (VA Route 411) to Gum Springs Road (VA Route 659).  At-grade 
access to all properties would be closed along US Route 50 from Bi-County Parkway to Loudoun County 
Parkway in order to provide direct airport access along this roadway.  As a result, access to properties to 
the south would be provided from Tall Cedars Parkway via Gum Spring Road (VA Route 659).  Access 
to properties to the north would be provided from a parallel frontage road connecting to Gum Springs 
Road (VA Route 659).  A full access interchange at Gum Springs Road (VA Route 659) and US Route 50 
would also be provided, in order to conform to Loudoun County’s adopted CTP.   

US Route 50 would continue as a limited access highway from Gum Spring Road (VA Route 659) to Old 
Ox Road (VA Route 606) / Loudoun County Parkway.  A full access interchange would be provided at 
Old Ox Road (VA Route 606) / Loudoun County Parkway and US Route 50 where Alternative 3B would 
follow Old Ox Road (VA Route 606) / Loudoun County Parkway to the north.  Under Alternative 3B, 
Old Ox Road (VA Route 606) / Loudoun County Parkway would be upgraded to an eight (8) lane limited 
access facility to match the Loudoun County CTP designation of the facility as a freeway.  The Loudoun 
County CTP shows at-grade intersections at proposed Glascock Boulevard, Evergreen Mills Rd (VA 
Route 621) and Arcola Boulevard (VA Route 842).  However, at grade intersections are generally not 
allowed within a limited access freeway.  Therefore, Alternative 3B assumes a frontage road will be 
provided within the proposed corridor along Old Ox Road (VA Route 606) / Loudoun County Parkway in 
the southbound direction to provide limited access to and from Evergreen Mills Road (VA Route 621).  
The frontage road is anticipated to be for the southbound direction only.  Alternative 3B would terminate 
as full-access interchange with Old Ox Road (VA Route 606), the planned Loudoun County Parkway 
(VA Route 607) extension, and planned airport connector roads. This proposed alternative would be a 
six(6) lane limited access facility along US Route 50 and an eight (8) lane limited access highway along  
Old Ox Road (VA Route 606) / Loudoun County Parkway with design speeds of 60 miles per hour.   

2.1.6 Alternative 3C- US Route 50 Limited Access with Express Lanes in Median and Airport 
Access at US Route 50 / VA Route 606 

In order to address suggestions to provide access to Dulles Airport by a southern entrance point at the 
planned interchange of US Route 50 and Loudoun County Parkway, Alternative 3C has been incorporated 
for study in this Revised EA.  Alternative 3C would originate at the planned full-access interchange of US 
Route 50 and the planned Northstar Boulevard (VA Route 411) / Bi-County Parkway and extend along 
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US Route 50 to an interchange at Old Ox Road (VA Route 606) / Loudoun County Parkway / Dulles 
Airport property.  At the eastern terminus, airport access would be provided into the southwest corner of 
Dulles Airport.  The ramps between Alternative 3C and Dulles Airport would connect to the future 
perimeter road on MWAA property.  According to MWAA, the future perimeter roads at Dulles Airport 
will ultimately allow traffic to reach planned expansion areas as well as the Main Terminal area.  MWAA 
has confirmed that their ALP would be updated to reflect this link to the public roadway network. 

Under Alternative 3C, access to and from the airport would be provided from both directions of US Route 
50 and both directions of VA Route 606 / Loudoun County Parkway.  Along US Route 50, Alternative 3C 
would consist of six through lanes (three in each direction), three interchanges along US Route 50 at 
Northstar Boulevard (VA Route 411) / Bi-County Parkway, Gum Springs Road, and Old Ox Road (VA 
Route 606) / Loudoun County Parkway, two auxiliary lanes (one in each direction connecting the ramps 
of the interchanges), and two dedicated lanes, separated by a concrete median, for traffic in and out of 
Dulles Airport (one in each direction).  VA Route 606 would be widened to six lanes between its 
interchange with US Route 50 and where the Dulles Loop widening is expected to terminate.  A frontage 
road would be included on the north side of US Route 50 in order to maintain access for residents and 
businesses along this corridor. 

3.0 AFFECTED ENVIRONMENT 

This chapter describes both the regulatory context and the physical, biological, and chemical conditions of 
the environment for natural resources within the DACPMAH study area.  Transportation projects have the 
potential to greatly affect natural resources; therefore it is essential that the existing environmental 
conditions and potential project related impacts are identified and understood.  The purpose of the 
following section is to identify and analyze the environmental consequences resulting from the 
DACPMAH.  Resources discussed include streams, ponds, aquatic and terrestrial habitats, threatened and 
endangered species, conservation sites, wildlife, wetlands, water quality, and other sensitive aquatic or 
terrestrial sites such as sanctuaries, floodplains, riparian zones, and protected habitats.   

As mentioned previously, the Study Corridors developed for each proposed Build Alternative and used in 
this assessment are approximately 1,000 feet wide along the mainlines, with circular study areas where 
interchange connections would be made.  Due to the complexity of the interchange at Old Ox Road (VA 
Route 606) / Loudoun County Parkway (VA Route 607) / future roadway into IAD, the radius 
interchange project study area is 2,000 feet, while the remaining interchange project study areas have a 
radius of 1,500 feet or less.   

The right-of-way requirements used to estimate potential environmental impacts are based on standard 
lane and shoulder widths, according to design principles and guidelines in the VDOT Road Design 
Manual (VDOT, 2005).  The assumed right-of-way widths and span of the limited access facilities were 
applied along the entire length of each alternative to obtain a conservative estimate for the overall right-
of-way requirements associated with each Build Alternative.  Based on professional engineering 
judgment, this approximate area included considerations for access roads, roadway speeds and curvature.  
Where the planned CLRP interchanges (Bi-County Parkway / US Route 50 interchange as well as 
Loudoun County Parkway / US Route 50) are incorporated into the estimated right-of-way areas for each 
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Alternative, ten percent of the impacts included in the interchange study area was accounted for under this 
study, as additional impacts would presumably occur regardless of the proposed project’s implementation. 

3.1 AQUATIC RESOURCES 

Water resources are regulated by the Environmental Protection Agency (EPA) and the DEQ in 
accordance with the Water Pollution Control Act (Clean Water Act) of 1972, which provides protection 
for waters of the United States (WOUS) (33 USC §1251et seq.).  Surface waters in the project vicinity 
flow into either Broad Run or Elklick Run, both of which ultimately drain to the Potomac River and into 
the Chesapeake Bay.  The United States Geological Survey (USGS) recognizes the project study area as 
part of both the Potomac River-Broad Run watershed, hydrological unit code (HUC) 0207000809, and 
the Bull Run, watershed, hydrological unit code HUC 0207001007.  Within each watershed, the proposed 
Alternatives are specifically included within the subwatersheds of Broad Run-Lenah Run (HUC 
020700080901) and Cub Run (HUC 020700100704).   

3.1.1 Methodology 
The inventory of WOUS in each Build Alternative, including wetlands, streams and open water, was 
conducted through a combination of desktop analysis and field verification.  The desktop analysis 
included a review of existing mapping, generated from the United States Fish and Wildlife (USFWS) 
National Wetland Inventory (NWI), Loudoun County GIS, NRCS, and USGS databases, as well as an 
interpretation of aerial photography.  Potential wetlands and streams were identified and mapped based on 
the desktop analysis.  Field verifications of the potential wetlands and streams identified during the 
desktop analysis were conducted by experienced professional wetland delineators in February and March 
2013.  The wetland boundaries and streams were revised to reflect the results of these field verifications.   

The inventory of aquatic resources in each Build Alternative allows for a comparison of the amounts and 
types of resources among the different corridors.  In order to estimate the potential impact of the proposed 
project on these resources, a Planning Level estimate design was prepared.  Engineering judgment was 
used to determine the anticipated width of the right-of-way along the entire length of the each Alternative 
corridor, including the interchanges.  Resources within the Planning Level right-of-way limits are 
assumed to be representative of the potential impacts associated with the DACPMAH, as it progresses 
through more detailed design.  Within the Planning Level right-of-way for the Bi-County Parkway / US 
Route 50 interchange as well as Loudoun County Parkway / US Route 50 interchange, only ten percent of 
the potential resource impacts were accounted for, as the remaining estimated impacts are assumed to be 
associated with the No Build Alternative. 

It should be noted that the resource impacts reported are not based on detailed design, and would change 
during project design.  The Planning Level Design estimate of impacts allows for an evaluation of the 
magnitude and severity of the potential impacts to aquatic resources.  Detailed assessments of streams and 
wetlands would be required to determine impacts for permitting and mitigation.   

3.1.2 Affected Environment 

Watershed Descriptions 
Surface waters in the project vicinity flow into either Broad Run or Elklick Run, and ultimately drain to 
the Potomac River and into the Chesapeake Bay.  Within the Potomac River basin, the study area is 



Natural Resource Technical Report for the  
Proposed Dulles Air Cargo, Passenger and Metro Access Highway 

 

April 2014 
12 

recognized by the USGS, in the National Watershed Boundary Dataset (USGS, 2013), as part of both the 
Middle Potomac-Catoctin subbasin, hydrological unit code (HUC) 02070008, and Middle Potomac-
Anacostia-Occoquan subbasin, HUC 02070010.  More specifically, these larger drainage areas are further 
delineated into smaller watersheds and subwatersheds.  The watersheds and subwatersheds that are 
crossed by the proposed alternatives are detailed in the descriptions that follow. 

Potomac River-Broad Run, HUC 020700809 
Broad Run flows northeast towards its confluence with the Potomac River and drains the majority of the 
surface water in the Study Corridors.  Comprised of approximately 89,519 acres, this watershed includes 
tributaries such as Lenah Run, South Fork Broad Run, and Cabin Branch.  A portion of IAD property, 
Arcola, and the Brambleton community are encompassed within this watershed.   

Within the Potomac River-Broad Run watershed, Alternatives 2, 3A, 3B, and 3C transect the smaller 
(16,912 acres) Broad Run-Lenah Run subwatershed, HUC 020700080901.  This subwatershed begins at 
the head of the South Fork Broad Run and extends northeast to the confluence of Broad Run and 
Horsepen Run, near the Old Ox Road (VA Route 606) and Dulles Greenway (VA Route 267) 
interchange. 

Bull Run, HUC 0207001007 
A small portion of the Study Corridors for Alternatives 3A, 3B, and 3C intersect the northern reaches of 
the Bull Run watershed, which flows southeast into the Occoquan River.  Major tributaries within this 
large (approximately 124,086 acres) watershed include Cub Run, Little Bull Run, and Lick Branch.  The 
Bull Run watershed incorporates portions of Loudoun, Prince William, and Fairfax Counties.   

The Cub Run subwatershed, HUC 020700100704, is centrally located within the Bull Run watershed, 
extending from IAD south to its confluence with Bull Run in the Bull Run Regional Park.  This 
subwatershed encompasses a majority of the South Riding Community as well as the town of Centerville.  
Cub Run is fed from the northwest by Elklick Run, which transects Alternatives 3A, 3B, and 3C near the 
intersection of US Route 50 and the Loudoun County Parkway (VA Route 606).   

Wetlands and Streams 
Within each of these USGS delineated watersheds and subwatersheds, surface water drainage takes place 
through streams, ponds, and associated wetlands in the project vicinity.   

Wetlands 
Under the provisions of Executive Order 11990, Protection of Wetlands, each Federal agency must take 
action to minimize the destruction, loss, or degradation of wetlands and to preserve or enhance their 
natural values.  Wetlands are defined as areas that are inundated or saturated by surface or ground water 
at a frequency and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions (40 CFR §230.41(a)(1)).  
Wetlands are generally found in valleys, adjacent stream beds, and topographic depressions, but can also 
be located in higher elevation areas where seeps and springs occur.  Wetlands provide valuable habitat for 
fish and wildlife; improve water quality; perform important hydrological functions, such as regulating 
storm flow; maintain food chain and nutrient cycling functions; serve socioeconomic roles; and may 
support rare and endangered species. 
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Preliminary information regarding the presence of wetlands was obtained from the USFWS’ NWI maps 
and inferences made based on USGS topographic maps and available aerial photography.  Field 
investigations were required to verify the existence of wetlands in and around the Study Corridors.  Based 
on this data, shapefiles were generated in GIS to calculate the total acreage of wetlands that are within 
each alternative.  To classify identified wetlands, this report uses an abbreviated version of the 
classification system developed by the USFWS, which was derived from the Classification of Wetland 
and Deepwater Habitats (Cowardin et al., 1979). 

Approximately 32 total acres of wetlands are located within both Alternatives 2 and 3A, while 33 acres 
were calculated within the Study Corridor for 3B and 16 acres were identified within Alternative 3C. .  
Table 1 provides the breakdown of various wetland classifications within each Build Alternative and a 
description of each follows. 

Table 1: Wetlands Identified within Build Alternatives and Planning Level Right-of-Way 

Wetland Class Description Wetland Area (Acres) 
Alt. 2 Alt. 3A Alt. 3B Alt. 3C 

PEM Palustrine Freshwater Emergent 
Wetland 11.6 5.5 5.7 1.9 

PFO Palustrine Freshwater Forested  18.2 25.5 25.9 13.1 
PEM / PFO1 Palustrine Freshwater Emergent / 

Forested1  1.7 0.0 0.0 0.0 

PSS Palustrine Freshwater Scrub-Shrub 0.5 1.2 1.5 1.4 
Total Wetlands 32.1 32.2 33.1 16.4 
1 Area is considered to be a mix of forested and emergent wetlands, per the USFWS’ Classification of Deepwater 
Habitats (Cowardin et al., 1979). 
 

 

Palustrine Freshwater Emergent (PEM) Wetland 
The Emergent wetland cover type in the Palustrine System is usually dominated by perennial plants and is 
found in numerous areas throughout the Study Corridors in wet pastures, meadows, and hayfields, as well 
as stagnated ponds and low lying areas near streams, pipes, culverts, and ditches (Cowardin et al., 1979).  
The largest portion of PEM wetlands within the proposed alternatives are located along the northern edge 
of the Alternative 2 Study Corridor alignment, following along Broad Run.  A review of the NRCS Web 
Soil Survey reveals soils associated with this wetland cover type include Albano, Bowmansville, 
Nestoria, and Sycoline series soils.  Black willow (Salix nigra), red maple (Acer rubrum), common joe-
pye weed (Eupatorium fistulosum), reed canary grass (Phalaris arundinacea), common monkey-flower 
(Mimulus ringens), ironweed (Vernonia spp.), and jewelweed (Impatiens capensis) are among the 
vegetation typically associated with these PEM wetlands.   

Palustrine Freshwater Forested (PFO) Wetland 
Forested wetlands are among the most common wetland cover in the Study Corridors, as well as in the 
United States.  A large PFO wetland has been identified on IAD property along the eastern edge of the 
Study Corridor for Alternatives 3A and 3B, just south of the proposed Loudoun County Parkway / Old 
Ox Road / future Dulles Airport connector interchange.  Soil associated with this wetland cover type is 
primarily comprised of Elbert series silty clay loams.  Common plant species within this wetland class 
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include red maple, sycamore (Platanus occidentalis), black gum (Nyssa sylvatica), false nettle 
(Boehmeria cylindrical), and tall coneflower (Rudbeckia laciniata).   

Near the confluence of the South Fork Broad Run and Broad Run, wetland cover types typical of both 
PEM and PFO classes were identified.  The soil composition in this approximate 1.7 acre wetland area is 
primarily Bowmansville series soils.   

Palustrine Freshwater Scrub-Shrub (PSS) Wetland 
In the southwest portion of the DACPMAH Study Area, in the vicinity of the planned Bi-County Parkway 
/ Northstar Boulevard interchange, a small area of PSS wetland has been identified surrounding the banks 
of a pond.  Similarly, PSS wetland cover has also been mapped in the east-west portion of the Alternative 
2 Study Corridor, where a small farm pond is located.  Soils associated with these PSS wetland areas 
include Albano and Rowland soil series, respectively.  Characteristic vegetation includes black willow 
(Salix nigra), sycamore, smartweeds (Polygonum spp.), and a variable mixture of grasses, sedges, and 
rushes. 

In addition to the PEM, PFO, and PSS wetland cover areas, there is a compensatory mitigation area that 
has been identified, in association with the Brambleton community, along the northern border of 
Alternative 2.  Located within the floodplain of Broad Run, on the north side of the river, this mitigation 
area is comprised of Rowland series soils.  Of this approximately 30.4 acre mitigation site, just over six 
acres are included within the Alternative 2 Study Corridor.   

Streams 
Within each of the USGS delineated watersheds and subwatersheds identified in the proposed project 
alternatives, surface water drainage takes place through numerous creeks and streams.  Approximately ten 
named streams and unnamed tributaries, as well as several small intermittent streams, intersect the 
proposed alternatives.  The named streams include Broad Run, South Fork Broad Run, Cabin Branch, and 
Elklick Run.  The location of each stream within the Study Corridors is illustrated in Figure 3-1.   The 
estimated linear feet of the named streams within each alternative Study Corridor, and their associated 
tributaries, are tabulated in Table 2, which follows.   

Table 2: Lengths of Streams Identified within Proposed Build Alternatives 

Streams Stream Lengths by Alternative (linear feet) 
Alt. 2 Alt. 3A Alt. 3B Alt. 3C 

Broad Run 21,448 9,634 9,694 5,110 
Cabin Branch 8,278 12,939 12,939 6,237 
Elklick Run 0 3,195 3,195 2,906 
Total Streams 29,725 25,768 25,828 14,253 
Wild and Scenic Rivers  0 0 0 0 
Virginia Scenic Rivers 0 0 0 0 
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Figure 3-1: Surface Waters 
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Alternative 2 contains approximately 29,725 linear feet of streams, which include the Northern and 
Southern Forks of Broad Run as well as a small portion of Cabin Branch near the northeastern project 
terminus.  Alternatives 3A, 3B, and 3C contain approximately 25,768 linear feet, 25,828 linear feet, and 
14,253 linear feet, respectively, of streams, as they intersect sections of South Fork Broad Run, portions 
of Cabin Branch, Elklick Run and some small tributaries.  However, this inventory of stream lengths is 
based on the full extent of the Study Corridors established for each Build Alternative and any potential 
impacts will likely be substantially less, as the length of streams within the anticipated right-of-way area 
for each Alternative are smaller. 

Wild and Scenic Rivers 
The Wild and Scenic Rivers Act of 1968 was enacted to preserve remarkable scenic, recreational, 
geological, fish and wildlife, historic, cultural or other similar values along certain rivers or segments of 
rivers.  The National Wild and Scenic River System program, which is administered by the National Park 
Service (NPS), is intended to preserve the free-flowing condition of these rivers, to protect their water 
quality and promote the conservation of other resources.  Eligible rivers or segments of rivers must be 
free of impoundments and be generally inaccessible expect by trail, with watersheds or shorelines 
essentially primitive and waters unpolluted.  At the state level, Virginia’s Scenic Rivers Act protects 
rivers or sections of rivers, including their shorelines and natural environs, which possess scenic, 
recreational, or historic attributes or natural beauty.  The Virginia Department of Conservation and 
Recreation (DCR) maintains a list of rivers that are designated as scenic in Virginia. 

A review of the NPS database reveals that, of the approximately 49,950 miles of river in Virginia, there 
are no designated National Wild and Scenic Rivers, nor are there any Candidate Rivers listed on the 
National Rivers Inventory for Virginia (National Park Service [NPS], 2009).  Therefore, there are no 
designated National Wild and Scenic Rivers within any of the proposed Build Alternatives.  Likewise, 
none of the named streams within the proposed alternatives are designated on DCR’s list as Virginia 
Scenic Rivers (Department of Conservation and Recreation [DCR], 2012).    

Floodplains 
In order to reduce the risk of flood loss and to minimize the impact of floods on human safety, while 
preserving the natural beneficial values of floodplains, Executive Order 11988, Floodplain Management, 
requires that Federally-aided projects provide an assessment of hazards for any action occurring within a 
floodplain and avoid long- and short-term adverse impacts associated with the occupancy and 
modification of floodplains wherever there is a practicable alternative.  As defined by Executive Order 
11988, a floodplain is the lowland area adjacent to a river, lake, or stream that may become inundated 
during a rare flooding occurrence.  For planning purposes this area is considered to be the 100-year 
floodplain.  Development in 100-year floodplains reduces the ability of these areas to detain floodwaters 
and thereby increase the likelihood of flooding and risk for properties downstream. 

Information on floodplains within the project vicinity was obtained from the Federal Emergency 
Management Agency (FEMA) Flood Insurance Rate Maps (FIRM), which indicates the presence of 100-
year floodplains and boundaries of other hazardous flood-prone areas.  Based on FEMA’s FIRM, 100-
year floodplains have been identified within the Build Alternatives.  Specifically, Alternative 2 includes 
three streams with associated 100-year floodplains (approximately 112.5 acres), including Broad Run, 
Broad Run’s South Fork, and an unnamed tributary of Broad Run.  Comparatively, Alternative 3A and 3B 
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encompass a portion of the 100-year floodplain (approximately 58.2 acres) for South Fork Broad Run and 
one of its small unnamed tributaries.  Alternative 3C includes approximately 15.1 acres of floodplain area, 
but does not include any portions of Broad Run’s North Fork.   

Water Quality 
In compliance with reporting requirements of the Clean Water Act Section 303(d) (40 CFR §130.7(b)), 
the DEQ monitors streams for water quality.  With the assistance of the DCR, the DEQ submits 
monitoring reports to the EPA in order to pinpoint surface waters that are in violation of criteria for clean 
water, established by the EPA, and considered impaired.  In order to restore and maintain the water 
quality for impaired waters, Total Maximum Daily Load (TMDL) plans are developed to determine the 
total pollutant the stream can assimilate and still adhere to the standards.  In DEQ’s Draft 2012 
305(b)/303(d) Water Quality Assessment Integrated Report, water bodies are rated on their ability to 
“support” designated uses of the water by human or aquatic life.  Impaired waters are designated as 
partially supporting or not supporting any of the five designated uses: aquatic life; fish consumption; 
shellfishing; swimming / recreation; and drinking water.   

Of the water bodies within the proposed alternatives, Broad Run is listed as not supporting aquatic life 
and recreation as a result of impaired benthic-macroinvertebrates bioassessments as well as Escherichia 
coli bacteria excursions based on monitoring events in 2005, 2007, and 2009 (Virginia Department of 
Environmental Quality [DEQ], 2012).   

3.1.3 Environmental Consequences 

Wetlands 
Approximately ten total acres of wetlands were located within the Planning Level Design right-of-way 
estimates for Alternative 2; 17 acres were identified within the Planning Level Design right-of-way for 
3A; and 16 acres are included in the estimated right-of-way for Alternative 3B; and four acres of wetlands 
are expected to be impacted by the planning level right-of-way for Alternative 3C.  Specifically, a review 
of wetlands within the estimated right-of-way for the intersection of Old Ox Road (VA Route 606), the 
planned Loudoun County Parkway (VA Route 607) extension, and planned airport connector roads 
indicates a large five acre PFO near the southern edge of the interchange bubble and an additional 2.5 
acres of wetlands within the floodplain of Broad Run.  The future design of the interchange would likely 
avoid both of these wetlands which is anticipated to reduce the total impacts by more than forty percent.  
Other similar opportunities to avoid or minimize impacts are likely along each of the proposed 
Alternatives and would be more fully developed as design progressed. 

If a preferred Build Alternative is selected, all available measures will be taken to avoid and minimize 
wetland impacts.  These measures could include, but are not limited to design modifications such as: 
alignment shifts to avoid or minimize impacts to wetlands; temporary and permanent stormwater 
management measures; bridging; reduction in the width of the median and fill slopes; alternative 
interchange designs; and the use of retaining walls through wetland areas.  VDOT would make every 
practicable effort to avoid existing wetlands, particularly the mitigation site located just north of Broad 
Run.  

VDOT may be required to provide compensation for any unavoidable wetland impacts, as a result of the 
proposed project and in accordance with Section 404 of the Clean Water Act (CWA) of 1972, where 
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required (33 USC §1344 et seq.).  Based on the Planning Level Design estimates of potential impacts, the 
proposed project may require between 20 and 34 acres of wetland mitigation.  As project design 
advances, formal wetland delineations will be performed, based on more defined project limits of 
disturbance, and a more detailed understanding of the potential for impacts and the specific quantity of 
mitigation required will be established.  It is anticipated that this initial estimate of mitigation would be 
reduced during future design phases through avoidance and minimization. 

Streams 
Due to the linear nature of the proposed Build Alternatives, impacts are anticipated to a number of the 
streams that are traversed.  A more detailed assessment of stream impacts would be performed following 
a formal jurisdictional delineation and further project design.  As illustrated previously in Table 2, the 
similar stream lengths are contained within each Build Alternative.   

Within the anticipated right-of-way area for each Alternative, the potential impacts to streams are 
drastically reduced from the overall stream lengths identified in each alternative Study Corridor.  
Approximately 8,700 linear feet of streams are within the Planning Level right-of-way for Alternative 2; 
11,423 linear feet of streams are within the right-of-way for 3A; 12,065 linear feet are included in the 
right-of-way requirements for Alternative 3B; and 4,820 linear feet are included within the Planning 
Level right-of-way for Alternative 3C.  Within interchange areas, only those stream channels that are 
culverted or relocated would be considered impacted.  

All practicable measures would be taken to avoid and minimize impacts to streams, and other water 
bodies within each alternative.  Minimization measures could include modifications during engineering 
and design such as alignment shifts to avoid or minimize impacts; the use of bridges instead of culverts; 
the use of retaining walls; temporary and permanent stormwater management measures; pipe arches and 
other bottomless structures for stream crossings; natural channel design for any relocation of channels; 
and natural channel design measures such as the use of log rollers and root masses for bank stabilization.     

For unavoidable stream impacts, minimization and mitigation methods will be coordinated with the 
USACE, DEQ, and Virginia Marine Resources Commission (VMRC) as necessary to obtain any required 
permits.  Based on the Planning Level Design estimates of potential impacts, the proposed project may 
require between 9,000 and 12,000 linear feet of stream mitigation.  Detailed assessments of streams 
would be required to determine the specific quantity of mitigation required.  It is anticipated that this 
initial estimate of mitigation would be reduced during future design phases through avoidance and 
minimization. 

Floodplains 
Only 26.5 acres, 31.1 acres, 29.1acres, and 1.7 acres of floodplains are expected to be impacted by the 
anticipated right-of-way requirements associated with Alternative 2, 3A, 3B, and 3C, respectively.  As the 
project moves forward in design, every effort would be made to avoid or minimize any potential impacts; 
significant encroachments are not anticipated. 

As defined by the FHWA, any action occurring within the limits of the base flood plain is considered an 
encroachment (23 CFR §650.105(e)).  However, encroachments resulting from the DACPMAH are not 
anticipated to be considered “significant encroachments” (23 CFR §650.105(q)) because of the following 
reasons: 
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(1) It would not pose a significant potential for interruption or termination of a transportation 
facility which is needed for emergency vehicles or provides a community’s only evacuation route.  
The DACPMAH would facilitate improved traffic movement throughout the study area; therefore 
it is not anticipated to inhibit emergency response times for police, fire, and rescue services.  It 
would also provide an additional evacuation route for residents of the Dulles Community, rather 
than eliminating one. 

(2) It would not pose a significant flooding risk.  Compliance with applicable sections of VDOT’s 
Road and Bridge Specifications, along with any other applicable state or federal stormwater 
management requirements, will be determined and implemented during project design to address 
concerns for stormwater runoff and increased downstream flooding.  As the project design 
advances, a detailed hydraulic survey and study would be performed to determine the specific 
effects of stormwater discharges to ensure that no substantial increases to flooding would occur. 

(3) No significant adverse impact on natural and beneficial floodplain values would occur.  VDOT 
would make every effort to avoid or minimize any potential impacts to floodplains in the Study 
Corridors as the project moves forward in design.  For example, minimization measures for 
Alternative 2 may include shifting the  alignment within the Study Corridor to avoid 
encroachment on the North Fork Broad Run floodplain  For both Alternatives 2 and 3, crossings 
of South Fork Broad Run would be designed to minimize floodplain encroachments and possible 
adverse impacts on natural and beneficial floodplain values, pursuant to 23 CFR §650.   

Water Quality 
Water quality impacts are not likely to occur as a result of the proposed DACPMAH alternatives due to 
very minor increases in pollutants washed from the road surface into receiving streams.  Therefore, the 
DACPMAH would not inhibit the attainment of TMDL goals for Broad Run.  As a result, the proposed 
project is also not expected to interfere with the attainment of downstream TMDL goals for the 
Chesapeake Bay.  Pollutants may include grease, oil, metals, nutrients, nitrogen, deicing salts, roadside 
vegetation management chemicals, and suspended solids.  Temporary and permanent stormwater 
management measures, including detention basins, vegetative controls, and other measures, would be 
implemented to minimize potential degradation of water quality.  These measures would reduce or detain 
discharge volumes and remove many pollutants.  The requirements and special conditions of any permits 
for work in and around surface waters would be incorporated into the construction contract documents.  
The construction contractor would be required to comply with those conditions and with pollution control 
measures specified in VDOT's Road and Bridge Specifications (2007). 
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3.2 WILDLIFE AND HABITAT 

3.2.1 Methodology 
Early in the planning process, VDOT began coordinating with agencies involved with the wildlife and 
general habitats encompassed by the proposed alternatives.  Agencies that received scoping letters 
requesting their comments on the project in regards to natural resources are listed previously in Section 
1.4.  Scoping responses from the agencies served as a guideline for further work.  Additionally, 
throughout March and April 2013, a number of online databases were explored in an effort to identify 
protected and critical habitat areas; these include the U.S. Fish and Wildlife Service’s (USFWS) Online 
Information, Planning, and Conservation (IPaC) system, the Virginia Department of Game and Inland 
Fisheries’ online database (VaFWIS), and the Virginia Department of Conservation and Recreation, 
Natural Heritage Program (DCR-DNH) database for Loudon County.  This work was followed by further 
agency coordination, reviews of mapping resources, and site reconnaissance. 

3.2.2 Affected Environment 
The study area encompasses a wide diversity of both aquatic and terrestrial habitats.  Major aquatic 
resources in the area include Cabin Branch and Broad Run streams.  A variety of aquatic species, 
including bivalves, small fish, reptiles, amphibians, and aquatic birds are likely to reside in the surface 
water habitats within the study area.  Broad Run is listed by DEQ as impaired indicating that it does not 
support the full range of benthic macro-invertebrates (i.e. aquatic insects) that would be expected for a 
healthy stream.   

Both south and west of the study area, land uses primarily include transitional business and residential 
uses.  Industrial and residential uses exist just north of the study area, with IAD to the immediate east.  
Presently, the proposed Alternatives traverse land with a variety of designations including industrial 
complexes, commercial developments and office spaces, planned mixed-use and housing developments, 
forested land, and open space.  Located in a region that has experienced rapid population and employment 
growth in recent years and is expected to see increasingly more, this land is highly transitional; thus 
wildlife and habitat within the area are regularly changing.  

Although urban land uses dominate terrestrial portions of each alternative, there are small areas 
containing shrubs and patches of woods that harbor wildlife species adapted to urban and semi-urban 
conditions; much of the terrestrial habitat is fragmented.  Alternative 2 contains approximately 346 acres 
of forested habitat, including both the southwest and northeast interchanges.  Alternative 3A contains 
approximately 451 acres of forested habitat, 3B approximately 435 acres of forested habitat, and 3C 
approximately 230 acres of forested habitat.  This forested land and open space provide habitat for 
various wildlife species such as rabbits, eastern grey squirrels (Sciurus carolinensis), red fox (Vulpes 
vulpes), and a number of common bird species.  White-tailed deer (Odocoileus virginianus), raccoon 
(Procyon lotor), beaver (Castor canadensis), Red-tailed Hawks (Buteo jamaicensis), Red-shouldered 
Hawks (Buteo lineatus), Eastern Bluebirds (Sialia sialis), Black Vulture (Coragyps atratus), Turkey 
Vulture (Cathartes aura), Blue Jay (Cyanocitta cristata),Canada Goose (Branta canadensis), Bufflehead 
(Bucephala albeola), and Mallard (Anas platyrhynchos) were seen during field assessment in the project 
vicinity.   
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Anadromous fish and trout waters are migration pathways, spawning grounds or nursery areas identified 
by VDGIF as having been used or having the potential to be used.  Confirmed anadromous fish use areas 
are those waters where anadromous fish species have been observed and are known to exist.  According 
to a December 2013 search of the VaFWIS online database (Appendix A), there are no anadromous fish 
waters or trout streams within a two-mile search radius of the study area.  

Invasive species are non-native plant and animals that cause, or have the potential to cause, economic or 
ecological harm or harm to human health (Executive Order 13112, Invasive Species).  State and local 
governments have also set up laws and regulations to prevent the spread of noxious weeds and plants 
deemed to be detrimental to crops, surface waters, including lakes, or other desirable plants, livestock, 
land, or other property to be injurious to public health or the economy.  The proposed alternatives are 
located in an urbanizing area where invasive species are common. 

VDGIF and USFWS are responsible for the conservation and management of the bald eagle (Haliaeetus 
leucocephalus) throughout Virginia.  To provide consistent management of the bald eagle in Virginia, 
these agencies have developed general guidelines indicating the zones around eagle nests, night roosts, 
and shoreline use areas in which the provisions of various laws and their implementing regulations may 
apply.  All proposed activities that may affect or result in the taking of a bald eagle in Virginia is 
evaluated by the VDGIF and USFWS on a case-by-case basis.  A December 2013 search of the VaFWIS 
online database indicated that the project is not located within a Bald Eagle Concentration Area, Nesting 
Area or Roost. 

Natural heritage resources are defined as habitats of rare, threatened, or endangered plant and animal 
species, unique or exemplary natural communities, and significant geologic formations.  In a scoping 
letter response received by VDOT dated February 7, 2013, DCR stated that a search of its Biotics Data 
System for occurrences of natural heritage resources indicated that none exist within the study area.  A 
copy of agency correspondence, including DCR’s scoping response, is included in Appendix B.  

Additionally, DCR noted that the Ticonderoga Farms Conservation Site is located approximately 3.25 
miles southeast of the project study area.  Conservation sites are tools for representing key areas of the 
landscape that warrant further review for possible conservation action because of the natural heritage 
resources and habitat they support.  Conservation sites 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.  Conservation sites are 
given a biodiversity significance ranking (1-5, 1 being most significant) based on the rarity, quality, and 
number of element occurrences they contain.  The Ticonderoga Farms Conservation Site has been ranked 
a “B5” site, indicating it is “of general significance”.  The natural heritage resources associated with the 
site include: 

1. Purple Milkweed (Asclepias purpurascens) 
2. Blue-hearts (Buchnera americana) 

Other rare plants typically associated with prairie vegetation inhabit semi-open diabase glades in Virginia 
may occur on site if suitable habitat is present.  Diabase glades are characterized by historically fire-
dominated grassland vegetation on relatively nutrient-rich soils underlain by Triassic bedrock.  Diabase 
flatrock, a hard, dark-colored volcanic rock, is found primarily in northern Virginia counties and is 
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located within the geologic formation known as the Triassic Basin.  Where the bedrock is exposed, a 
distinctive community type of drought-tolerant plants occurs.  Diabase flatrocks are extremely rare natural 
communities that are threatened by activities such as quarrying and road construction.  In northern 
Virginia, diabase supports other occurrences of global and state rare plant species.   

3.2.3 Environmental Consequences 
Because there are no anadromous fish waters, trout waters, bald eagle nests or roosts, benthic 
communities, or natural heritage resources within the vicinity of the project site, no direct impacts to these 
resources are anticipated to occur as a result of the proposed project.  While DCR identified the 
Ticonderoga Farms Conservation Site as within the vicinity of the project study area, no impacts on the 
wildlife and habitat of the Conservation Farm are anticipated, due to its distance of approximately 3.25 
miles from the proposed alternatives.  

The project study area is located within the portion of Loudoun County underlain by Triassic bedrock.    
Diabase environments occur within the Triassic Basin and have been inventoried to the west of Route 28 
between IAD and Route 7, just north of the project study area.  Additional diabase habitat may exist 
within the project study area.   

Under each of the proposed Build Alternatives for the DACPMAH (Alternatives 2, 3A, 3B, and 3C), 
impacts to wildlife and habitat would be anticipated due to right-of-way and construction requirements.  
Based on professional engineering judgment and predicted right-of-way requirements for the proposed 
DACPMAH, approximately 167 acres, 212 acres, 195 acres, and 66 acres of forested habitat are estimated 
to be cleared in association with each alternative, respectively.  Plant and animal species that inhabit the 
project study corridor are consistent with wildlife species adapted to urban and semi-urban communities 
and could continue to inhabit the area.  With the incorporation of best management practices, impacts to 
wildlife and habitat in the vicinity of the study area will be avoided to the greatest extent practicable.  A 
more detailed assessment of impacts and minimization efforts would be performed during final design, 
once an alternative has been selected. 

3.3 THREATENED AND ENDANGERED SPECIES 

The Endangered Species Act (ESA) provides a program for the conservation of threatened and 
endangered plants and animals and the habitats in which they are found.  The law requires federal 
agencies to ensure that actions they authorize, fund, or carry out are not likely to jeopardize the continued 
existence of any listed species or carry out actions that result in the destruction or adverse modification of 
designated critical habitat of such species.  Under the ESA of 1973, any federal action that would likely 
result in a negative impact to federally protected plants and animals is subject to review by the USFWS.  
The USFWS and other wildlife resource agencies also exercise jurisdiction in accordance with the Fish 
and Wildlife Coordination Act. 

The Commonwealth of Virginia, specifically VDCR and VDGIF, has the power to designate species 
within the state as threatened or endangered.  Based solely on statewide populations, these designations 
do not consider total populations of a species throughout its geographic range.  An endangered species is 
defined as one that is in danger of extinction throughout all or in a significant portion of its range.  A 
threatened species is one that is likely to become endangered in the foreseeable future.   
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3.3.1 Methodology  
Early in the planning process, VDOT began coordinating with agencies involved with federal and state 
listed species. Agencies that received scoping letters requesting their comments on the project in regards 
to natural resources are listed previously in Section 1.4.  Scoping responses from the agencies served as a 
guideline for further work.  Additionally, throughout December 2013, a number of online databases were 
explored in an effort to identify supplementary federal and state listed species; these include the USFWS 
Online IPaC system, the Virginia Department of Game and Inland Fisheries’ online database (VaFWIS), 
and the DCR-DNH database for Loudon County.  This work was followed by further agency 
coordination, reviews of mapping resources, and site reconnaissance.   

3.3.2 Affected Environment 
According to a December 2013 review of the aforementioned online databases, no federally-listed species 
are reported within the project study area.  Additionally, no wildlife refuges or Critical Habitat were 
identified in the project vicinity.   

In its response to VDOT’s scoping letter, dated February 7, 2013, DCR-DNH stated that the project 
would not affect any documented state-listed plant or animal species.  DCR-DNH noted that while its 
database does not indicate the presence of any federally-listed species in the project area, diabase in 
Northern Virginia does have the potential to support undocumented occurrences of global and state rare 
species.  Due to the potential for the project site to support additional populations of natural heritage 
resources, DCR recommends an inventory of suitable habitat along each alternative, excluding the portion 
along Route 606.   

The Virginia Department of Agriculture and Consumer Services (VDACS) is charged with the 
conservation, protection, and management of endangered and threatened species of plants and insects.  
VDOT cooperates with agencies and other organizations on the recovery, protection, or conservation of 
listed threatened or endangered plant and insect species.  Under a Memorandum of Agreement established 
between VDACS and the DCR, DCR represents VDACS in comments regarding potential impacts on 
state-listed threatened and endangered plant and insect species.  In a scoping letter response, dated 
February 7, 2013, DCR stated that the current activity will not affect any documented state-listed plants or 
insects. 

The DCR-DNH database for the project area’s subwatersheds was searched in December 2013 (see 
Appendix C).  Although no federally-listed species were reported in the County, the search indicated that 
four state-threatened species have been confirmed to exist within Loudon County.  This confirms the 
presence of the green floater (Lasmigona subviridis), wood turtle (Glyptemys insculpta), Loggerhead 
Shrike (Lanius ludovicianus), and the Upland Sandpiper (Bartramia longicauda), all of which were duly 
identified by the VaFWIS database and described below.   

A December 2013 search of the VaFWIS database indicated that the project is not located within a Bald 
Eagle Concentration Area or near any known Eagle nests.  A supplementary search of the USFWS’s IPaC 
System (see Appendix D) indicated that no ESA-listed species or National Wildlife Refuges were found 
within the vicinity of the project. While there are no confirmed records of federally-listed threatened or 
endangered species within the vicinity of the study area, VaFWIS identified one (1) specie designated 
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State Endangered (SE), and seven (7) species with a State Threatened (ST) designation, which may occur 
within 2 miles of the project study area..  These statuses are defined as follows: 

• State Endangered Species (ST) - species which are considered threatened within a particular 
state, but not within all states, and which therefore are not included on the national list of 
endangered and threatened species; state wildlife agencies are given the authority under the ESA 
to manage such species. 

• State Threatened Species (SE) - species which are considered threatened within a particular 
state, but not within all states, and which therefore are not included on the national list of 
endangered and threatened species; state wildlife agencies are given the authority under the ESA 
to manage such species. 

There are several state-list species, including the wood turtle, yellow lance, and brook floater, that 
potentially could occur in the larger streams found in the project area.  The VaFWIS did identify potential 
habitat for the wood turtle along Broad Run, Elklick Run and Cabin Branch within the vicinity of the 
project.  In addition, the migratory avian species listed by the state as Threatened (i.e. loggerhead strike, 
Henslow’s Sparrow, upland sandpiper) may occur in the agricultural fields and pastures in the project 
area. 

Table 3 depicts the state listed threatened or endangered species that can be found within a 2-mile radius 
of the study area.  In addition, brief, general descriptions of the 8 state listed threatened and endangered 
species that may occur within the study area and their habitat requirements are provided below. 

Table 3: Federal and State Listed Species within a Two-Mile Radius of the Study Corridor 

Common Name Scientific Name Status 

Appalachian Grizzled 
Skipper Pyrgus wyandot ST 

Brook Floater Alasmidonta varicosa SE 

Green Floater Lasmigona subviridis ST 

Henslow’s Sparrow Ammodramus henslowii ST 

Loggerhead Shrike Lanius ludovicianus ST 

Migrant Loggerhead 
Shrike 

Lanius ludovicianus 
migrans ST 

Upland Sandpiper Bartramia longicauda ST 

Wood Turtle Glyptemys insculpta ST 

 
State Endangered (SE) 

Brook Floater (Alasmidonta varicosa) 
The Brook Floater is listed under Tier 2 of the Virginia Wildlife Action Plan with a “Very High 
Conservation Need” status.  A species of freshwater mussel, the Brook Floater is non-migrant and found 
in Canada and the United States.  Its habitat consists of creeks and small rivers where it is found among 
rocks in gravel substrates and in sand shoals.  Fertilization occurs in summer and parasitic larvae are 



Natural Resource Technical Report for the  
Proposed Dulles Air Cargo, Passenger and Metro Access Highway 

 

April 2014 
25 

released the following spring.  Once born, the parasitic larvae attach themselves to fish for a period of 
time, before detaching and falling to the substrate, at which time the brook floater becomes a detritivore, 
feeding on decomposing plant and animal parts, as well as organic fecal matter.  The brook floater is 
sensitive to sedimentation, flow alteration, and low oxygen conditions.  The brook floater may exist 
within the project area’s freshwater streams.   

State Threatened (ST) 

Appalachian Grizzled Skipper (Pyrgus wyandot) 
The Appalachian Grizzled Skipper is listed under Tier 1 of the Virginia Wildlife Action Plan with a 
“Critical Conservation Need” status.  A small brown, gray, and white butterfly, the Appalachian Grizzled 
Skipper is predominantly located in the northeastern portion of the United States.  Usually found in 
openings near pine or oak forests, the butterflies tend to populate sparsely vegetated, often disturbed, 
barrens with exposed rock or soil.  The Appalachian Grizzled Skipper is known to mate once a year in the 
months of April and May.  The female lays her eggs on the underside of a host plant and the eggs 
typically hatch in eight to 10 days.  Herbicide, pesticide, and succession have greatly reduced their 
population in recent years.  The occurrence of suitable habitat indicates that Henslow’s Sparrow may exist 
within the project. 

Green Floater (Lasmigona subviridis) 
The Green Floater is listed under Tier 2 of the Virginia Wildlife Action Plan and has a corresponding 
“Very High Conservation Need”.  This freshwater mussel is endemic to the freshwaters of the United 
States and can typically only reaches 55 mm of length in adulthood.  Green floaters are intolerant of 
strong currents and typically occur within the easternmost states in streams, small rivers, and canals of 
low-to-medium gradient with slow pools and fine gravel and sand bottoms.  Mating season for the green 
floater occurs in August; larvae are released the following June.  Larvae require fish hosts for dispersal 
before transforming into juveniles.  The population of green floater found in the Potomac River is 
genetically distinct from populations found further south due to reproductive isolation and thus the two 
groups are managed as two separate conservation units.  The green floater may exist within the freshwater 
streams of the project area. 

Henslow’s Sparrow (Ammodramus henslowii) 
Henslow’s Sparrow, among the smallest of sparrows, is a rust-colored songbird with a Tier 1 designation, 
indicating a “Critical Conservation Need”.  Henslow’s sparrow is an obligate grassland species, 
historically found in the Midwest and Great Plains regions.  The sparrow’s breeding habitat generally 
includes shrubby, often moist fields, with dense cover.  Henslow’s sparrows have two broods each year, 
ranging in size from approximately three to five eggs per brood.  These birds often nest in small colonies, 
kept low to the ground in a grassy location.  The range and number of this species is rapidly decreasing 
largely due to habitat loss and destruction.  Henslow’s Sparrow may exist within the project area due to 
the occurrence of suitable habitat.     

Loggerhead Shrike (Lanius ludovicianus) 
The Loggerhead Shrike is a medium-sized songbird with a Tier 1 designation, indicating a “Critical 
Conservation Need”.  The bird’s head and back are bluish-grey and it’s under parts are white; it has a 
large hooked bill.  It is the only member of the shrike family endemic to North America.  It nests in dense 
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trees and shrubs, adjacent to feeding areas and usually on roadsides, favoring a variety of land uses.  
Females lay four to eight eggs in a cup-shaped nest made of twigs and grass, which hatch in 
approximately 17 days.  Shrikes are usually seen perched along roads on fences or utility lines, scanning 
for prey.  They feed mainly on insects, but may eat any small mammal or reptile they can overpower as 
well.  The population of the species has declined in much of its range, likely due to loss of suitable habitat 
and pesticide use. The occurrence of suitable habitat indicates that the Loggerhead Shrike may exist 
within the project. 

Migrant Loggerhead Shrike (Lanius ludovicianus migrans) 
The Migrant Loggerhead Shrike is listed under Tier 1 of the Virginia Wildlife Action Plan, indicating that 
it has a “Critical Conservation Need”.  This Shrike is a short-distance to permanent migrant land bird, 
about 7 inches in length.  This species has a heavy, hooked bill, a black mask, and a gray head and back 
with white hind parts.  Migrant Loggerhead Shrikes formerly bred throughout the northeastern United 
States into New England; however, as successional fields have been reforested, this species has rapidly 
disappeared from former nesting areas throughout the northeast.  The species is still relatively common in 
the western United States, but decreasing in the southeastern United States.  During its spring and 
summer migration months it can be spotted as far south as California, though in ever decreasing numbers.  
The Migrant Loggerhead Shrike prefers open habitat characterized by short grasses, or bare ground with 
low shrubs and trees.  Its prey consists of small songbirds, grasshoppers, and small rodents.  Declines in 
population can be attributed to the introduction of pesticide contaminates, roadway mortality, and subtle 
habitat degradation.  The degree of tolerance of disturbance of this species is still unknown.  The 
occurrence of suitable habitat indicates that the Migrant Loggerhead Shrike may exist within the project. 

Upland Sandpiper (Bartramia longicauda) 
The Upland Sandpiper, also known as the “grass plover” or “upland plover” is a marbled brown and black 
bird with a white underside, and has a Tier 1 designation indicating a “Critical Conservation Need”.  An 
adult is approximately 12” long with a 26” wingspan.  Upland Sandpipers typically have a longer tail than 
other members of the Sandpiper family.  Despite the name, sandpipers do not need water within their 
habitat; they prefer open country with tall grasses.  Their true core range and habitat is within the northern 
Midwest United States.  Upland sandpipers typically forage for food in fields.  Their diet consists mainly 
of grasshoppers, crickets, beetles, moths, flies, centipedes, spiders, earthworms, and other common bugs.  
They occasionally eat grains and seeds as well.  The sandpiper breading season lasts throughout the 
summer months; nests are located on the ground in dense grass where a female will lay approximately 
four eggs.  Upland sandpiper populations declined sharply in the late 19th century due to hunting, 
livestock grazing, and loss of prairie habitat.  Controlled burns may benefit this species as they feed on 
low-growing plants that are accessible after a fire.  The occurrence of suitable habitat indicates that the 
Upland Sandpiper may exist within the project.   

Wood Turtle (Glyptemys insculpta) 
The Wood Turtle, endemic to North America, is listed under Tier 1 of the Virginia Wildlife Action Plan, 
indicating a “Critical Conservation Need”.  The wood turtle is found in most New England States, north 
into Canada, west into Michigan and Minnesota, and south to Virginia.  It has a distinct pyramidal pattern 
on its upper shell and spends a great deal of time in or near the water, preferring shallow, clear streams 
with compacted and sandy bottoms.  It can also be found in forests and grasslands, but will rarely be seen 
far from flowing water.  It spends the winter in hibernation and the hottest parts of summer in a state of 
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animal dormancy and inactivity.  The Wood Turtle is omnivorous and is capable of eating on land or in 
water.  Despite many sightings and a seemingly large and diverse distribution, the wood turtle’s declining 
population is threatened by an overabundance of predators that live within its habitat, such as raccoons, 
and inadvertent anthropogenic causes such as habitat destruction, illegal collection, and roadway 
mortality.  When unharmed, this animal can live up to 40 years in the wild and even longer in captivity.  
The wood turtle may exist within the vicinity of the streams and wetlands of the project area. 

3.3.3 Environmental Consequences 
Early in the planning process, VDOT began studying the potential for populations of federal and state-
listed species to exist within the study area.  Additionally, VDOT coordinated with the appropriate 
agencies for species information.  The sum of data collected helped to evaluate each of the project’s 
alternatives with the goal of incurring the least adverse impacts on threatened and endangered species. 

The project study area is located within the portion of Loudoun County underlain by Triassic bedrock.  
Diabase environments occur within the Triassic Basin and have been inventoried to the west of Route 28 
between IAD and Route 7, just north of the project study area.  Diabase flatrocks are extremely rare 
natural communities that are threatened by activities such as quarrying and road construction.  In northern 
Virginia, diabase may support other occurrences of global and state rare plant species.  Diabase habitat 
may be impacted by the proposed project if it exists within the study area.  Further geotechnical analysis 
will be conducted as project design advances, per the selection of a Build Alternative. 

As no federally listed threatened and endangered plant or animal species were confirmed to exist within 
the project vicinity, none of the project alternatives are expected to affect federally listed threatened and 
endangered species.  One (1) SE species and seven (7) ST species were identified by VaFWIS as 
potentially existing within or adjacent to the study area.  VDOT cooperates with State authorities in an 
effort to identify and conserve State listed species whenever feasible.  With the incorporation of best 
management practices, impacts to rare, threatened and endangered species that may be located in the 
vicinity of the project area will be avoided to the greatest extent practicable.  A more detailed assessment 
of impacts and minimization efforts would be performed during final design, once an alternative has been 
selected. 
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Appendix A: VaFWIS Search Report 

  

































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B: Agency Correspondence 

  













































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C: DCR-DNH Database Search 

  











 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D: USFWS IPaC Search 

 

 















Species Conclusions Table 

Project Name:  VDOT Dulles Air Cargo 

Date:  12/09/2012  

Species / Resource Name Conclusion ESA Section 7 / Eagle Act Determination Notes / Documentation 
ESA species Species not present No effect No species reported by IPac.   

Critical Habitat  no critical habitat 
present 

No effect  

Bald Eagle Does not intersect with 
eagle concentration area 

No Eagle Act Permit Required No known nest are within 660’ and not 
within a concentration area 
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