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Chapter 1 – Introduction 
1.1 Project Description 
A Tier 2 study for proposed Interstate 66 (I-66) corridor improvements from US 15 in Prince William 
County to I-495 in Fairfax County is being undertaken by the Virginia Department of Transportation 
(VDOT) and Virginia Department of Rail and Public Transit (DRPT), in cooperation with the Federal 
Highway Administration (FHWA).  The purpose of the Tier 2 study is to advance improvements identified 
at a conceptual level in the Tier 1 Final Environmental Impact Statement (Tier 1 FEIS) and Tier 1 Record 
of Decision (Tier 1 ROD) published in November 2013.  The elements of this Tier 2 project represent a 
combination of Tier 1 build concepts over the 25-mile-long corridor.  Specifically, the proposed project 
includes improving spot locations and chokepoints, providing for intermodal connectivity, providing safety 
improvements, enhancing transportation communication and technology, and adding capacity while also 
expanding travel choices.  As part of the Tier 2 study, VDOT, DRPT, and FHWA are evaluating the 
environmental consequences of the No-Build Alternative and two Build Alternatives. 

The typical sections of Alternatives, 2A and 2B, are shown in Figure 1-1.  Both alternatives would provide 
two express lanes and three general purpose lanes in each direction with a flexible barrier between the 
eastbound and westbound lanes.  In addition, 14-foot-wide shoulders would be provided on the right of 
the general purpose lanes and 12-foot-wide shoulders would be provided on the left side of the express 
lanes.  The difference in typical section between Alternatives 2A and 2B is the treatment of the median.  
With Alternative 2A, a 42-foot-wide median would be set aside for future fixed guideway transit service, 
and auxiliary lanes would be provided if needed, resulting in a total typical section width of 246 feet from 
edge of shoulder to edge of shoulder.  Alternative 2B would provide concrete barrier separation between 
the opposing lanes of traffic and the typical section width would decrease to 206 feet with auxiliary lanes, 
if needed, between interchanges.  Alternative 2B would essentially eliminate much or most of the existing 
median in some sections. 

Both Alternatives 2A and 2B would use a buffer system to separate the managed lanes from the general-
purpose lanes in each direction, i.e., a buffer area that contains a physical marker that is less durable but 
more flexible than those used in barrier-separated systems.  Tubular markers, pylons, stanchions, or 
plastic bollards are one type of marker used in buffer-separated systems.  They consist of a series of 
painted lightweight plastic tubes, often with reflecting coating (this technique is currently in use on the 
Capital Beltway to separate the express lanes from the general purpose lanes). 
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Figure 1-1. Alternative 2 Typical Sections 

 

Note that at the conclusion of this Tier 2 study, a selected Alternative may include a combination of 
elements that have been identified as part of either Alternative 2A or 2B.  For example, the Alternative 2A 
and 2B typical sections may be selected for different sections of the corridor based on potential impacts 
at particular locations.  Similarly, the interchange configurations associated with either Alternative 2A or 
2B may be chosen for each interchange location.  This method of mixing-and-matching allows for 
flexibility in the planning and design of I-66 improvements. 

Under the no action or No-Build Alternative, the improvements considered in the I-66 Corridor 
Improvements Tier 2 EA would not be constructed and the roadway, transit services in the corridor, and 
supporting facilities, such as park-and-ride lots, would continue to operate as they do today, with the 
exception of other programmed improvements in the corridor as contained in the National Capital 
Region's 2014 CLRP (April 9, 2014) through 2025 and 2040. 

The purpose of this Technical Report is to analyze existing natural resources along the corridor and to 
identify potential impacts that could result from implementation of a Build Alternative.  The text and tables 
discuss the potential impacts of the Build Alternatives in comparison to the No-Build Alternative. 
Information in this Technical Report, described below, will support discussions presented in the EA. 

 Section 1 provides an overview of the study and outlines the methods used to assess impacts to 
natural resources. 

 Section 2 provides an overview of existing conditions (affected environment) and identifies 
natural resources located along the corridor, including water resources, floodplains, wildlife and 
habitats, and threatened and endangered species. 

 Section 3 assesses potential impacts to natural resources from the No-Build Alternative and 
each of the Build Alternatives, and, if applicable, recommended mitigation. 

1.2 Methods 
The study area encompasses the 25-mile-long section of the I-66 corridor from US 15 in Prince William 
County to I-495 (Capital Beltway) in Fairfax County, as shown in Figure 1-2.  Transition areas extending 
slightly beyond these termini are included in order to connect proposed improvements with the existing 
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road on either end.  Crossroads, interchange areas, and potential park and ride lot areas also are 
included in the study area, as well as lands adjacent to the corridor that could potentially incur direct, 
indirect, or cumulative impacts as a result of the proposed project. 

Figure 1-2. I-66 Corridor 

 

Natural Resources within the study area were identified based on agency input through the scoping 
process, review of existing available scientific literature, Geographic Information System (GIS) databases 
and mapping: and field reconnaissance of the study area.  The following federal, state, and local agencies 
were consulted for information regarding sensitive natural resources within the study area: 

 United States Army Corps of Engineers (USACE), Norfolk District 
 United States Environmental Protection Agency (EPA), Region III, Environmental Programs 

Branch 
 United States Fish and Wildlife Service (USFWS) 
 Virginia Department of Conservation and Recreation (VDCR) 
 Virginia Department of Environmental Quality (VDEQ) 
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 Virginia Department of Game and Inland Fisheries (VDGIF) 

In general, natural resources were inventoried within a 500-foot buffer beyond the existing right of way 
along the project corridor.  More specific information regarding data gathering sources and approach are 
presented within the discussion of each resource in Section 2, and references are listed in Section 4. 
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Chapter 2 – Affected Environment 
2.1 Water Resources 
Water resources are regulated by the EPA and the USACE according to the Water Pollution Control Act 
of 1972 (Clean Water Act) and the Water Quality Act of 1987.  Section 404 of the Clean Water Act 
regulates activities affecting Waters of the United States (WOUS).  WOUS can be generally defined as all 
navigable waters and waters that have been or can be used for interstate or foreign commerce, their 
tributaries, and any waters that, if impacted, could affect the former.  WOUS include surface waters 
(streams, lakes, bays, etc.) and their associated wetlands (inundated or saturated areas that support 
vegetation adapted for life in wet soils).  The EPA, USACE, VDEQ, and VMRC all issue permits for 
various activities in, under, and over WOUS. 

Water resources along the I-66 corridor were identified based on a combination of GIS databases, aerial 
photography, published lists maintained by federal and state agencies, and field surveys.  A detailed 
delineation of Waters of the U.S. (WOUS) subject to USACE jurisdiction, including wetlands, was 
conducted by qualified biologists.  The WOUS survey area limits included the existing VDOT right of way 
and: 

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

interchanges. 
 

The delineation followed the methods contained in the 1987 Corps of Engineers Wetlands Delineation 
Manual and the 2012 Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Eastern Mountains and Piedmont Region (Version 2.0).  Stream and wetland habitats were characterized 
using the Cowardin Classification System (Cowardin et al, 1979).  Additional information regarding 
applicable regulations pertaining to specific types of water resources are addressed in this section. 

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

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

The project corridor crosses ten named streams and many unnamed smaller tributaries.  The named 
streams are Youngs Branch, Chinns Branch, Holkums Branch, Bull Run, Cub Run, Big Rocky Run, 
Difficult Run, Bear Branch, Long Branch, and Holmes Run.  Figure 2-1 depicts water resources including 
streams and watershed boundaries.  A total of approximately 52,338 linear feet of streams were 
delineated in the WOUS survey area.    More detailed aerial maps depicting streams identified in the 
WOUS delineation is provided in Attachment A. 

2.1.2 Wetlands 
Executive Order 11990, Protection of Wetlands, mandates that each federal agency take action to 
minimize the destruction, loss, or degradation of wetlands and to preserve and enhance their natural 
values. 

Wetlands are currently defined by the USACE (33 CFR 328.3[b]) and the EPA (40 CFR 230.3[t]) as: 

Those areas that are inundated or saturated by surface or ground water at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions.  Wetlands 
generally include swamps, marshes, bogs, and similar areas. 

Wetlands delineated within the WOUS survey area are depicted in Attachment A.  A total of 
approximately 45 acres of wetlands are found in the survey area, as shown in Table 2-1 which describes 
the wetland acreages by type.   

Table 2-1. Wetlands within  WOUS Survey Area 

WATERBODY ACREAGE WITHIN WOUS SURVEY AREA 
Palustrine Forested 20.84 
Palustrine Scrub Shrub 5.11 
Palustrine Emergent 14.99 
Palustrine Freshwater Ponds 4.07 
Total 45.01 

Source:. WOUS Delineation for I-66 Tier 2 EA, 2015 
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The predominant wetland types are palustrine forested and palustrine emergent.  Palustrine emergent 
wetlands make up the majority of wetlands within the existing VDOT right of way.  Palustrine forested 
wetlands typically include the forested floodplain areas bordering the moderately-sized streams and 
creeks. 

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

Impaired Waters 
In compliance with Sections 303(d), 305(b), and 314 of the federal Clean Water Act (CWA) and the Safe 
Drinking Water Act (SDWA), VDEQ monitors streams for a variety of water quality parameters, including 
temperature, dissolved oxygen, pH, fecal coliform, e. coli, enterococci, total phosphorus, chlorophyll a, 
and benthic invertebrates, as well as metals and toxics in the water column, sediments, and fish tissues.  
VDEQ regularly rates Virginia’s streams and other water bodies based on their ability to support 
designated uses of the waters by humans or aquatic life.  Waters designated as “impaired” are those that 
do not support one or more uses, which include aquatic life use, fish consumption use, shellfishing use, 
recreation use (swimming, boating), public water supply, and wildlife use.  VDEQ documents the 
designations in so-called 305(b) and 303(b) reports (after sections of the federal Clean Water Act that 
require such reports) and submits the reports to the EPA and Congress.  Not all uses may exist in a given 
water.  For instance, the public water supply use only applies to the waters designated as such in 
Virginia’s water quality standards (9 VAC 25-260-390-540).  The shellfishing use only exists in estuarine 
waters.  Both human activities and natural processes can cause impaired water quality.  All human-
caused impaired waters in Virginia are placed on a federally mandated 303(d) impaired waters list. 

Table 2-2 below lists the impaired waters along the I-66 corridor that were identified in the Tier I FEIS, 
and also lists additional waters designated as impaired since completion of the Tier I FEIS.  Impaired 
waters within approximately 1.0 mile of the corridor are also listed to support the analysis of indirect 
effects.  Figure 2-1 shows the locations of impaired waters along the I-66 corridor and surrounding areas. 

Table 2-2. Impaired Waterbodies within 1.0 mile of I-66 Corridor 

WATERBODY 
IMPAIRED 

USE COUNTY 
REASON FOR 
IMPAIRMENT 

IMPAIRMENT 
SOURCE 

ORIENTATION 
TO I-66 

Youngs Branch Recreation Prince William 
County Bacteria (E.coli) Point/Nonpoint 

Source Crossed 

Bull Run 
 

Fish 
consumption 

Prince 
William/Fairfax PCB in Fish Tissue Point/Nonpoint 

Source Crossed 

Cub Run 
 Recreation Fairfax Bacteria (E. coli, 

fecal coliform) 
Nonpoint 
Source Crossed 

Big Rocky Run  
 Aquatic life Fairfax Benthic-

Macroinvertebrates  
Source 
Unknown Crossed 

Little Rocky Run Aquatic life Fairfax Benthic-
Macroinvertebrates 

Source 
Unknown 

Within 1.0 mile; 
Tributaries 
Crossed 

Accotink Creek Aquatic life Fairfax Benthic-
Macroinvertebrates 

Source 
Unknown 

Within 1.0 mile; 
Tributaries 
Crossed 
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WATERBODY 
IMPAIRED 

USE COUNTY 
REASON FOR 
IMPAIRMENT 

IMPAIRMENT 
SOURCE 

ORIENTATION 
TO I-66 

Holmes Run 
 Recreation Fairfax Bacteria (E. coli) Point/Nonpoint 

Source Crossed 

Source:  VDEQ, 2014 

These waters, like all waters within the project vicinity, are in the Potomac-Shenandoah River basin.  
According to VDEQ (VDEQ, 2014), the significant causes of use impairment in rivers and streams in this 
basin, ranked by percentage of impaired water size, are: 

Bacteria – 77% 
Benthics – 34% 
pH – 11% 
Mercury in Fish Tissue – 8% 
Dissolved Oxygen – 7% 
PCBs in Fish Tissue – 6% 

VDEQ reports that the suspected sources of designated use impairment, again ranked by percentage of 
impaired water size, are: 

Wildlife other than Waterfowl – 61% 
Non-Point Sources – 51% 
Agriculture - 36% 
Source Unknown – 26% 
Grazing in Riparian or Shoreline Zones – 13% 
Waterfowl – 12% 

Virginia’s 1997 Water Quality Monitoring Information and Restoration Act (Section 62.1-44.19.7) requires 
a plan to restore water quality and associated designated use(s) of impaired waters.  VDEQ schedules 
each of these waters for development of a Total Maximum Daily Load (TMDL), which is a reduction plan 
that defines the limit of a pollutant(s) that a water can receive and still meet water quality standards.  A 
TMDL Implementation Plan is developed after a TMDL is approved by EPA.  TMDLs are implemented in 
Virginia using existing regulations and programs such as the Virginia Stormwater Management Program 
(VMSP) Permit Regulations (4 VAC 50-60-10 et. seq).  Once developed, a TMDL Implementation Plan is 
incorporated into the appropriate Water Quality Management Plan in accordance with CWA Section 
303(e).  Once fully implemented, the Water Quality Management Plan will restore the impaired waters 
and maintain its water quality. 

At this time, no TMDLs have been approved for the impaired stream segments within 1.0 mile of the 
project corridor.  TMDLs have, however, been approved for other impaired waters within the Potomac-
Shenandoah River basin that lie downstream of these segments.  These downstream waters with TMDLs 
are listed in Table 2-3 below. 
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Table 2-3. Downstream impaired waters with TMDLs 

DOWNSTREAM 
WATERS WITH 

TMDL 
CITY/COUNTY/ 

STATE 
IMPAIRED 

USE 
REASON FOR 
IMPAIRMENT 

IMPAIRMENT 
SOURCE 

IMPAIRED 
SEGMENTS < 1.0 
MILE OF I-66 IN 

SAME 
WATERSHED 

Bull Run (from 
Cub Run to 
Popes Head 
Creek) 

Manassas 
City, and 
Fairfax 
County,  
Virginia 

Aquatic Life 
 

Benthic-
Macroinvertebrates 
 

Point/Nonpoint 
Source 
 

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

Recreation Bacteria (fecal 
coliform, E. coli) 

Point/Nonpoint 
Source 
 

Occoquan River 
(from downstream 
of Lake Jackson 
impoundment to 
Purcell Branch) 

Prince William 
County, 
Virginia 

 
 
Recreation Bacteria (fecal 

coliform, E. coli) 

 
Point/Nonpoint 
Source 
 
 
 

Youngs Branch, 
Bull Run, Cub 
Run, Big Rocky 
Run  

Tidal portions of 
the Potomac 
River  

Maryland, 
Virginia, and 
the District of 
Columbia 

 
Fish 
Consumption PCB in Fish Tissue 

 
Point/Nonpoint 
Source 
 

Youngs Branch, 
Bull Run, Cub 
Run, Big Rocky 
Run, Holmes 
Run  

Accotink Creek 
(from Crook 
Branch to Lake 
Accotink) 

Fairfax/Virginia 

Recreation 
Bacteria (fecal 
coliform) 

Point/Nonpoint 
Source 
 

Accotink Creek 
(Headwaters to 
Lake Accotink) 

Holmes Run (from 
the mouth of Lake 
Barcroft to 
Backlick Run) 

City of 
Alexandria, 
and Fairfax 
County, 
Virginia 

 
Recreation 
 
 
Aquatic Life 

Bacteria (fecal 
coliform, E. coli) 
 
Benthic 
Macroinvertebrates 

 
Point/Nonpoint 
Source 
 
Source 
Unknown 
 

Holmes Run 

Source:  VDEQ, 2006a; VDEQ, 2006b; and Haywood and Buchanan, 2007 

As indicated in Table 2-2 and Table 2-3, the reasons for impairment for streams within the project area 
are the same reasons that are addressed by the TMDLs for the downstream waters.  The following 
discussions provide details regarding the sources of impairment for the impaired segments within the 
project area based on information from the TMDL Reports for related waters downstream. 

Youngs Branch.  The segment of Young’s Branch from its crossing of I-66 at the VA 234 interchange 
downstream to its confluence with Bull Run is listed as impaired for recreation use due to E. coli.  
Similarly, Bull Run from its confluence with Cub Run to Popes Head Creek, and the Occoquan River 
downstream of the project area are also impaired due to bacteria.  A TMDL Report was prepared for the 
Occoquan River basin, including the segment of Bull Run and five other tributary segments impaired due 
to bacteria (VDEQ, 2006a).  The impaired segment of Youngs Branch that lies within the project limits is 
within the same watershed addressed in the TMDL Report.  As indicated in the TMDL Report, the 
bacteria water quality standard which was previously expressed in fecal coliform, is currently based on E. 
coli.  Potential sources of fecal coliform identified for the Occoquan River basin include permitted point 
sources, failed septic systems and straight pipes, livestock, wildlife and pets. 
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For point sources of bacteria, all new or revised VPDES/NPDES Permits must be consistent with TMDL 
Waste Load Allocations pursuant to 40 CFR Sec 122.44(d)(1)(vii)(B).  The measures for non-point 
sources reductions, including specific Best Management Practices (BMPs), are implemented in an 
iterative process described in the implementation plan.  In agricultural areas, the most promising 
management practice is livestock exclusion from streams.  In rural and urban settings, reducing human 
bacteria loading through leaking sewer lines should be a primary focus.  This can be accomplished 
through education on septic tank pump-outs, septic system repair and replacements, and use of 
alternative waste treatment systems.  In urban areas, BMPs could include reducing loading from leaking 
sewer lines through sanitary sewer inspection and management programs, more restrictive ordinances to 
reduce loads from pets, improved garbage collection and improved street cleaning (VDEQ 2006a). 

Bull Run.  The impaired segment of Bull Run that lies within the project area begins at the crossing of 
Bull Run at I-66 and continues downstream to its confluence with Cub Run.  This segment of Bull Run is 
impaired for fish consumption use due to polychlorinated biphenyls (PCBs).  PCBs are a class of man-
made compounds that were manufactured and used for a variety of industrial applications including 
coolants and lubricants in electrical equipment (EPA, 2000).  Production of PCBs was banned in 1979 
due to possible concerns about human carcinogenicity.  Bull Run drains into the Potomac River via the 
Occoquan River.  The Interstate Commission on the Potomac River Basin, an organization comprised of 
representatives from Maryland, Pennsylvania, Virginia, West Virginia, the District of Columbia and the 
federal government, prepared a TMDL Report for tidal portions of the Potomac River (Hayward and 
Buchanan, 2007).  The TMDL Report indicates that sources of PCBs within the Potomac River basin 
include leaks or fires in PCB containing equipment, accidental spills during transport, illegal or improper 
disposal, burning of PCB containing oils in incinerators, leaks from hazardous waste sites, and historical 
releases during manufacture, use, and disposal.  PCBs cling to organic carbon on sediments and are 
thus transported with sediments via stormwater to the Potomac.  Wastewater treatment plants and 
combined sewer overflows are also sources for introducing PCBs into the Potomac River. 

As indicated in the TMDL Report, the involved jurisdictions have established monitoring, restoration, and 
regulatory programs to reduce PCB loads from point and non-point sources.  These programs involve 
stormwater runoff controls, erosion control measures to reduce sediments and nutrients, identification of 
additional PCB sources and contaminated sites, non-numeric water quality based effluent limits, 
construction site inspections, and remediation of contaminated sites.  In Virginia, the PCB Strategy for the 
Commonwealth of Virginia (VDEQ, 2005) outlines a general strategy, regulatory framework, and state 
initiatives to address PCB-impaired waterbodies. 

Cub Run.  The segment of Cub Run from its confluence with Elklick Run downstream to its confluence 
with Bull Run is impaired for recreation use due to bacteria.  As with Youngs Branch, water quality issues 
for Cubs Run may be compared to the impaired segments of Bull Run and the Occoquan River 
downstream of the project area, which are also impaired due to bacteria.  Potential sources of bacterial 
contamination identified for the Occoquan River basin include permitted point sources, failed septic 
systems and straight pipes, livestock, wildlife and pets.  BMPs for reducing bacteria levels as indicated in 
the TMDL Report for the Occoquan River basin include reducing loading from leaking sewer lines through 
sanitary sewer inspection and management programs, septic system repair and replacements, use of 
alternative waste treatment systems, more restrictive ordinances to reduce loads from pets, livestock 
exclusion from streams, improved garbage collection and improved street cleaning (VDEQ 2006a). 

Big Rocky Run and Little Rocky Run.  Big Rocky Run is impaired for aquatic life use from its 
confluence with an unnamed tributary upstream of its crossing with VA 28 downstream to its confluence 
with Cub Run.  Little Rocky Run is impaired for aquatic life use from its confluence with Willow Springs to 
its confluence with Bull Run.  VDEQ uses biological monitoring of benthic macroinvertebrates as a 
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method to assess support of aquatic life use.  The segment of Bull Run from its confluence with Cub Run 
to Popes Head Creek is also impaired for aquatic life use.  A TMDL Report was prepared to address 
benthic TMDLs for this segment of Bull Run (VDEQ, 2006b).  Big Rocky Run (via Cub Run) and Little 
Rocky Run drain into this segment of Bull Run and are both included in the watershed area addressed by 
the Report.  According to the TMDL Report, sedimentation from higher stormwater runoff flows is the 
primary stressor impacting benthic invertebrates.  Sediment nonpoint sources include sediment derived 
from the erosion of lands with urbanization of the watershed and stream bank erosion.  Point sources 
include solids loading from permitted discharge facilities and land-based loading from areas covered by 
Municipal Separate Storm Sewer System (MS4) permits. 

The TMDL Report for Bull Run identifies the need to reduce sediment loadings through stormwater 
control and instream/riparian habitat restoration (VDEQ, 2006b).  The Virginia Erosion and Sediment 
Control and Virginia Stormwater Management programs administered by the VDCR and delegated to 
local jurisdictions provide the framework for implementing BMPs to reduce sediment from developed 
areas and construction sites.  For MS4/Virginia Stormwater Management Program (VSMP) general 
permits, the Commonwealth expects the permittee to address TMDL Waste Load Allocations for 
stormwater through implementation of programmatic BMPs.  According to the TMDL Report, the most 
efficient sediment BMPs for both urban and rural areas are infiltration and retention basins, riparian buffer 
zones, grassed waterways, streambank protection and stabilization, and wetland development and 
enhancement. 

Accotink Creek.  Accotink Creek is impaired for aquatic life use from its headwaters to Lake Accotink 
and from Lake Accotink to Accotink Bay.  EPA established a TMDL for benthic impairments in the 
Accotink Creek watershed on April 18, 2011.  The TMDL limited the flow rate of stormwater into Accotink 
Creek as a means to regulate the amount of sediment introduced into the Creek.  On July 12, 2012, 
VDOT and the Fairfax County Board of Supervisors issued a lawsuit claiming that EPA violated the Clean 
Water Act by establishing a flow TMDL for Accotink Creek.  On January 3, 2013, the U.S. District Court 
for the Eastern District of Virginia ruled in favor of the Plaintiffs and remanded the TMDL to EPA for 
reconsideration. 

Although an approved TMDL Report for Accotink Creek is currently not available, information regarding 
the condition and possible restoration strategies for the Creek can be found in the Accotink Creek 
Watershed Management Plan, adopted by the Fairfax County Board of Supervisors on February 8, 2011.  
According to the Watershed Management Plan, the 52-square mile watershed is 87 percent developed 
(including 27 percent impervious surfaces), with 13 percent remaining as either open space or water.  A 
2002 Stream Physical Assessment indicated that 91 percent of stream channels within the watershed 
were classified as unstable and experiencing severe bank erosion.  Runoff impacts, flooding hazards, and 
poor habitat health were among the major stressors identified for impaired subwatersheds.  The 
Watershed Management Plan proposes specific structural and nonstructural restoration practices to 
improve conditions within the Accotink Watershed.  Proposed structural practices include new or 
retrofitted stormwater management ponds and BMPs/LID, stream restoration, area-wide drainage 
improvements, culvert retrofits, flood protection mitigation, and outfall improvements.  Nonstructural 
practices include buffer restoration, rainbarrel and impervious disconnection programs, community 
outreach and public education, land conservation coordination projects, inspection and enforcement 
projects, and street-sweeping programs (Fairfax County, 2011). 

Holmes Run.  The segment of Holmes Run within the project area is impaired for recreation use due to 
bacteria and for aquatic life use from its headwaters to Lake Barcroft.  A TMDL Report was prepared for a 
segment of Holmes Run downstream of the project area which begins at the mouth of Lake Barcroft and 
ends at the confluence of Holmes Run with Backlick Run within the City of Alexandria (VDEQ, 2010).  
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This downstream segment of Holmes Run is also impaired for recreation use due to bacteria.  Potential 
sources of impairment identified in the TMDL Report include permitted facilities, sanitary sewer systems 
and septic systems, wildlife and pets. 

Permitted point sources of bacteria, including MS4 and VPDES permits, must incorporate TMDLs into 
existing permits.  For non-point sources, the Commonwealth intends for bacteria loading reductions to be 
implemented through BMPs (VDEQ, 2010).  As the Holmes Run watershed lies within a largely urban 
setting, BMPs may include reducing loading from leaking sewer lines through sanitary sewer inspection 
and management programs, more restrictive ordinances to reduce loads from pets, improved garbage 
collection and improved street cleaning. 

While no downstream TMDL Report addressing aquatic use impairment exists at this time, the stressors 
for this segment of Holmes Run are likely to be similar to those identified for the nearby Accotink Creek. 
Sedimentation from stormwater runoff and poor habitat health are probable stressors. BMPs/LID, stream 
restoration, area-wide drainage improvements, and street-sweeping programs would all contribute to a 
reduction in sediment loadings. The Virginia Erosion and Sediment Control and Virginia Stormwater 
Management programs administered by the VDCR and delegated to local jurisdictions provide the 
framework for implementing BMPs to reduce sediment from developed areas and construction sites.   
 

Chesapeake Bay TMDL 
All of the streams within the project area drain into the Potomac River, and via the Potomac River, they 
are part of the watershed of Chesapeake Bay.  Excessive nutrients in the Chesapeake Bay and its tidal 
tributaries promote a number of undesirable water quality conditions, such as excessive algal growth, low 
dissolved oxygen, and reduced water clarity, which impacts the necessary conditions for healthy aquatic 
life.  The excessive amounts of nutrients (nitrogen and phosphorous) and sediment washing into the Bay 
from its major tributaries result from agricultural operations, urban and suburban stormwater runoff, 
wastewater facilities, air pollution and other sources, including onsite septic systems. 

Since a 1987 Chesapeake Bay Agreement, EPA, the District of Columbia, and the six states in the 
Chesapeake Bay watershed have implemented various programs to improve the health of the 
Chesapeake Bay so that it will meet the requirements of the Clean Water Act.  However, despite 
continuing efforts since then, the Bay remains significantly impaired, and cleanup plans failed to meet a 
2010 deadline for pollutant reductions stipulated in the 2000 Chesapeake Bay Agreement.  In addition, 
the EPA reached settlement in a 2009 lawsuit filed by Bay advocacy groups claiming that the EPA failed 
to take adequate measures to protect and restore the Bay. 

As part of the settlement and due to the failure of earlier, voluntary restoration programs, EPA was 
required to establish a TMDL for the Bay.  EPA issued the Final Chesapeake Bay TMDL on December 
29, 2010 (EPA, 2010).  In addition, to focus attention and resources on the Bay, on May 12, 2009, 
President Obama signed Executive Order (EO) 13508 on Chesapeake Bay Protection and Restoration to 
bring a new level of interagency coordination and cooperation and requires that the Chesapeake EO 
Action Plan be updated annually. 

The Bay TMDL establishes limits for the amount of nutrients and sediment allowed to flow into the Bay 
from Delaware, Maryland, New York, Pennsylvania, Virginia, West Virginia, and the District of Columbia.  
It is the largest ever established by EPA, covering a 64,000-square-mile watershed, and it is a 
combination of 92 smaller TMDLs for individual Chesapeake Bay tidal segments.  The TMDL is designed 
to ensure that all pollution control measures needed to fully restore the Bay and its tidal rivers are in place 
by 2025, with at least 60 percent of the actions completed by 2017. 
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The TMDL will be made possible through the development and execution of Watershed Implementation 
Plans (WIPs) that include pollution limits for point sources (permitted sources such as wastewater 
treatment plants and urban stormwater systems) and non-point sources (diffuse, non-permitted sources 
such as agricultural lands and suburban stormwater).  In addition to total pollution limits, the TMDL is 
further divided by jurisdiction and major river basin based on state-of-the-art modeling tools (Chesapeake 
Bay Watershed Model), extensive monitoring data, peer-reviewed science, and close interaction with 
jurisdiction partners. 

The Chesapeake Bay Program's Watershed Model, in conjunction with models of the Chesapeake 
airshed and estuary, can be used in the development of management plans to protect water quality and 
restore living resources in the Chesapeake Bay and to ensure water quality standards for dissolved 
oxygen, clarity/submerged aquatic vegetation (SAV), and chlorophyll are achieved and fully maintained 
as required by the Chesapeake TMDL under future conditions of land use and population growth. 

In response to the newly established Bay TMDL, Virginia completed its Phase II WIP on March 30, 2012.  
The Phase II WIP supplements the previous Phase I WIP and is designed to reduce phosphorus, 
nitrogen, and sediment loads to the Bay.  The Phase II WIP divides the Bay TMDL into local area targets; 
described how local, state and federal partners will work together to reduce loads delivered to the Bay; 
and defines systems for tracking, verifying, and reporting progress (Commonwealth of Virginia, 2012). 

Public Drinking Water Supply 
In 1974, the Safe Drinking Water Act (SDWA) was passed by Congress to regulate the public drinking 
water supply.  The 1986 and 1996 Amendments further protect the water supply by requiring actions that 
protect both drinking water and its sources.  EPA defines sole source aquifers as those that supply at 
least 50% of the drinking water supply for the area.  The sole source aquifer program provides for federal 
overview of federally-funded projects within the designated area.  There are no sole source aquifers as 
designated by the EPA within 500 feet of I-66. 

Through coordination with the Virginia Department of Health (VDH), it was determined that no public 
drinking water surface resource watersheds are located within 500 feet of I-66; however, there are seven 
public groundwater wells within that distance. 

Much of the project area, from approximately the US 50 interchange to the western limits of the project, 
drains into the Occoquan River Reservoir.  The Occoquan River Reservoir is a 2,100-acre water supply 
impoundment managed by Fairfax Water Authority that provides drinking water to residents of Fairfax 
County and the City of Alexandria.  The Fairfax County Board of Supervisors adopted the Lower 
Occoquan Watershed Management Plan on January 25, 2011.  The Lower Occoquan Watershed 
includes 10 watershed management areas (WMAs) beginning at the upper Bull Run arm of the Occoquan 
Reservoir continuing on southward to Belmont Bay, Gunston Cove, Occoquan Bay and the Potomac 
River.  The Plan includes the results of a study of the condition of the WMAs, which found that all 10 
experienced some level of impairment, ranging from severe stream bank erosion to minor raised nutrient 
loading.  The upper Bull Run arm of the Occoquan Reservoir (62.78 acres) is included in VDEQ’s list of 
2012 Impaired Waters (Category 4A) TMDL Approved and (Category 4B) Other Control Measures 
Present list as a Category 4B water that is impaired for aquatic life use because of dissolved oxygen due 
to natural sources. 

Restoration strategies proposed in the Lower Occoquan Plan are designed to address sediment and 
nutrient loads within the WMAs that flow into the Reservoir.  The Plan identifies 21 structural projects that 
should be implemented within the next ten years, 62 structural projects that should be implemented over 
the next 25 years, and 19 non-structural projects to be implemented concurrently with the structural 
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projects.  Structural projects include new stormwater ponds and stormwater pond retrofits, stream 
restorations, BMP/LID Projects, and outfall improvements.  Non-structural projects include buffer 
restorations, dumpsite and obstruction removals, street-sweeping programs, rain-barrel/cisterns 
programs, community outreach and public education, land conservation coordination projects, and 
inspection and enforcement projects. 

2.1.4 Coastal Zone Management Areas 
Federal actions occurring within or with the likelihood of affecting any land or water use, or natural 
resource of a state’s coastal zone, including cumulative and secondary effects, must be consistent with a 
state’s federally approved Coastal Zone Management Plan (CZMP) according to Section 307 of the 
Federal Coastal Zone Management Act of 1972, as amended (CZMA), and National Oceanic and 
Atmospheric Administration (NOAA) regulations (15 CFR part 930). 

According to VDEQ, Virginia’s coastal zone “encompasses the 29 counties, 17 cities, and 42 incorporated 
towns in the coastal region of Virginia, as defined in the Code of Virginia 28.2-100” (VDEQ, 2011).  Both 
Fairfax County and Prince William County are located within Virginia’s coastal zone. 

2.1.5 Floodplains 
In accordance with Executive Order 11988, Floodplain Management, “each agency shall provide 
leadership and shall take action to reduce the risk of flood loss, to minimize the impact of floods on 
human safety, health, and welfare, and to restore and preserve the natural and beneficial values served 
by floodplains in carrying out its responsibilities.” Executive Order 11988 outlines an eight-step decision-
making process for floodplain evaluation: 

1. Determine if proposed action is in the floodplain;  
2. Early public review; 
3. Identify and evaluate alternatives to locating in the floodplain; 
4. Identify impacts of the proposed action; 
5. Minimize harm and restore and preserve natural and beneficial values; 
6. Reevaluate alternatives; 
7. Findings and public explanation; and 
8. Implement proposed action. 

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

 Freeboard value approach (100-year flood elevation +2 feet freeboard for non-critical actions and 
+3 feet for critical actions); 

 500-year elevation approach; or 
 Climate informed science approach. 

Under Executive Order 13690, steps 3 through 7 are also affected by a requirement that agencies must, 
where possible, use natural systems, ecosystem processes, and nature-based approaches when 
developing alternatives for consideration.  Implementation of the new FFRMS is pending the outcome of a 
60-day public review period, which was scheduled to close on April 6, 2015 and later extended to May 6, 
2015.  Meanwhile, this floodplains discussion is based on the currently accepted standard, the 100-yr 
elevation approach.  One hundred-year floodplains along the corridor were identified based on current 
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GIS data layers produced by the Federal Emergency Management Agency (FEMA), provided by VDOT.  
One hundred-year floodplains have a one percent chance of flooding in any given year.  Figure 2-1 
depicts the 100-year floodplains along the project corridor. 

Floodplains are generally associated with the perennial streams in the area.  The three major floodplains 
along the I-66 corridor include Bull Run, Cub Run, and Big Rocky Run.  Table 2-4 provides a listing and 
general information on the 100-year floodplains within 500 feet of I-66.  The table notes if the floodplain is 
crossed or located parallel to I-66.  If the floodplain is located within 500 feet of I-66 but is not crossed or 
parallel, it was identified as adjacent to the north or south.  In many cases, streams that cross under I-66 
have associated floodplains to the north and south of I-66 but the stream has been artificially channeled 
near the roadway so the area is not designated as floodplain.  Approximately 340 acres of 100-year 
floodplain is located within 500 feet of I-66. 

Table 2-4. 100-Year Floodplains within 500 feet of I-66 

ASSOCIATED RIVER/STREAM COUNTY ORIENTATION TO I-66 
Youngs Branch Prince William Adjacent to North 
Holkums Branch Prince William Adjacent to North and South 
Bull Run Prince William/Fairfax Perpendicular Crossing 

Cub Run Fairfax Perpendicular Crossing and Parallel to 
North 

Big Rocky Run Fairfax Parallel to North 
Unnamed Tributary to Big Rocky Run Fairfax Adjacent to South 
Unnamed Tributary to Big Rocky Run Fairfax Adjacent to South 
Unnamed Tributary to Big Rocky Run Fairfax Adjacent to North and South 
Unnamed Tributary to Big Rocky Run Fairfax Adjacent to North 
Big Rocky Run Fairfax Adjacent to North 
Difficult Run Fairfax Adjacent to North and South 
Unnamed Tributary to Difficult Run Fairfax Adjacent to North 
Unnamed Tributary to Accotink Creek Fairfax Adjacent to South 
Unnamed Tributary to Accotink Creek Fairfax Adjacent to South 
Unnamed Tributary to Accotink Creek Fairfax Adjacent to North and South 
Bear Branch Fairfax Adjacent to South 
Long Branch Fairfax Adjacent to South 
Holmes Branch Fairfax Adjacent to South 

Source: VDOT 2015-2009. 

2.2 Wildlife and Habitat 
Wildlife habitat along the I-66 corridor is described based on review of literature and aerial photography, 
and a windshield survey that focused on the distribution of developed land uses and natural areas along 
the I-66 corridor.  GIS data and input from VDCR (VDCR, 2014) were combined to develop the following 
discussions of Natural Heritage Sites within 500 feet of the I-66 corridor.  Lastly, the degree to which 
invasive species may influence habitats within the I-66 corridor is addressed based on advisory lists 
maintained by VDCR. 

2.2.1 General Wildlife Habitat 
As indicated in the Tier 1 FEIS, the I-66 corridor is primarily urban and suburban in nature with the 
densest levels of development in the eastern half of the corridor.  Some small areas of agriculture are 
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located within Prince William County.  Large parks and preservation areas within the western portion of 
the corridor provide natural forest and grassland habitats.  Aquatic habitats are present in the streams 
and ponds that lie along the project corridor.  Wildlife in developed areas includes species adapted to 
urban/suburban conditions, such as rabbits, whitetail deer, eastern grey squirrels, red fox, and a number 
of common bird species.  These species and many other wildlife species are present within the natural 
habitats areas.  For example, NPS has identified 168 bird species, 26 mammal species, 23 reptile 
species, and 19 amphibian species within the meadows, forests, and streams of Manassas National 
Battlefield Park (NPS, 2015). 

VDGIF designates trout streams for special management considerations and protection.  No trout streams 
are located along the corridor.  Anadramous Fish Use Areas are migration pathways, spawning grounds, 
or nursery areas identified by the VDGIF as having been used or have the potential to be used by 
anadromous fish.  There are no identified anadromous fish use areas along the corridor. 

2.2.2 Natural Heritage Resources 
The VDCR Natural Heritage GIS database indicated eight natural heritage resources within 500 feet of I-
66.  These natural heritage resource sites include three Conservation Sites, two Stream Conservation 
Units (SCU), and three General Location Areas as shown in Figure 2-2 and listed below. 

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

Conservation Sites represent key areas of the landscape that warrant further review for possible 
conservation action because of the natural heritage resources and habitat they support. SCU’s identify 
stream reaches that contain aquatic natural heritage resources including an upstream and downstream 
buffer.  These sites are assigned a biodiversity significance ranking based on the rarity, quality, and 
number of element occurrences they contain; on a scale of 1-5, 1 being most significant. 

The southwestern corner of the Manassas Diabase Uplands Conservation Site lies within the 500-foot 
buffer of the I-66 corridor near the VA 234 interchange.  This Conservation Site has been given a 
biodiversity significance ranking of B3, which represents a site of high significance.  The natural heritage 
resources of concern at this site include Basic Oak-Hickory Forest, hairy hedgenettle (Stachys arenicola), 
purple milkweed (Asclepias purpurascens), and Appalachian quillwort (Isoetes appalachiana). 

Basic Oak-Hickory Forest occurs in association with soils weathered from Triassic diabase but 
occasionally on soils weathered from other mafic rocks and siltstone.  The forest canopy is dominated by 
oaks (Quercus alba, Quercus rubra, Quercus stellata), hickories (Carya glabra, Carya ovalis, Carya alba), 
and white ash (Fraxinus Americana).  The lower strata include eastern redbud (Cercis Canadensis) and 
other plants indicative of base-rich soils, with forest grasses in the herb layer (VDCR, 2014).  This forest 
community is threatened by suburban development, timber removal, conversion to pine silviculture, and 
grazing (Fleming, et al, 2011, NatureServe, 2010). 

The hairy hedgenettle is listed as critically imperiled in the state (S1) because of extreme rarity or 
because of some factor(s) making is especially vulnerable to extirpation from the state.  Purple milkweed 
and Appalachian quillwort are identified as imperiled in the state because of rarity or because of some  
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factor(s) making them very vulnerable to extirpation from the state.  While, considered rare, these plant 
species are not included on federal or state threatened and endangered species lists. 

Cub Run Slopes is a Conservation Site located between I-66 and US 29 near Lanes Mill Park.  Cub Run 
Conservation Site has been given a biodiversity significance ranking of B4, which represents a site of 
moderate significance.  The natural heritage resource of concern at Cub Run Slopes Conservations Site 
is Basic Oak-Hickory Forest. 

The Eleanor C. Lawrence Park Conservation Site is a small conservation site located at the north end of 
Ellanor C. Lawrence Park, just east of VA 28.  Information regarding biodiversity significance and 
resources of concern at this site was not available. 

Big Rocky Run Above Rt. 28 SCU follows Big Rocky Run across VA 28 north of I-66.  This SCU has been 
given a biodiversity ranking of B3, which represents a site of high significance.  Long Branch SCU is 
located along the Long Branch stream west of the I-495 interchange.  The Long Branch SCU has been 
given a biodiversity ranking of B4, which represents a site of moderate significance.  The natural heritage 
resource associated with both SCUs is Aquatic Natural Community. 

Aquatic Natural Communities are based on Virginia Commonwealth University’s INSTAR (Interactive 
Stream Assessment Resource) database which includes over 2,000 aquatic (stream and river) collections 
statewide. Aquatic Natural Communities are designated as a grade B, per the VCU-Center for 
Environmental Sciences, indicating its relative regional significance, considering its aquatic community 
composition and the present-day conditions of other streams in the region.  These streams contribute to 
high Biological Integrity at the watershed level based on number of native/non-native, pollution-
tolerant/intolerant and rare, threatened or endangered fish and macroinvertebrate species present.  
Threats to these communities include water quality degradation related to point and non-point pollution, 
water withdrawal and introduction of non-native species. 

Three natural heritage General Location Areas were also identified within 500 feet of I-66.  General 
Location Areas for natural heritage resources represent the approximate locations of documented natural 
heritage resource occurrences that were not incorporated into Conservation Sites, either because they 
are poor quality, their location was not precisely identified, or they have not been reverified in over 25 
years.  None of these natural heritage sites has known occurrences of federal or state listed species 
recorded. 

VDCR has also identified a Conservation Site in the vicinity of the corridor (VDCR, 2014).  The Bald Hill 
Conservation Site is located to the north of the study area as shown in Figure 2-2.  In addition, VDCR 
has identified two SCUs near the corridor.  These include the Little Rocky Run and Youngs Branch SCUs. 

2.2.3 Invasive Species 
Invasive species are non-native plant, animal, or microbial species that cause, or have the potential to 
cause, economic or ecological harm or harm to human health.  Invasive species are regulated by 
Presidential Order 13112, as amended (42 U.S.C. 4321 et seq.), Non-indigenous Aquatic Nuisance 
Prevention and Control Act of 1990, as amended (16 U.S.C. 4701 et seq.), Lacey Act, as amended (18 
U.S.C. 42), Federal Plant Pest Act (7 U.S.C. 150aa et seq.), Federal Noxious Weed Act of 1974, as 
amended (7 U.S.C. 2801 et seq.), and the Endangered Species Act of 1973, as amended (16 U.S.C. 
1531 et seq.). 

As described in the Tier I FEIS, the project corridor consists of both developed/disturbed areas and 
natural areas.  While invasive species are common within disturbed areas, they are often observed within 
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the natural areas of Fairfax and Prince William counties as well.  According to the University of Georgia 
Center for Invasive Species and Ecosystem Health, both Fairfax and Prince William counties have 
relatively high occurrences of invasive species compared to other counties in Virginia. 

VDCR maintains an advisory list of invasive plants to inform land managers of potential risks associated 
with certain plant species known to exhibit invasive behavior in some situations (Heffernan et al, 2014).  
The list is divided into three regions: Coastal Plain, Piedmont, and Mountains.  The project corridor is 
located within the Piedmont region.  Some of the highly invasive plant species listed for this region that 
are likely to occur along the project corridor include tree-of-heaven (Ailanthus altissima), winged burning 
bush (Euonymus alata), multiflora rose (Rosa multiflora), Japanese honeysuckle (Lonicera japonica), 
mile-a-minute (Persicaria perfoliata), garlic mustard (Alliaria petiolata), and Japanese stilt grass 
(Microstegium vimineum). 

2.2.4 Threatened and Endangered Species 
The USFWS is responsible for listing, protecting, and managing federally-listed threatened and 
endangered Species under the Endangered Species Act of 1973, as amended (ESA).  The USFWS 
defines an endangered species as one that is in danger of extinction throughout all or in a significant 
portion of its range.  A threatened species is one that is likely to become endangered in the foreseeable 
future. 

Under Section 7 of the ESA, federal agencies must determine whether federal actions may affect listed 
species and/or designated critical habitat. A Biological Assessment is required for construction projects 
that are major federal actions significantly affecting the quality of the human environment as defined by 
NEPA (42 U.S.C 4332(2)(c)).  If a federal agency determines, based on a Biological Assessment, that a 
proposed action “may affect” listed species or designated critical habitat, they must either initiate formal 
consultation with USFWS or seek written concurrence from USFWS that the action “is not likely to 
adversely affect” listed species.  At the conclusion of formal consultation, USFWS issues a Biological 
Opinion and incidental take statement. Incidental take is the take of listed species that results from, but us 
not the purpose of, carrying out an otherwise lawful activity conducted by a federal agency or applicant 
(50 CFR Section 402.02). The incidental take statement identifies the amount or extent of incidental take 
that is anticipated as a result of the proposed federal action. The Biological Opinion indicates whether or 
not a proposed federal action is likely to jeopardize the continued existence of listed species, or result in 
destruction or adverse modification of designated critical habitat (50CFR Section 402.02). Conservation 
recommendations for agency implementation of Section 7(a)(1) responsibilities under the Act may be 
included in the Biological Opinion, if relevant (USFWS, 1998). 

 

Information regarding threatened and endangered species that may be affected by the proposed project 
was requested from the USFWS via the Information Planning and Conservation (IPaC)on-line system.  
One of the goals of the IPaC system is to streamline the environmental review process associated with 
Section 7 of the ESA.  Based on an official species list received from the USFWS in response to an IPaC 
request for the project (USFWS, 2014)), two federally listed species were identified with the potential to 
occur along the project corridor: harperella and dwarf wedgemussel, as listed in Table 2-5.  In addition, 
the bald eagle (Haliaeetus leucocephalus), which is protected by the Bald and Golden Eagle Protection 
Act (16 U.S.C. 669 et seq.) was mentioned in the USFWS IPaC response.  Additional threatened and 
endangered species coordination information is provided in Attachment B. 
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The Commonwealth of Virginia also has a listing of state endangered or threatened species.  VDCR and 
VDGIF are responsible for listing, protecting, and managing State listed threatened and endangered 
species. 

The VDGIF’s Species Observation Database contains no known occurrences of federal or state listed 
wildlife species within 500 feet of I-66.  Correspondence with the VDGIF and VDCR identified two state-
listed species known to or with the potential to occur along the project corridor: wood turtle and brook 
floater, as listed in Table 2-5 (VDCR, 2014; VDGIF, 2011). 

Table 2-5. Special Status Species Potentially Occurring in I-66 Corridor 

COMMON NAME SCIENTIFIC NAME STATUS HABITAT 
PLANTS 

Harperella Ptilimnium nodosum 
Federally 
Endangered 

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

REPTILES 

Wood turtle Glyptemys insculpta State Threatened 
Forested floodplains, fields, wet 
meadows, and farmland, with 
nearby streams 

MOLLUSKS 

Dwarf wedgemussel Alasmidonta heterodon 
Federally 
Endangered 

Muddy sand, sand or gravel 
bottomed creeks with little 
siltation and slow to moderate 
current 

Brook floater Alasmidonta varicosa State Endangered 

Small streams to large rivers 
with high to moderate flows 
excluding scour-prone areas of 
high gradient streams and high 
velocity flow channels. 

BIRDS    

Bald Eagle Haliaeetus 
leucocephalus 

Not Listed, Protected 
By Bald and Golden 
Eagle Protection Act 

Nest in tall hardwood trees with 
open canopies in close proximity 
to water bodies where they 
forage. 

Source: USFWS, 2014; VDCR, 2014; VDGIF Species Observation Database  

Federally Endangered 
Harperella. Harperella (Ptilimnium nodosum) was listed as endangered on September 28, 1988.  Recent 
data suggest the existence of three distinct species from what was formerly considered Ptilimnium 
nodosum.  All three species are protected under the Endangered Species Act.  The species that has the 
potential to occur in the project area is P. viviparum (Atlantic River Harperella), which inhabits rocky 
riverbeds in the Piedmont and Mountains of North Carolina, Virginia, Maryland and West Virginia 
(USFWS, 2012a). 

P. viviparum is a perennial herb that grows to a height of 6 to 36 inches, with leaves reduced to hollow, 
quill-like structures . It has small white flowers that occur in heads, or umbels, reminiscent of a small 
Queen Anne’s lace (Daucus carota) flower head.  P. viviparum grows on rocky and sandy shoals and, 
rarely, on muddy banks of seasonally flooded and quick moving streams.  Within such areas, the plants 
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are found in microsites that are sheltered from the erosive effects of rapidly moving water (USFWS, 
1990). 

A field reconnaissance of the project corridor was conducted by a qualified biologist in December, 2014 to 
identify areas of potential habitat for P. viviparum.  Potential habitat was identified within three major 
stream systems (Bull Run, Cub Run, and Big Rocky Run) along the project corridor.  These areas are 
characterized by cobble/gravel shoals or adjacent fragmented bedrock without excessive bank erosion or 
evidence of frequent or large flood events. 

Primary threats to P. viviparum involve manipulations of water flow and water quality.  Because this 
species tends to occupy a narrow range of water depths, manipulations of water flow upstream from 
populations can easily destroy suitable habitat by inundation or persistent desiccation.  Siltation caused 
by heavy construction, residential development, and agriculture has been cited as detrimental to the plant 
(USFWS, 1990). 

Dwarf Wedgemussel. The dwarf wedgemussel (Alasmidonta heterodon) was listed as endangered on 
March 14, 1990.  The dwarf wedgemussel is a small bivalve, rarely exceeding 1.7 inches in length.  Clean 
young shells are typically greenish-brown with green rays.  As the animal ages, the shell color becomes 
obscured by diatoms or mineral deposits and appears black or brown. 

The dwarf wedgemussel is found solely in Atlantic Coast drainage streams and rivers of various sizes and 
moderate current.  It ranges from New Hampshire to North Carolina, in small creeks to deep rivers in 
stable habitat with substrates ranging from mixed sand, pebble and gravel, to clay and silty sand.  Its 
reproductive cycle is typical of other freshwater mussels, requiring a host fish on which its larvae 
(glochidia) parasitize and metamorphose into juvenile mussels.  In general, glochidia may be released 
between March and June, with peak releases varying from south to north (USFWS, 2007a). 

An evaluation of habitat suitability for dwarf wedgemussel along the project corridor was conducted by a 
qualified biologist in January and February, 2015.  Suitable habitat conditions for this species were 
observed within Bull Run, Cub Run, Big Rocky Run, and an unnamed tributary to Difficult Run.  Sufficient 
riparian vegetation, and suitable substrate and flow exist within these streams to provide appropriate 
conditions for dwarf wedgemussels.  Woody debris and root mats, which can be associated with 
concentrated areas of mussels, were observed within discrete areas of the stream channels.  
Accumulations of sediment, which is detrimental to mussels, were also observed in some pools within the 
streams, particularly near the I-66 bridge crossings. 

Factors responsible for the decline of the dwarf wedgemussel include impoundments, pollution, riverbank 
alteration, and siltation (USFWS, 1993).  Toxic effects from industrial, domestic and agricultural pollution 
have been identified as the primary threats to this species (USFWS, 2012b).  Freshwater mussels, 
including the dwarf wedgemussel, are sensitive to potassium, zinc, copper, cadmium, and other elements 
associated with industrial pollution. 

State Endangered 
Brook Floater. The brook floater (Alasmidonta varicosa) is listed as state endangered and also listed 
under Tier II of the Virginia Wildlife Action Plan as “Very High Conservation Need” (VDGIF, 2014a).  This 
species is sporadically distributed in Atlantic drainages from Nova Scotia to South Carolina.  It is a small 
mussel, usually less than 70 mm in length.  Brook floaters are commonly yellowish-green (juveniles) to 
greenish-brown (adults) with radiating dark green rays.  They have laterally inflated valves, giving them a 
swollen appearance in cross section (Connecticut DEP, 2003; Bogan, 2002; Nedeau, 2000; Strayer and 
Jirka, 1997). 
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The brook floater is found in habitats that have consistently flowing water, from small streams to large 
rivers.  It favors clean water in gravel or sand and gravel substrates in riffles of creeks and small rivers.  
As with other freshwater mussels, it requires a host fish on which its glochidia parasitize and 
metamorphose into juvenile mussels (Pennsylvania Natural Heritage Program, no date, accessed 
September 15, 2014). 

The brook floater has experienced significant declines in population size throughout most of its range.  
This species has been affected by general pollution, siltation, wastewater runoff, impoundments, and 
biological collection (Nedau, 2000). 

State Threatened 
Wood Turtle.  The wood turtle (Glyptemys insculpta) is listed as state threatened and also listed under 
Tier 1 of the Virginia Wildlife Action Plan as “Critical Conservation Need” (VDGIF, 2014a).  This species is 
a medium-sized turtle, up to 9 inches in length, with a keeled, sculpted carapace.  The skin is dark brown 
to black, often with some orange or red pigment on the forelegs and neck.  Hatching wood turtles are gray 
to brown and lack red or orange pigment.  Known hatchling emergence dates in Virginia are from June to 
August. 

In Virginia, the wood turtle has a restricted range extending from Arlington and northern Fairfax counties 
westward through Loudoun and Clarke counties to Frederick, Warren and Shenandoah counties.  It 
inhabits a variety of habitats, such as forested floodplains, fields, wet meadows, and farmland, with a 
creek or stream nearby.  The wood turtle is generally terrestrial during the warm part of the year and 
aquatic during cool spells and hibernation.  It hibernates in deep pools or under the mud or sand bottom 
of its waterways, or sits on the bottom or under overhanging roots of trees along the bank. 

Wood turtle populations have declined due to degradation of aquatic habitats, loss of wetlands, 
fragmentation of habitats, urbanization, being killed by vehicular traffic, and from the collection of adults 
and juveniles for the pet trade (VDGIF, 2014b). 

Other 
Bald Eagle.  The bald eagle (Haliaeetus leucocephalus) is protected by the Bald and Golden Eagle 
Protection Act (16 U.S.C. 669 et seq). In Virginia, bald eagles are most commonly found along the 
James, Rappahannock, and Potomac rivers. This species builds nests in tall hardwood trees with open 
canopies in close proximity to water bodies, where they forage. The nearest known bald eagle nest is 
approximately 0.7 miles from the proposed project area. The USFWS recommends a buffer of 660 feet 
around bald eagle nests for proposed clearing, construction and landscaping activities (USFWS, 2007b). 
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Chapter 3 – Environmental 
Consequences 

3.1 Water Resources 
The following discussions address potential project effects on streams, wetlands, water quality, coastal 
zone management areas and floodplains.  Specific methods and assumptions employed in the analysis of 
effects for each resource are discussed below. 

3.1.1 Streams and Navigable Waterways 
The No-Build Alternative would not require alteration of any streams along the corridor. Potential stream 
impacts within the proposed right of way for each of the Build Alternatives were quantified using GIS and 
stream mapping obtained from the detailed WOUS delineation.  Additional impacts to streams may occur 
for each Build Alternative within existing VDOT right of way.  Table 3-1 depicts the potential impacts to 
streams for proposed right of way areas for Alternative 2A and Alternative 2B, and quantifies the extent of 
streams within existing VDOT right of way.  For the purpose of this impact analysis, it is assumed that all 
streams within the existing right of way have the potential to be impacted by both Build Alternatives. A 
more detailed analysis of impacts based on proposed limits of grading for the preferred alternative will be 
conducted during project design. 

Table 3-1. Potential Impacts to Water Resources within Existing and Proposed Right of Way Areas 

 
CATEGORY 

IMPACTS 

 
EXISTING RIGHT OF 

WAY  

BUILD 
ALTERNATIVE 2A 
PROPOSED RIGHT 

OF WAY 

BUILD 
ALTERNATIVE 2B 

 
PROPOSED RIGHT 

OF WAY 

    
Number of Streams  0 28 22 
Length of Streams (linear feet)    

Ephemeral 1,247.24 275.01 269.95 
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CATEGORY 

IMPACTS 

 
EXISTING RIGHT OF 

WAY  

BUILD 
ALTERNATIVE 2A 
PROPOSED RIGHT 

OF WAY 

BUILD 
ALTERNATIVE 2B 

 
PROPOSED RIGHT 

OF WAY 

Intermittent 7,474.23 1,004.72 961.79 
Perennial 10,918.09 937.17 1,027.70 

Total 19,639.56 2,216.90 2,259.44 
Wetlands (acres)    

Palustrine Forested 7.60 2.66 2.60 
Palustrine Shrub Scrub 2.75 0.65 0.95 

Palustrine Emergent 8.07 0.56 0.45 
Palustrine Freshwater Ponds 0.30 0.15 0.15 

Total 18.72 4.02 4.15 
Floodplains (acres) 59.94 4.77 1.24 

 
 

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

3.1.2 Wetlands 
The No-Build Alternative would not result in wetland impacts.  Potential direct impacts to wetlands for 
Alternatives 2A and 2B have been quantified by overlaying the corridor width of each alternative with the 
wetlands mapping produced from the detailed field delineation.  Additional impacts to wetlands may occur 
within existing VDOT right of way under each Build Alternative.  The extent of wetlands within the existing 
right of way and the estimated impacts within the proposed right of way for each Build Alternative are shown 
by wetland type in Table 3-1 and are depicted in Attachment A.  For the purpose of this impact analysis, it 
is assumed that all wetlands within the existing right of way have the potential to be impacted by both 
Build Alternatives. A more detailed analysis of impacts based on proposed limits of grading for the 
preferred alternative will be conducted during project design.   
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It is important to note that Table 3-1 does not distinguish between temporary or permanent impacts.  
Temporary and permanent impacts will be quantified during the design phase.  Measures to avoid and 
minimize wetland impacts will also be developed during the design phase.  These measures may include 
bridging, steeper side slopes and retaining walls. 

Impacts to wetlands would require submittal of a JPA to the USACE, VDEQ, and VMRC.  Due to the 
linear nature and size of the alternatives, however, unavoidable impacts are anticipated.  Mitigation for 
unavoidable wetland impacts will be developed in coordination with the aforementioned agencies during 
the permitting process.  Use of credits from an approved mitigation bank, or payments to the Virginia 
Aquatic Resources  Trust Fund is the anticipated form of wetlands mitigation for the Project. 

Wetland mitigation requirements vary by wetland type: palustrine emergent (1:1), palustrine scrub-shrub 
(1:1.5), and palustrine forested (1:2).  These ratios are typical; however compensation is approved on a 
case-by-case basis and requirements may vary.  In most situations, mitigation should occur within the 
same eight-digit HUC watershed. 

3.1.3 Water Quality 

Impaired Waters 
Five impaired waters, Bull Run, Cub Run, Big Rocky Run, Holmes Run, and Youngs Branch are crossed 
by the proposed project as previously identified in Section 2.1.1.  The project also crosses tributaries of 
two impaired waters, Accotink Creek and Little Rocky Run, which lie less than 1.0 mile downstream of the 
project area. 

Under the No-Build Alternative, storm water runoff from the existing I-66 roadway will continue to 
transport sediments and roadway contaminants to local waterbodies, including impaired streams.  The 
Tier 1 FEIS indicated that widening of I-66 could potentially increase stormwater runoff velocities and 
roadway contaminants received by impaired waters.  Short-term impacts that were identified include 
increased sedimentation, increased turbidity from in-stream work, and possible spills or non-point source 
pollutants entering groundwater or surface water from storm runoff.  Increased sedimentation and 
turbidity are especially of concern for waters such as Big Rocky Run, Little Rocky Run, Bull Run, and 
Accotink Creek which have benthic impairments due largely from higher stormwater runoff flows.  PCBs 
that may be present along the project alignment could potentially be transported via sediments into the 
PCB impaired segment of Bull Run. 

Potential short-term impacts of the proposed project will be minimized with implementation of appropriate 
erosion and sediment control practices in accordance with the Virginia Erosion and Sediment Control 
Regulations, the Virginia Stormwater Management Law and regulations, and VDOT’s Road and Bridge 
Specifications.  These specifications also prohibit contractors from discharging any contaminant that may 
affect water quality.  In the event of accidental spills, the contractor is required to immediately notify all 
appropriate local, state, and federal agencies and to take immediate action to contain and remove the 
contaminant.  Additionally, the requirements and special conditions of any required permits for work in 
and around surface waters would be incorporated into construction contract documents, so that the 
contractor would be required to comply with such conditions. 

The Tier I FEIS indicated that minor long-term water quality effects could occur as a result of the Build 
Improvement Concepts.  Potential long-term effects from widening of I-66 include increases in impervious 
surfaces, increases in traffic volumes, and consequent increases in pollutants washed from the road 
surface into receiving water bodies.  Increases in impervious surfaces can potentially increase stormwater 
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flows, thus increasing sedimentation and turbidity problems in benthic impaired waters such as Big Rocky 
Run, Little Rocky Run, Bull Run, and Accotink Creek. 

Stormwater management measures, such as detention basins, vegetative controls, and other measures, 
will be implemented in accordance with Federal, state, and local regulations to minimize potential water 
quality impacts.  These measures will reduce or detain discharge volumes and remove sediments and 
other pollutants, thus avoiding substantial further degradation of impaired water bodies in the project 
vicinity. 

The proposed project is not expected to increase bacteria levels within waters impaired due to bacteria 
such as Cub Run, Holmes Run, and Youngs Branch and downstream waters Bull Run and the Occoquan 
River.  As discussed in Section 2.1.3, the sources of bacterial contamination for these waters are 
permitted point sources, failed septic systems and straight pipes, livestock, wildlife and pets.  The 
proposed project would not introduce or cause an increase in any of these sources. 

Chesapeake Bay TMDL 
Based on a review of the Chesapeake Bay Program’s Watershed Model documentation and input from 
staff at the Chesapeake Bay Program Office, the Watershed Model is not calibrated to a scale that could 
be used to assess water quality impacts at the project level.  As such, the direct impacts of the I-66 
improvements on the TMDL cannot be quantified. 

The proposed project would increase impervious surfaces and traffic volumes, thus potentially increasing 
stormwater velocities and transport of sediments and other pollutants washed from the road surface into 
receiving water bodies that are tributaries of the Chesapeake Bay.  The most common pollutants in 
highway runoff include heavy metals, inorganic salts, aromatic hydrocarbons, and suspended solids 
(FHWA, 2012).  Ordinary highway operations and wear and tear of vehicles result in the dropping of oil, 
rust, hydrocarbons, rubber particles, and other solids.  Salting and sanding practices may leave 
concentrations of chloride, sodium, and calcium.  Deicing chemicals are often combined with rust 
inhibitors that may contain phosphorus compounds.  These various pollutants can adversely affect 
receiving waters and contribute to Chesapeake Bay TMDLs if no measures are taken to remove 
excessive contaminants. 

As discussed above, potential short-term and long-term water quality impacts from release of sediments 
and other pollutants into streams within the project vicinity will be minimized with implementation of 
appropriate erosion and sediment control practices during project construction and through incorporation 
of stormwater management BMPs in project design. 

As noted above, the drainage area for the Chesapeake Bay is approximately 64,000 square miles; the 
entire area of proposed right of way for the proposed improvements encompasses approximately 270 
acres, or 0.42 square miles (less than 0.00001% of the total Bay drainage area).  Clearly, the project’s 
contribution to the total impervious surface within the Chesapeake Bay watershed, as well as the project’s 
pollutant contributions from the roadway surface to the total pollutant load to the Chesapeake Bay, would 
be minute.  Notwithstanding, as described in the section above, the project includes mitigation for 
stormwater management, during and after construction.  The I-66 improvements would be constructed 
under the Construction General Permit; it would become a part of VDOT’s Municipal Separate Storm 
Sewer System (MS4), both of which take into consideration TMDL requirements and it will be required to 
comply with the applicable water quality requirements contained in the VSMP Regulations. 
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Public Drinking Water Supply 
The No-Build Alternative would not impact public drinking water supplies.  Construction and 
implementation of the proposed project is not expected to impact public drinking water supplies within 
public wells or within the Occoquan Reservoir.  As noted above, potential short-term and long-term water 
quality impacts from release of sediments and other pollutants into surface and groundwater within the 
project vicinity will be minimized with implementation of appropriate erosion, sediment, and pollutant 
control practices during project construction and through incorporation of stormwater management BMPs 
in project design. 

3.1.4 Coastal Zone Management Areas 
The No-Build Alternative and Alternatives 2A and 2B would be consistent with the established Virginia 
Coastal Zone Enforceable Policies as related to fisheries management, subaqueous lands management, 
wetlands management, dunes management, nonpoint source pollution control, point source pollution 
control, shoreline sanitation, air pollution control, and coastal lands management.  With implementation of 
mitigation measures, the Build Alternatives would not impair resources protected by the Virginia Coastal 
Zone Enforceable Policies, including wetlands, dunes, and aquatic animals.  The proposed project would 
be designed and constructed in accordance with the Virginia Erosion and Sediment Control Law and the 
terms and conditions of water quality permits required by USACE, VDEQ, VMRC, and VDCR. 

3.1.5 Floodplains 
The No-Build Alternative would not impact 100-year floodplains.  As indicated in Table 3-1, the potential 
impacts to floodplains are 4.77 acres for Alternative 2A and 1.24 acres for Alternative 2B.  Additional 
impacts to floodplains may occur for each Build Alternative within the existing VDOT right of way. 
Approximately 59.94 acres of 100-year floodplains are present within the existing right of way.  For the 
purpose of this impact analysis, it is assumed that all 100-year floodplain areas within the existing right of 
way have the potential to be impacted by both Build Alternatives. A more detailed analysis of floodplain 
impacts based on proposed limits of grading for the preferred alternative will be conducted during project 
design.   

Regardless of the alternative selected, project design will be consistent with federal policies and 
procedures for the location and hydraulic design of highway encroachments on floodplains contained in 
23 CFR 650 Subpart A.  The proposed project would not, therefore, increase flood levels and would not 
increase the probability of flooding or the potential for property loss and hazard to life.  Further, the 
proposed project would not be expected to have substantial effects on natural and beneficial floodplain 
values.  The proposed project will be designed so as not to encourage, induce, allow, serve, support, or 
otherwise facilitate incompatible base floodplain development.  It is anticipated that the potential 
floodplain encroachments would not be a “significant encroachment” (as defined in 23 CFR 650.105(q)) 
because: 

 It would pose no significant potential for interruption or termination of a transportation facility that 
is needed for emergency vehicles or that provides a community's only evacuation route; 

 It would not pose significant flooding risks; and 
 It would not have significant adverse impacts on natural and beneficial floodplain values. 

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

3.2 Wildlife and Habitat 

3.2.1 General Wildlife Habitat 
The proposed project would result in removal of wildlife habitat, including forest areas. The potential 
impacts to forests within proposed right of way for Alternative 2A and Alternative 2B are 74.47 acres and 
55.23 acres, respectively.  In addition, there are 76.61 acres of forest within the existing VDOT right of 
way, which may potentially be impacted by either Build Alternative.  A more detailed analysis of impacts 
based on proposed limits of grading for the preferred alternative will be conducted during project design.  
The effects of the proposed project on wildlife habitat would not be substantial regardless of the 
alternative selected.  .  Habitat loss would generally occur within small isolated habitat patches or along 
edges of habitats that are already considerably fragmented.  No potential movement corridors would be 
substantially disrupted because impacts would take place along the existing I-66 roadway. 

3.2.2 Natural Heritage Resources 
The existing I-66 and VA 28 roadways traverse the three General Location Areas, Big Rocky Run Above 
Rt 28 SCU, and Long Branch SCU. The No-Build Alternative would not require additional impacts to 
Natural Heritage Resources. Table 3-2 summarizes the potential impacts to Natural Heritage Resources 
in terms of acreage within proposed right of way areas for each Build Alternative.  Additional impacts to 
these resources may occur within the existing VDOT right of way. For the purpose of this impact analysis, 
it is assumed that the entire acreage of Natural Heritage Resources within the existing right of way 
(presented in Table 3-2) may potentially be impacted by both Build Alternatives. A more detailed analysis 
of impacts based on proposed limits of grading for the preferred alternative will be conducted during 
project design. 

No threatened or endangered species have been documented within the portions of these resource areas 
that lie within the existing or proposed right of ways. 

Table 3-2. Potential Natural Heritage Resource Impacts 

NATURAL HERITAGE RESOURCE 
AREA 

POTENTIAL IMPACTS (ACRES) FOR ALTERNATIVES 

EXISTING 
RIGHT OF 

WAY 

ALTERNATIVE 2A 
PROPOSED RIGHT OF 

WAY 

ALTERNATIVE 2B 
PROPOSED RIGHT 

OF WAY 
Cub Run Slopes 0.05 0.19 0.0 
Manassas Diabase Uplands 1.88 0.0 0.0 
Eleanor C. Lawrence Park 0.08 0.0 0.0 
Big Rocky Run Above Rt 28 SCU 0.10 0.05 0.0 
Long Branch SCU 0.12 0.03 0.04 
General Locations (3 areas) 326.58 17.02 14.68 
Total 328.81 17.29 14.72 
Source: VDCR, 2011 

The natural heritage resource of concern for Cub Run Slopes is Basic Oak-Hickory Forest. Alternative 2A 
would disturb less than 1 acre of this forest type within the Cub Run Slope Conservation Site, adjacent to 
the existing I-66 facility. 
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Potential adverse effects to aquatic communities within the Big Rocky Run Above Rt 28 SCU and Long 
Branch SCU would be minimized with implementation of appropriate erosion, sediment, and pollutant 
control practices during project construction and through incorporation of stormwater management BMPs 
in project design, as discussed above. 

3.2.3 Invasive Species 
In accordance with Executive Order 13112, Invasive Species, the potential for the establishment of 
invasive animal or plant species during construction of the proposed project would be minimized by 
following provisions in VDOT’s Road and Bridge Specifications.  These provisions require prompt seeding 
of disturbed areas with seeds that are tested in accordance with the Virginia Seed Law and VDOT’s 
standards and specifications to ensure that seed mixes are free of noxious species.  In addition, in order 
to prevent the introduction of new invasive species and to prevent the spread of existing populations, best 
management practices would be followed, including washing machinery before it enters the area, 
minimizing ground disturbance, and reseeding of disturbed areas.  While the right-of-way is vulnerable to 
colonization by invasive plant species from adjacent properties, implementation of the stated provisions 
would reduce the potential for the establishment and proliferation of invasive species within highway right-
of-way. 

3.2.4 Threatened and Endangered Species 
Potential habitat for the two federal listed threatened and endangered species and the two state listed 
species exists within the project limits.  All four species rely on aquatic habitats for all or a portion of their 
life cycles.  Water flow and water quality within aquatic habitats are major concerns for these species.  
The No-Build Alternative would not require removal of potential habitat for the four species, however 
water quality within their habitats will continue to be affected by the transport of sediments and roadway 
contaminants via stormwater runoff.  Roadway widening at stream crossings under each of the Build 
Alternatives would directly disturb aquatic habitats that may potentially support these species.  As noted 
above, widening of I-66 could potentially result in short-term and long term water quality effects including 
increased sedimentation and turbidity from in-stream work and from additional impervious surfaces.  
Potential short-term impacts of the proposed project will be minimized with implementation of appropriate 
erosion and sediment control practices in accordance with the Virginia Erosion and Sediment Control 
Regulations, the Virginia Stormwater Management Law and regulations, and VDOT’s Road and Bridge 
Specifications.  Potential long term impacts will be minimized via stormwater management measures, 
such as detention basins, vegetative controls, and other measures, in accordance with Federal, state, 
and local regulations.  These measures will reduce or detain discharge volumes and remove sediments 
and other pollutants, thus avoiding substantial further degradation of aquatic habitats. 

Fragmentation of terrestrial habitats and vehicle collisions are additional concerns for the wood turtle.  
The proposed project would result in minor loss of forest and field habitats, which are currently 
fragmented by the existing I-66 facility.  Impacts from additional habitat loss adjacent to the existing 
roadway would be incremental and would not newly fragment blocks of habitat.  The existing I-66 facility 
represents a collision hazard for turtles that would not be noticeably worsened with implementation of 
either alternative. 

The proposed project is not expected to affect bald eagles because there are no bald eagle concentration 
areas along the project corridor and the nearest nest is well over 660 feet from the proposed right-of-way. 
No impacts to this species would occur under the No-Build Alternative either. 
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Information will be submitted to USFWS to initiate Section 7 consultation in compliance with ESA and  
determinations will be incorporated into the Revised EA. VDGIF and VDCR will also be consulted during 
project design to identify avoidance and minimization measures to incorporate into project design for 
state-listed species. 
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U.S. Fish and Wildlife Service – Online Information, Planning, and Consultation System (IPAC) 
Species Conclusions Table 
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Date: 4/7/2015 
Listed Species 

Species/Resource Name  Conclusion  ESA Section 7/Eagle Act 
Determination 

Notes/Documentation 

Harperella 
(Ptilimnium nodosum) 
Endangered 

suitable habitat present, no known 
locations within the project limits 

May adversely affect 8‐2014 FWS – Official Species List
04‐2015 VDGIF 
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Does not intersect with an eagle 
concentration area 

No Eagle Act permit 
required 

8‐2014 FWS – Official Species List
04‐2015 Center for Conservation Biology 
 

*All documented nests are over 660 ft away (2015 data) 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Virginia Ecological Services Field Office

6669 SHORT LANE
GLOUCESTER, VA 23061

PHONE: (804)693-6694 FAX: (804)693-9032
URL: www.fws.gov/northeast/virginiafield/

Consultation Tracking Number: 05E2VA00-2014-SLI-2997 August 21, 2014
Project Name: I-66 Tier 2 EA

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project.

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ).et seq.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 ), Federal agencies are requiredet seq.
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having



similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
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Official Species List
 

Provided by: 
Virginia Ecological Services Field Office

6669 SHORT LANE

GLOUCESTER, VA 23061

(804) 693-6694 

http://www.fws.gov/northeast/virginiafield/
 
Consultation Tracking Number: 05E2VA00-2014-SLI-2997
Project Type: Transportation
Project Description: Environmental studies for the proposed widening of existing I-66 to result in
two managed/HOV/bus lanes and three general purpose lanes in each direction from US 15 to I-495,
a total distance of approximately 25 miles in Prince William and Fairfax Counties, Virginia.  The
proposed physical construction would consist of building one new managed/HOV/bus lane and
converting the existing concurrent HOV lane to a second managed/HOV/bus lane in each direction,
with infrastructure elements.

United States Department of Interior
Fish and Wildlife Service

Project name: I-66 Tier 2 EA
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Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-77.2102277 38.8884629, -77.2211732 38.8780884, -
77.223743 38.8784691, -77.2250946 38.88161, -77.238134 38.8777077, -77.262119 38.87628, -
77.2624045 38.8747572, -77.2659261 38.873615, -77.2700188 38.8757089, -77.3033312
38.8670953, -77.3044734 38.8618605, -77.3088516 38.8611942, -77.3116118 38.8642399, -
77.3153237 38.8649062, -77.3374051 38.8606232, -77.3384521 38.8581485, -77.3408316
38.8570064, -77.3492073 38.8591003, -77.3809017 38.8534848, -77.3828052 38.8474885, -
77.3880401 38.8477741, -77.3920376 38.8507246, -77.4275867 38.8449663, -77.4282119
38.8414336, -77.4303374 38.8398981, -77.4331451 38.8406595, -77.4337638 38.8428962, -
77.437904 38.8422775, -77.4412829 38.8399456, -77.4403787 38.8385656, -77.4420443
38.8362337, -77.4439955 38.8355198, -77.4565971 38.8235274, -77.4643541 38.8181498, -
77.4852934 38.8093934, -77.4883962 38.8064904, -77.4914895 38.8067284, -77.4964388
38.8053007, -77.5083361 38.8007321, -77.5111439 38.8001135, -77.5167118 38.7993996, -
77.5173305 38.7984954, -77.5197099 38.7980671, -77.5223654 38.7992093, -77.5625592
38.7959732, -77.566414 38.792404, -77.5696976 38.793451, -77.5739807 38.7933082, -
77.5761698 38.7949262, -77.5897803 38.7962112, -77.5987746 38.7963063, -77.606841
38.7977816, -77.6072217 38.7995424, -77.6139794 38.8024453, -77.6282562 38.8096789, -
77.638702 38.8148304, -77.6392731 38.8139024, -77.6427693 38.8155833, -77.6463044
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38.8186495, -77.6440558 38.8221473, -77.6369174 38.8203984, -77.6310639 38.817198, -
77.6307864 38.8163213, -77.6109417 38.807327, -77.6100057 38.8059194, -77.6048185
38.8040158, -77.5965855 38.8025881, -77.5919218 38.8033971, -77.5890983 38.8030439, -
77.5886381 38.8018743, -77.5884478 38.8006369, -77.5792155 38.7996852, -77.5772167
38.8027309, -77.5737427 38.8035399, -77.5726482 38.8032544, -77.5683175 38.8003514, -
77.5251351 38.8033971, -77.5231363 38.8048724, -77.5197575 38.8056338, -77.5179015
38.8040634, -77.5119053 38.8043489, -77.4975333 38.8095361, -77.4957725 38.8111542, -
77.4898239 38.8136764, -77.484827 38.814533, -77.468542 38.82091, -77.4626409 38.8244791, -
77.4585007 38.8279056, -77.4525615 38.8346632, -77.4532754 38.8363289, -77.4516573
38.8380897, -77.4494777 38.8389225, -77.4402454 38.8466319, -77.4393412 38.8513909, -
77.4326787 38.8541034, -77.4277295 38.8496301, -77.3942094 38.855868, -77.3888015
38.8613846, -77.3861365 38.8608135, -77.3842157 38.8581522, -77.3547276 38.8630026, -
77.3527289 38.8656676, -77.3456857 38.8667146, -77.3394991 38.8661435, -77.3151875
38.8702845, -77.3104286 38.8759357, -77.3055204 38.8750427, -77.30533 38.8723777, -
77.3025698 38.8723777, -77.2709706 38.880563, -77.2687815 38.8827521, -77.2649214
38.8827767, -77.2636418 38.8811341, -77.2392762 38.8825618, -77.2265526 38.8869407, -
77.2187938 38.8929362, -77.2115602 38.8908423, -77.2102277 38.8884629)))
 
Project Counties: Fairfax, VA | Fairfax (city), VA | Prince William, VA
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Endangered Species Act Species List
 

There are a total of 2 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Clams Status Has Critical Habitat Condition(s)

Dwarf wedgemussel (Alasmidonta

heterodon) 

    Population: Entire

Endangered

Flowering Plants

harperella (Ptilimnium nodosum) Endangered
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Critical habitats that lie within your project area
There are no critical habitats within your project area.
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