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VDOT Project Number: 0066-96A-297; UPC 105500 

From: US Route 15 (James Madison Highway) in Prince William County 
To: I-495 (Capital Beltway) in Fairfax County 

May 12, 2015 
 

1. INTRODUCTION 
The Virginia Department of Transportation (VDOT) and the Virginia Department of Rail and Public 
Transportation (DRPT), in cooperation with the Federal Highway Administration (FHWA), is studying the 
environmental consequences of transportation improvements along Interstate 66 from US 15 (James 
Madison Highway) in Prince William County to I-495 (Capital Beltway) in Fairfax County (see Figure 1).  
The purpose of this Technical Memorandum is to describe the potential indirect and cumulative 
environmental effects that could result from implementation of the Alternatives. 

2. PROJECT DESCRIPTION 
The proposed improvements would provide two express lanes and three general purpose lanes in each 
direction from US 15 to I-495, a total distance of approximately 25 miles.  This would result in five travel 
lanes in each direction within the proposed right of way.  Auxiliary lanes would be provided between 
interchanges as needed for exiting and entering traffic.  The express lanes would be tolled using 
automatic toll collection equipment.  Tolls would vary based on the traffic volume.  High occupancy 
vehicles (HOV) with three or more occupants (including transit vehicles) would travel free. To promote 
usage of transit services in the corridor, infrastructure elements such as park-and-ride lots also would be 
provided.  Two build alternatives, 2A and 2B, are being considered, the typical cross sections of which 
are shown in Figure 2.  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, 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.  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 reflective coating (this technique is currently in use on the 
Capital Beltway to separate the express lanes from the general purpose lanes).1  

There are also various differences between the two alternatives with respect to interchange 
configurations, access points to enter and exit the express lanes, park-and-ride lots, and bicycle and 
pedestrian elements.  Note that at the conclusion of this Tier 2 study, an alternative may be selected that 
includes a combination of elements that have been identified as part of either Alternative 2A or 2B. 

                                                      
1  Alternative 1, which was dismissed from further consideration, would have had concrete barrier separating the 

express lanes from the general purpose lanes.  This alternative would have required a wider swath of right of way, 
which would result in greater environmental impacts. 
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Figure 1.  Project Location 

 

Figure 2.  Typical Cross Sections 

  



I-66 Corridor Improvements Project – Indirect and Cumulative Effects Technical Memorandum May 12, 2015 
 

Transform 66 Outside the Beltway 3  

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. 

The No-Build Alternative also has been retained to serve as a baseline for comparison of alternatives and 
their potential effects. 

3. METHODOLOGY 
The National Environmental Policy Act (NEPA) does not mention indirect or cumulative environmental 
effects.  However, the regulations of the federal Council on Environmental Quality (CEQ) implementing 
the procedural provisions of NEPA, set forth at 40 CFR Part 1500-1508, require federal agencies to 
consider the environmental consequences of their actions, including not only direct effects, but also 
indirect and cumulative effects.  In some guidance, the terms “secondary effects” and “indirect effects” are 
used interchangeably. 

CEQ defines indirect effects as those that are “caused by an action and are later in time or farther 
removed in distance, but are still reasonably foreseeable. Indirect effects may include growth-inducing 
effects and other effects related to induced changes in the pattern of land use, population density or 
growth rate, and related effects on air and water and other natural systems, including ecosystems”(40 
CFR 1508.8(a)). Indirect effects can occur within the full range of impact types, such as changes in land 
use; economic vitality; neighborhood character; traffic congestion; air quality; noise; vibration; and water 
and natural resources. These induced actions are those that would or could not occur without the 
implementation of the proposed project. 

CEQ defines cumulative effects as “the impact on the environment which results from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future actions 
regardless of what agency (federal or non-federal) or person undertakes such other actions. Cumulative 
effects can result from individually minor but collectively significant actions taking place over a period of 
time” (40 CFR 1508.7). Cumulative effects take into account the total of all impacts, direct and indirect, 
experienced by a particular resource. 

Because indirect and cumulative effects may be influenced by actions including those taken by others 
outside of the immediate study area, assumptions must be made to estimate the result of these actions. 
CEQ regulations state that the analysis must include all the indirect effects that are known, and make a 
good faith effort to explain impacts that are not known but which are “reasonably foreseeable.” CEQ has 
provided guidance on how to define reasonable foreseeable actions, based upon court opinions. CEQ 
makes it clear that actions that are probable should be considered while actions that are merely possible, 
conceptual, or speculative in nature are not reasonably foreseeable and need not be considered in the 
context of cumulative impacts (CEQ 1981, FHWA 2014). 

Multiple guidance documents offer a useful framework for conducting indirect and cumulative analyses 
based on NEPA requirements and case law. Examples include CEQ’s Considering Cumulative Effects 
under the National Environmental Policy Act (1997), the Federal Highway Administration’s (FHWA) 
Questions and Answers Regarding the Consideration of Indirect and Cumulative Impacts in the NEPA 
Process (2014) and Position Paper: Secondary and Cumulative Impact Assessment in the Highway 
Project Development Process (1992), and the Transportation Research Board’s (TRB) National 
Cooperative Highway Research Program (NCHRP) Report 466, Desk Reference for Estimating the 
Indirect Effects of Proposed Transportation Projects (TRB, 2002). The following assessment of indirect 
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and cumulative effects is consistent with these referenced documents. Additional details regarding how 
specific guidance was applied to the methodology in this report is provided in the sections below. 

3.1 Indirect Effects 
The analysis of indirect effects in this report follows a stepwise process prescribed in NCHRP Report 466 
(TRB, 2002). In NCHRP Report 466, TRB states that indirect effects can occur in three broad categories: 

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

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

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

The process that TRB recommends in NCHRP Report 466 for assessing indirect effects includes the 
following seven steps: 

Step 1 Scoping 

Step 2 Identify Study Area Direction and Goals 

Step 3 Inventory Notable Features in the Study Area 

Step 4 Identify Impact-Causing Activities of the Proposed Alternatives 

Step 5  Identify Indirect Effects for Analysis 

Step 6 Analyze Indirect effects for Analysis 

Step 7 Assess Consequences and Develop Mitigation 

To complete these steps, the required analyses rely on planning judgment. The NCHRP 25-25 program, 
Task 22, Forecasting Indirect Land Use Effects on Transportation Projects, documents means of applying 
planning judgment to indirect and cumulative effects analyses (TRB, 2007). The direction provided in the 
TRB document is the basis for the indirect effects analyses presented in this technical memorandum. 
Each part of this indirect effects evaluation for the proposed project is discussed in detail in Section 4. 

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

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

2.  What are the resources affected by the study? 

3.  What are the other past, present, and reasonably foreseeable actions that have impacted these 
resources? 

4.  What were those impacts? 
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5.  What is the overall impact on these various resources from the accumulation of the actions? 

Each part of this cumulative effects evaluation for the proposed project is discussed in detail in Section 5. 

4. INDIRECT EFFECTS ANALYSIS 
4.1 Step One: Scoping 
The first step in the process of analyzing indirect effects as outlined in NCHRP Report 466 is scoping. 
Scoping involves gathering input from federal, state, and local agencies and the public to identify issues 
of concern associated with the proposed project. Scoping provides an opportunity to identify important 
resources or features to consider in the indirect effects analysis and establish appropriate study area 
boundaries for the analysis of indirect effects for each resource.  

VDOT, in cooperation with DRPT and FHWA, has coordinated extensively with local, state, and federal 
agencies and jurisdictions throughout the I-66 Corridor Improvements environmental review process, 
beginning during the Tier 1 study and continuing throughout this Tier 2 study. VDOT also has conducted 
an inclusive public involvement program.  Four public meetings were held to inform the public about the 
studies being conducted and to solicit public input about the transportation needs, the alternatives, and 
environmental issues and concerns. Throughout the course of the studies, VDOT has coordinated closely 
with the local governments along the corridor, reached out to homeowner associations and other groups 
with interests in the project, and given multiple briefings to local, state, and federal elected officials. 

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

 US Army Corps of Engineers 

 US Department of Agriculture, Natural Resources Conservation Service 

 US Department of the Interior, Fish and Wildlife Service, Virginia Field Office 

 US Department of the Interior, Manassas National Battlefield Park 

 US Department of the Interior, National Park Service, National Capital Region 

 US Environmental Protection Agency 

 US Department of Transportation, Federal Transit Administration 

 Virginia Department of Agriculture and Consumer Services 

 Virginia Department of Conservation and Recreation 

 Virginia Department of Environmental Quality 

 Virginia Department of Forestry 

 Virginia Department of Game and Inland Fisheries 

 Virginia Department of Health 

 Virginia Department of Mines, Minerals and Energy 
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 Virginia Department of Rail and Public Transportation 

 Virginia Outdoors Foundation 

 Virginia Railway Express 

 Metropolitan Washington Council of Governments 

 Washington Metropolitan Area Transit Authority 

 Northern Virginia Regional Commission 

 Northern Virginia Regional Park Authority 

 Northern Virginia Transportation Authority 

 Northern Virginia Transportation Commission 

 Potomac and Rappahannock Transportation Commission 

 Fairfax County Office of the Executive 

 Prince William County, County Executive 

 City of Fairfax, City Manager 

 Town of Haymarket, Town Manager 

 Town of Vienna, Town Manager 

The US Army Corps of Engineers, the US Environmental Protection Agency, and the Federal Transit 
Administration were invited to serve as cooperating agencies for the EA and all three accepted. 

VDOT and FHWA utilize an agency coordination process referred to as “Partnering,” which provides the 
US Army Corps of Engineers, the US Fish and Wildlife Service, and the US Environmental Protection 
Agency multiple opportunities to participate in studies of complex transportation projects, beginning in the 
earliest stages of project development.  During this study, there have been four partnering meetings (May 
5, 2014; August 14, 2014; February 4, 2015; and May 5, 2015) at which the agencies were briefed on the 
status of study and invited to offer input.  In addition, preliminary drafts of chapters of the EA were 
provided to the agencies for review and comment. 

Finally, a number of agencies also participated in the Stakeholders Technical Advisory Group (STAG) 
and the Transit Technical Advisory Group (TTAG) (see below for listing of agencies participating in these 
groups).  The STAG met four times (August 5, 2014; October 7, 2014; December 3, 2014; and March 4, 
2015) and the TTAG met eight times prior to publication of the EA (August 13, 2014; August 27, 2014; 
September 17, 2014; October 15, 2014; November 19, 2014; January 7, 2015; March 11, 2015; and April 
1, 2015).  Participants in the October 7, 2014 meeting of STAG were specifically invited to provide input 
regarding indirect and cumulative effects issues. 

Public outreach efforts included more than 117 meetings with homeowner associations and other interest 
groups.  Property owner notifications were sent to all owners of properties for which access was 
necessary to conduct surveys and environmental field work.  Four public information meetings were held 
at different locations along the corridor (January 28, 2015; January 29, 2015; February 3, 2015; and 
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February 5, 2015).  The meetings were advertised via email blasts, newspaper advertisements, radio 
announcements, and a post card mailing to all addresses within one-quarter mile of the corridor.  At each 
meeting, drawings of preliminary designs of Alternatives 2A and 2B were presented, along with 
informational displays on the study process, transit considerations, traffic data, environmental issues and 
the NEPA process, and the public-private partnership (P3) method of implementing the project.  A 
presentation was given and a question and answer period was conducted at each meeting.  All 
information presented at the public meetings was posted on the project website.  An estimated total of 
600 people attended the meetings.  Attendees were invited to provide comments on pre-printed comment 
sheets, by recording them orally at the meeting, by letter or email, or via the on-line comment form on the 
project website. 

Among the concerns voiced at the agency and public meetings were the indirect effects of the proposed 
project on water quality within Manassas National Battlefield Park, Ellanor C. Lawrence Park; and waters 
downstream of the project, including Accotink Creek and Occoquan Reservoir. 

4.2 Step Two: Identify Study Area Direction and Goals 
The second step in the analysis of indirect effects focuses on assembling information regarding general trends 
and goals within the study area. Prior to beginning this step, it is necessary to define the study area for each 
resource, incorporating agency and public input received during the scoping process. 

4.2.1 Study Areas 
The study corridor for the EA (Figure 1) is the starting point for identifying boundaries of the resource-specific 
study areas described below. Each resource-specific study area includes lands along the I-66 corridor plus 
additional lands that contain resources that are in some way connected to the area of direct effects of the 
proposed project. The following study areas have been defined for use in both the indirect and cumulative 
effects analyses.  These areas have been designed to be large enough to encompass regional resources of 
concern that were identified during the scoping phase. It should be noted, however, that a detailed inventory of 
resources within these broader areas is not practicable, therefore the following analyses focus on key 
resources of concern.  The resource-specific study areas are defined as follows: 

 Socioeconomics, Environmental Justice, Land Use, and Recreation: This study area 
includes the communities along the I-66 corridor that would likely use I-66 as their primary means 
for travel between their communities and major employment centers in the Greater Washington, 
DC area.  This study area is designed to be broad enough to consider whether the proposed 
project would result in induced growth effects and how direct impacts to homes, businesses, 
community facilities, and recreational lands might affect availability of these resources within each 
community as a whole.  Induced development effects most often occur up to 1 mile around a 
highway interchange, up to 2 to 5 miles along major crossroads to the interchange, and up to 
one-half mile around a transit station (TRB, 2002). These distance parameters comprise the 
study area for socioeconomics, environmental justice, land use, and recreation. 

 Historic Properties: The study area for indirect and cumulative effects to historic properties is 
the same as the area of potential effects (APE) for architectural and archaeological resources as 
defined in the historic properties analysis in the EA. For architectural resources, it includes the 
project footprint and extends approximately 500 feet beyond the existing VDOT right of way on 
both sides of the transportation corridor and larger intersection areas, creating a 1,000-foot wide 
corridor around the existing transportation corridor.  The architectural APE is sufficient to include 
resources visible from the corridor whose setting or feeling might be affected by changes to their 



I-66 Corridor Improvements Project – Indirect and Cumulative Effects Technical Memorandum May 12, 2015 
 

Transform 66 Outside the Beltway 8  

viewshed that could occur with implementation of the project. For archaeological resources, the 
APE extends no more than 100 feet beyond the existing VDOT right of way. 

 Natural Resources:  The study area for indirect and cumulative effects to natural resources 
includes the two eight-digit hydrologic unit code (HUC) watershed boundaries (Middle Potomac-
Anacostia-Occoquan 02070010 and Middle Potomac-Catoctin 02070008) that encompass the 
project limits.  This is the area within which there is potential for indirect effects on waters 
downstream of the project and within which mitigation of stream and wetland impacts would likely 
occur.  It is also a suitable area for consideration of the potential effects of habitat loss on the 
availability and connectivity of wildlife habitats within the Greater Washington, DC region. 

4.2.2 Demographics 
The City of Fairfax, Fairfax County, and Prince William County have been experiencing steady growth 
from 1990 through 2013.  Table 1 and Table 2 show historic population trends from this period and 
population projections through 2040, respectively.  Prince William County has experienced the highest 
level of growth, nearly doubling in population during that time frame.  Population projections by the 
Weldon Cooper Center predict continued growth in all three localities.  Lower growth is predicted in 
Fairfax County at 22% between 2013 and 2040.  Major population growth is expected to continue in 
Prince William County with a 58% increase in population predicted by 2040. 

Table 1. Total Population over Time 

LOCATION 1990 2000 2010 2013 
PERCENT CHANGE 

1990-2013 
Fairfax County 
(includes Town of 
Vienna) 

818,584 969,749 1,081,699 1,101,071 34.51% 

Prince William County 
(includes Town of 
Haymarket) 

215,686 280,813 402,002 416,668 93.18% 

City of Fairfax 19,622 21,498 22,565 23,027 17.35% 
Total 1,053,892 1,272,060 1,506,266 1,540,766 46.20% 
Sources: U.S. Census Bureau:  1990, STF1; 2000, SF3; 2010, SF1; 2013, American Community Survey 2009-2013. 
 
Table 2. Population Projections 

LOCATION 2013 2020 2030 2040 
PERCENT CHANGE 

2013-2040 
Fairfax County 
(includes Town of 
Vienna) 

1,101,071 1,182,609 1,271,995 1,350,245 22.63% 

Prince William County 
(includes Town of 
Haymarket) 

416,668 487,768 573,535 659,301 58.23% 

City of Fairfax 23,027 23,751 24,758 25,543 10.93% 
Total 1,540,766 1,694,128 1,870,288 2,035,089 32.08% 
Source:  2013, US Census Bureau:  American Community Survey 2009-2013; 2020-2040, Weldon Cooper, 2012. 
 
Table 3 provides employment data for 2005, 2009, and projected data for 2040 for the three jurisdictions.  
Due to the current state of the economy, employment levels in the area have decreased or remained 
steady between 2005 and 2009.  Employment is projected to increase significantly in the next 20 years 
with Prince William County having the greatest projected increase with a 140% increase in employment 
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between 2009 and 2040.  The highest numbers of jobs in the Washington, DC metropolitan region are in 
Business Services, Trades/Transportation, and Utilities, and Federal government. 

Table 3. Employment Data 

LOCATION 
EMPLOYMENT 

2005 
EMPLOYMENT 

2009 

PERCENT 
CHANGE 
2005-2009 

EMPLOYMENT 
FORECAST 2040 

PERCENT 
CHANGE 

FORECAST 
2009-2040 

City of Fairfax 23,692 20,070 -15% 37,500 87% 
Fairfax County (includes 
Town of Vienna) 565,179 570,932 1% 880,000 54% 

Prince William County 
(includes Town of 
Haymarket) 

100,751 102,008 
1% 

244,300 
140% 

Total 689,622 693,010 0.5% 1,161,800 68% 
Source: MWCOG, 2010; MWCOG 2011. 
 

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

Fairfax County: The Fairfax County Comprehensive Plan notes that the County “should have a land use 
pattern which increases transportation efficiency, encourages transit use, and decreases automobile 
dependency” (Fairfax County, 2013).  The county also wishes to “concentrate most future development in 
mixed-use Centers and Transit Station Areas” and “concentrate the highest level of development intensity 
in areas of transportation advantage, i.e., the Tysons Corner Urban Center, cores of Suburban Centers, 
and Transit Station Areas” (Fairfax County, 2013).  The comprehensive plan also notes that due to rapid 
growth over the past decades, the amount of available vacant land is diminishing and redevelopment in 
the identified areas (mixed-use centers, transit station areas, suburban centers) will be more prevalent in 
the future.  Some of these areas are along the I-66 corridor (the two Metrorail stations, Centreville, the 
shopping malls surrounding the US 50 and Fairfax County Parkway interchanges with I-66), and 
development could intensify in these areas in the future. 

In regards to transportation, the County supports “a multi-modal transportation system that provides 
transportation choices, reduces single-occupancy-vehicle (SOV) use and improves air quality” and that 
would “provide HOV lanes on freeways and major arterials where substantial travel benefits can be 
realized”, such as I-66 (Fairfax County, 2013).  The plan also supports “mass transit service in major 
commuter corridors”, which includes I-66.  In addition, the plan’s objectives link transportation and land 
use to present and future economic development within the County.   

Prince William County: The county is broken up into two general land use areas:  the “Development 
Area”, where development has already happened or is expected to occur at residential densities greater 
than the rest of the County; and the “Rural Area” which contains agricultural, open space, forestry, large-
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lot residential uses, and the Federal Parks (Manassas National Battlefield Park and Prince William Forest 
Park).  The plan encourages infill development of the Development Area instead of more intense 
development occurring within the Rural Area.  The land area surrounding I-66, other than Manassas 
National Battlefield Park and Conway-Robinson Memorial State Forest, is all part of the Development 
Area, and includes Regional and Community Employment Centers, Industrial Employment, Regional 
Commercial Centers, and some high density suburban residential uses between Gainesville and 
Haymarket. At Haymarket in the Development Area, US 15 is a part of an American Byway, Journey 
Through Hallowed Ground National Heritage Area.  The title National Heritage Area is an honorary 
distinction designated by the US Congress and is not a formal historic designation of US 15.  In the area 
of US 15 and I-66, the County has designated future land use as a Regional Employment Center. 

The County acknowledges that growth will continue to occur but is positioning itself to include county-
specific “Smart Growth” strategies to channel and shape growth into designated growth areas within the 
Development Area.  The County will “direct new development to areas served by transit corridors; 
particularly designated centers of commerce, centers of community, and Mass Transit Nodes” (Prince 
William County, 2008).  The County also proposes “centers of commerce at appropriate locations that 
promote high-density, mixed-use development near existing and planned multi-modal transit centers” 
(Prince William County, 2008).  The County has focused specific plans on several sectors (geographic 
areas), including Gainesville/Haymarket.  The concept for the Gainesville/Haymarket sector is similar to a 
town center, with more dense commerce and employment opportunities around US 29 adjacent to I-66, 
including access to mass transit options, transitioning to lower density commercial and residential uses to 
the west.  Development pressures on land surrounding this area could intensify in the future.   

The County does specifically mention this project in the comprehensive plan and wishes to “quicken the 
process of extending” I-66 HOV lanes to their termini (the Fauquier County line to the Fairfax County line) 
(Prince William County, 2008). 

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

4.3 Step Three: Inventory Notable Features in the Study Area 
The objective of this step is to identify specific environmental issues within the indirect effects study area 
against which the proposed project may be assessed (TRB, 2002).  This is accomplished through gathering 
input from Step One Scoping and by conducting an inventory of notable features for each resource of concern. 
Notable features include specific valued, vulnerable or unique elements of the environment. These elements 
have been identified for the study area as defined in Section 1.1 in the direct effects analyses of the EA. The 
following discussions summarize the notable features presented in the direct effects analysis of the EA and 
address additional notable features that have been identified within the broader indirect effects study area for 
each resource. 

4.3.1 Socioeconomics and Land Use  
Population and Employment:  The City of Fairfax, Fairfax County, and Prince William County have been 
experiencing steady growth from 1990 through 2013.  Fairfax County is the most populous jurisdiction in 
the Commonwealth.  Prince William County has experienced the highest level of growth, nearly doubling 
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in population during that 20 year time frame.  Population projections by the Weldon Cooper Center predict 
continued growth in all three localities.  Major population growth is expected to continue in Prince William 
County, with a 58% increase in population predicted by 2040. 

Employment is projected to increase substantially in the next 20 years with Prince William County having 
the greatest projected increase with a 140% increase in employment between 2009 and 2040, followed 
by the City of Fairfax with a projected 87% increase, and Fairfax County with a projected 54% increase.  
The highest numbers of jobs in the Washington, DC metropolitan region are in Business Services, 
Trades/Transportation, and Utilities, and Federal government. 

Neighborhoods and Community Facilities:  The corridor is located in the Towns of Haymarket and 
Vienna, City of Fairfax, Fairfax County, and Prince William County.  Communities adjacent to the corridor 
include: Gainesville, Wellington, Sudley, Bull Run, Uniontown, Centreville, Oakton, Merrifield, and Dunn 
Loring.  Large residential neighborhoods adjacent to the corridor include: Centreville Farms, Willow 
Springs, Crystal Springs, Penderlan, Dixie Hill, Fairfax Farms, Fairchester, Fairfax Woods, Cobbdale, and 
Vienna Woods. 

Twenty community facilities are located within 500 feet of existing right of way, including schools, places 
of worship, and emergency services facilities.  These facilities are listed in Table 4.  Park and recreation 
facilities available to the community are presented in Section 3.3.3.  Three community facilities are 
located within the proposed right of way:  Stenwood Elementary, Tyler Elementary, and the Fairfax 
County Public Safety Center (under construction). 

Table 4. Community Facilities within 500-foot Buffer around Existing Right of Way 
FACILITY NAME TYPE OF FACILITY 

Marshall Road Elementary School 
Stenwood Elementary School School 
Tyler Elementary School School 
Oakton High School School 
Providence Elementary School School 
DeVry University School 
ECPI College of Technology – Northern Virginia 
Campus School 

University of Northern Virginia - Manassas School 
Manassas Mosque Religious Facility 
Living Hope Church Religious Facility 
Centreville Church of Christ Religious Facility 
Church of the Ascension Religious Facility 
Fairfax County Public Safety Center (under 
construction) Emergency Services 

Haymarket Medical Center Emergency Services 
Monroe Cemetery Cemetery 
Cemetery near Antioch Road Cemetery 
Centreville Regional Library Library 
Oakton Post Office  Post Office 
Sully Senior Center (formerly Centreville Methodist 
Church) Other 

National Firearms Museum Other 
Sources: VDOT, 2012. 
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4.3.2 Environmental Justice 
Eighteen census tracts that abut the I-66 corridor have minority populations greater than 50 percent. An 
additional five tracts have percentages of minority population that are meaningfully greater than other 
tracts along the corridor.  The median household income in the jurisdictions is over $97,000.  There are 
no census tracts with median household income below the poverty level.  The regional average for 
populations with limited English proficiency (LEP) is 13.9 percent.  There are twenty-three census tracts 
with an LEP population greater than the regional average.  There are no census tracts within the corridor 
with LEP populations greater than 50 percent. 

4.3.3 Parks, Recreation Areas, and Open Space Easements 
Existing public parks, recreation areas, wildlife and waterfowl refuges, and open-space easements, 
including those associated with public schools, within 100 feet of the existing VDOT right of way in the I-
66 corridor within the project limits are listed in Table 5.  Section 4(f) and 6(f) applicability for each 
property is denoted in the table.  [Note:  Section 4(f) applicability is indicated only for those properties 
from which land would be required for right of way by one or more of the build alternatives.  Should land 
from other properties listed in the table ultimately be required to implement the selected alternative, those 
properties would also have to be addressed as Section 4(f) properties. A Draft Section 4(f) Evaluation 
covering the four properties marked in the 4(f) column of the table is included as an appendix to the EA.] 

Table 5. Public Parks and Recreation Areas within 100 feet of Existing Right of Way 
PARK / FACILITY 
(WEST TO EAST) 

OWNERSHIP SECTION 
4(F) 

SECTION 
6(F) 

Tyler Elementary School Prince William County Public Schools -- -- 
Conway Robinson Memorial State Forest Virginia Department of Forestry -- -- 
Manassas National Battlefield Park US Department of the Interior X -- 

Mayhew Park William A. Hazel Inc & Prince William 
County Park Authority -- -- 

Bull Run Regional Park Northern Virginia Park Authority -- X 
Cub Run Stream Valley Park Fairfax County Park Authority -- -- 
Rocky Run Stream Valley Park Fairfax County Park Authority -- -- 
Centre Ridge North Park Fairfax County Park Authority -- -- 
Ellanor C. Lawrence Park Fairfax County Park Authority X X 
Random Hills Park Fairfax County Park Authority X -- 
Providence Elementary School Fairfax County Public Schools -- -- 
Briarwood Park Fairfax County Park Authority -- -- 
Oakton High School Fairfax County Public Schools -- -- 
Marshall Road Elementary School Fairfax County Public Schools -- -- 
Southside Park Town of Vienna -- -- 
George C. Yeonas Park Lions TRS of Little League Vienna -- -- 
Stenwood Elementary School Fairfax County Public Schools X -- 
Idylwood Park Fairfax County Park Authority -- -- 
Washington & Old Dominion Park Northern Virginia Park Authority -- X 
Hartland Green Park (formerly Merilee Park) Fairfax County Park Authority -- -- 
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The table above does not include NHRP-eligible resources that may be subject to Section 4(f), nor does it 
include private recreational areas, such as the members-only Izaak Walton League or recreational 
facilities that are specifically dedicated to private home owners associations, that are within 100 feet of 
the existing right of way (see Socioeconomics and Land Use Technical Memorandum). 

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

 The Gerry Connolly Cross County Trail (Pickett Road/ Blake Lane / Jermantown Road Trail 
Segment) (I-66 overpass on Blake Lane); 

 W&OD Trail / City of Fairfax Connector Trail (I-66 overpass on Vaden Drive); and 

 W&OD Trail (I-66 overpass on Virginia Lane). 

4.3.4  Historic Properties 
Within the area of potential effects (APE), two properties, the Manassas National Battlefield Park and the 
Manassas Battlefield Historic District, are listed on the National Register of Historic Places (NRHP) and 
six other architectural resources or historic districts have been determined eligible or potentially eligible 
for the NRHP with concurrence by the Virginia Department of Historic Resources (DHR). One additional 
historic district (Fairfax Triangle Residential Historic District/Cedar Avenue Historic District, DHR # 151-
0013) has been recommended eligible but lacks formal concurrence by DHR.  Two archaeological sites 
have been identified and recommended as potentially eligible pending DHR concurrence and one 
additional site (a cemetery) requires further investigation to determine NRHP eligibility. 

4.3.5  Water Resources 
Streams:  The entire corridor is located within the Potomac-Shenandoah River major watershed, within 
two eight-digit hydrologic unit code (HUC) boundaries (Middle Potomac-Anacostia-Occoquan 02070010 
and Middle Potomac-Catoctin 02070008), and within nine smaller 12-digit HUC boundaries. The study 
corridor crosses ten named streams and various unnamed smaller tributaries. 

Wetlands:  A wetlands delineation identified a total of approximately 45.25 acres of wetlands adjacent to 
existing roadways (up to 100 feet beyond existing VDOT right of way) and within interchanges (up to 200 
feet beyond existing VDOT right of way) within the project corridor. The types of wetlands found include 
palustrine forested, palustrine scrub shrub, palustrine emergent, and palustrine freshwater ponds. 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 moderate-sized streams. 

Water Quality:  The corridor traverses five impaired waters (Youngs Branch, Bull Run, Cub Run, Big 
Rocky Run, and Holmes Run) and tributaries to impaired waters (Accotink Creek and Little Rocky Run).  
Seven public groundwater wells have been identified within 500 feet of I-66. No EPA-designated sole 
source aquifers or public drinking water surface resource watersheds were identified within this area.  
Much of the project area drains into the Occoquan River Reservoir. 

4.3.6 Floodplains 
The Federal Emergency Management Agency (FEMA) has designated 100-year floodplains along Bull 
Run, Cub Run, Big Rocky Run and several smaller streams as listed in Table 6. The table notes if the 
floodplain is crossed or located adjacent to I-66. In many cases, streams that cross under I-66 have 
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associated floodplains to the north and south of I-66 but the stream has been artificially channeled near 
the roadway so the area is not designated as floodplain. 

Table 6. 100-Year Floodplains in I-66 Corridor 
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 2012. 
 

4.3.7 Wildlife Habitat and Threatened and Endangered Species 
Wildlife Habitat:  The study corridor is primarily urban and suburban in nature with wildlife communities 
typical of urban environments. Large parks within the western portion of the corridor provide natural forest 
habitats.  Aquatic habitats are present within the streams and ponds that lie along the corridor. 

Three Conservation Sites and two Stream Conservation Units (SCU) are located within 500 feet of I-66. 
The Conservation Sites include the Manassas Diabase Uplands Conservation Site, Cub Run Slopes 
Conservation Site, and Eleanor C. Lawrence Park Conservation Site. The natural heritage resources of 
concern associated with these conservation sites are Basic Oak-Hickory Forest, Hairy hedgenettle, 
Purple milkweed, and Appalachian quillwort.  The SCUs include Long Branch Stream Conservation Unit 
and Big Rocky Run Above Rt 28 Stream Conservation Unit.  Aquatic Natural Community is the natural 
heritage resource associated with these SCUs. 

Threatened and Endangered Species:  Based on the USFWS response to the Information Planning and 
Conservation (IPAC) online review request, two federally listed species could potentially occur along the 
corridor: harperella and dwarf wedgemussel (USFWS, 2014). Additionally, two state-listed species have 
the potential to occur along the corridor: wood turtle and brook floater (VDCR, 2014; VDGIF, 2011). 

While no longer protected by the Endangered Species Act, the bald eagle (Haliaeetus leucocephalus) is 
protected by the Bald and Golden Eagle Protection Act (16 U.S.C. 669 et seq). The nearest known bald 
eagle nest is approximately 0.7 miles from the proposed project area.  
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4.4 Step Four: Identify Impact Causing Activities of the Proposed 
Alternatives 
This step identifies the impact-causing activities of the proposed project so that they may be compared with the 
goals and trends identified in Step Two and the notable features identified in Step Three to assess whether a 
potential for indirect effects exists (Step Five). General types of project impact-causing activities for 
transportation projects are identified in NCHRP Report 466 as follows” 

 Modification of regime – alteration of habitat, flora, hydrology, and other features; 

 Land transformation and construction – construction method, ancillary elements; 

 Resource extraction – excavation and dredging; 

 Processing – storage of supplies; 

 Land alteration – landscaping, erosion control; 

 Resource renewal activities – remediation, reforestation; 

 Changes in traffic – traffic patterns on project and adjoining facilities; 

 Waste emplacement – landfill, waste discharge; 

 Chemical treatment – fertilization, deicing; 

 Access alteration – changes in access, circulation patterns, travel times to major attractors. 

The proposed project would involve all of the above impact-causing activities to some degree. These activities 
have been considered in the analysis of direct effects for each resource in the EA. Direct effects that may 
result from the proposed project can potentially trigger indirect effects through encroachment and alteration of 
the environment farther in distance or time.  Potential direct impacts of the Build Alternatives and the No-Build 
Alternative, as identified in the EA are summarized in Table 7. 

Table 7.  Summary of Potential Direct Impacts within Proposed Right of Way Areas 
 

CATEGORY 
IMPACTS 

 
NO-BUILD 

BUILD 
ALTERNATIVE 2A 

BUILD 
ALTERNATIVE 2B 

Total Area (acres) 0 273 272 
Homes 0 15 11 
Businesses, Schools, Churches, Community 
Facilities  3 3 

Section 4(f) Property (acres) 0 113.53 117.70 
Historic Properties Within Area of Potential 
Effects 0 10 10 

Stream Crossings 0 28* 22* 
Length of Streams (linear feet) 0 2,216.9* 2,259.44* 
Wetlands (acres) 0 4.02* 4.15* 
Floodplains (acres) 0 4.77* 1.24* 
Forest Area (acres) 0 74.47* 55.23* 
Natural Heritage Resources (Conservation 
Sites and Stream Conservation Units) 0 3* 1* 

Federally Listed Threatened or Endangered 0 2 2 
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CATEGORY 

IMPACTS 
 

NO-BUILD 
BUILD 

ALTERNATIVE 2A 
BUILD 

ALTERNATIVE 2B 
Species Identified by USFWS that may be 
affected by the Proposed Project 
Hazardous Material Sites 0 10 10 
Naturally Occurring Asbestos (acres) 0 0.40 0.30 
Agricultural and Forestal District Land Used 
(acres) 0 0 0 

Prime and Unique Farmland (acres) 0 0 0 
Violations of National Ambient Air Quality 
Standards 0 0 0 

Noise Impacts 

986 receptors, 
representing 500 

residences, 
Manassas National 
Battlefield Park, Bull 
Run Regional Park, 
Idylwood Park, one 
playground, three 
baseball fields, two 
outdoor picnic 

areas, 10 publicly 
owned trails, and 
one soccer field.  

 

2,301 receptors 
representing 2,426 

residences, Manassas 
National Battlefield 

Park, Bull Run Regional 
Park, Idylwood Park, 
15 playgrounds, six 
baseball fields, three 
outdoor picnic areas, 
one hotel pool, eight 
basketball courts, 13 
publicly owned trails, 
four tennis courts, a 
public dog park, and 
one soccer field.  

2,122 receptors 
representing 2,184 

residences, Manassas 
National Battlefield 

Park, Bull Run Regional 
Park, Idylwood Park, 
three hotel balconies, 
11 playgrounds, four 
outdoor picnic areas, 

three pools, six 
basketball courts, 14 
publicly owned trails, 
four tennis courts, a 
public dog park, and 
one soccer field. 

* Impacts are reported for proposed right of way areas only. 
 

In addition to indirect effects that can be triggered by project encroachment, indirect effects can also 
occur as a result of induced changes in land use patterns, population density or growth rate that would 
otherwise not be expected without implementation of a proposed project.  According to NCHRP Report 
466, general circumstances influencing the likelihood of induced development shifts within a region that is 
undergoing urbanization include: 

 Extent and maturity of existing transportation infrastructure 

 Location attractiveness 

 Land availability and price 

 State of the regional economy 

 Area vacancy rates 

 Local political/regulatory conditions 

 Land use controls 

The proposed project would have minimal induced growth effects along the I-66 corridor because the 
existing transportation infrastructure in the region is well developed and proposed improvements are 
being made to an existing interstate facility. I-66 currently provides multiple interchanges within the 
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corridor to connect with major crossroads and no new interchanges are proposed, except where direct 
connections to the express lanes may be made to facilitate transit and ride sharing. 

The proposed Build Alternatives may incrementally increase the attractiveness of locations along the 
project corridor by reducing travel time and improving access to I-66.  A reduction in travel time would be 
expected with implementation of the proposed project as a result of increased capacity and reduced 
congestion. Access to I-66 would be improved with the proposed express lane access ramps, park and 
ride lots, and bicycle and pedestrian network connections.  While the proposed project would provide 
additional infrastructure elements (e.g., park-and-ride lots, ingress and egress points) to support rapid bus 
service in the express lanes, no new transit stations are included in the project.  Many of the existing 
interchanges, and the proposed express lane access ramps and park-and-ride lots are either located 
within areas that are already highly developed within 1 mile of the interchange (e.g. City of Fairfax and the 
eastern end of the project corridor) or within areas of planned growth in Fairfax and Prince William 
counties according to local comprehensive plans and regional plans (e.g., Haymarket, Gainesville, and 
US 50 and VA 286 interchanges).  In Fairfax and Prince William counties, several large-scale projects are 
approved or under construction in close proximity to I-66.  These would occur regardless of the 
implementation of the proposed project. 

Developable land is available within 2 to 5 miles along major crossroads (e.g., Route 619, Route 645 and 
VA 286).  Real estate vacancies exist within closer proximity to I-66; however, the real estate market 
within the Greater Washington, DC area is healthy and vacancies are typically filled within just months. 
People searching for homes may be attracted to areas farther from I-66 by the lower real estate prices 
and opportunity for more space. While local demographic and economic conditions (i.e., growing 
population, increased employment opportunities, and low property taxes) are generally favorable for 
increased development within these areas, induced development demand is regulated and controlled by 
the individual jurisdictions through their zoning and comprehensive land use plans. Regulatory 
commitments, such as MS4 stormwater permit requirements, also influence local land use decisions and 
may discourage further development of these areas, which are currently generally designated as low 
density residential and protected open space in the local land use plans. 

In conclusion, it is anticipated that the proposed project would not substantially encourage or accelerate any 
changes in land use that are not already expected in any of the jurisdictions within the analysis area.  
Improvements to the I-66 corridor are included in the comprehensive plans of the individual jurisdictions.  
Changes in land use and/or population growth are not necessarily directly attributable to the proposed I-66 
corridor improvements alone and are already anticipated and planned for by the jurisdictions. 

4.5 Step Five: Identify Indirect Effects for Analysis 
The objective of this step is to assess whether notable features identified in Step Three would be indirectly 
affected by the proposed alternatives, taking into consideration the impact-causing activities and direct effects 
in Step 4. The following discussions describe which notable features may experience indirect effects and are 
therefore carried forward for further analysis in Step 6. 

4.5.1 Socioeconomics and Land Use 
As indicated in Table 7, relocations, impacts to community facilities, and noise impacts are anticipated for each 
alternative. Such direct impacts have the potential to indirectly affect communities; therefore, socioeconomic 
and land use effects are considered in Step 6. 
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4.5.2 Environmental Justice 
As noted above, the proposed alternatives would result in relocations, impacts to community facilities, 
and noise impacts.  While such impacts would occur within census tracts with minority populations above 
50% or meaningfully greater than the surrounding census tracts, no disproportionate impacts to minority 
or low income populations are expected. Displacements within minority or low-income communities would 
occur in accordance with the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 
1970 (as amended, 1987). As managed lanes already exist on I-66 and there will be no change in the 
number of general purpose lanes with implementation of the proposed project, the same travel choices 
will be available to all users of I-66 regardless of racial or economic background. As no disproportionate 
impacts to minorities and low income populations are expected, potential indirect impacts to these 
communities are assumed to be included in the analysis of socioeconomics and land use.  

4.5.3 Parks, Recreation Areas, and Open Space Easements 
One or both alternatives would require direct and permanent use of land from up to four parks and 
recreational areas:  Manassas National Battlefield Park, Ellanor C. Lawrence Park, Random Hills Park, 
and Stenwood Elementary School.  Because direct and permanent use of these parks and recreation 
areas can indirectly affect the use and availability of parks within a wider area, this resource is carried 
forward for analysis in Step 6. 

4.5.4 Historic Properties 
Known architectural and archaeological resources that are either NRHP listed, or have been determined 
eligible for the NRHP, have been identified within the APE.  Pursuant to Section 106 of the National 
Historic Preservation Act (54 U.S.C. §306108) (NHPA), VDOT and FHWA initiated a process of 
identifying historic properties, taking into account the effects of the project on those properties, and 
resolving any adverse effects in consultation with the Virginia Department of Historic Resources the 
federal Advisory Council on Historic Preservation, and consulting parties on this project.  A final 
determination of effect will be made after the identification of a preferred alternative. If adverse effects to 
historic properties are identified, a Memorandum of Agreement or Programmatic Agreement would be 
executed.  Historic properties are considered in Step 6 as there remains a potential for direct and indirect 
effects on these resources. 

4.5.5 Water Resources 
Streams:  Both of the alternatives cross multiple streams which will be directly impacted by the proposed 
project. Because there is potential for indirect effects to these streams and streams in close proximity to 
project construction, this subject is carried forward to Step 6. 

Wetlands:  Both alternatives would require the displacement of wetlands during project construction. 
Additional wetlands exist adjacent to the proposed improvements. Step 6 evaluates the potential for 
indirect impacts to these adjacent wetlands. 

Water Quality:  A number of impaired surface waters are identified within the indirect effects study area. 
This area also includes a public drinking water supply reservoir. Because there is potential for project 
construction to indirectly affect waters downstream of the project area, this topic is assessed in Step 6. 
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4.5.6 Floodplains 
As both alternatives involve multiple crossing of floodplains, there is potential for indirect effects on 
floodplains as a result of the proposed project. Therefore floodplains are considered in the analysis in 
Step 6. 

4.5.7 Wildlife Habitat and Threatened and Endangered Species 
Wildlife Habitat:  The proposed project, regardless of the alternative selected, would involve 
displacement of wildlife habitats, including forests, streams, and wetlands. The potential indirect effects 
associated with such habitat loss are examined in Step 6.  Both alternatives would directly impact Natural 
Heritage Conservation Sites and SCUs. Potential indirect effects of these impacts are evaluated in Step 
6. 

Threatened and Endangered Species:  Two federal threatened or endangered species and two state-
listed species may be affected by the proposed project, regardless of which alternative is selected. Both 
direct and indirect effects to these species are possible, thus this subject is carried forward for analysis in 
Step 6. 

4.5.8 Summary 
A comparison of notable features with impact-causing activities and direct impacts of the proposed project 
yielded the identification of the following subjects to move forward to the analysis of indirect effects in Step 6: 

 Socioeconomics and Land Use. 

 Parks, Recreation and Open Space Easements. 

 Historic Properties. 

 Water Resources. 

 Floodplains. 

 Wildlife and Threatened and Endangered Species. 

4.6 Step Six: Analyze Indirect Effects and Evaluate Analysis Results 

4.6.1 Socioeconomics and Land Use 
Under the No-Build Alternative, the population along the I-66 corridor is expected to continue to grow. Several 
development projects are ongoing or planned in the vicinity of existing interchanges. As discussed in Step 4, 
the proposed project is not expected to substantially encourage or accelerate any changes in land use that 
are not already expected in any of the jurisdictions within the analysis area.  

The proposed project involves improvements to an existing interstate facility. As such the proposed project 
would not divide or segment existing communities or interfere with community cohesion. Existing communities 
adjacent to I-66 are accustomed to the presence of an interstate facility and the noise and visual effects 
associated with it. Both alternatives would, however, bring the edge of pavement in closer proximity to 
residences and businesses which may increase noise levels and/or remove visual buffers. It is possible that 
some residents or businesses may leave the area because of such increased proximity effects. It is also 
possible, however, that some people may be attracted to communities adjacent to I-66 because of the 
improved travel times and access. 
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The alternatives would require a similar number of relocations of homes and community facilities.  With the 
ongoing development projects and increasing urbanization planned for areas along I-66, alternative homes 
or business locations within the same communities are expected to be available for those residents and 
businesses that must be relocated due to right-of-way acquisition. 

The proposed project would contribute positively to the regional economy in the short term by providing jobs 
during project design and construction and in the long term by reducing congestion and improving travel 
time and reliability on a highly-used interstate facility. 

4.6.2 Parks, Recreation Areas, and Open Space Easements 
A number of park and recreation areas exist immediately adjacent to I-66. Under the No-Build Alternative, 
these park and recreation areas would continue to be affected by proximity effects such as air quality, 
noise, and visual impacts. Water resources within parklands that lie downstream of I-66 would continue to 
receive sediments and roadway contaminants transported in stormwater runoff from I-66. No direct loss of 
parks, recreation areas, and open space easements would be required for the No-Build Alternative. 

Both Build Alternatives would require direct and permanent use of land from six parks and recreational 
areas. As discussed in Section 3.6.4, temporary construction activities, and permanent increases in 
impervious surfaces and vehicle capacity could potentially increase the transport of sediments and 
roadway contaminants into downstream waterbodies that may occur on parklands. Temporary and 
permanent stormwater BMPs will be implemented in accordance with Federal, state, and local regulations 
to minimize downstream water quality impacts.  These measures will reduce or detain discharge volumes 
and remove sediments and other pollutants, thus avoiding substantial further degradation of downstream 
water bodies. 

4.6.3 Historic Properties 
No loss or damage to historic properties is anticipated under the No Build Alternative. As with parklands, 
proximity effects associated with the existing I-66 facility, including noise, air quality, and visual intrusions 
would continue to affect historic resources. 

Known architectural and archaeological resources that are either NRHP listed, or have been determined 
eligible for the NRHP, have been identified within the APE.  This includes historic properties that could 
potentially be affected directly or indirectly by the Build Alternatives. A final determination of effects 
pursuant to Section 106 of the NHPA will be made after the identification of a preferred alternative.  If 
adverse effects to historic properties are identified, a Memorandum of Agreement or Programmatic 
Agreement would be executed.  The Agreement would include any measures identified for avoidance, 
minimization or mitigation of adverse project effects, including indirect effects. 

4.6.4 Water Resources 
Under the No-Build Alternative, storm water runoff from the existing I-66 roadway will continue to 
transport sediments and roadway contaminants to local waterbodies, including impaired streams.  

Both alternatives involve direct loss of streams and wetlands as a result of roadway widening, interchange 
improvements, and the construction of direct access ramps, park-and-ride lots, and stormwater management 
facilities. This discussion focuses on the potential indirect effects of these activities on water resources from a 
water quality perspective, while the potential indirect effects on aquatic and wetland communities from a 
habitat perspective are discussed in Section 3.6.6.   
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Potential temporary indirect impacts of the Build Alternatives during project construction include increased 
downstream sedimentation and turbidity from in-stream work, and possible spills or non-point source 
pollutants entering groundwater or surface water from storm runoff.  These short-term impacts will be 
minimized with implementation of appropriate erosion and sediment control practices in accordance with 
the Virginia Erosion and Sediment Control Regulations, the Virginia Stormwater Management Law and 
regulations, and VDOT’s Road and Bridge Specifications.   

Both alternatives involve adding an express lane in each direction, which will increase the amount of 
impervious surface on I-66, resulting in increased stormwater runoff flows from the roadway.  An 
additional lane would accommodate more vehicles, which would in turn deposit more pollutants on the 
roadway. If untreated, increased flows would incrementally increase the transport of sediments and 
roadway contaminants to streams crossed by or adjacent to I-66.  These pollutants can then be 
transported further downstream and into wetland areas. Pollutant levels in runoff and the extent of 
downstream impacts are very difficult to quantify because there are many variables, including traffic 
volumes, rainfall volume and frequency, surrounding land use and stream dynamics.   Given that a 
meaningful projection of the extent of pollutant loads from each alternative cannot be made without 
extensive analysis, the best predictor of relative degree of impacts would then be the amount of increase 
in impervious surfaces and the number of stream crossings for each alternative. Specific quantities of 
additional impervious surfaces for each Build Alternative are not yet known, but are expected to be similar 
given that the same number of travel lanes are proposed, and both alternatives include direct access 
ramps and park and ride lots. The number of stream crossings under Alternative 2A (28 crossings) is 
approximately 27 percent higher than under Alternative 2B (22 crossings).   

Increased sedimentation is particularly of concern in benthic impaired waters such as Big Rocky Run, 
Little Rocky Run, Bull Run, and Accotink Creek. Stormwater management measures, such as detention 
basins, vegetative controls, and other measures, will be implemented in accordance with Federal, state, 
and local regulations to minimize on-site and downstream water quality impacts.  These measures will 
reduce or detain discharge volumes and remove sediments and other pollutants, thus avoiding 
substantial further degradation of impaired streams and wetlands. 

4.6.5 Floodplains 
The existing I-66 roadway has displaced 100-year floodplains by placing bridges and culverts at stream 
crossings within the floodplains.  No further changes to 100-year floodplains are anticipated under the No-Build 
Alternative. 

The Build Alternatives would require extension of existing bridges and culverts, which could potentially cause 
indirect effects, including changing drainage patterns, water quality degradation, and changes in flood flow 
elevations.  While potential floodplain encroachment within proposed right of way for Alternative 2A (4.77 
acres) exceeds that of Alternative 2B (1.24 acres), project design under either alternative will be consistent 
with federal policies and procedures for the location and hydraulic design of highway encroachments on 
floodplains contained in 23 CFR 650 Subpart A.  The proposed project would not, therefore, increase flood 
levels and would not increase the probability of flooding or the potential for property loss and hazard to life.  
Further, the proposed project would not be expected to have substantial effects on natural and beneficial 
floodplain values. 

4.6.6 Wildlife Habitat and Threatened and Endangered Species 
Wildlife habitat along the I-66 corridor is highly fragmented by the existing interstate, other roadways, and 
commercial and residential development. While the No Build Alternative would not result in further 
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fragmentation of wildlife habitats due to widening of I-66, present and planned future development and 
transportation projects would continue to reduce habitat areas. Under the No-Build Alternative, wildlife that 
occupy habitats adjacent to I-66 will continue to experience disturbance from traffic noise, habitat degradation 
from soil erosion and contamination, introduction of invasive plants, and risk of collision with vehicles. Stream 
hydrology and water quality within aquatic habitats downstream of I-66 are currently affected by erosive 
stormwater velocities and transport of sediment and roadway contaminants in stormwater runoff. 

Both Build Alternatives would result in similar incremental increases in ongoing habitat impacts from the 
expansion of the highway facilities.  Adjacent habitats will be further fragmented by removal of habitat for 
construction of the proposed improvements, including additional travel lanes, direct access ramps, and park 
and ride lots. Habitat will generally be removed in small patches dispersed throughout the corridor. Affected 
habitat areas are already fragmented and surrounded by existing development. Traffic noise will continue to 
affect wildlife occupying habitat edges adjacent to I-66. 

Temporary construction activities can potentially impact adjacent habitat areas via soil erosion, contamination, 
and introduction of invasive plants. Potential impacts from soil erosion and contamination will be minimized 
with implementation of appropriate erosion and sediment control practices in accordance with the Virginia 
Erosion and Sediment Control Regulations, the Virginia Stormwater Management Law and regulations, 
and VDOT’s Road and Bridge Specifications. These specifications also prohibit contractors from 
discharging any contaminant that may affect water quality.  In the event of accidental spills, the contractor 
is required to immediately notify all appropriate local, state, and federal agencies and to take immediate 
action to contain and remove the contaminant. 

The potential for the establishment of invasive species during construction would be minimized by 
following provisions in VDOT’s Road and Bridge Specifications.  In order to prevent the introduction of 
new invasive species and to prevent the spread of existing populations, best management practices 
would be followed, including washing machinery before it enters the area, minimizing ground disturbance, 
and reseeding of disturbed areas with seeds that are tested in accordance with the Virginia Seed Law 
and VDOT’s standards and specifications to ensure that seed mixes are free of noxious species.   

It is unlikely that the risk of wildlife-vehicle collisions would perceptibly increase under the Build Alternatives. 
The existing travel lanes and traffic volumes on I-66 are such that there is already a high risk of wildlife 
mortalities from vehicle collisions. 

The indirect impacts to water quality discussed in Section 3.6.4 would potentially affect habitat quality for 
aquatic species living in streams and wetlands downstream of I-66. Sediments and pollutants in runoff may 
contribute to changes in macrobenthic community structure and composition, affecting fish and amphibian 
populations that rely on them as a food source, as well as birds and mammals higher on the food chain.  The 
four federal and/or state-listed threatened and endangered species that potentially occur within the 
project vicinity, rely on aquatic habitats for all or a portion of their life cycles. Potential indirect effects to 
water quality downstream of I-66 are important concerns for these species. As indicated in Section 3.6.4, 
stormwater management measures, such as detention basins, vegetative controls, and other measures, 
will be implemented in accordance with Federal, state, and local regulations to minimize on-site and 
downstream water quality impacts.  These measures will reduce or detain discharge volumes and remove 
sediments and other pollutants, thus avoiding substantial further degradation of impaired streams and 
wetlands. 

The Build Alternatives would extend existing bridges and culverts at stream crossings.  Such extensions would 
be consistent with the existing bridge or culvert design and would thus not likely substantially alter current 
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stream flow volumes or velocities. Therefore, no indirect impacts to aquatic communities as a result of 
changes in hydrology, stream bank erosion, or vegetative species composition are anticipated.  

4.7 Step Seven: Assess Consequences and Develop Mitigation 
Various indirect effects for the proposed project are identified in Step 6. While planning judgment allows for the 
identification of potential indirect effects, insufficient data exists to fully assess the consequences of these 
indirect effects.  For example, while it is reasonable to predict that direct impacts to water quality may occur at 
stream crossings of I-66, there is not enough information at the NEPA planning phase to determine how far 
downstream such impacts may actually occur. Despite the lack of detailed data, the consequences of the 
indirect effects are expected to be minimal because the proposed improvements would modify an existing 
interstate facility in an environment that is highly developed and already influenced by highway-related 
pressures. 

5. CUMULATIVE EFFECTS ANALYSIS 
5.1 Geographic Area 
The geographic limits of the resource specific study areas used for the cumulative effects analysis are the 
same as those used for the indirect effects analysis, described in Section 4.2.1.  The time span for the 
analysis is from the late 1950s, when I-66 was being constructed within the project corridor, to 2040, 
which is the design year for the project.  The initial construction of I-66 coincided with the early phases of 
large increases in development in the region associated with suburbanization, which was a trend 
nationwide, as well as the expansion of the federal government and economic activity in the region.  This 
timeframe also is consistent with the time frame suggested by the US Army Corps of Engineers during the 
scoping phase of the EA (USACE, 2014). 

 

5.2 Affected Resources 
The resources that would be potentially affected by the proposed project are those listed in Table 7. 

5.3 Past, Present and Reasonably Foreseeable Future Actions 

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

Other Development:  Lands along the I-66 corridor and throughout Prince William and Fairfax Counties 
have experienced substantial development since the 1950s.  After World War II, additional expansion of the 
federal government and the service industries needed to assist such expansion led to accelerated growth 
along the project corridor throughout the 1950s and 1960s. More and more people were drawn to the 
suburbs which were conveniently accessible via automobile on I-66.  What was then the Town of Fairfax 
grew very rapidly during this timeframe and by 1961 was incorporated as the City of Fairfax.  New home 
construction within the city again surged from the late 1990s through the early 2000s (City of Fairfax, 2015). 
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The County of Fairfax experienced much growth in the 1970s and 1980s as many businesses and 
organizations located their offices in the county (Fairfax County Economic Development Authority, 2015).  
During this time, growth extended westward into Prince William County as well.  The cities of Manassas and 
Manassas Park were incorporated in 1975.  

5.3.2 Present and Reasonably Foreseeable Future Actions 
Present and reasonably foreseeable future actions are listed in Table 8. These include transportation projects 
identified in the programmed improvements in the National Capital Region's 2014 CLRP as well as other 
development projects that are planned, under construction, or recently completed along the I-66 corridor.  

Table 8 Present and Reasonably Foreseeable Future Actions 

Project Name Project Description Status 
 

I-66/Vaden Drive direct access 
ramps  

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

A Categorical Exclusion has 
been completed for this project, 
and it will be designed and 
constructed as part of this I-66 
Corridor Improvements project. 

Diverging-diamond interchange 
on US 15 at I-66 

Improvements include 
reconstructing the I-66 and Route 

15 interchange as a diverging 
diamond; construct new Route 
15 bridges over I-66; improve 

adjacent intersections at 
Heathcote Boulevard and Route 

55; and construct a 
bicycle/pedestrian trail on the 

western side of Route 15. 

Under construction. 

I-66 and VA 28 improvements Includes widening VA 28 to eight 
lanes with interchanges and also 
redesigning the I-66 interchange. 

The environmental review for 
Phases I and II of this project, 
which would reconstruct portions 
of the VA 28 interchange, modify 
the intersections of VA 28 at 
Braddock Road/Walney Road 
and the entrance to Ellanor C. 
Lawrence Park, and provide 
additional and/or modified local 
movements near Poplar Tree 
Road and Stonecroft Boulevard, 
is included in this Tier 2 EA 

I-66 and US 29/Linton Hall Road 
Interchange Improvements 

The project includes: four new 
bridges, Route 29/Linton Hall 
grade-separation and traffic 
signal removal; a five-foot 

concrete sidewalk and ten-foot 
shared use path; ten retaining 

walls and architectural 

Under construction. 
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treatments; roadway lighting and 
landscaping; temporary detour 

roads to keep traffic moving 
during construction.  Two 

overpasses are being 
constructed: one carrying Route 

29 over the Norfolk Southern 
Railroad, and one carrying Linton 
Hall and Gallerher roads over the 
railroad and Route 29. Route 29 
is being widened to six lanes and 
eliminating driveway entrances 

and two traffic signals between I-
66 and Virginia Oaks Drive 

I-66 widening from Gainesville to 
Haymarket 

Widening of I-66 to four lanes in 
each direction between US 29 
and US 15. 

Under construction. 

VA 234 relocation at Balls Ford 
Road Interchange 

Relocate the 234 Bypass and 
Balls Ford Road interchange 

Under study. 

VA 286 HOV Widen and upgrade to six and 
eight lanes between VA 267 and 
I-66. 

Under study. 

Bi-County Parkway Construct four lanes on new 
location between I-66 at VA 234 
(Prince William Parkway) and US 
50. 

Environmental studies on hold. 

Manassas National Battlefield 
Park Bypass 

Construct four-lane facility and 
close US 29 and VA 234 through 
the battlefield 

Environmental studies to be 
completed. 

Novant Health Haymarket Medical 
Center  

Construct a medical center at 
15225 Heathcote Blvd, Haymarket 
at NW corner of I-66 and US15 

Completed 

Developments north of Haymarket 
Medical Center 

Dominion Valley Country Club, 
Regency at Dominion Valley 
(Active Adult Community) and 
Greenbriar Condo Association 

Completed. 

Commercial development west of 
US 15 and south of I-66 

Haymarket Wal-Mart and Kohl’s Completed. 

Patriot Business Center 11800 
Brewers Spring Road  

Industrial sites available adjacent 
to Balls Ford Road with 37 acres 
remaining with the potential for 
630,000 feet of building 

Under construction and available 
for purchase.  

Dun Loring/Mosaic Development Dun Loring-Merrifield Metro Station 
mixed use development on 
Gallows Road near Vienna. 

Completed. 

Metro West Development Vienna Metro Station expansion 
on the south side of I-66 at US 
29 and I-66 near the City of 

Under construction. 
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Fairfax Single family, mixed use, 
and retail space at Vienna Metro 
Station 

 

5.4 Impacts 
Past actions identified in Section 5.3.1 have resulted in the conversion of forests and agricultural lands to 
residential, commercial and industrial uses as the population and economy of Prince William and Fairfax 
counties, and the City of Fairfax grew.  The effects of these past actions are reflected in the present 
socioeconomic and environmental conditions that form the baseline for consideration of environmental 
effects of present and reasonably foreseeable future actions.  

Present and reasonably foreseeable future actions include continued residential, commercial, and 
industrial developments and transportation improvements to accommodate forecasted growth and relieve 
congestion.  As indicated in Table 8, various development and transportation projects have either been 
recently completed, are under construction, or are being planned along the project corridor.  These 
projects include mixed use developments near the Dunn Loring and Vienna Metro stations; medical, 
commercial, and residential developments to the north and south of the US 15 and I-66 interchange; 
commercial and industrial development along US 29, north and south of I-66; and commercial and 
industrial development along VA 234 south of I-66. 

The resources potentially affected by the proposed project and by past, present, and reasonably 
foreseeable future actions include socioeconomics and land use; parks, recreation and open space 
easements; historic properties; water resources; floodplains; wildlife and threatened and endangered 
species; air quality; and noise. These resources are taken into consideration in the following discussions 
of cumulative impacts.  

As discussed in Section 4.5, the nature of the direct and indirect impacts under Alternative 2A and 
Alternative 2B are very similar. While there exist some differences in the extent of resource impacts 
associated with each alternative, these differences are negligible in the context of the effects of past, 
present and reasonably foreseeable future actions. Therefore, the cumulative effects of the Build 
Alternatives are assumed to be similar and are discussed as one. 

5.4.1 Socioeconomics and Land Use 
Under the No-Build Alternative, the population within the cumulative effects study area is expected to 
continue to grow. Several development projects are ongoing or planned in the vicinity of existing 
interchanges.  Congestion within the I-66 corridor would continue to increase without the benefit of the 
additional capacity provided by the proposed express lanes and access improvements. 

The Build Alternatives would reduce congestion, and improve travel time and reliability within the I-66 
corridor. These improvements to mobility would contribute positively to the quality of life for local 
communities and support the anticipated continued growth of the regional economy. 

Like other past, present and reasonably foreseeable actions, the Build Alternatives are anticipated to 
require the relocation of homes and businesses. Displacements would occur in accordance with the 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (as amended, 1987). 
Highway projects prior to this Act and prior to NEPA had at times been very disruptive to communities. 
Present and foreseeable future projects would be subject to these regulatory processes that are designed 
to help avoid substantial impacts to communities. Present and future projects would also be guided by 
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local comprehensive plans which identify areas for compatible planned growth while accommodating 
future planned transportation improvements. 

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

5.4.3  Historic Properties 
Damage or loss of historic resources was far more prevalent from past actions that occurred prior to the 
National Historic Preservation Act of 1966. This Act combined with the establishment of historic resource 
protection objectives established at the local planning level, have reduced the rate of impacts to historic 
resources.  Still, conflicts between protection of historic properties and development and transportation 
projects are expected to continue under the No Build Alternative.  Potential cumulative effects include 
permanent loss and proximity effects (air quality, noise, and visual impacts) from present and planned 
future development and transportation projects. 

The Build Alternatives may potentially adversely affect historic properties and contribute to the cumulative 
loss or degradation of historic properties, however the cumulative effects are not anticipated to be 
substantial with the protections provided by the Section 106 process for federal actions and by the plan 
review process by local jurisdictions for other projects. 

5.4.4  Water Resources 
Past actions have resulted in direct loss of streams and wetlands and degradation of water quality as 
evidenced by the number of impaired streams within the cumulative study area.  The establishment of 
protections under the Water Pollution Control Act of 1972 (Clean Water Act) and the Water Quality Act of 
1987 have put into place requirements to protect, monitor and restore water resources.  Local 
jurisdictions have established preservation and conservation programs that serve to improve water quality 
by protecting streams and controlling development.  Fairfax County’s Environmental Quality Corridor 
(EQC) system, for example, protects the county’s stream valleys by incorporating them into a system of 
connected parklands and trail systems. The EQC system provides buffer lands that separate streams 
from land uses and development activities that have the potential to degrade the ecological quality of 
streams (Fairfax County, 2013).  Prince William County’s Comprehensive Plan limits development within 
the designated “Rural Area” and includes various rural preservation goals and policies that serve to 
protect water quality through careful land use planning (Prince William County, 2008).  In addition, both 
counties prepare watershed management plans or studies that assess, monitor, and evaluate water 
quality and identify priorities and best management practices for improving water quality. 

While federal regulations, local conservation programs and improvements in stormwater best 
management practices have minimized water quality impacts, many waters continue to be impaired and 
additional efforts are needed to restore water quality to impaired streams.  Adverse cumulative effects on 
water quality from past, present and future actions are anticipated to continue under the No-Build 
Alternative.  

The Build Alternatives would involve direct loss of streams and wetlands as a result of roadway widening, 
interchange improvements, and the construction of direct access ramps, park-and-ride lots, and stormwater 
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management facilities.  Stormwater management measures, such as detention basins, vegetative controls, 
and other measures, will be implemented in accordance with federal, state, and local regulations to 
minimize on-site and downstream water quality impacts of the Build Alternatives.  These measures will 
reduce or detain discharge volumes and remove sediments and other pollutants, thus avoiding 
substantial further degradation of impaired water bodies. 

5.4.5  Floodplains 
The existing I-66 facility and surrounding development have altered the hydrology of 100-year designated 
floodplains. I-66 and much of the surrounding development were put into place prior to the protective 
measures of EO 11988, which was established in 1977.  Current engineering practices consistent with 
EO 11988 make all practicable efforts to avoid or minimize impacts to 100-yr floodplains, and restore and 
preserve their natural and beneficial values. Given the current regulations and evolution of engineering 
practices regarding floodplain, protection, present and future actions are not expected to further 
contribute to cumulative impacts to floodplains under the No-Build Alternative. 

Project design of the Build Alternatives will be consistent with federal policies and procedures for the 
location and hydraulic design of highway encroachments on floodplains contained in 23 CFR 650 Subpart 
A.  The Build Alternatives would not, therefore, increase flood levels and would not increase the 
probability of flooding or the potential for property loss and hazard to life.  Further, the proposed project 
would not be expected to have substantial effects on natural and beneficial floodplain values.  The 
proposed project will be designed so as not to encourage, induce, allow, serve, support, or otherwise 
facilitate incompatible base floodplain development.  It is anticipated that the potential floodplain 
encroachments would not be a “significant encroachment” (as defined in 23 CFR 650.105(q)). Given 
these considerations for the Build Alternatives and the expectation that other present and future actions 
would also not adversely impact 100-year floodplains, no substantial cumulative impacts to floodplains 
are anticipated. 

5.4.6 Wildlife and Threatened and Endangered Species 
Wildlife habitat within the I-66 corridor has been heavily impacted by past actions. Forests and aquatic 
habitats have been converted to agricultural lands and then to suburban and urban developments.  While 
habitats along I-66 have been highly fragmented, large blocks of forest and aquatic habitats are present 
within the cumulative study area for natural resources. Many valuable habitats within these areas have 
been protected as public parks and open space preserves, however much of the land is also within 
private ownership and thus potentially vulnerable to future development.  Aquatic habitats have suffered 
from degradation of water quality as evidenced by the listing of threatened and endangered species 
within the area that are sensitive to compromised water quality. 

Adverse effects of past, present and future actions on wildlife habitats are expected to continue with the 
anticipated population growth in the region under the No-Build Alternative. The relative contribution of the 
Build Alternatives to the effects of habitat loss is minimal given the existing fragmented condition of 
affected habitat areas.  The contribution of the Build Alternatives to degradation of water quality within 
aquatic habitats is also minimal given that the proposed improvements are being made to an existing 
interstate facility and stormwater management measures that will be implemented in accordance with 
Federal, state, and local regulations to minimize on-site and downstream water quality impacts. 

5.4.7  Air Quality 
Prince William and Fairfax counties are designated by EPA as a maintenance area for the 1997 annual 
fine particulate matter (PM2.5) NAAQS and non-attainment for ozone.  The area is in attainment for 
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carbon monoxide. The non-attainment and maintenance area status indicates that air quality is being 
compromised by the existing conditions that have developed as a result of past and present actions. The 
No Build Alternative would not contribute to cumulative air emissions from past, present, or reasonably 
foreseeable future actions.  

A qualitative assessment of the potential for cumulative impacts to air quality from the Build Alternatives 
concluded that any potential impacts that may be attributable to the Build Alternatives are not expected to 
be significant for several reasons. First, much of the area in which the project is located is already highly 
developed, which limits the potential for incremental cumulative impacts. Second, ongoing 
implementation of ever more stringent motor vehicle emission and fuel quality standards helps to 
minimize the potential for growth in emissions and associated impacts even with long-term growth in 
economic activity and associated traffic. Trends in ambient air quality data show the benefit of these 
controls for specific pollutants. Additionally, inclusion of the proposed project in the transportation plan 
and program for the region (for which compliance or “conformity” with the applicable air quality plan or SIP 
must be demonstrated through the horizon year of the regional long-range transportation plan) supports a 
general conclusion that the potential for cumulative impacts attributable to the proposed project are not 
expected to be significant. 

5.4.8 Noise 
As indicated in Section 4.5 of the EA, existing noise levels along I-66 are relatively high, with considerable 
influences from heavy trucks and high traffic volumes. The noise analysis estimated the number of 
sensitive receptors that would be affected by noise in the Design Year (2040), which includes the 
cumulative noise influence of past, present and reasonably foreseeable future projects within the study 
area. Under the No-Build Alternative, a total of 986 receptors would be impacted in the Design Year 
(2040).  The types of receptors, in terms of parks, residences, and recreational facilities, are listed in 
Table 7. 

As indicated in Table 7, more than twice the number of receptors is expected to experience noise impacts 
under the Design Year (2040) Build Alternatives compared to the Design Year (2040) No-Build 
Alternative.  The types of affected sensitive receptors are very similar to those affected under the No-
Build Alternative. Noise abatement measures (i.e., noise barriers) appear to be feasible and reasonable 
for 30 CNEs at this time, which would provide noise reduction benefits to the majority of the impacted 
land uses within the individual CNEs, as described further in the Noise Technical Report.  Preliminary 
decisions regarding both recommended and non-recommended noise barriers may change between the 
EA and final design as a result of changes in the transportation improvement project design, design year 
traffic, or the level of detail the design contained at the time of the preliminary report. 

Construction noise will be temporary and minimal in comparison to the existing noise levels and would not 
substantially contribute to the cumulative noise environment.  Regardless, during the construction phase 
of the project, all reasonable measures will be taken to minimize noise impacts from these construction-
related activities. VDOT’s Road and Bridge Specifications establish construction noise limits and the 
contractor will be required to conform to this specification to reduce any impacts of construction noise. 

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