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1.0 INTRODUCTION 

The Virginia Department of Transportation (VDOT), in coordination with the Federal Highway 

Administration (FHWA) as the lead federal agency, is evaluating an extension of the Interstate 495 (I-495) 

Express Lanes along approximately three miles of I-495, also referred to as the Capital Beltway, from their 

current northern terminus in the vicinity of the Old Dominion Drive overpass to the George Washington 

Memorial Parkway (GWMP) in the McLean area of Fairfax County, Virginia. Pursuant to the National 

Environmental Policy Act (NEPA) of 1969, as amended, and in accordance with FHWA regulations1, a 

Revised Environmental Assessment (EA) is being prepared to analyze the potential social, economic, and 

environmental effects associated with the improvements being evaluated.  

The purpose of this Revised Indirect and Cumulative Effects Technical Report is to identify indirect and 

cumulative effects that could result from implementation of the Build Alternative. Information in this report 

provides an overview of the regulatory context, methods used to identify existing resources, potentially 

affected resources identified within the study area, and potential indirect and cumulative effects associated 

with the implementation of the Build Alternative. The findings of this technical report support discussions 

presented in the Revised EA.  

1.1 PROJECT TERMINI 

The project includes an extension of the existing Express Lanes from their current northern terminus south 

of the Old Dominion Drive Overpass to the GWMP. Although the GWMP provides a logical northern 

terminus for this study, additional improvements are anticipated to extend approximately 0.3 miles north 

of the GWMP to provide a tie-in to the existing road network in the vicinity of the American Legion 

Memorial Bridge (ALMB). The project also includes access ramp improvements and lane reconfigurations 

along portions of the Dulles Toll Road and the Dulles International Airport Access Highway, on either side 

of the Capital Beltway, from the Spring Hill Road Interchange to the Route 123 interchange. The proposed 

improvements entail new and reconfigured express lane ramps and general purpose lane ramps at the Dulles 

Interchange and Route 123/I-495 interchange ramp connections.  

1.2 STUDY AREA 

In order to assess and document relevant resources that may be affected by the proposed project, the study 

area for the Revised EA extends beyond the immediate area of the proposed improvements described above. 

The study area for the Revised EA includes approximately four miles along I-495 between the Route 123 

interchange and the ALMB up to the Maryland state line. The study area also extends approximately 2,500 

feet east along the GWMP. Intersecting roadways and interchanges are also included in the study area, as 

well as adjacent areas within 600 feet of the existing edge of pavement.  

The study area boundary is a buffer around the road corridor that includes all natural, cultural, and physical 

resources that must be analyzed in the Revised EA. It does not represent the limits of disturbance (LOD) of 

the project nor imply right-of-way take or construction impact, but rather extends beyond the project 

 

1 NEPA and FHWAôs regulations for Environmental Impact and Related Procedures can be found at 42 USC § 

4332(c), as amended, and 23 CFR § 771, respectively. 
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footprint to tie into the surrounding network, including tying into future network improvements. Figure 

1-1 depicts the project termini, study area, and LOD. 

1.3 LIMIT S OF DISTURBANCE 

Potential direct impacts to resources have been calculated using a conceptual level of design of the Build 

Alternative. The footprint for this conceptual level of design is referred to as the LOD. The LOD 

accommodates roadway improvements, drainage, stormwater management facilities, utilities, erosion and 

sediment control, noise control measures, construction methods, and temporary construction easements.  

Impact values presented for the evaluated resources represent the worst-case scenarios and assume complete 

direct impact to the resource occurring in the LOD. As design progresses, measures may be taken to avoid 

and minimize impacts to environmental resources to the maximum extent practicable. Recommendations 

for potential minimization and mitigation measures for unavoidable adverse impacts are provided under the 

Build Alternative sections of each resource that is discussed in this report. At this time, it is not possible to 

anticipate the exact locations of each proposed activity; impacts outside of the existing study area will be 

reviewed and documented through future NEPA re-evaluations.  

1.4 PURPOSE AND NEED 

The purpose and need for the extension of Express Lanes on I-495 between Route 267 and the GWMP is 

to: 

· Reduce congestion; 

· Provide additional travel choices; and 

· Improve travel reliability. 

A detailed description of the purpose and need for the proposed project can be found in Chapter 1 of the 

Revised EA. 
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Figure 1-1. I -495 Express Lanes Northern Extension Project Limits 
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2.0 ALTERNATIVES  

Two alternatives are being considered in the Revised EA: the No Build Alternative2 and the Build 

Alternative, described below. Additional information on the Build Alternative is included in the I-495 

Alternatives Development Technical Memorandum (VDOT, 2020a). 

2.1  NO BUILD ALTERNATIVE 

Under the No Build Alternative, the Express Lanes would not be extended beyond the current northern 

terminus at Old Dominion Drive. There would be no change to existing access points, and I-495 would 

remain in its present configuration. VDOT would continue maintenance and repairs of the existing roadway, 

as needed, with no substantial changes to current capacity or management activities.  

2.2 BUILD ALTERNATIVE 

The Build Alternative would extend the existing four I-495 Express Lanes from their current terminus 

between the I-495/Route 267 interchange and the Old Dominion Drive Overpass north approximately 2.3 

miles to the GWMP.  

Additional improvements are anticipated to extend approximately 0.3 miles north of the GWMP to tie into 

the existing road network in the vicinity of the ALMB . The Build Alternative would retain the existing 

number of general purpose (GP) lanes within the study area. 

Direct access ramps would be provided from the I-495 Express Lanes to the Dulles Toll Road and the 

GWMP. Access would also be provided between the I-495 GP and Express Lanes at the Route 267 

interchange: from northbound GP lanes to northbound Express Lanes, and from southbound Express Lanes 

to southbound GP lanes, located within the current interchange footprint. These connections have been 

accounted for in the LOD and are described in more detail in the I-495 Alternatives Development Technical 

Memorandum (VDOT, 2020a) and the I-495 Traffic and Transportation Technical Report (VDOT, 2021c). 

The Build Alternative includes an approximately 3.1-mile 10-foot-wide shared use path, consistent with 

the Fairfax County Countywide Trails Plan Map (FCDPZ, 2018) that is not provided under the existing 

condition.  

 

 

 

 

 

2 According to FHWA guidelines, the consideration of a No Build Alternative is a requirement under NEPA. The 

Build Alternative must be reasonable and practicable enough to dismiss the No Build Alternative (FHWA, 1990). 
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3.0 METHODOLOGY 

3.1 REGULATORY CONTEXT 

The NEPA legislation does not mention indirect effects or cumulative impacts; however, the Council on 

Environmental Quality (CEQ) regulations for implementing NEPA address federal agency responsibilities 

applicable to indirect and cumulative considerations, analysis, and documentation (40 CFR 1508.25) in the 

content requirements for the environmental consequences section of an Environmental Impact Statement 

(EIS) (40 CFR 1502.16) (FHWA, 2003). In addition to CEQôs regulations, indirect and cumulative effects 

must be evaluated in accordance with the requirements and processes outlined in the following regulations 

and guidance documents: 

· FHWA regulations for Environmental Impact and Related Procedures (23 CFR Part 771) 

· Position Paper on Secondary and Cumulative Impact Assessment (FHWA, 1992) 

· Questions and Answers Regarding the Consideration of Indirect and Cumulative Impacts in the 

NEPA Process (FHWA, 2003) 

· National Cooperative Highway Research Program (NCHRP) Report 466: Desk Reference for 

Estimating the Indirect Effect of Proposed Transportation Projects (Transportation Research Board 

[TRB], 2002) 

· NCHRP Project 25-25 Task 22: Land Use Forecasting for Indirect Impacts Analysis (TRB, 2007) 

· NCHRP Project 25-25 Task 11: Secondary/Indirect and Cumulative Effects Analysis (TRB, 2006) 

· Considering Cumulative Effects under the National Environmental Policy Act (CEQ, 1997a) 

· Guidance on the Consideration of Past Actions in Cumulative Effects Analysis (CEQ, 2005) 

CEQ defines indirect effects as ñéeffects which are caused by the action and are later in time or farther 

removed in distance but are still reasonably foreseeable. Indirect effects may include growth-inducing 

effects and other effects related to induced changes in the pattern of land use, population density or growth 

rate, and related effects on air and water and other natural systems, including ecosystemsò (40 CFR 

1508.8(b)). These induced actions are those that may or may not occur without the implementation of the 

proposed project, as illustrated in Figure 3-1.  

 

Figure 3-1. Direct vs. Indirect Environmental Impact  
Source: Questions and Answers Regarding the Consideration of Indirect and Cumulative Impacts in the NEPA Process (FHWA, 
2003) 
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CEQ defines cumulative effects as ñthe 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 timeò (40 

CFR 1508.7). Cumulative effects include the total of all impacts, direct and indirect, experienced by a 

particular resource that have occurred, are occurring, or would likely occur as a result of any action or 

influence, including effects of a federal activity (EPA, 1999), as shown in Figure 3-2. 

 

Figure 3-2. Cumulative Impacts 
Source: Questions and Answers Regarding the Consideration of Indirect and Cumulative Impacts in the NEPA Process (FHWA, 
2003) 
 

Because indirect and cumulative effects may be influenced by actions including those taken by others 

outside of the immediate study area, assumptions must be made to estimate the result of these actions. The 

CEQ regulation, cited above, states that the analysis must include all the indirect effects that are known, 

and make a good faith effort to explain the impacts that are not known but which are ñreasonably 

foreseeable.ò NEPA does not define what constitutes ñreasonably foreseeable actions;ò however, CEQ has 

provided guidance on how to define reasonably foreseeable actions based upon court opinions. Court 

decisions on this topic indicate that indirect impact analyses should consider impacts that are sufficiently 

ñlikelyò to occur (FHWA, 2003). CEQ is 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 effects (CEQ, 1997a; FHWA, 2003).  

Therefore, while reasonably foreseeable events may be uncertain, they must still be probable. As such, 

those events that are considered possible, but not probable, may be excluded from NEPA analysis. There is 

an expectation in the CEQ guidance that judgments concerning the probability of future impacts will be 

informed, rather than based on speculation (FHWA, 2003). This direction on identifying reasonably 
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foreseeable actions is taken into account in both indirect and cumulative effects analyses described in the 

following sections. Specific methodologies on how these analyses were conducted are presented below. 

The means by which these regulations are applied to this Technical Report are explained in the sections 

below. 

3.2 INDIRECT EFFECTS 

This section presents an analysis of the potential indirect impacts to the alternatives described in Section 

2.0, Alternatives. For the purposes of this Technical Report and the associated Revised EA, the 

methodology followed for analyzing indirect effects are those described in the NCHRP Report 466, Desk 

Reference for Estimating the Indirect Effects of Proposed Transportation Projects (TRB, 2002).  

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

1. Encroachment-Alteration ImpactsðAlteration of the behavior and functioning of the affected 

environment caused by study encroachment (physical, biological, socioeconomics) on the 

environment 

2. Induced Growth ImpactsðProject-influenced development effects (land use) 

3. Impacts Related to Induced GrowthðEffects related to project-influenced development effects 

(impacts of the change of land use on the human and natural environment) 

For the purposes of this analysis, the term ñindirect effectsò refers to all three of these categories. 

Transportation improvements often reduce time and cost of travel, as well as provide new access to 

properties, enhancing the attractiveness of surrounding land to developers and consumers (NCDOT, 2001). 

Development of vacant land, or conversion of the built environment to more intensive uses, is often a 

consequence of highway projects. Important characteristics for induced growth are described in North 

Carolinaôs Department of Transportationôs (NCDOT) Guidance for Assessing Indirect and Cumulative 

Impacts of Transportation Projects in North Carolina, Vol. II: Practitioners Handbook (NCDOT, 2001). 

These characteristics include existing land uses conditions in the project area, increased accessibility that 

may result from new transportation improvements, local political and economic conditions, the availability 

of other infrastructure, and the rate of urbanization in the region (NCDOT, 2001). The study area is in an 

advanced land use progression; and is therefore likely to experience more infill development than urban 

and suburban sprawl. 

Based on these principles, the indirect effects analysis focuses on the potential for ecological and 

socioeconomic impacts that could occur as a result of the proposed alternatives outside of the area of direct 

impact. The stepwise process TRB recommends in NCHRP Report 466 for assessing indirect effects has 

been used as the structure for the analysis, and considers the following steps: 

Step 1. Scoping 

Step 2. Identify Study Area Directions and Goals 

Step 3. Inventory Notable Features in the Study Area 

Step 4. Identify Impact-Causing Activities of the Proposed Action and Alternatives 

Step 5. Identify Indirect Effects for Analysis 

Step 6. Analyze Indirect Effects and Evaluate Analysis Results 

Step 7. Assess Consequences and Develop Mitigation 
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To complete these steps, the required analysis relies on planning judgement. The NCHRP 25-25 Program, 

Task 22, Forecasting Indirect Land Use Effects on Transportation Projects, documents means of applying 

planning judgement to indirect and cumulative effects analysis (TRB, 2007). The direction provided in the 

TRB document is the basis for the indirect effects analysis presented in this Technical Report.  

Each of these steps in the indirect effects evaluation process is discussed in Section 4.0, Indirect Effect 

Analysis, of this Technical Report. 

3.3 CUMULATIVE IMPACTS 

To document cumulative effects for this study, the analysis followed the five-part evaluation process 

outlined in Fritiofson v. Alexander, 772 F.2d 1225 (5th Cir. 1985), as described in FHWAôs Guidance: 

Questions and Answers Regarding the Consideration of Indirect and Cumulative Impacts in the NEPA 

Process (FHWA, 2003):  

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

2. What are the resources affected by the study?  

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

resources?  

4. What were those impacts?  

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

Each of these parts of the evaluation process is discussed in Section 5.0, Cumulative Impacts, of this 

Technical Report. 
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4.0 INDIRECT EFFECT ANALYSIS 

4.1 STEP 1: SCOPING 

The first step in the indirect effects analysis includes scoping activities and the identification of the study 

area to set the stage for the remaining steps of the analysis. As part of the scoping effort for the EA (Feb 

2020), a number of planning documents prepared by the localities were reviewed, including the Fairfax 

County Comprehensive Plan (Fairfax County, 2018b), Fairfax County Transportation Plan (Fairfax 

County, 2017b), Dulles Toll and Access Roads/I-495 Long Range Plan ï Option 7 (General Engineering 

Consultant [GEC], 2008), and sections from the Montgomery County Comprehensive Plan (Montgomery 

County, 1990 and 2002). These documents illustrate that the proposed project has been considered in the 

local and regional planning processes for some time. Section 4.2.2, Directions and Goals, provides a 

summary of how each plan refers to the I-495 Express Lanes Northern Extension Project. The proposed 

project is consistent with the existing plans, though the Fairfax County Transportation Plan anticipated a 

transit connection to Maryland would be necessary in the future which is not accommodated by this project. 

The Virginia Department of Rail and Public Transportation (DRPT) is conducting the I-495 American 

Legion Bridge Transit and TDM Study in coordination with the Maryland Department of Transportation's 

Maryland Transit Administration (MTA). The recommendations resulting from this parallel but 

independent study are aimed to work in concert with Virginia's proposed northern extension of the I-495 

Express Lanes and Maryland's proposed managed lanes program for the American Legion Bridge, I-495, 

and I-270.3  

In addition to a review of local and regional planning documents, VDOT engaged in agency outreach as 

part of the scoping efforts for the proposed project. Scoping letters were customized to ask questions 

regarding indirect and cumulative effects to each agency or organization with an interested or purview 

related to indirect and cumulative effects. The following agencies provided the following information on 

indirect and cumulative effects:  

· County of Fairfax Board of Supervisors 

· Potential impacts to parallel and neighborhood roads. 

· Existing neighborhoods and James Cooper Middle school may be affected. 

· Potential for disruption to community or planned development. 

· Some areas planned for residential use, mixed use, or parks are located within the study 

area and may be affected by project. Proposal should be consistent with Comprehensive 

Plan and Environmental Policies and address Heritage Resource goals. 

· The GWMP, Beaufort Park, and Shiloh Baptist Church are historic sites which may be 

impacted by the project. 

· Increased impervious surface from the proposed project can increase runoff volume and 

velocity, exacerbating adverse environmental impacts and threats to safety, property and 

infrastructure of the Scotts Run and Dead Run watershed which currently have very poor 

ecological health. 

 

3 http://drpt.virginia.gov/transit/major-initiatives/i-495american-legion-bridge-transit-and-tdm-study/  
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· 17 active or recently constructed stormwater improvements projects are in the vicinity of 

the proposed project. 

· County of Fairfax Park Authority 

· Scottôs Run Nature Preserve, McLean Hamlet Park, Timberly Park, and Falstaff Park are 

in the vicinity of the project and may be affected. 

· Virginia Department of Environmental Quality  

· Fairfax County currently does not meet the National Ambient Air Quality Standards for 

ozone and is considered by the state to be a volatile organic compounds and oxides of 

nitrogen emission control area. 

· United States Army Corps of Engineers (USACE) 

· An area of sufficient size to include any indirect and cumulative downstream effects is 

recommended to establish an ICE study area. 

· Cumulative effects should be considered up to the construction of the original interstate 

and any adjacent highways. 

· VDOT district offices, the Virginia Marine Resources Commission, and USACE should 

be contacted to gather information regarding past projects requiring a permit in the area 

and the identification of any mitigation or preservation sites. 

· We recommend VDOT refer to Virginiaôs record of identified impaired waters as one 

indicator of cumulative effects to surface waters. USACE and other federal agencies should 

be coordinated with regarding methodologies VDOT proposes to use for identifying 

resources for both direct and indirect impact analyses. 

· Washington Metropolitan Area Transit Authority 

· It is unlikely that the Express Lanes extension would induce more Metrorail ridership. 

· The Authority hopes that the proposed project is designed to accommodate buses in the 

managed lanes for potential future transit service. 

· We hope that the Express Lanes extension may provide the opportunity to address barriers 

to pedestrian traffic that remain, such as the lack of pedestrian access through the VA-

123/I-495 interchange. 

The information obtained through these efforts provided additional context for the direction and goals of 

the region, as well as the resources included in the study area. Chapter 4 of the Revised EA contains a 

review of all comments received from agencies during the scoping process, including those not specifically 

related to indirect or cumulative effects. 

4.2 STEP 2: IDENTIFY STUDY AREA DIRECTION AND GOALS 

The second step in the indirect effects analysis focuses on assembling information about general trends and 

goals within the study area. This included identifying the study areas in which resources were identified 

and analyzed as part of the analysis.  

4.2.1 Study Areas 

The study areas for this analysis, along with input from the scoping process outlined above, were used to 

inform the identification of resource-specific study areas for this indirect effects analysis. Specific ICE 

study areas were developed to evaluate indirect effects for each of the following resources: 
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· Induced Growth: The Induced Growth Study Area (Figure 4-1) incorporates a 1-mile buffer 

around existing interchanges, plus a 1,000-foot buffer for a distance of two miles along major feeder 

roads that lead to the interchanges, in accordance with the Guidance for Assessing Indirect and 

Cumulative Impacts of Transportation Projects in North Carolina, Vol. II: Practitioners Handbook 

(NCDOT, 2001), which VDOT has adopted and has used as guidance in other recent studies. This 

2-mile distance was selected because of the limited anticipated induced growth further from the 

corridor due to the heavily built-out nature of the land use and the nature of the project, which 

would include limited access points to the new Express Lanes.  

· Socioeconomic Resources: The Socioeconomic Resources ICE Study Area (Figure 4-1) was 

established to analyze indirect effects to socioeconomics, land use, community facilities, 

recreational resources, and Environmental Justice (EJ) populations. The Socioeconomic Resources 

ICE Study Area encompasses a larger area than that of the direct impact study area established for 

the Revised EA and includes those census block groups that lie directly within or partially within 

the Induced Growth Study Area (Figure 4-1). 

· Natural Resources: The Natural Resources ICE Study Area (Figure 4-1) was established to 

analyze indirect effects to water resources, floodplains, wildlife habitat, and threatened and 

endangered status species. The Natural Resources ICE Study Area uses the U.S. Geological Survey 

(USGS) Subwatershed 12-digit Hydrologic Unit Codes (HUC) that encompass the Induced Growth 

Study Area. This includes the Scotts Run and Dead Run watersheds, which represent a 5,774-acre 

portion of the Nichols Run-Potomac River watershed (HUC 020700081005). This area is sufficient 

to include any indirect downstream effects, such as potential water quality effects from roadway 

runoff, in response to the scoping comment provided by the USACE.  

· Historic Resources: The Historic Resources Area of Potential Effects (APE) (Figure 4-1) as 

defined in the I-495 Cultural Resources Survey Report (VDOT, 2020b) in consultation with the 

State Historic Preservation Officer (SHPO) was also used in the ICE to evaluate indirect effects 

such as altering the setting, feeling, and association of archaeological and architectural historic 

properties, considered under Section 106 of the National Historic Preservation Act (NHPA). The 

types of indirect effects that were assessed for this ICE analysis include changes to accessibility or 

visitation during or after construction and impacts related to induced growth. 
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Figure 4-1. Indirect and Cumulative Effects Report Study Areas 


















































































































