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INDIRECT AND CUMULATIVE EFFECTS TECHNICAL MEMORANDUM 
Corridor Q Overlap Phase A 

January 19, 2017 

State Project No.:  0121-013-793, P102, R201, C501, D601; UPC 90282 
From:  Route 614    To:  Route 604 
Buchanan County 
 
 

1. INTRODUCTION 

The Virginia Department of Transportation (VDOT), in cooperation with the Federal Highway 
Administration (FHWA), is preparing a Reevaluation for Corridor Q Overlap Phase A, which 
extends approximately 2.8 miles from Route 614 to Route 604 in Buchanan County, Virginia, as 
shown in Figure 1.  The project is part of Corridor Q of the Appalachian Development Highway 
System (ADHS) and also part of US 121 Section IIIB.  The Reevaluation assesses the 
environmental consequences resulting from changes to the proposed project, changes in the 
affected environment, and changes in regulatory requirements and guidance since location 
approvals by the Commonwealth Transportation Board (CTB, February 18, 2015) and FHWA 
(July 20, 2015). 

Since FHWA location approval, design modifications have been initiated to reduce project cost, 
including the following: 

 Reduction of the roadway typical cross section from four lanes to two lanes with a truck 
climbing lane where necessary. 

 Modification of connections to existing roadways.  Instead of connecting with Route 614 
(Woods Fork) as previously proposed, Corridor Q Overlap Phase A would connect to Route 
604 (Poplar Creek Road).  Route 614 would be severed where the new road crosses and turn-
arounds would be provided on both sides of the new road.  The intersection of Route 604 and 
Route 615 (Hoot Owl Street) would be modified due to the new intersection of Corridor Q 
Overlap Phase A with Route 604. 

 Replacement of the previously proposed bridge spanning Route 604 and Poplar Creek with a 
roadway embankment and box culvert. 

The purpose of this technical memorandum is to describe the changes in indirect and cumulative 
environmental effects of the project since the completion of the August 4, 2014 Environmental 
Studies document and FHWA’s July 20, 2015 location approval.  Information in this technical 
memorandum, described below, will support discussions presented in the Reevaluation. 

 Section 2 provides a brief background on the history of Corridor Q Overlap Phase A. 
 Sections 3 and 4 summarize the regulatory context and methods, respectively, for indirect 

and cumulative effects analyses. 
 Section 5 includes the analyses of indirect effects. 
 Section 6 summarizes the analyses of cumulative effects. 
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Figure 1.  Corridor Q Overlap Phase A 



Indirect and Cumulative Effects Technical Memorandum  Corridor Q Overlap Phase A 

January 19, 2017  3 

2. BACKGROUND 

FHWA, in accordance with provisions of NEPA and 23 CFR 771, completed a Final 
Environmental Impact Statement (FEIS) in September 2001 and signed a Record of Decision 
(ROD) in November 2001 for the proposed US 121.1  The FEIS covered the full 59 miles of the 
proposed new four-lane divided roadway across Wise, Dickenson, and Buchanan Counties from 
US 23 at the Town of Pound to VA 83 at the West Virginia state line.  The ROD identified 
Alternative F1 as the selected alternative.  The ROD also noted that the project would be 
designed and constructed in numerous phases:  “Each phase will ultimately contribute to the 
project's overall purpose and need.  Sequential design and construction of large projects is 
consistent with FHWA regulations and guidance.” 

Following completion of the FEIS and issuance of the ROD, VDOT, in consultation with 
FHWA, identified five sections of independent utility within the original 59-mile corridor to 
facilitate incremental implementation of the roadway construction.  Section IIIB extends 
approximately 15 miles in length and represents the portion of US 121 from the east end of 
Section IIIA at Route 614 to Route 643.  Corridor Q Overlap Phase A, the subject of this Indirect 
and Cumulative Effects Technical Memorandum, is a part of Section IIIB. 

In 2014, an Environmental Studies document was completed for Section IIIB to address 
proposed alignment shifts from the original selected Alternative F1 to Alternative F1 Modified.  
The CTB on February 18, 2015 approved the location of Alternative F1 Modified for Section 
IIIB limited to the 4.1 mile portion of Section IIIB that overlaps Corridor Q of the Appalachian 
Regional Commission’s (ARC) Appalachian Development Highway System (ADHS)2 (see 
Figures 2 and 3).  FHWA on July 20, 2015 approved the location of Alternative F1 Modified 
within the Section IIIB/Corridor Q Overlap and indicated that this overlap section may proceed 
to subsequent development.  The 4.1-mile-long Corridor Q/Section IIIB overlap section 
(sometimes referred to as the “Poplar Creek” section) extends from the junction of Sections IIIA 
and IIIB at Route 614 to existing US 460 at the Town of Grundy.3  

Given the location approval for the Corridor Q Overlap, VDOT is proceeding with the design 
and construction of the 4.1-mile section, albeit in phases.  Phase A, which extends approximately 
2.8 miles from Route 614 to Route 604 and which is the subject of the Reevaluation and this 
Indirect and Cumulative Effects Technical Memorandum, will be completed first.  The design 
and construction of the remainder of the section, Phase B as shown in the inset of Figure 1, will 
follow as funding allows. 

                                                 
1 Following a series of location public hearings in April 2000, the CTB endorsed Alternative F1 in August 2000 and 
designated the future CFX as US 121 in Virginia. 
2 Congress created the Appalachian Regional Commission (ARC) in 1965 to facilitate economic and social 
development in the Appalachian Region.  The Appalachian Development Highway System (ADHS), a 3,090-mile 
system of modern highways that connects with the Interstate Highway System, is the cornerstone of ARC's 
transportation efforts.  A total of 3,090 miles of ADHS corridors are authorized to be constructed by the 
Appalachian Regional Development Act of 1965, as amended.  Now with approximately 85 percent open to traffic, 
the ADHS has stimulated economic and employment opportunity throughout the Appalachian Region. 
3 The location of the remaining portion of Section IIIB of US 121 outside of the Corridor Q Overlap remains on the 
Alternative F1 corridor as originally approved by the CTB on August 17, 2000. 
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Figure 2.  Relationship between ADHS Corridor Q and US 121  



Indirect and Cumulative Effects Technical Memorandum  Corridor Q Overlap Phase A 

January 19, 2017   5 

 
Figure 3.  Corridor Q Overlap Phase A Access
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3. REGULATORY CONTEXT 

The National Environmental Policy Act (NEPA) does not mention indirect or cumulative effects.  
However, the Council on Environmental Quality (CEQ) regulations for implementing NEPA 
specify federal agency responsibilities applicable to indirect and cumulative effects 
considerations, analyses, and documentation as follows: 

 40 CFR 1502.16(b) – The environmental consequences chapter of an Environmental Impact 
Statement shall include discussion of indirect effects and their significance. 

 40 CFR 1508.7 – Cumulative impact definition (see text box below). 
 40 CFR 1508.8(b) – Effects include indirect effects (see definition in text box below). 
 40 CFR 1508.25(c) – In determining the scope of Environmental Impact Statements, 

agencies shall consider three types of impacts:  (1) direct; (2) indirect; and (3) cumulative.  
Note:  “effects” and “impacts” are synonymous as used in the CEQ regulations. 

DEFINITIONS: 
Indirect effects:  “…effects which are caused by the action and are later in time or farther 
removed in distance, but are still reasonably foreseeable.  Indirect effects may include growth-
inducing effects and other effects related to induced changes in the pattern of land use, 
population density or growth rate, and related effects on air and water and other natural 
systems, including ecosystems.” (40 CFR 1508.8(b)) 

Cumulative impact:  “Cumulative impact is 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 impacts can result from individually minor but 
collectively significant actions taking place over a period of time.”  (40 CFR 1508.7) 
 
 
4. METHODS FOR INDIRECT AND CUMULATIVE EFFECTS ANALYSES 

4.1 Indirect Effects 

As for several other recent projects, VDOT and FHWA have agreed that the methods to be used 
for analyzing indirect effects are those described in the Transportation Research Board’s (TRB) 
National Cooperative Highway Research Program (NCHRP) Report 466, Desk reference for 
estimating the indirect effects of proposed transportation projects (TRB, 2002).  This approach 
was discussed at the February 4 and May 5, 2015 federal agency partnering meeting as the 
general approach to be used for indirect effects analyses.  The referenced document describes an 
eight-step framework for estimating indirect effects.  The framework was modified slightly for 
the purposes of this study by combining two of the steps, resulting in the following seven-step 
process: 

 Step 1 – Scoping. 
 Step 2 – Identify study area’s direction and goals. 
 Step 3 – Inventory study area’s notable features. 
 Step 4 – Identify impact-causing activities of 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. 

The elements of each step are described in the following subsections. 
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4.1.1 Step 1 – Scoping 

The 2001 FEIS took into account the scoping that was conducted for purposes of that document.  
Additional public input was obtained at the September 23, 2014 location public hearing for the 
August 4, 2014 Environmental Studies document.  Input received during both public outreach 
efforts has been reviewed to help identify the important issues for the indirect effects analysis, to 
help identify the geographic boundaries of the indirect effects study areas, and to help frame 
other elements of the analysis as needed.   

The study area in the FEIS, approximately 60 miles in length and 8 to 10 miles wide, was used 
for purposes of identifying indirect effects in the 2001 FEIS, and the time horizon was 
established as 2020, the project design year at that time.  The Environmental Studies document 
indicated that there would be no substantial change in indirect effects from those that were 
reported in the FEIS.  For purposes of the indirect effects analysis completed for Corridor Q 
Overlap Phase A, resource-specific study areas have been identified.  For example, examination 
of indirect stream impacts will utilize subwatershed boundaries established by the US Geological 
Survey (hydrologic unit code 12, or HUC 12).  The time horizon for the indirect effects analysis 
is the current project design year, 2040. 

4.1.2 Step 2 – Identify Study Area’s Direction and Goals 

Information on the general trends within the study area have been assembled to tell the story of 
how the region has progressed and developed to date.  Additionally, future expectations and 
goals for the study area have been identified.  Topics include demographics, employment, land 
use, local/regional plans, and ecosystems.  For example, this discussion includes the historical 
reliance of the regional economy on the coal industry, the current and expected future declines in 
that industry, and the resulting need for measures to facilitate diversification of the economy, 
including improved transportation.  An understanding of community goals, combined with a 
thorough knowledge of demographic, economic, social, and ecological trends, is essential in 
understanding the dynamics of project-influenced changes in the locations of development. 

4.1.3 Step 3 – Inventory Study Area’s Notable Features 

Notable features are those social, ecological, recreational, or historical resources that are 
considered valuable, unique, or sensitive and which may be less able to bear impacts from a 
transportation improvement.  Many, if not most, of these features already have been identified in 
previous studies, for example in the Affected Environment chapter of the FEIS.  However, an 
updated review of the study area has been conducted.  Input received during the September 23, 
2014 location public hearing, GIS databases, current mapping, field observations, and other data 
sources were used to ensure an up-to-date and complete inventory of resources within the 
indirect effects study areas. 

4.1.4 Step 4 – Identify Impact-causing Activities of Proposed Action and Alternatives 

The objective of this step is to identify the aspects of the project that would cause direct 
environmental effects to the notable features inventoried in Step 3, to understand those direct 
effects, and to ascertain which impact-causing activities could be viewed as potential catalysts 
for indirect effects.  NCHRP Report 466 notes groups of actions associated with transportation 
projects that may trigger indirect effects, such as alteration of drainage, channelization, noise and 
vibration, cut and fill, barriers, excavation, erosion and sediment control, landscaping, and 
alteration of travel time/cost. 



Indirect and Cumulative Effects Technical Memorandum Corridor Q Overlap Phase A 

January 19, 2017  8 

4.1.5 Step 5 – Identify Indirect Effects for Analysis 

In this step, the list of project impact-causing activities was compared with the lists of goals and 
notable features to explore potential cause and effect relationships and establish which effects are 
potentially notable and merit subsequent detailed analysis (or, conversely, which effects are not 
potentially notable and require no further assessment).  This is essentially a screening exercise so 
that the indirect effects analysis in Step 6 can “concentrate on the issues that are truly significant 
to the action in question” (40 CFR 1500.1(b)).  According to NCHRP Report 466, indirect 
effects can occur in three broad categories: 

 Encroachment–alteration effects (effects stemming from direct encroachments or alterations 
of the physical environment).  These are changes in the behavior and functioning of the 
affected environment that occur later in time or some distance away from the initial direct 
physical impact (e.g., a change in flow regime of a stream caused by installation of a culvert 
may over time cause changes to habitat characteristics downstream).  These types of effects 
sometimes are addressed along with direct effects, although direct effects are construed by 
regulation to occur at the same time and place as the action (40 CFR 1508.8(a)). 

 Induced growth impacts.  Development (land use changes) that occurs as a result of changes 
in traffic access and mobility. 

 Impacts related to induced growth.  These are the effects of the project-influenced 
development (impacts on the human and natural environment attributable to the change of 
land use induced by the project). 

All three categories are addressed for purposes of the indirect effects analysis.  For example, the 
terrain and drainage alterations associated with construction of the project may result in 
downstream consequences that would be realized over time in addition to those that would occur 
at the time of construction.  Because part of the purpose and need for the project involves 
facilitating economic development, some induced development would be inherently expected.  In 
turn, any induced development arising from completion of the project would have its own 
associated environmental consequences. 

4.1.6 Step 6 – Analyze Indirect Effects and Evaluate Analysis Results 

This step entailed estimating the magnitude, probability of occurrence, timing, and duration of 
indirect effects.  This was accomplished using planning judgment techniques described in 
NCHRP Project 25-25, Task 22, Forecasting indirect land use effects on transportation projects 
(TRB, 2007).  As indicated in that report, “Planning judgment is a structured process for 
analyzing and forecasting land use change that relies on an understanding of the basics of 
transportation/land use interactions, basic data sources, asking the right questions, and using 
rules of thumb from research to make informed judgments.”  Under this approach, planners and 
technical experts make judgments about impacts, rather than having models provide estimates of 
those impacts.  Those judgments are based on experience, on the professional literature (both 
theoretical and empirical), and on an assessment of local conditions (trends and forecasts). 

Important characteristics of induced growth are described in the North Carolina Department of 
Transportation’s (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 use conditions in the project area, increased 
accessibility that may result from new transportation improvements, local political and economic 
conditions, and the availability of other infrastructure and the rate of urbanization in the region.  
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Guidance in the NCDOT document suggests the identification of a specific distance from an 
interchange or intersecting road where induced growth may occur.  Based on the guidance, areas 
within a radius of one mile around the interchanges/intersections and a distance of five miles 
along the roads leading to the interchanges/intersections were considered as the most likely areas 
to experience induced growth. 

With respect to the term “reasonably foreseeable” in the definition of indirect effects, FHWA 
guidance states that “the focus [of indirect and cumulative impact analysis] must be on 
reasonably foreseeable actions, those that are likely to occur or probable, rather than those that 
are merely possible.”  (FHWA, 2003).  With reference to applicable court cases, the guidance 
goes on to note that “… indirect and cumulative impact analyses are appropriately concerned 
with impacts that are sufficiently ‘likely’ to occur and not with the speculation of any impact that 
can be conceived of or imagined.” 

Because complete information may be unavailable, estimating indirect effects over space and 
time is inherently uncertain and there is a risk that the actual outcome will differ from that 
forecasted. 

4.1.7 Step 7 – Assess Consequences and Develop Mitigation 

This step involved an assessment of the indirect effects analyzed in Step 6 and identification of 
mitigation measures.  The assessment was linked back to the study area goals identified in Step 2 
and the notable features identified in Step 3 and included considerations of the relative severity 
of the effects. 

4.2 Cumulative Effects 

For the cumulative impacts analysis, there are similarities to the indirect effects analysis with 
respect to much of the data collection and boundary setting, but there are also differences in 
describing and accounting for the impacts.  Accordingly, as with several other recent projects, 
VDOT and FHWA have agreed to follow the five-element framework described in the Fritiofson 
v. Alexander (1985) case, and outlined in FHWA’s 2003 interim guidance (FHWA, 2003), as the 
best approach for the cumulative impacts analysis.  The steps are described below. 

4.2.1 Step 1 – What is the Affected Geographic Area? 

The geographic area affected by the project (the study area) is the same as the study area for the 
indirect effects analysis and was determined at the same time. 

4.2.2 Step 2 – What are the Resources Affected by the Project? 

These are the same as the notable features identified for the indirect effects analysis. 

4.2.3 Step 3 – What are the Other Past, Present, and Reasonably Foreseeable Actions 
That Have Impacted or May Impact the Same Resources? 

Past, present, and reasonably foreseeable actions considered in the analysis were identified by 
reviewing past documentation, previous input from agencies and local government, mining 
permits issued by the Virginia Department of Mines, Minerals and Energy (DMME), and local 
comprehensive planning documents.  Past, present, and reasonably foreseeable actions 
considered in the analysis include the following and others that are noted later in this 
memorandum: 

 Other sections of US 121 (Section I, Section II, Sections IIIA, and IIIC) 
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 Other highway projects (US 460 Connector, Corridor Q, Route 83 at Lovers Gap) 
 Gas wells and distribution 
 Mining (surface and otherwise) 
 Timber harvests 
 Trails and other facilities 
 Water and sewer 
 Residential and other development 

The time frame for this cumulative effects assessment begins in the 1950s, with the advent of 
large-scale surface mining in the region, and ends at the year 2040, the design year for the 
project.  Although coal mining in the region certainly began long before the 1950s and 
accelerated with railroad construction in the early 20th century, the large-scale surface mining is 
what generates particular concerns by the public and regulatory agencies in terms of its 
environmental impacts. 

4.2.4 Step 4 – What are the Impacts of Other Past, Present, and Reasonably 
Foreseeable Actions? 

To the extent that quantitative impacts data are available (e.g., from published NEPA 
documents), a tabulation of quantitative impacts has been prepared.  Additionally, where 
quantitative or qualitative impacts are not readily available from published sources, the planning 
judgment methods described for the indirect effects analysis were employed to estimate those 
impacts. 

4.2.5 Step 5 – What is the Overall Impact on Affected Resources from the 
Accumulation of the Actions? 

This step assesses the impacts to the environment that would result from the incremental impacts 
of the project when added to the impacts of other past, present, and reasonably foreseeable future 
actions.  The focus of this analysis is whether changes in the design, environment, and/or 
regulatory context would introduce any changes in the cumulative impacts anticipated by the 
previous environmental studies. 

5. INDIRECT EFFECTS ANALYSIS 

5.1 Step 1 – Scoping 

5.1.1 Review of Previous NEPA Documents 

At the initiation of the Draft Environmental Impact Statement (DEIS) for the entire US 121 
project, scoping letters were distributed in October 1997 to inform 49 federal, state, and local 
agencies of the project and solicit comments and relevant information.  Additional agency 
coordination continued throughout the study process.  When completed, the DEIS was 
distributed to the agencies for review and comment.  Substantive comments by the agencies on 
the DEIS were addressed in the FEIS.  The DEIS (FHWA, 2000) and the FEIS (FHWA, 2001) 
provide details on the agency coordination and comments.  Based on the input received, the 
principal issues for the agencies included: 

 Stream impacts 
 Wetland impacts 
 Water quality impacts 
 Threatened and endangered species impacts 
 Impacts of resource extraction operations (timber and coal) 
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 Economic impacts 

Likewise, extensive public involvement was conducted for the DEIS and FEIS.  Two sets of 
public information meetings and three public hearings were held to solicit input.  The meetings 
and hearings were advertised in local and regional news media.  Analysis of the sign-in sheets 
from the public information meetings and hearings showed that participants came from across 
the study area and beyond.  Approximately 1,281 people attended the 1998 meetings and 
approximately 1,139 people attended the 2000 public hearings.  VDOT also prepared 
newsletters, established a project website, established a project hotline, and provided counter-top 
displays at forty-five locations, including post offices, libraries, schools, court houses, and town 
halls.  Input from the public included the same issues as listed above that were mentioned by the 
agencies.  However, the public comments also focused largely on the need for economic 
development in the region, with more than 90 percent of the public comments expressing support 
for the project.  The agency and public involvement and outreach efforts are documented in the 
2001 FEIS. 

5.1.2 Location Public Hearing and Environmental Studies Document Comments 

A Location Public Hearing was held in Buchanan County on September 23, 2014 at Riverview 
Elementary/Middle School in Grundy, Virginia to provide citizens an opportunity to informally 
review and discuss with VDOT and FHWA representatives the alternative location (Alternative 
F1 Modified) for US 121, Section IIIB, which extends from Route 614 to Route 643 in Buchanan 
County. 

Attendees were provided the opportunity to submit comment sheets and record verbal comments 
at the hearing, or submit comments by mail or on-line within 10 days of the public hearing (by 
October 6, 2014). Approximately 183 citizens attended the hearing and submitted a total of 92 
comments. Issues and concerns included: 

 Effects of coal synergy and Government Financed Exemptions (GFE) on human health and 
stream quality 

 Impacts to water quality, wildlife habitat, air quality, and ecosystem services on a region-
wide level 

 Potential impacts to the recent reintroduction of Rocky Mountain Elk in the Appalachian 
region  

 Compensation for loss of home or disturbance due to noise, debris, etc. during construction  
 Impacts on small businesses in the Grundy area 
 Potential impact to existing gas wells and gas lines 
 Cumulative impact on streams 

5.1.3 Planning Documents Review 

Buchanan County’s Comprehensive Plan notes that the “distribution pattern of Buchanan 
County’s population is linear, with development following the major streams, ridgetops, and 
highways” and that “it is likely to continue, given the limited amount of developable land” 
(Buchanan County, 1994).  This assessment is still accurate, although the amount of developable 
land in Buchanan County has increased in recent years owing to the reclamation of surface 
mined land.  For example, the 1,300-acre Southern Gap Business Park was established on 
reclaimed mine land off of Route 604 at the Hawks Nest Surface Mine site, approximately 2.5 
miles south of Corridor Q Overlap Phase A.  The Comprehensive Plan indicates that future 
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residential development should take place in areas where public water and sewer services are 
available.  Such services are available at the Southern Gap Business Park and surrounding areas. 

The Transportation section of Buchanan County’s Comprehensive Plan, notes that Grundy and 
Vansant should be accessed by the proposed US 121 (Buchanan County, 1994).  Corridor Q is 
not specifically mentioned in Buchanan County’s Comprehensive Plan.  However, a portion of 
Corridor Q overlaps US 121 Section IIIA and a portion of US 121 Section IIIB.  Therefore, 
completion of Corridor Q Overlap Phase A would represent advancement of a portion of US 121 
as well.  Future funding and completion of Corridor Q Overlap Phase B would complete 
Corridor Q in Virginia and provide access from US 121 to US 460 at the Town of Grundy.  
Because Corridor Q Overlap Phase A would implement a portion of both Corridor Q and US 
121, it is consistent with Buchanan County’s Comprehensive Plan and ongoing transportation 
goals of Buchanan County officials.  Further evidence of  Corridor Q Overlap Phase A’s 
consistency with Buchanan County’s Comprehensive Plan and transportation planning and goals 
was provided to VDOT by local officials at a workshop held in May 2015.  The workshop was 
held to seek the input of local government and agency representatives in developing estimates of 
future population, employment, and land use forecasts for US 121 Section II.  Attendees, 
including representatives of Buchanan County, noted how transportation improvements 
represented by Corridor Q and US 121 could help connect the local assets in the area and 
accommodate economic diversification efforts. 

Congress created the Appalachian Regional Commission (ARC) in 1965 to facilitate economic 
and social development in the Appalachian Region, which includes Buchanan County.  The 
cornerstone of ARC's transportation efforts is the Appalachian Development Highway System 
(ADHS), a 3,090-mile system of modern highways that connects with the Interstate Highway 
System.  Now approximately 85 percent complete and open to traffic, the ADHS has stimulated 
economic and employment opportunity throughout the Appalachian Region. 

Corridor Q of the ADHS traverses portions of Kentucky, Virginia, and West Virginia, generally 
following the existing US 460 corridor, with some sections on new location off of existing US 
460.  In October 2010, the ARC Board approved the realignment of 13.1 miles of Corridor Q that 
follows US Route 460 in Buchanan County between the Kentucky-Virginia State Line and the 
Town of Grundy based on the development of coal synergy partnerships.  The Board concluded 
that by using the coal synergy concept, these sections would be completed sooner than would be 
possible using traditional highway construction methods.  As shown in Figure 3, Corridor Q 
Overlap Phase A is part of Corridor Q; this portion is operationally independent and may be 
advanced independently of the rest of US 121 Section IIIB.  Where the two routes overlap, the 
roadway would be dually designated and signed as US 121 and US 460. 

5.2 Step 2 – Study Area’s Direction and Goals 

5.2.1 Origins of the Project 

VDOT, in cooperation with FHWA, completed a FEIS in 2001 for the proposed US 121.  
Improved roads through Appalachia was not a new idea.  A 1964 report to Congress by the US 
Departments of Interior and Commerce recommended implementation of a 632-mile-long 
Allegheny Parkway stretching from Harpers Ferry on the Virginia-West Virginia border to 
Cumberland Gap in the southwest corner of Virginia.  The recommended route for the Parkway 
was through Wise, Dickenson, and Buchanan Counties in the same general area as the proposed 
US 121, but closer to the Kentucky border through Breaks Interstate Park and the Jefferson 
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National Forest.  In addition, as described in Section 5.1.3 above, Congress created the ARC in 
1965 to facilitate economic and social development in the 13-state Appalachian Region, resulting 
in the ADHS, of which Corridor Q is a part. 

5.2.2 Study Areas 

Figure 1 shows the proposed location of Corridor Q Overlap Phase A.  Indirect effects study 
areas were developed for the following resource topics beginning with this location and moving 
outward to a logical regional boundary within which indirect effects may be experienced: 

 Socioeconomics and Land Use:  The study area for the indirect effects analysis for 
socioeconomics and land use includes the Census Block Groups that lie directly within or 
partially within the direct impacts area and the induced growth study area.  Research by the 
North Carolina Department of Transportation (NCDOT, 2001) indicates that induced 
development effects most often occur up to one mile around a freeway interchanges and up 
to two to five miles along feeder roads to interchanges.  The NCDOT guidance also notes 
several factors that influence the likelihood of induced growth, including the extent and 
maturity of the existing transportation infrastructure, land availability, and regional economic 
conditions.  Corridor Q Overlap Phase A would have controlled access, preventing direct 
access to properties abutting the road right of way.  Access to Corridor Q Overlap Phase A 
from local roads would be provided only at Route 604.  From the Route 604 intersection, 
land surrounding the intersection and along Route 604 could be accessed off of Route 604.  
Likewise, land along other roads that connect to Route 604 directly or indirectly could be 
accessed via Route 604 and those other roads.  Corridor Q Overlap Phase A is in a rural area, 
which normally might imply availability of developable land.  However, the terrain in the 
project area greatly constrains both development and the ability to construct roads to serve 
development.  As shown on Figure 4, the vast majority of land in the surrounding area has 
slopes of 20 percent or greater, which are not conducive to extensive development.  The 
greatest concentration of existing development is in the Town of Grundy east of the project 
along existing US 460.  Buchanan County officials have targeted the Southern Gap Business 
Park area south of the project for multi-use development, including business, industrial, 
residential, and recreational.  Given the rural nature of the area, the pattern of existing and 
proposed land use, the existing road network, and the terrain, a conservative estimate of the 
most likely and predictable locations for induced growth effects would include lands within a 
one-mile radius of the Route 604 intersection with Corridor Q Overlap Phase A and along 
roads leading out from the intersection to a five-mile distance.  The five-mile distance 
encompasses areas in the Town of Grundy and the Southern Gap Business Park area, as well 
as areas along existing roads where developable land is most likely to exist within a 
reasonable distance of Corridor Q Overlap Phase A.  Along these roads, an area 1,000 feet to 
both sides of the road represent an estimate of the distance over which the potential 
development influence of the project could be felt.  These areas, which represent the induced 
growth study area for Corridor Q Overlap Phase A, are shown in Figure 4. 
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Figure 4.  Areas of Potential Induced Growth 
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 Natural Resources:  This study area was established to analyze indirect and cumulative 
effects to Waters of the US, water quality, wildlife habitat, and threatened and endangered 
species.  The natural resources study area is comprised of the Home Creek – Levisa Fork 
HUC 12 subwatershed, shown in Figure 5. 

5.2.3 Population and Employment Trends 

The total regional population has been declining since the mechanization of the coal industry and 
recent declines in coal production (Table 1).  Buchanan County experienced a larger decrease in 
population between 1990 and 2000 than between 2000 and the present.  The county is expected 

to continue to experience small decreases in population in the future (Table 2). 

Table 1.  Past Population Trend 

Location 1990 2000 2010 2014 

Percent 
Change  

1990-2013 

Buchanan County 31,333 26,978 24,098 23,683 -24.42% 

Sources:  US Census Bureau:  1990, STF1; 2000, SF3; 2010, SF1; 2014, American Community Survey, 2010-2014. 

Table 2.  Population Forecasts 

Location 2014 2020 2030 2040 

Percent 
Change  

2013-2040 

Buchanan County 23,683 23,383 23,263 23,296 -1.65% 

Sources:  2014, American Community Survey, 2010-2014; 2020-2040, Weldon Cooper, 2012. 

5.2.4 Economic Development 

Local and regional officials have long sought transportation improvements in the area to enhance 
mobility, relieve economic isolation, and improve the ability to attract businesses and industries 
to supplant the declining coal industry and provide jobs for local residents.  However, these 
officials have not stood still while waiting for transportation improvements.  They have created a 
regional economic development authority (the Virginia Coalfield Economic Development 
Authority) to help market the seven-county region (Lee, Wise, Scott, Buchanan, Russell, 
Tazewell, and Dickenson Counties), encourage economic diversification, and create new jobs.  
The Authority is funded by taxes on the coal and natural gas industries.  The county has taken 
initiatives to diversify its economy by establishing educational facilities (the Appalachian 
College of Pharmacy and the Appalachian School of Law) and has acquired and developed 
reclaimed mine lands for use as business and industrial parks (Southern Gap Business Park). 

According to the Cumberland Plateau Planning District Commission (CPPDC), which 
coordinates planning for Buchanan, Dickenson, Russell, and Tazewell Counties, the main 
economic drivers of the economy of the region are based on natural resource extraction:  coal, 
timber, and natural gas.  However, the coal industry is declining due to depletion of coal 
deposits, competition from other coal-producing regions, shifts from coal to other energy 
sources, and increasing regulatory burdens.  Approximately 80 percent of the land cover in the 
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Figure 5.  Natural Resources Study Area 
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Cumberland Plateau Planning District is forested, so timber production is expected to continue to 
be an important component of the economy.  Natural gas production has expanded due to the 
ongoing shift away from coal to cleaner energy sources.  As the region seeks to diversify its 
economy in the face of the declining coal industry, tourism is becoming an increasingly 
important element, with focus primarily on Appalachian cultural heritage and outdoor recreation 
(CPPDC, 2016). 

With the decreases in population in the region have also come decreases in the labor force and in 
employment.  Compared to the state, the region has a low labor force participation rate (CPPDC, 
2016).  Employment data pertaining to Buchanan County appears in Table 3. 

Table 3.  Employment Data 

Location 
Total Employment 

2014 
Labor Force 

2014 
Unemployment Rate 

2014 

Buchanan County 7,058 7,874 10.4% 

Source:  CPPDC, 2016 

The CPPDC notes in its most recent economic development strategy that the terrain has been an 
impediment to economic diversification within the region. The topographic constraints make it 
difficult and expensive to build roads, to locate industrial sites, and to construct public utilities, 
such as water and sewer systems (CPPDC, 2016). 

5.3 Step 3 – Study Area’s Notable Features 

Notable features are those social, recreational, ecological, or historical resources that are 
considered valuable, unique, or sensitive and which may be less able to bear impacts from a 
transportation improvement.  Reviews under Section 106 of the National Historic Preservation 
Act have concluded that the project would have no direct or indirect effects on historic 
properties.  Social, recreational, and ecological features are described further below. 

5.3.1 Socioeconomics and Land Use 

Buchanan County is located in the Appalachian Plateau of southwestern Virginia.  Grundy is the 
county seat and functions as the trade center for the county.  Communities within the county are 
small but distinct and, as with other resources of the built environment, limited by the 
topography.  Development has historically occurred along the streams and valleys where there is 
buildable land, with the largest clusters in Grundy and Vansant.  However, more recently, 
residential development along the ridge tops has also been a trend in development. 

5.3.2 Natural Resources 

Notable natural resources in the study area include waters of the US (streams and wetlands), 
wildlife habitat, and threatened and endangered species.  The condition of these resources is 
discussed further in Sections 5.4.2 (direct effects) and Section 5.5 (indirect effects).  The natural 
resources study area lies within the Cumberland Mountains section of the Appalachian Plateau 
Province.  Approximately 81% of the Cumberland Mountains section in Virginia is forested.  
Mesophytic cove forests and more or less mesophytic mixed oak and oak-hickory forest cover 
most of the mountain slopes and valleys that are not cleared (VDCR, 2016).  

Waters of the United States (streams, ponds, and wetlands) within the study area include 
perennial, intermittent, and ephemeral (or headwater) streams, ponds and palustrine emergent 
wetlands.  Several streams, including Bull Creek (and its tributaries), Poplar Creek, and Levisa 
Fork, are listed as impaired.  Streams traversed by Corridor Q Overlap Phase A flow into Levisa 
Fork, which flows northwest from the headwaters at the Tazewell and Russell County boundaries 
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into the Big Sandy River in Kentucky. The Big Sandy River is a tributary of the Ohio River, 
which flows into the Mississippi River and ultimately the Gulf of Mexico. 

Based on coordination with the US Fish and Wildlife Service, federally listed threatened or 
endangered species that could potentially occur in the project area include:  Indiana bat (Myotis 
sodalis), northern long-eared bat (Myotis septentrionalis) Virginia big-eared bat (Corynorhinus 
(=Plecotus) townsendii virginianus), Gray bat (Myotis grisescens), and Big Sandy crayfish 
(Cambaris callainus). 

5.3.3 Coal Mines 

Both underground and surface coal mines are scattered throughout the area.  For decades, coal 
mining formed the foundation of the regional economy.  However, production peaked in the late 
1980s and has been in a long-term decline due to depletion of coal deposits, competition from 
foreign and western US coal producers, nationwide shifts to other energy sources such as oil and 
gas, and retirement of older coal-fired electric power plants.  Employment in the coal mining 
industry has declined along with production.  Increased mechanization of coal mining operations 
has compounded the employment decline in the industry.  Notwithstanding, coal mines still 
represent an important element of the regional economy.  Corridor Q Overlap Phase A intersects 
both an active surface coal mine and an abandoned underground coal mine.  These mines 
represent physical ground disturbances that need to be taken into account for the design of the 
roadway. 

5.4 Step 4 – Impact-causing Activities of Proposed Action 

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 2 and the notable features identified in Step 
3 to assess whether a potential for indirect effects exists (Step 5).  Construction of the project 
would entail the following impact-causing activities: 

 Alteration of travel times and patterns by providing a new controlled-access highway built to 
design standards that accommodates higher travel speeds than supported by the existing 
primary east-west route, VA 83.  Route 604 would be the only access point. 

 Land clearing and grading to construct the highway. 
 Alteration of drainage patterns and volumes by drainage structures at stream crossings and 

displacing and/or relocating sections of stream channels along the path of the roadway. 
 Implementation and maintenance of temporary and permanent erosion and sediment controls 

and stormwater management facilities. 
 Mitigation and remediation measures to offset adverse impacts. 

The encroachment on, and alteration of, environmental resources comprising the direct effects 
may potentially trigger indirect effects.  These are changes in the behavior and functioning of the 
affected environment that occur later in time or some distance away from the initial direct 
physical impacts.  Indirect effects by definition have a causal relationship to the project’s impact-
causing activities and the direct effects of those activities.  Therefore, the likelihood of 
meaningful indirect effects rises with the magnitudes of the direct effects. 

In addition to indirect effects that may be triggered by the project’s encroachment and alteration 
effects, indirect effects can also occur in the form of induced growth, defined as induced changes 
in land use patterns, population density, or business establishments that would otherwise not be 
expected without implementation of a proposed project.  These changes generally are related to 
travel time and access improvements and, in the case of this project, would be most specifically 
related to the locations of access points.  The induced growth would in turn have impacts on the 
human and natural environment. 
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The following discussions summarize the design changes and direct effects associated with 
Corridor Q Overlap Phase A compared to those associated with the portion of Alternative F1 
Modified that equates to Corridor Q Overlap Phase A as presented in the Environmental Studies 
document.  The potential for induced growth resulting from Corridor Q Overlap Phase A is 
discussed in Step 6. 

5.4.1 Corridor Q Overlap Phase A Design Changes 

As illustrated in Figure 1, the corridor location for Alternative F1 Modified was represented in 
the Environmental Studies document as a 750-foot-wide corridor, with the exception of the 
Poplar Creek crossing, where a bridge structure was proposed.  A narrower corridor was used to 
represent the bridge in order to reflect the lower environmental impacts associated with using a 
bridge at the Poplar Creek crossing instead of earth fill for road embankment.  Likewise, displays 
and other information at the September 23, 2014 location public hearing reflected a bridge 
crossing at Poplar Creek.  In contrast, a preliminary roadway design is now available for 
Corridor Q Overlap Phase A, which depicts estimated construction limits, proposed right of way 
limits, and acquisition of residual parcel remnants, also shown in Figure 1. The preliminary 
design reflects changes in the typical cross section, changes in connections to existing roads, and 
the replacement of the previously proposed Poplar Creek bridge with a box culvert and 
embankment. 

The proposed right of way encompasses the land necessary to construct, maintain, and operate 
the roadway.  As such, the proposed right of way represents the limits within which land 
disturbance may occur for Corridor Q Overlap Phase A and is therefore used for purposes of 
quantifying direct physical impacts in the Reevaluation.  During the identification of proposed 
right of way limits, an assessment also was conducted of the need to acquire residual parcel 
remnants (Bizzack, 2016a).  VDOT is authorized by state law to acquire such remnants when 
any of the following conditions apply:  1) the remnant can no longer be utilized for the purpose 
for which the entire tract is being utilized; 2) the highway project will leave the remnant without 
a means of access to a public highway; 3) the remnant is determined by VDOT to have little or 
no value or utility to the owner (referred to an “uneconomic remnant”).  (VDOT, 2016)  The 
limits of acquisitions of these remnants are designated on project plans as “proposed acquisition” 
instead of “proposed right of way.”  Notwithstanding, landowners may elect to keep ownership 
of the remnants, in which case they would not be acquired.  Final determinations of the 
acquisitions would not be made until the right of way acquisition stage. 

As shown in Figure 1, the proposed right of way and limited access footprint of Corridor Q 
Overlap Phase A is largely, but not entirely, contained within the original 750-foot-wide location 
study corridor for Alternative F1 Modified.  With the exception of the Poplar Creek crossing, the 
remainder of the 2.8 miles is nearly the same between Corridor Q Overlap Phase A and 
Alternative F1 Modified.  Corridor Q Overlap Phase A has a variable width, however, that 
reflects the actual construction limits, with some locations having a narrower and some having a 
wider footprint than the uniform 750-foot-wide corridor assumed for purposes of previous 
environmental studies.  The Reevaluation and this Indirect and Cumulative Effects Technical 
Memorandum assess the environmental consequences resulting from these changes in footprint. 

The nominal western terminus of Corridor Q Overlap Phase A is Route 614; however, the project 
area has been extended westward approximately 1,500 feet in this location.  The extension 
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encompasses part of US 121 Section IIIA4 (shown in orange in Figure 1, to the west of Corridor 
Q Overlap Phase A) and it is the only portion of Section IIIA that remains to be constructed to 
rough grade.  It has been included in this Reevaluation for Corridor Q Overlap Phase A in order 
to complete the connection between these two sections of US 121/US 460/Corridor Q. 

5.4.2 Summary of Direct Effects 

Socioeconomics and Land Use 

No businesses, farms, or nonprofit organizations would be displaced by the project.  Residential 
displacements are summarized as follows (Bizzack, 2016b): 

 Number of homes displaced:  22, the majority of these (17) are in the Route 604 intersection 
area, three are in the Route 614 area crossed by the project, and two are at the west end of 
Stable Drive 

 Average number of persons per family:  3 
 Tenure of occupants:  greater than 5 years 
 Types of occupancy (owner/tenant):  owner occupied single family dwellings, including 13 

mobile homes,;  there may be tenants, however, it is believed that on sites where there are 
multiple mobile homes family members own them 

 Estimated income range:  $15,000 - $75,000, the median household income is estimated at 
$29,821 and the family median income is estimated at $38,687 

 Minority and/or ethnic groups:  no minorities 
 Disabled persons:  none known at this time; if there are individuals that need assistance, 

VDOT will assist them by arranging meetings with realtors, banks, local government offices, 
etc., as needed 

 Elderly persons or large families:  there are several elderly persons occupying dwellings on 
the proposed project; VDOT does not believe there are large families occupying dwellings; 
however, if there are, then the relocation assistance provided will ensure that they are 
relocated to accommodate the family members 

Corridor Q Overlap Phase A would displace one cemetery, the Cantrell Cemetery, which is 
located approximately 300 feet northwest of the intersection of Stable Drive and Route 604. The 
cemetery contains 48 identifiable graves.  The oldest marked grave is dated 1886 and the most 
recent is dated 2006, with family names including Cantrell, Rose, and Stiltner.  The cemetery is 
maintained by the current property owners, who are also descendants of the deceased (Bizzack, 
2016c; S&ME, 2016). 

Finally, there are five additional acquisition areas encompassing a number of remainder parcels 
outside of the proposed right of way, as shown on Figure 1.  For purposes of the impacts 
analysis, it is assumed that the land within these areas would be purchased by VDOT; however, 
the landowners would have the option to retain ownership of the properties.  Disturbance of these 
areas by road construction activities is not expected.  Notwithstanding, disturbance of these lands 
could occur from other activities, such as mining, prior to being acquired by VDOT.  No homes, 
businesses, farms, or non-profit organizations are within the additional acquisition areas.  
However, the acquisitions would remove these lands from Buchanan County’s taxable real estate 

                                                 
4 Section IIIA, also known as the Hawks Nest Section, is approximately 2.5 miles long and runs from the US 460 
Connector to Route 614.  A Reevaluation for Section IIIA was completed in March 26, 2008, with CTB location 
approval dated June 19, 2008.  With the exception of the approximately 1,500-foot-long segment that has been 
incorporated into this Corridor Q Overlap Phase A Reevaluation, Section IIIA has been constructed to rough grade 
and funds have been programmed for paving.  Additional information can be found here: 
http://www.virginiadot.org/projects/bristol/route_121.asp. 
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base.  VDOT may attempt to convey these acquisition areas to adjoining landowners; however, it 
is not possible to predict at this time if such conveyance would actually occur. 

Natural Resources 

Streams and Wetlands  Corridor Q Overlap Phase A crosses the streams listed below: 

 Belcher Branch 
 Left Fork Bull Creek (Convict Hollow) 
 Joe Branch 
 Poplar Creek and two of its unnamed tributaries 

Alternative F1 Modified would cross Belcher Branch and Joe Branch.  Alternative F1 Modified 
also would cross Poplar Creek, but would do so on a bridge, which would not require direct 
encroachment into Poplar Creek.  Therefore, Corridor Q Overlap Phase A would involve direct 
encroachments into four streams (Left Fork Bull Creek (Convict Hollow), Poplar Creek, and two 
tributaries of Poplar Creek) that would not be encroached upon by Alternative F1 Modified.  
There are no streams within the additional acquisition areas outside the proposed right of way for 
Corridor Q Overlap Phase A. 

The 2016 waters of the United States (WOUS) jurisdictional delineation (3B Consulting, 2016) 
assigned each stream a flow regime classification of ephemeral, intermittent, or perennial based 
on field review for each identified stream.  Presence of a defined bed and bank structure, 
ordinary high water mark, evidence of water flow, and ability to transport nutrients to 
downstream waters were used to delineate the flow regime and jurisdiction of each stream 
channel observed.  All data collected during the site visits were reported on standard US Army 
Corps of Engineers (USACE) jurisdictional determination forms, which are included in the 
delineation report.  The delineation report was submitted December 12, 2016 to USACE for 
review.  A copy of the report also is included as an appendix to the Natural Resources Technical 
Memorandum (VDOT, 2017). 

Table 4 compares the lengths of delineated streams within the footprint of the Alternative F1 
Modified corridor and the proposed right of way footprint of Corridor Q Overlap Phase A.  In 
total, the Corridor Q Overlap Phase A right of way footprint would encompass more estimated 
stream length (approximately 1.53 miles) than the Alternative F1 Modified corridor 
(approximately 0.29 miles).  However, this comparison does not account for the impacts of 
disposal sites needed to dispose of excess excavated material because information on such sites 
was not available when the Alternative F1 Modified corridor was defined.  A more realistic 
comparison based on construction limits is provided following Table 4. 

Table 4.  Potential Impacts to Streams (in miles) 

Stream Type 

Alternative F1 Modified 

(within Corridor) 

Corridor Q Overlap Phase A 

(Within Proposed Right of Way) 

Ephemeral 0.22 0.40 

Intermittent 0 0.18 

Perennial 0.07 0.95 

Total 0.29 1.53 

Note:  Figures for Alternative F1 Modified do not account for impacts of disposal of excess excavated material since quantities 
and disposal sites were unknown at the time the Alternative F1 Modified corridor was defined.  Table 5 provides a more realistic 
comparison based on estimated construction limits. 
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After FHWA approved the location of Alternative F1 Modified within the Corridor Q/Section 
IIIB Overlap and indicated that the project could proceed to subsequent development, VDOT and 
the DBT began design work.  As part of that effort, the DBT developed estimated cut and fill 
limits and evaluated various options regarding the amount of earthwork required.  The DBT 
determined that under the four-lane design originally proposed, Corridor Q Overlap Phase A 
would have required excavation of approximately 14.5 million cubic yards of rock and soil 
(Bizzack, 2017).  Most of the excavated material would have had to be deposited in offsite 
disposal areas because, with a bridge proposed at the Poplar Creek crossing, there were not 
enough roadway fill sections to accommodate the material.  Given that the two largest cost 
elements of roadway construction involve excavation and bridges, the DBT undertook analyses 
to eliminate the bridge over Poplar Creek and construct a roadway embankment at the same 
location using the excess excavated material.  The DBT also looked at ways to reduce the 
amount of earthwork required, which resulted in the proposed reduction in typical cross section 
to accommodate a two-lane roadway with truck climbing lane.  This change resulted in reduction 
in excavation to approximately 11.8 million cubic yards (Bizzack, 2017).  These modifications 
(reduction of typical cross section and elimination of bridge at Poplar Creek) would substantially 
reduce construction costs while also achieving more of a balance of cut and fill earthwork and 
substantially reducing the need for offsite disposal of excess material.  Although the proposed fill 
at the Poplar Creek crossing would impact Joe Branch, Poplar Creek, and two unnamed 
tributaries of Poplar Creek to an extent that Alternative F1 Modified would not, the box culvert 
and fill option would substantially reduce impacts to other streams by avoiding off-site disposal 
of excess material.  Specifically, under the bridge scenario, the DBT estimated that disposal of 
excess excavation would need to occur at four separate sites entailing impacts to Knotty Poplar 
Fork and increased impacts at Left Fork Bull Creek (Convict Hollow), Joe Branch, and unnamed 
tributaries of Poplar Creek.  Additional impact to Belcher Branch also would occur as a result of 
providing a connection at Route 614.5  No stream impacts are now proposed as part of offsite 
disposal of excess excavation.  Table 5 compares impacts within roadway construction limits 
and excess material disposal sites under the two scenarios. 

Table 5 – Summary of Estimated Stream and Wetland Impacts within Construction Limits 

 Projected Permanent Stream Impacts (linear miles) Projected 
Permanent 

Wetland 
Impacts (acres) Roadway 

Excess Material 
Disposal Areas Total 

Phase A with Bridge at Poplar 
Creek, Disposal Areas 
Required 

0.22 1.28 1.5 0.36 

Phase A with Box Culvert and 
Fill at Poplar Creek, No 
Disposal Areas Required 

1.03 0 1.03 0.01 

 
In summary, the DBT’s analysis concluded that by consolidating the excavated material into a 
single, larger embankment at Poplar Creek, the overall stream impacts would be less than for a 
scenario that includes a bridge at Poplar Creek and disposal sites for excess excavated material.  
(See Bizzack, 2017 for additional details.) 

                                                 
5  The original configuration of the roadway called for a connection at Route 614 as a connection at Route 604 
would not be practicable under the bridge scenario at Poplar Creek. 
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As reported in the Environmental Studies document, the NWI database shows no wetlands 
within the project area.  However, a jurisdictional wetland delineation (3B Consulting Services, 
2016) did identify palustrine emergent (PEM) wetlands, approximately 0.03 acres of which are 
located within Corridor Q Overlap Phase A proposed right of way limits. 

With respect to open water, there is one pond approximately 0.23 acres in size within the 
proposed right of way of Corridor Q Overlap Phase A.  There were no pond impacts reported for 
Alternative F1 Modified in the Environmental Studies document. 

Water Quality  Corridor Q Overlap Phase A would directly impact two impaired waterbodies – 
Poplar Creek, and Bull Creek and its tributaries.  In addition, Levisa Fork, also an impaired 
water, lies downstream of the project and is within the same 12-digit HUC watershed (Home 
Creek-Levisa Fork).  As indicated in the 2001 FEIS (FHWA, 2001) and the Environmental 
Studies document, construction of US 121 is not expected to substantially further impair the 
area’s water quality. While the 2014 Environmental Studies document proposed a bridge 
crossing at Poplar Creek, the 2001 FEIS anticipated stream impacts within the corresponding 
segment (Segment 237) of Alternative F1 (See Table 4.22, page 4-58), which crosses Poplar 
Creek. 

Potential short-term impacts to impaired waters include increased sedimentation, increased 
turbidity from in-stream work, and possible spills or non-point source pollutants entering 
groundwater or surface water from storm runoff.  Potential long-term effects from construction 
of Corridor Q Overlap Phase A include the addition of approximately 27 acres of impervious 
surfaces, vehicular traffic, and consequent increases in pollutants washed from the road surface 
into receiving water bodies.  The addition of impervious surfaces can potentially increase 
stormwater flows, thus increasing sedimentation and turbidity problems in downstream waters. 

Floodplains and Flooding  Based on current GIS data layers produced by the Federal 
Emergency Management Agency (FEMA), there are no designated 100-year floodplains along 
the project corridor.  Although there are no floodplains subject to the provisions of EO 11988, 
potential localized flooding resulting from project construction also has been considered.  The 
elimination of the bridge spanning Route 604 and Poplar Creek resulted in the design of a 
roadway embankment and box culvert to convey the flow of Poplar Creek beneath the planned 
fill.  The culvert was designed to convey the 100‐year design storm, and based on 
constructability, cost, and performance, a triple 84‐inch by 84‐inch concrete box culvert was 
determined to be suitable for the site (Bizzack, 2016d).  Potential backups of Poplar Creek were 
modeled to determine potential impacts to upstream properties in the event that one of the barrels 
of the triple box culvert were to become clogged.  Any real property anticipated to be impacted 
by the backwater would be included in the area of property acquisition for the project.  The 
results of the modeling showed a backup of water for approximately 450 feet upstream of the 
box culvert if the third chamber were blocked.  Beyond the 450-foot distance, the stream 
elevations are the same as the unblocked model.  Accordingly, the backwater area has been 
included in the right of way footprint for Corridor Q Overlap Phase A. 

Wildlife and Habitat  Corridor Q Overlap Phase A would result in removal of wildlife habitat, 
including forest areas.  Based on the US Geological Survey (USGS) National Land Cover 
Dataset (NLCD), approximately 229 acres of forest lie within the proposed right of way and 
limited access footprint of Corridor Q Overlap Phase A, an increase over the 159 acres estimated 
within the Alternative F1 Modified 750-foot-wide corridor.  Note that these estimates allow for a 
comparison of total forest area within the two footprints and do not represent actual impacts.  
Based on the construction limits of Corridor Q Overlap Phase A, the actual impacts to forest are 
estimated at approximately 124 acres (Bizzack, 2016e). Within the additional acquisition areas 
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are additional forested areas totaling approximately 156 acres.  These areas would not be 
disturbed by the project activities. 

Corridor Q Overlap Phase A would not impact any known wildlife habitat corridors. Aquatic 
animals would be able to move through the countersunk triple box culvert at Poplar Creek; 
however terrestrial animals would likely cross the roadway from above the embankment and 
thereby experience risk of collisions with vehicles traveling on the roadway. While individual 
animals may attempt to cross the roadway at Poplar Creek, the high embankment may deter 
some animals.  Notwithstanding, habitat conditions along Poplar Creek in the vicinity of the 
project are poor and generally unsuitable for use as a wildlife habitat corridor. 

Federally Listed Threatened and Endangered Species  Corridor Q Overlap Phase A may 
affect five species that are listed as threatened or endangered under the Endangered Species Act, 
as follows: 

 Three endangered bat species  

- Gray bat (Myotis grisescens)  

- Indiana bat (Myotis sodalis) 

- Virginia big-eared bat (Corynorhinus (=Plecotus) townsendii virginianus)  

 One threatened  bat species  

- Northern long-eared bat (Myotis septentrionalis) 

 One threatened crustacean species  

- Big Sandy crayfish (Cambarus callainus) 

No formal bat surveys or detailed habitat assessments have been conducted at this time.  
However, open mine portals are present in the project area that may provide suitable winter 
habitat for all bat species and summer habitat for the Virginia big-eared bat and gray bat.  
Additionally, forested communities are present that may contain suitable summer roosting 
habitat for the Indiana and northern long-eared bat. 

No formal Big Sandy crayfish surveys or detailed habitat assessments have been conducted at 
this time.  If suitable habitat is present, it is likely limited to the largest affected stream, Poplar 
Creek.  If present, impacts to Big Sandy crayfish could occur as a result of in-stream 
construction, potential contaminants in runoff from the road, and erosion and sedimentation 
occurring as a result of alterations to the watershed. 

Coal Mines 

Acidic Stormwater Runoff  The geologic features of the study area consist of sedimentary 
rocks (sandstone, siltstone, shale, conglomerates, and coal).  When sulfidic minerals, such as 
pyrite, within sedimentary rocks are exposed to air and water, a natural chemical reaction 
produces sulfuric acid, which increases the acidity of stormwater runoff.  The acidic runoff can 
corrode road infrastructure, degrade water quality, and affect aquatic plants and animals.  In 
research that included compilation of a statewide sulfide hazard rating map, Orndorff and 
Daniels (2002) reported that the Appalachian Plateau region of Virginia poses a relatively low 
sulfide hazard risk.  This is because some of the geologic formations in the region are generally 
low in sulfur content and others contain carbonate agents that offset the relatively minor amounts 
of sulfides found in most geologic sections.  Although coal seams may contain accumulations of 
sulfides, these seams are relatively thin and are usually completely removed and marketed during 
road construction. 
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Active Mines  At the time of the completion of the Environmental Studies document, there were 
no active or permitted mines within the Corridor Q Overlap Phase A corridor and there were no 
pending mining applications.  On September 10, 2015, however, a coal surface mining operation 
(CSMO) permit was issued to the Black Diamond Company, a subsidiary of United Coal 
Company.  CSMO #1102133, also known as Surface Mine No. 1, encompasses approximately 
224 acres and lies partially within the boundaries of Corridor Q Overlap Phase A, as shown in 
Figure 6.  Approximately 34 acres of the mine lie within the proposed right of way of Corridor 
Q Overlap Phase A; another approximately 30 acres of the mine are within the additional 
acquisition area. 

The following information is summarized from Technical Memorandum:  Assessment of Impacts 
on the Project from Surface Mine No. 1 Active Mine, DMLR Permit No. 1102133 (Bizzack, 
2016f).  Surface Mine No. 1 is currently active and coal removal is ongoing in accordance with 
the mining permit.  The activities associated with the current approved permit include plans to 
actively mine coal from 2016 through 2017.  The overburden and interburden materials removed 
as part of the surface mining will be replaced within the mine limits to the approximate original 
contours (AOC).  Excess material generated as a result of the swell of the excavated materials 
will be placed in designated disposal sites within the permit boundary (see Figure 6).  The 
mining and reclamation activities have implications for the design and construction of the 
Corridor Q Overlap Phase A roadway.  Options are being considered for adjustments to cut 
slopes to ensure stability and to maintain positive drainage; construction of transition zones to 
account for material changes from existing rock to reclaimed mine spoil slope; removal and 
replacement of some or all of the mine fill; dynamic compaction of the mine fill; blending of the 
mine fill with materials excavated from roadway cuts; or other means to be identified during the 
final design phase of Corridor Q Overlap Phase A. 

Abandoned Mine Voids  An abandoned underground mine, referred to as KAP Mining Inc. No. 
1 (KAP No. 1 Mine), intersects the estimated excavation limits for Corridor Q Overlap Phase A.  
This mine was not identified in the Environmental Studies document because it was not known 
at the time. The KAP No. 1 Mine is an abandoned deep mine with some voids measured to be 
over 10 feet high.  Test borings have shown accumulated water within some of the mine voids.  
According to the Technical Memorandum:  Remediation of Planned Cut Slope Station 292+00 – 
300+00 Due to Abandoned Mine Voids and Drainage (Bizzack, 2016g), the surface mining 
discussed above for Surface Mine No. 1 will remove a portion of the mine void and will drain 
water trapped within the abandoned mine works.  Water accumulating within the mine works in 
the future will likely seep through mine spoil placed within the surface mining limits during the 
reclamation phase of the surface mining.  By excavating coal from within the boundary of the 
underground mine it is unlikely that substantial amounts of water will remain in the abandoned 
works following surface mining and no substantial problems relative to the underground mine 
and construction of Corridor Q Overlap Phase A are expected. 

5.5 Step 5 – Indirect Effects Analyzed 

Taking into consideration the impact-causing activities and the potential direct effects 
summarized in Step 4, along with the induced growth potential of the project discussed in Step 6 
below, Table 6 outlines the indirect effects considered and identifies those carried forward for 
full analysis. 
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Figure 6.  Coal Mines
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Table 6.  Screening Matrix:  Potentially Notable Indirect Effects Meriting Analysis 

    
Link between Indirect Effect and Goal or Notable 

Feature 

Indirect Effect Type 

Impact-Causing 
Activities (Direct 

Effects) 
Indirect Effects from 

Direct Effects 

Potential 
Manifestation of 
Indirect Effects 

Yes, analyze 
further No further analysis 

Encroachment-
alteration 

Ecological effects Habitat fragmentation 
and degradation 

Potential changes in 
wildlife population 
density and species 
richness 

  

Disruption of ecosystem 
functioning 

Loss of headwater 
streams resulting in 
reduction of carbon and 
nutrient transfers; 
disruption of wildlife 
movements 

  

Disruption of natural 
processes 

Alterations of hydrology 
and species interaction 

  

Socioeconomic effects Changes in community 
cohesion and stability 

Communities become 
more attractive, or 
unattractive, depending 
on perceived benefits or 
detriments of living in 
proximity to new road 

  

Changes in travel 
patterns for commuters, 
shoppers, and service 
users 

Perceived 
improvements to quality 
of life due to improved 
access to jobs, goods, 
and services 

  

Minority and low-income 
populations 

The project would have 
no direct 
disproportionately high 
and adverse effects on 
minority or low income 
populations.  

 

 

 
There are no minority or low-
income populations within or 

adjacent to Corridor Q Overlap 
Phase A. 

Air quality No significant direct air 
quality impacts are 
expected.  The project is 
in an area designated by 
US Environmental 
Protection Agency as 
attainment for all 
National Ambient Air 

 

 
 

Indirect effects are included in the 
general air quality analysis. 
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Link between Indirect Effect and Goal or Notable 

Feature 

Indirect Effect Type 

Impact-Causing 
Activities (Direct 

Effects) 
Indirect Effects from 

Direct Effects 

Potential 
Manifestation of 
Indirect Effects 

Yes, analyze 
further No further analysis 

Quality Standards and 
conformity does not 
apply. 

Floodplain 
encroachment 

The project would not 
have direct impacts on 
Federal Emergency 
Management Agency-
designated 100-year 
floodplains. 

 

 

 
There are no 100-year floodplains 

within the project limits. The 
culvert at Poplar Creek would be 
designed to convey the 100-year 
design storm. In the event that 

one of the barrels of the triple box 
culvert becomes clogged, any real 

property anticipated to be 
impacted by such a backup was 
included in the area of property 

acquisition for the project. Based 
on these factors, floodplain 
impacts are not a significant 

issue. 
Threatened and 
endangered species 

The project may affect 
four listed bat species. 

Incremental losses of 
habitat  

  

Historic properties The project would have 
no effect on historic 
properties. 

 

 

 
Reviews under Section 106 of the 
National Historic Preservation Act 
have concluded that the project 
would have no direct or indirect 
effects on historic properties. 

Induced growth 
(access alteration) 

Access alterations Influence on 
development location 
decisions 

Development 
surrounding 
intersections of new 
road with existing roads 

  

 Mobility enhancement Influence on 
development location 
decisions 

Enhanced 
attractiveness of region 
for economic activity 
 

  

Effects related to 
induced growth 

  Increased employment 
opportunities 

  

Increased business 
opportunities 

  

Stream displacement   
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Link between Indirect Effect and Goal or Notable 

Feature 

Indirect Effect Type 

Impact-Causing 
Activities (Direct 

Effects) 
Indirect Effects from 

Direct Effects 

Potential 
Manifestation of 
Indirect Effects 

Yes, analyze 
further No further analysis 

Wetland displacement   

Floodplain 
encroachment 

 

 
The geographic extent of 

floodplains is not large and 
construction in floodplains is 

controlled by regulatory programs.  
Based on these factors, floodplain 

impacts are not a significant 
issue. 

Threatened & 
endangered species 

  

Wildlife habitat   

Historic properties 

 

 
Reviews under Section 106 of the 
National Historic Preservation Act 
have concluded that the project 
would have no direct or indirect 
effects on historic properties. 
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5.6 Step 6 – Analysis of Indirect Effects 

5.6.1 Induced Growth 
Induced growth is development that would not otherwise occur if the project were not 
constructed.  The purpose and need for the project is largely related to improving economic 
development opportunities in the area; therefore, such development is a desired outcome of the 
project.  However, the locations, let alone the magnitude of such development, are difficult to 
predict with certainty.  While transportation access and mobility certainly are important factors 
in land use and development decision-making, other important factors also affect such decision-
making, including whether the land form is suitable for development, the availability of utilities, 
the state of the economy, and even personal preferences of landowners.  Additionally, 
distinguishing between specific development that would occur anyway in the absence of the 
project (development is always occurring for reasons unrelated to just transportation) and 
development that would not occur but for the project is even more difficult. 

In support of the preparation of a Supplemental Environmental Impact Statement for US 121 
Section II that was approved by FHWA on June 6, 2016, a workshop was held at Breaks 
Interstate Park in May 2015 to seek the input of local government and agency representatives in 
developing estimates of future population, employment, and land use forecasts for the three-
county region (Buchanan, Dickenson and Wise Counties) with and without the construction of 
US 121. Attendees, including representatives of Buchanan County, noted how transportation 
improvements represented by US 121 could help connect the local assets in the area and 
accommodate economic diversification efforts.  To estimate the potential magnitude of induced 
growth effects and to develop inputs to a traffic forecasting model, a planning judgment method 
was used to forecast future population and employment with and without US 121. 

During the workshop, information was provided on the region, including characteristics of the 
transportation system, traffic analysis zones (TAZ), accessibility, existing land cover and slopes, 
and land use forecasting methods in order for the group to gain mutual understanding and a level 
of consensus with respect to estimates of future demographic forecasts.  Based on input from the 
participants during the workshop, estimates were developed for growth (or decline) in total 
population and employment within the entire three-county area and then divided by county, 
followed by distribution at the TAZ level.  Local officials were asked to provide estimates of 
where the anticipated growth predicted for the Build conditions would be located by TAZ. 

Population and employment estimates developed for Buchanan County as part of the workshop 
are applicable to Corridor Q Overlap Phase A, which was included in the area of analysis. The 
results indicated that the expected effect of US 121 is not just supporting modest growth over 
current conditions, but also helping to offset declines in population and employment that would 
otherwise be expected without the project.  This expected effect is consistent with the indirect 
effects analysis for Alternative F1 Modified in the Environmental Studies document, which 
indicated that the proposed improvements would support efforts of local government and 
economic development officials to attract new industry and tourism to the area.  Negative growth 
was anticipated to occur for the No-Build condition (VDOT, 2015). 

The workshop analysis assumed that the induced growth effects would occur by the design year; 
it did not attempt to establish the timing of when potential induced development might occur 
over the intervening period leading up to the design year.  To assess more specifically the most 
likely locations for induced development as a result of Corridor Q Overlap Phase A, access 
points to the new highway have been considered, as described further below. 
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Corridor Q Overlap Phase A would be a controlled access facility with access to adjacent lands 
only in the vicinity of the Route 604 intersection.  Therefore, assuming that lands surrounding 
the intersection would experience the greatest pressure and have the greatest likelihood for 
induced development is reasonable.  That is not to say that induced development could not occur 
farther away from the intersection, but such development would most predictably occur in the 
vicinity of the intersection.  Therefore, in accordance with the methodology described earlier in 
Sections 4.1.6 and 5.2.2 based on NCDOT guidance (NCDOT 2001), the most likely induced 
growth effects of the project have been assessed by identifying a zone of potential influence 
having a one-mile radius around each connection of the new road with an existing road and 
extending that zone out to five miles along the connecting roads.  More specifically, as shown in 
Figure 4, the induced growth study area is assumed to include the 3.14 square miles 
(approximately 2,010 acres) within the one-mile-radius circle of the intersection of Corridor Q 
Overlap Phase A and Route 604, plus additional area along the roads branching out from the 
circle for a distance of five miles. This area of potential induced growth includes areas within 
and around the Town of Grundy, which was identified as the primary location for growth and 
development in the indirect and cumulative impacts analysis for Alternative F1 Modified in the 
Environmental Studies document.  It also includes the Southern Gap Business Park area, which 
is a designated growth area for Buchanan County. 

Table 7 summarizes the existing land cover within the induced growth study area shown in 
Figure 4.  As shown in the table, the majority of land cover is forestland.  The developed land 
consists primarily of open space areas (i.e., a mixture of some constructed materials but mostly 
vegetation in the form of lawn grasses), followed by low to medium intensity areas.  Lands 
potentially subject to induced development include lands that are not already developed and are 
not within steep terrain. The U.S. Department of Housing and Urban Development classifies 
terrain exceeding 18 percent slope as “unsatisfactory” for residential and commercial 
development (HUD, 2013). Wise County, which also lies within the Appalachian Region in 
Virginia, suggests in its Comprehensive Plan (County of Wise, 1998) that slopes in excess of 20 
percent are generally considered unsuitable for urban type development.  For the purposes of this 
analysis, lands within the induced growth study area that exceed 20 percent slope were assumed 
to not be suitable for development.  Based on this criterion and the land cover data presented in 
Table 7, approximately 739 acres (51 percent) of the 12,380 acres of undeveloped land within 
the induced growth study area are suitable for development and represent areas of potential 
induced growth resulting from Corridor Q Overlap Phase A. 

Table 7.  Land Cover in Induced Growth Study Area (acres) 

Land Cover  <20% Slope  > 20% Slope  Total 

Barren Land  73  5%  460  4%  533 

Cultivated Crops  7  0%  3  0%  10 

Deciduous Forest  396  27%  9,980  79%  10,376 

Developed, High 
Intensity* 

35 
2%  17  0%  52 

Developed, Low 
Intensity* 

222 
15%  253  2%  475 

Developed, Medium 
Intensity* 

264 
18%  99  1%  363 

Developed, Open Space*  110  8%  639  5%  749 
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Land Cover  <20% Slope  > 20% Slope  Total 

Emergent Herbaceous 
Wetlands 

1 
0%  0  0%  1 

Evergreen Forest  1  0%  13  0%  14 

Grassland / Herbaceous  216  15%  872  7%  1,088 

Mixed Forest  4  0%  83  1%  87 

Open Water  71  5%  21  0%  92 

Pasture / Hay  40  3%  213  2%  253 

Shrub / Scrub  1  0%  16  0%  18 

TOTALS  1,441  100%  12,670  100%  14,113 

Land Not Already 
Developed 

 
739 

 
51% 

 
11,640 

 
92% 

 
12,380 

Source: NLCD, 2016 

* Developed land is a mixture of constructed materials and vegetation and the category is subdivided based on 
amount of impervious surface.  In open space, impervious surface accounts for less than 20% of total cover; low 
intensity, 20-49% of total cover; medium intensity, 50-79% of total cover; and high intensity, 80-100% of total 
cover. 

 
Buchanan County’s Comprehensive Plan includes a land use plan, which is sufficiently 
generalized to permit flexibility in development yet specific enough to give proper direction to 
future growth (Buchanan County 1994).  The plan indicates that future residential development 
should take place in areas where public water and sewer services are available.  It also states that 
all development should be located outside of floodplains and that development plans meant for 
level land should not be forced upon the rugged slopes of Buchanan County's mountains.  The 
plan envisions commercial development occurring primarily as small service oriented businesses 
in a random pattern related to population density, location, and highway improvements.  Major 
commercial development would occur in and around Grundy and the US 460 corridor.  
Development of the tourism industry would provide opportunities for further commercial 
development along VA 83 and US 460. 

The effect of improved mobility (i.e., faster travel times and improved connectivity to regional 
travel networks) is difficult to predict.  Faster travel times obviously can increase the reach of 
businesses to raw materials, markets, and labor pools.  Trucks traveling into, out of, and through 
the region currently are forced to use highway segments that pose operating and safety 
challenges.  Existing VA 83 is a narrow, winding, two-lane roadway with no access controls.  
Although business location decisions are based on a wide range of factors, including local land 
use plans, available labor pool, cost of living, and utility costs, efficient transportation provides 
mobility to markets that is critical to remaining competitive in an increasingly global economy.  
The lack of such mobility hampers regional efforts to attract new employers.  Improved mobility 
would enhance the marketability of the region for business.  Furthermore, there are existing and 
planned recreational opportunities associated with various trails, and the natural beauty and 
cultural heritage of the region that are being promoted by local and regional officials.  Better 
mobility would make these opportunities more attractive to potential visitors within and beyond 
the region.  However, the study area has not been expanded beyond the area previously described 
because this analysis focuses on the indirect effects of Corridor Q Overlap Phase A.  Corridor Q 
Overlap Phase A would not by itself provide mobility at a regional scale that would achieve 
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realization of regional scale tourism and economic activities.  Rather, Corridor Q Overlap Phase 
A would provide incremental transportation benefits at a smaller scale independently of other 
potential transportation projects, yet still serve as a link in an overall regional network.  
Likewise, there are other links in the network that provide independent and incremental 
transportation benefits and that do not affect the same environmental resources that are affected 
by Corridor Q Overlap Phase A. 

5.6.2 Effects Related to Induced Growth 

Employment Opportunities  If induced growth materializes, local residents would benefit from 
increased employment opportunities.  Such opportunities may include construction jobs and, 
depending on the types of businesses established, service, manufacturing, education, research, 
and other types of jobs. 

Business Opportunities  A variety of business types could be attracted to induced development 
areas.  They may be travel or recreation-related service business (hotels, restaurants, tour 
businesses), manufacturing or warehousing related, or consumer related (shopping centers), or 
other types. 

Stream and Wetland Displacements  Construction of developments potentially induced by the 
project could displace or relocate streams or wetlands.  However, the amount of wetland in the 
area is small, approximately one acre, as indicated in Table 7.  Open waters comprise 
approximately 71 acres, or about 5 percent, of the total area with less than 20 percent slopes.  It 
is not possible to make a reliable estimate of stream and wetland displacement impacts that 
might be incurred as a result of development that might actually be induced by Corridor Q 
Overlap Phase A.  The increment of development attributable to the project versus development 
that would occur anyway for other unrelated reasons is not possible to discern.  Moreover, 
streams and wetlands are not the most suitable places to locate development.  Furthermore, 
impacts to these resources are restricted and regulated by USACE and any impacts would require 
the developer to acquire appropriate permits and implement appropriate mitigation. 

Threatened or Endangered Species  Construction of developments potentially induced by the 
project could destroy or modify habitat for federally listed species.  More specifically, such 
development could involve forested areas that may serve as habitat for federally listed threatened 
or endangered bat species.  Deciduous forest comprises approximately 396 acres, or 27 percent, 
of the total area with less than 20 percent slopes and less than four percent of the total deciduous 
forest within the induced growth study area.  It is not possible to make a reliable estimate of 
forest displacement impacts that might be incurred as a result of development that might actually 
be induced by Corridor Q Overlap Phase A.  The increment of development attributable to the 
project versus development that would occur anyway for other unrelated reasons is not possible 
to discern.  Displacement of forest by development likely would occur incrementally over time 
rather than all at once.  Loss of forest within these areas would reduce the overall quantity of bat 
habitat in the area.  However, deciduous forested areas on slopes greater than 20 percent amount 
to nearly 10,000 acres, which are likely to remain largely undisturbed by residential or other 
building development.  Notwithstanding, these areas could be susceptible to removal by surface 
mining or logging activities.  Such removal would be temporary as it is expected that these areas 
would be replanted.  These activities can occur in the absence of Corridor Q Overlap Phase A. 

Wildlife Habitat  Construction of developments potentially induced by the project could 
displace various types of habitat, including forest, barren land, grassland, or streams and 
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wetlands.  The discussion in the preceding paragraph of deciduous forest displacement is also 
applicable to wildlife habitat in general.  Again it is not possible to make a reliable estimate of 
displacement impacts on the different types of habitat that might be incurred as a result of 
development that might actually be induced by Corridor Q Overlap Phase A. The increment of 
development attributable to the project versus development that would occur anyway for other 
unrelated reasons is not possible to discern. 

5.6.3 Encroachment-Alteration Effects 

Socioeconomic Effects  Alteration of travel patterns and accessibility may, over time, result in 
changes to community composition, cohesion, and stability.  Communities can become more 
attractive, or unattractive, depending on perceived benefits or detriments of living in proximity to 
the new road.  Such changes may take years before they are manifested or recognized.  Changes 
in travel patterns may also result in perceived improvements to quality of life due to improved 
access to jobs, goods, and services. 

Ecological Effects  Habitat fragmentation and degradation may bring about potential changes in 
wildlife population density and species richness.  These changes may only be realized over a 
period of years or decades.  Changes in stream hydrology or configuration by the initial project 
construction could result over time in ecological changes downstream as biota adjust to modified 
flow regimes or changes in sediment inputs.  Loss of headwater streams could result in changes 
in nutrient and detritus inputs to larger downstream waters.  Such changes could potentially 
affect food availability and resident biota populations.  Excavation and earthwork during 
construction could result in exposure of acid- and/or total dissolved solids (TDS)-bearing soils 
and rocks, the runoff from which could affect downstream water chemistry.  Changes in water 
chemistry could also affect resident biota.  Implementation of strict erosion and sediment control 
measures during construction would reduce potential temporary indirect impacts to surface 
waters.  Modern temporary and permanent stormwater management measures, including 
stormwater management ponds, sediment basins, vegetative controls, and other measures would 
be implemented to minimize potential degradation of water quality due to increased impervious 
surface, drainage alteration, and soil disturbance.  These measures would reduce or detain 
discharge volumes and remove many pollutants before discharging into receiving bodies of 
water.  The project would comply with the Virginia Erosion & Sediment Control (ESC) Law and 
Regulations, the Virginia Stormwater Management (SWM) Law and Regulations, the most 
current version of the VDOT Annual ESC and SWM Specifications and Standards, and the 
project-specific ESC and SWM plans. 

5.7 Step 7 – Assessment of Consequences and Mitigation 

Even though improvements to access and mobility in and of themselves do not guarantee that 
development will occur, induced development is assumed to occur.  Indeed, such development 
would fulfill a key element of the purpose and need for the project.  Although some of the 
resulting impacts of such development may be perceived as negative (e.g., impacts to streams, 
wetlands, and wildlife habitat), other impacts would be perceived as very beneficial (economic 
opportunities, improved travel time and safety, and better quality of life).  Many of the direct 
impacts that may translate into encroachment-alteration indirect effects can be mitigated to some 
extent.  For example, stream displacements would be offset by stream mitigation required by 
federal and state permitting regulations.  Temporary and permanent stormwater management 
measures would be implemented to minimize downstream contamination by construction and 
highway runoff. 
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Based on the above discussion, the nature and magnitude of indirect effects identified for 
Corridor Q Overlap Phase A are consistent with the indirect effects identified in both the 2001 
FEIS for Alternative F1 (the original selected alternative identified in the ROD) and the 2014 
Environmental Studies document for Alternative F1 Modified. 

6. CUMULATIVE EFFECTS ANALYSIS 

Cumulative effects (40 CFR 1508.7) result from the incremental impacts of an action when 
added to other past, present, and reasonably foreseeable future actions that affect the same 
resources.  To alleviate confusion regarding the nature of cumulative impacts, the Council on 
Environmental Quality issued guidance on consideration of past actions (CEQ, 2005).  
According to the guidance, environmental analysis required under NEPA is forward-looking in 
that it focuses on the potential impacts of the proposed action that an agency is considering.  
Accordingly, a cumulative effects analysis is not merely a cataloging of the environmental 
impacts of past actions.  Rather, the analysis considers “the identifiable present effects of past 
actions to the extent that they are relevant and useful in analyzing whether the reasonably 
foreseeable effects of the agency proposal for action and its alternatives may have a continuing, 
additive, and significant relationship to those effects.”  The aggregate environmental effects of 
past actions in the study area are reflected in the current state of the affected environment. 

6.1 Step 1 – Affected Geographic Area and Time Frame 

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 5.2.2.  
The analysis of cumulative effects must consider past, present, and reasonably foreseeable future 
actions.  The time frame for this cumulative effects assessment begins in the 1950s, with the 
advent of large-scale surface mining in the region, and ends at the year 2040, the design year for 
the project. 

6.2 Step 2 – Affected Resources 

During the indirect effects analysis, an inventory of notable features was performed.  These same 
resources were also reviewed for potential cumulative effects.  Existing conditions information 
for these resources is contained in Section 5.3 of this report.  For the purposes of this analysis, 
the environmental baseline includes the current conditions of these resources.  The social and 
natural resources within the indirect and cumulative effects study area have been manipulated 
and impacted by human development, resource extraction activities, and all of the other past and 
present actions described in Section 6.3.  This baseline can be assumed to be further impacted by 
all of the reasonably foreseeable future actions also described in Section 6.3.  All of these past, 
present, and reasonably foreseeable actions play a role in establishing the environmental 
baseline. 

6.3 Step 3, Other Past, Present, and Reasonably Foreseeable Actions 

As stated in the methodology section (Section 4.2.3), the time frame for this cumulative effects 
assessment begins in the 1950s, with the advent of large-scale surface mining in the region, and 
ends in the year 2040, the design year for the project.  Past, present, and reasonably foreseeable 
actions considered in the analysis were identified by reviewing past documentation and records 
of public and agency input from past project review efforts.  Past, present, and reasonably 
foreseeable actions considered in the analysis are listed in Table 8. 
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Table 8.  Past, Present, and Reasonably Foreseeable Actions 

Project Name Project Type Description 
Coal mines Resource extraction Surface coal mines throughout the study 

area, ongoing 

Coal mine reclamation Restoration / mitigation Reclamation of current mined lands and pre-
1977 Surface Mining Control and 
Reclamation Act (SMCRA) abandoned mine 
lands, ongoing 

Gas wells and distribution lines Resource extraction Gas wells throughout study area, pipelines 
to collection points 

Spearhead Trails Recreation System of off-highway-vehicle (OHV) trails 
throughout the seven-county region of 
southwest Virginia; some proposed portions 
of trails would be in vicinity of study area 

Southern Gap Business Park Commercial/Industrial 3,000-acre business park, including 1,100 
acres of developable land, located on 
reclaimed mine land south of Corridor Q 
Overlap Phase A 

US 121 Section IIIA (Hawks Nest) Transportation Construction to rough grade complete  - 
Planning for finished grade, NEPA complete 

US 121 Section IIIB (east of Route 604)  Transportation Portion of Section IIIB of proposed US 121 
between Route 604 and Route 643 

6.4 Impacts of Past, Present, and Reasonably Foreseeable Actions 
6.4.1 Coal Mining 

Types of Coal Mining  There are several different types of coal mining.  Which type is used at a 
particular location depends upon the geology of the site, the depth below ground of the coal 
seam(s) or coal bed(s), and the economics of extraction methods.  The list below briefly 
describes the types and they are illustrated in Figure 7. 

 Underground modes of access include drift, slope, and shaft mining, and actual mining 
methods include room and pillar and longwall mining. 

 Drift mines are underground mines that enter horizontally into the side of a hill and mine the 
coal within the hill. 

 Slope mines are underground mines that usually begin in a valley bottom with a tunnel slope 
down to the coal to be mined. 

 Shaft mines are underground mines with vertical shafts and elevators to get down to the coal.  
Such shafts can reach 1,000 feet or more below the surface. 

 Area surface mines remove shallow coal over a broad area where the land is fairly flat.  
Large dragline shovels remove the overburden above the coal and, after the coal has been 
removed, move the overburden back into the pit. 

 Contour surface mining is used in steep mountainous terrain where there are coal outcrops on 
the side of a hill.  A wedge of overburden is removed along the coal outcrop on the side of 
the hill, forming a bench at the level of the coal.  After the coal is removed, the overburden is 
placed back on the bench to return the hill to its natural slope.  [Note:  prior to the 1977 
Surface Mining Control and Reclamation Act (SMCRA), such reclamation was not required; 
therefore, there are a number of mine sites throughout the region with pre-SMCRA high 
walls remaining.] 
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Source:  Kentucky Geological Survey, University of Kentucky  

Figure 7.  Coal Mining Methods 



Indirect and Cumulative Effects Technical Memorandum Corridor Q Overlap Phase A 

January 19, 2017  38 

 Augur mines are operated on surface-mine benches, such as from contour surface mining 
(before they are covered up); the coal in the side of the hill that cannot be reached by contour 
mining is drilled (or augured) out. 

 Highwall mining is similar to augur mining, but uses different equipment, a remotely 
operated cutter module instead of an augur. 

Mountaintop removal mines are used where coal seams (coal beds) occur near the top of a 
mountain.  Large quantities of overburden are removed from the top of the mountain, the coal is 
removed, and the overburden is replaced to approximate original contours, as required by law 
(unless a different post-mining land use is explicitly approved in the mine permit).  
Notwithstanding the explicit definition of mountaintop mining in SMCRA, many equate all types 
of surface mining with mountaintop removal mining. 

Extent of Coal Mining  Coal mining has been occurring in Buchanan County since the mid-
1800s.  However, prior to the 1950s, most coal mining was in underground mines or on the 
surface as contour mining.  Surface mining increased dramatically after the 1950s as a result of 
increased demand for coal and advances in the mechanization of coal removal.  Table 9 and 
Figure 8 show the progression of surface mining in the region from the 1950s to the present.  
These data and the graphic are not meant to represent a complete history of coal mining in the 
region.  Rather, they illustrate the proliferation of surface mining, which is perceived by many to 
be more impactful to the environment than underground mining methods.  This proliferation of 
surface mining and concerns regarding its impacts led to Congressional legislation to regulate 
this method of mining (see below). 

Impacts of Coal Mining  The following are impacts commonly associated with surface coal 
mining, particularly mountaintop removal mines. 

 Physical disturbance – changes to the landscape that affect the viewshed, blasting, operation 
of earthmoving equipment 

 Deforestation 
 Water Quality – particularly increased conductivity and sediment loads 
 Human health – dust from mining operations, water quality in drinking water supplies 

Regulatory Controls on Coal Mining  Coal mining is a heavily regulated industry that must 
adhere to certain reclamation requirements and performance standards under the federal Surface 
Mining Control and Reclamation Act (SMCRA).  The purpose of SMCRA is to, among other 
things, assure that surface coal mining operations are conducted so as to protect the environment 
and assure that adequate procedures are undertaken to reclaim surface areas as 
contemporaneously as possible with the surface coal mining operations (30 USC 1202).  To that 
end, the law requires a permit prior to engaging in surface coal mining (30 USC 1256(a)). 

DMME is authorized to enforce and administer requirements imposed by SMCRA (30 USC 
1201 et seq).  The federal Act delegates implementation to the states and DMME’s regulations 
implementing these requirements must receive approval by the US Secretary of the Interior as 
part of the Commonwealth's permanent regulatory program. The federal law further requires that 
the Commonwealth’s regulations be consistent with (i.e., as effective as) applicable regulations 
issued by the Secretary of the Interior.  Accordingly, the Virginia Coal Surface Mining Control 
and Reclamation Act of 1979 (Chapter 19, §45.1-226 et seq. of Title 45.1 of the Code of 
Virginia) mirrors the federal law. 
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Table 9.  Surface Mining Trend in Region 

 
Area on 

Quadrangle 
within 

Study Area 
(acres) 

Mined Area 1960s Mined Area 1970s Latest DMME 

USGS Quadrangle 
Name Year 

Area 
(acres) Year 

Area 
(acres) Year 

Area 
(acres) 

Grundy 11,199 1963 189 1977 1,600 N/A 2.586 

Harman 20,861 1963 328 1977 1,724 N/A 4,139 

Hurley 263 1963 0 1977 23 N/A 0.01 

Jamboree 244 1963 0 1977 7 N/A 0 

Prater 380 1963 21 1977 68 N/A 177.58 

TOTALS 32,948 538 3,422 6,903 

Sources:  USGS, DMME 
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Figure 8.  Progression of Surface Mining in Study Area 
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Reclamation and Post-Mining Land Uses  In order to receive a permit to engage in surface 
coal mining, numerous environmental protection performance standards must be met (30 USC 
1265), including the development of a reclamation plan, the contents of which are described 
below: 

 The use which is proposed to be made of the land following reclamation, including a 
discussion of the utility and capacity of the reclaimed land to support a variety of alternative 
uses and the relationship of such use to existing land use policies and plans, and the 
comments of any owner of the surface, state and local governments, or agencies thereof 
which would have to initiate, implement, approve or authorize the proposed use of the land 
following reclamation. 

 The engineering techniques proposed to be used in mining and reclamation and a description 
of the major equipment; a plan for the control of surface water drainage and of water 
accumulation; a plan, where appropriate, for backfilling, soil stabilization, and compacting, 
grading, and appropriate revegetation; a plan for soil reconstruction, replacement, and 
stabilization, pursuant to the performance standards in the law; an estimate of the cost per 
acre of the reclamation, including a statement as to how the permittee plans to comply with 
each of the reclamation requirements in the law. 

 The consideration which has been given to maximize the utilization and conservation of the 
solid fuel resource being recovered so that reaffecting the land in the future can be 
minimized. 

 A detailed estimated timetable for the accomplishment of each major step in the reclamation 
plan. 

 The consideration which has been given to making the surface mining and reclamation 
operations consistent with surface owner plans, and applicable state and local land use plans 
and programs. 

 The steps to be taken to comply with applicable air and water quality laws and regulations 
and any applicable health and safety standards. 

 The consideration which has been given to developing the reclamation plan in a manner 
consistent with local physical environmental, and climatological conditions. 

 All lands, interests in lands, or options on such interests held by the applicant or pending bids 
on interests in lands by the applicant, which lands are contiguous to the area to be covered by 
the permit. 

 The results of test boring which the applicant has made at the area to be covered by the 
permit, or other equivalent information and data in a form satisfactory to the regulatory 
authority, including the location of subsurface water, and an analysis of the chemical 
properties including acid forming properties of the mineral and overburden: Provided, That 
information which pertains only to the analysis of the chemical and physical properties of the 
coal (excepting information regarding such mineral or elemental contents which is 
potentially toxic in the environment) shall be kept confidential and not made a matter of 
public record. 

 A detailed description of the measures to be taken during the mining and reclamation process 
to assure the protection of:   

- (A) The quality of surface and ground water systems, both on- and off-site, from adverse 
effects of the mining and reclamation process 

- (B) The rights of present users to such water 
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- (C) the quantity of surface and ground water systems, both on- and off-site, from adverse 
effects of the mining and reclamation process or to provide alternative sources of water 
where such protection of quantity cannot be assured 

 Such other requirements as the regulatory authority shall prescribe by regulations. 

In addition, the applicant shall file a bond for performance payable, as appropriate, to the United 
States or to the state, and conditional upon faithful performance of all the requirements of the 
permit.  The bond shall cover that area of land within the permit area upon which the operator 
will initiate and conduct surface coal mining and reclamation operations.  The amount of the 
bond required for each bonded area shall depend upon the reclamation requirements of the 
approved permit; shall reflect the probable difficulty of reclamation giving consideration to such 
factors as topography, geology of the site, hydrology, and revegetation potential, and shall be 
determined by the regulatory authority.  The amount of the bond shall be sufficient to assure the 
completion of the reclamation plan if the work had to be performed by the regulatory authority in 
the event of forfeiture.  Among the general performance standards that are applicable to all 
surface coal mining and reclamation operations are the following: 

 Conduct surface coal mining operations so as to maximize the utilization and conservation of 
the solid fuel resource being recovered so that reaffecting the land in the future through 
surface coal mining can be minimized. 

 Restore the affected land to a condition capable of supporting the uses that the land was 
capable of supporting prior to any mining, or higher or better uses of which there is 
reasonable likelihood. 

 Compact and grade in order to restore the approximate original contour of the land, with all 
highwalls, spoil piles, and depressions eliminated, unless an alternative post-mining land use 
is authorized. 

 Stabilize and protect all surface areas including spoil piles affected by the surface coal 
mining and reclamation operation to effectively control erosion and attendant air and water 
pollution. 

 Minimize the disturbances to the prevailing hydrologic balance at the mine-site and in 
associated offsite areas and to the quality and quantity of water in surface and ground water 
systems both during and after surface coal mining operations and during reclamation. 

 Stabilize all waste piles in designated areas. 
 Ensure that explosives are used only in accordance with existing state and federal law and 

regulations, which shall include provisions to: 

- Provide adequate advance written notice to local governments and residents who might 
be affected by the use of such explosives by publication of the planned blasting schedule 
in a newspaper of general circulation in the locality and by mailing a copy of the 
proposed blasting schedule to every resident living within one-half mile of the proposed 
blasting site and by providing daily notice to resident/occupiers in such areas prior to any 
blasting. 

- Maintain for a period of at least three years and make available for public inspection 
upon request a log detailing the location of the blasts, the pattern and depth of the drill 
holes, the amount of explosives used per hole, and the order and length of delay in the 
blasts. 

- Limit the type of explosives and detonating equipment, the size, the timing, and 
frequency of blasts based upon the physical conditions of the site so as to prevent (i) 
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injury to persons, (ii) damage to public and private property outside the permit area, (iii) 
adverse impacts on any underground mine, and (iv) change in the course, channel, or 
availability of ground or surface water outside the permit area. 

- Require that all blasting operations be conducted by trained and competent persons as 
certified by the regulatory authority. 

- Provide that upon the request of a resident or owner of a man-made dwelling or structure 
within one-half mile of any portion of the permitted area, the applicant or permittee shall 
conduct a pre-blasting survey of such structures and submit the survey to the regulatory 
authority and a copy to the resident or owner making the request. 

 Establish on the regraded areas, and all other lands affected, a diverse, effective, and 
permanent vegetative cover of the same seasonal variety native to the area of land to be 
affected and capable of self-regeneration and plant succession at least equal in extent of 
cover to the natural vegetation of the area; except, that introduced species may be used in the 
revegetation process where desirable and necessary to achieve the approved post- mining 
land use plan. 

 Assume the responsibility for successful revegetation for a period of five full years after the 
last year of augmented seeding, fertilizing, irrigation, or other work. 

Finally, in addition to the controls and reclamation required for post-SMCRA coal mining, the 
law also provides for reclamation of pre-SMCRA abandoned mine lands.  Virginia’s Abandoned 
Mine Land (AML) Program was established in the late 1970s to correct pre-federal Act (1977) 
coal mine related problems adversely impacting public health, safety, general welfare, and the 
environment.  Abandoned mine land related problems include landslides, stream sedimentation, 
hazardous structures, dangerous highwalls, subsidence, loss of water, acid mine drainage, and 
open mine portals.  AML sites eligible for reclamation must have been mined prior to December 
15, 1981.  There must also be no other individual, firm, or organization responsible to reclaim 
the site. 

DMME’s Division of Mined Land Reclamation (DMLR) annually applies for a grant from the 
US Office of Surface Mining (OSM) to reclaim high priority AML sites across the state.  Grant 
funds are used to design reclamation plans, obtain consents for rights of entry, publish public 
notices in local newspapers to advertise for construction contractors, and to ensure the site is 
reclaimed and the problems abated according to the engineering design.  Grant funds come from 
fees paid by the coal industry on each ton of coal mined.  Widely recognized as one of the best 
AML programs in the nation, OSM has selected several Virginia AML projects for national 
awards.  Virginia is nationally recognized for its innovative accomplishments in reclaiming 
abandoned coal mine land. 

In testament of successful reclamation efforts, USEPA has published success stories for several 
sites in Virginia (USEPA, 2012): 

 Middle Creek, an 11-mile-long tributary to the Clinch River in Tazewell County, was a 
designated impaired water, with the impairment attributed largely to runoff from pre-
SMCRA coal mines.  The Virginia Division of Mined Land Reclamation undertook 
revegetation, regrading, and other restoration activities on the previously mined land and 
restored the land to original contours and establishing unmanaged forestlands.  Monitoring 
conducted after completion of these efforts revealed recovery of the macro-invertebrate 
community and substantial decreases in conductivity compared to levels recorded during the 
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period of active mining prior to reclamation.  Middle Creek was removed from Virginia’s list 
of impaired waters in 2006. 

 A 5.98-mile segment of Black Creek, a tributary of the Powell River in Wise County, was a 
designated impaired water due to mine-related runoff.  DMME issued a permit for remining 
and reclamation to eliminate environmental problems and reclaim the land to current 
standards.  Following implementation, monitoring showed marked improvement in water 
quality of Black Creek and increases in biological richness. 

The Virginia Department of Conservation and Recreation (VDCR) has reported on the success of 
stream restoration efforts in Bull Creek and its tributaries, which is one of the impaired waters 
crossed by Corridor Q Overlap Phase A.  The goal of the Bull Creek Stream Improvement 
project was to enhance water quality and address biological impairment through bank 
stabilization and riparian zone restorations in conjunction with the reclamation of abandoned 
mined lands.  Sediments and coal fines were cleaned from the preparation plant of the Harman 
Coal Corporation mine and covered on-site. The existing retaining walls were removed and 
replaced with designed riparian zones.  BMPS implemented by the Virginia Department of 
Environmental Quality (VDEQ) included sediment ponds, sediment removal, and the reduction 
of loads from extractive and reclaimed land uses. Utilizing grant funds from VDCR, DMLR was 
able to work in areas not under permit and repair the stream, adjacent stream bank, and riparian 
areas.  Eighty-five percent of sedimentation was removed from Bull Creek.  The stream’s water 
quality has improved but it has not yet been delisted from Virginia’s 303(d) list. DMLR 
continues to make efforts to improve the stream’s water quality.  In April of 2010, a “phased” 
TMDL report was submitted by VDEQ to EPA’s Region III.  The TMDL report calls for 
additional pollution reductions, similar to those accomplished by the Stream Improvement 
Project (VDCR, 2011). 

DMME also participates in the Appalachian Regional Reforestation Initiative (ARRI), a coalition 
of groups, including citizens, the coal industry, and government dedicated to restoring forests on 
coal mined lands in the Eastern United States.  The goals of ARRI include planting more high-
value hardwood trees on reclaimed coal mined lands in Appalachia. 

Government Financed Exemptions  SMCRA and the corresponding state law, Virginia Coal 
Surface Mining Control and Reclamation Act of 1979, provide for several exemptions to the law.  
Among these is “The extraction of coal as an incidental part of Federal, State or local 
government-financed highway or other construction…, commonly referred to as a government 
financed exemption (GFE).”  The exemption removes the requirement to restore highway right 
of way to its natural conditions as the land cannot be reclaimed and serve as a highway at the 
same time.  DMME has established guidelines governing exemption determinations and removal 
of coal that may be associated with a government financed construction project (DMME, 2010).  
Incidental coal removal from a highway project right of way under a GFE does not constitute a 
mine (“The area in which coal is excavated under an exemption to the permitting requirements of 
§ 45.1-234 shall not be a mine.”) and designation as a GFE is not allowed if the site is, in fact, a 
mine.  Notwithstanding, recovery and sale of the coal (if in marketable quality and quantity) 
would not only avoid disposing of a valuable fuel resource but could also help offset project costs. 

6.4.2 Past, Present, and Reasonably Foreseeable Highway Projects 

US 121 Section IIIA  Also known as the Hawks Nest Section, Section IIIA runs from the US 
460 Connector to Route 614.  Similar to Corridor Q Overlap Phase A, lands surrounding Section 
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IIIA drain to Levisa Fork. Therefore, this project would contribute to cumulative impacts of 
Corridor Q Overlap Phase A.  An environmental reevaluation was completed for US 121 Section 
IIIA and signed by FHWA on March 26, 2008.  A Location and Design Public Hearing was held 
on May 13, 2008.  On June 19, 2008, the CTB approved the revised location of the corridor as 
presented at the Public Hearing.  This section has been constructed to rough grade as a post-
mining land use on the Hawks Nest surface mine and funds have been programmed for paving it.  
A portion of Corridor Q also overlaps this section. 

US 121 Section IIIB (east of Route 604)  This portion of Section IIIB runs from Route 604 at 
the east end of the Corridor Q Overlap Phase A to Route 643 northeast of the Town of Grundy.  
Lands surrounding Section IIIB drain to Levisa Fork. Therefore, this project would contribute to 
cumulative impacts of Corridor Q Overlap Phase A.  Environmental studies were conducted for 
Section IIIB to address proposed shifts of the corridor from the original selected Alternative F1 
to Alternative F1 Modified.  A Location Public Hearing was held on September 23, 2014. 

6.5 Overall Accumulated Impacts  

Table 10 summarizes the cumulative effects. 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

Social The direct impacts of Corridor Q 
Overlap Phase A would include 
displacement of approximately 22 
homes.  Implementation of an 
acquisition and relocation program 
developed by VDOT would be 
conducted in accordance with the 
Uniform Relocation Assistance and 
Real Property Acquisition Policies 
Act of 1970 as amended.  Any 
individual displaced as a result of 
the acquisition of real property, in 
whole or in part, is eligible to 
receive reimbursement for the fair 
market value of the property 
acquired, as well as moving costs. 
Displaced property owners would 
be provided relocation assistance 
and advisory services together with 
the assurance of the availability of 
decent, safe, and sanitary housing. 
Relocation resources would be 
made available to all relocatees 
without discrimination.  The 
project may alter travel patterns 
and accessibility.  Route 614 
would be severed where the new 
road crosses, which may make 
travel somewhat more circuitous 
for nearby residents.  Conversely, 
the connections of Route 604 to the 
new US 121 would reduce travel 
times for many trips and improve 
connectivity to the regional and 
interstate road network.  Corridor 

Construction to rough grade of 
US 121 Section IIIA adjacent to 
the west end of the study area 
did not involve any 
displacements of homes.  Some 
mining projects may have 
resulted in purchases of homes 
and displacements of residents; 
however, no information is 
available in this regard. 

Implementation of other portions of 
US 121 Section IIIB require 
displacement of homes primarily 
where the proposed corridors cross 
or approach existing roadways. 
Residents of displaced homes would 
all be relocated to suitable 
replacement housing in accordance 
with state and federal relocation 
programs.  Moreover, these 
displacements would occur in the 
future when project funding 
becomes available and not 
contemporaneously with Corridor Q 
Overlap Phase A. 

While the residential displacement 
impacts of additional portions of US 
121 would be additive, these 
impacts would not all be occurring 
simultaneously due to the phasing 
of construction over a period of 
years.  Additionally, the 
implementation of a comprehensive 
relocation program would minimize 
the effects on residents required to 
move.  Likewise, the neighborhood 
and travel pattern alteration impacts 
would be disbursed over time and 
space, which should allow ample 
opportunity for residents to adapt to 
the changes.  Furthermore, Corridor 
Q Overlap Phase A and the other 
nearby proposed road projects 
would provide cumulative benefits 
for residents of the study area and 
beyond such as higher travel speeds, 
lower travel times and greater 
mobility and accessibility to 
business and personal services and 
amenities.  

Cumulative social impacts 
associated with Corridor Q Overlap 
Phase A would be similar to those 
anticipated in the Section IIIB 
Environmental Studies document. 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

Q Overlap Phase A would not have 
disproportionately high and 
adverse effects on minority or low-
income populations. 

Cemeteries Corridor Q Overlap Phase A would 
displace one cemetery.  

Unknown.  There is no 
information available upon 
which to base any estimate of 
past impacts to cemeteries. 

Other portions of US 121 would not 
displace any cemeteries. 

The expected cumulative effect is 
limited to the direct impact of 
Corridor Q Overlap Phase A.  This 
is a new impact that was not 
associated with Alternative F1 
Modified.  The cemetery 
displacement is a result of the 
design concept change at the Poplar 
Creek Crossing from a bridge to a 
box culvert and fill. 

 

Economic Corridor Q Overlap Phase A would 
provide temporary jobs during 
construction.  The project is 
expected to enable the area's 
localities to improve their 
economic development potential 
by attracting new businesses 
through better connectivity to the 
regional and interstate highway 
network and improved access for 
the region’s workforce.  In 
addition, there would be increased 
tourism potential as visitors would 
be able to travel to and within the 
area more easily. No business 
displacements are anticipated.  

Declines in the coal industry 
have reduced employment 
opportunities in the region while 
local and regional economic 
development efforts have 
attempted to diversify the 
economy and attract business 
and industry to the region.  
These efforts have had some 
successes; however, inadequate 
transportation continues to 
hamper these efforts. 

Construction/completion of adjacent 
sections of US 121would 
incrementally contribute to better 
connectivity within and beyond the 
region.  These other projects also 
would provide temporary 
construction jobs and also would 
support the attraction of new 
businesses to the region, including 
businesses and services that serve 
tourism.  Initiatives such as the 
Spearhead Trails will help stimulate 
increases in tourism to the region.  
Continuing efforts by regional 
economic development 
organizations such as the Southwest 
Regional Recreation Authority and 
the Virginia Coalfield Economic 
Development Authority, for 

Improved transportation would 
support economic development and 
tourism in the region which is 
consistent with local and regional 
goals. 

Cumulative economic effects 
associated with Corridor Q Overlap 
Phase A would be similar to those 
anticipated for Alternative F1 
Modified in the Section IIIB 
Environmental Studies document. 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

diversification of the regional 
economy and creation of job 
opportunities should continue to be 
able to attract some economic 
development. 

Habitat and Wildlife  Corridor Q Overlap Phase A would 
permanently and temporarily 
remove approximately 124 acres of 
forested wildlife habitat. This 
impact would be partially offset by 
replanting approximately 52 acres 
within the proposed right of way.  

Coal mining operations have 
resulted in deforestation within 
the study area. Mining permits 
issued under SMCRA require 
that the affected lands be 
restored to a condition capable 
of supporting the uses which the 
land was capable of supporting 
prior to any mining.  Permanent 
vegetative cover of the same 
seasonal variety native to the 
area must be established on all 
affected lands. 

 

The adjacent sections of US 121 
already have (Section IIIA) or 
would (additional portions of 
Section IIIB) convert additional 
forested wildlife habitats to new 
roadway.  Additional wildlife 
habitat loss is anticipated from 
future residential, commercial, 
mining, and other development 
projects.  

While a wildlife habitat would be 
converted to highways and other 
uses, the majority of this habitat 
consists of forest lands that are 
abundant throughout the region. 

Cumulative impacts to wildlife 
habitat associated with Corridor Q 
Overlap Phase A would be similar 
to those anticipated for Alternative 
F1 Modified in the Section IIIB 
Environmental Studies document. 

Streams Corridor Q Overlap Phase A would 
impact approximately 1.66 miles 
of streams. Unavoidable impacts to 
streams would be mitigated. 

 

Past mining activities have 
impacted an unknown quantity 
of streams in the study area.  
EPA (2003) has estimated that as 
much as 2% of streams in the 
Appalachian coal mining region 
have been impacted by surface 
mining. 

Future surface mining activity could 
be expected to impact streams to a 
similar magnitude as the impacts of 
Corridor Q Overlap Phase A.  
However such impacts would be 
offset to a degree by mitigation 
developed in coordination with the 
USACE, VDEQ, and VMRC. 

The remaining portions of US 121 
Section IIIB would result in 
additional stream impacts. 

While the impacts of the multiple 
sections of Corridor Q/US 121, as 
well as the multiple mining 
operations in the study area, on 
streams would be additive, these 
impacts would not all be occurring 
simultaneously due to the phasing 
of highway construction and mining 
activities over a period of years.  
Like Corridor Q Overlap Phase A, 
the direct impact at each stream 
would be localized and the reach of 
the indirect impacts is not expected 
to be extensive. Stormwater 
generated through new impervious 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

surfaces would be treated through 
improved or new stormwater 
management facilities. 
Implementation of stream 
mitigation, both for the highway 
projects and mining activities would 
offset the adverse direct and indirect 
impacts.  Present and future mines 
are subject to reclamation 
requirements of SMCRA, and pre-
SMCRA abandoned mine lands may 
be reclaimed under Virginia’s AML 
Program. 

Cumulative impacts to streams 
associated with Corridor Q Overlap 
Phase A would be similar to those 
anticipated for Alternative F1 
Modified in the Section IIIB 
Environmental Studies document. 

Wetlands Corridor Q Overlap Phase A would 
impact approximately 0.03 acres of 
wetlands. Unavoidable impacts to 
wetlands would be mitigated. 

 

Past mining activities have 
impacted an unknown quantity 
of wetlands in the study area. 

Future surface mining activity could 
be expected to impact wetlands.  
However, with the regulatory 
controls imposed by the Clean 
Water Act and the permitting 
process, wetland impacts will be 
avoided and minimized to the extent 
practicable and mitigation would 
offset the remaining unavoidable 
impacts. 

The remaining portions US 121 
Section IIIB may result in additional 
wetland impacts if jurisdiction 
delineation efforts reveal the 
presence of wetland within the 

While the impacts of the multiple 
sections of US 121, as well as the 
multiple mining operations in the 
study area, on wetlands would be 
additive, these impacts would not all 
be occurring simultaneously due to 
the phasing of highway construction 
and mining activities over a period 
of years.  Implementation of 
wetland mitigation, both for the 
highway projects and mining 
activities, would offset the adverse 
direct and indirect impacts to 
wetlands.  The direct impact to 
wetlands by Corridor Q Overlap 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

construction limits. Phase A is very small and the 
cumulative impacts to wetlands 
associated with Corridor Q Overlap 
Phase A would be similar to those 
anticipated for Alternative F1 
Modified in the Section IIIB 
Environmental Studies document. 

Ecological processes Habitat loss associated with 
Corridor Q Overlap Phase A would 
incrementally increase habitat 
fragmentation; however no known 
wildlife corridors would be 
impacted.  

Filling of  headwater (ephemeral) 
streams may reduce nutrient and 
carbon inputs to downstream water 
and influence invertebrate biota 
populations and distributions 

Excavation and earthwork during 
construction could result in 
exposure of acid- and/or TDS-
bearing soils and rocks, the runoff 
from which could affect 
downstream water chemistry. 

Mining, roadway, residential, 
commercial, and other 
development projects have 
contributed to habitat 
fragmentation. 

The headwater stream impacts of 
past mining activities likely have 
impacted nutrient and carbon 
export processes to downstream 
waters, which in turn may have 
affected invertebrate biota 
populations and distributions. 

Excavation and earthwork for 
mines, roads, and other 
developments have altered water 
chemistry by exposing acid- 
and/or TDS-bearing soils and 
rocks. 

Future surface mines and roadway 
projects, including the adjoining 
sections of US 121 could be 
expected to fragment habitats, 
impact headwater streams, and 
potentially expose acid- and/or 
TDS-bearing soils and rocks adding 
to the impacts of past and present 
activities. 

Cumulative effects from habitat 
fragmentation are expected to be 
limited because large blocks of 
habitat will likely continue to persist 
due to topographic constraints on 
future development. 

The adverse cumulative effects from 
the loss of headwater streams and 
exposure of acid- and/or TDS-
bearing soils and rocks are reflected 
in the designation of some streams 
in the study area as impaired for 
benthic biota. 

Cumulative impacts to ecological 
processes associated with Corridor 
Q Overlap Phase A would be 
similar to those anticipated for 
Alternative F1 Modified in the 
Section IIIB Environmental Studies 
document. 

Water quality Corridor Q Overlap Phase A would 
potentially increase stormwater 
velocities and transport of 
sediments and roadway 
contaminants received by streams 
and wetlands.  Exposure of acid- 

The water quality impacts of 
past mining and other human 
activities are reflected in the 
designations of some streams in 
the study area as impaired.  In 
some cases, the impairment is 

Roadway projects, including 
adjoining sections of US 121, and 
surface mines could be expected to 
potentially impact water quality and 
add to the impacts of past and 
present activities. 

Cumulative water quality impacts 
from past, present and reasonably 
foreseeable future projects are 
anticipated given the existing 
impaired status of waters within the 
study area.  Since the establishment 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

and/or TDS-bearing soils and rocks 
would also potentially affect water 
chemistry.  Potential impacts 
would be offset by implementation 
of temporary and permanent 
stormwater management measures.  

attributed to mine effluent, in 
others the impairment is 
attributed to untreated residential 
sewage discharges. 

of the Clean Water Act in 1972, 
discharges of pollutants are more 
highly regulated than prior to that 
year.  State and federal certifications 
required for discharges to waters of 
the United States have greatly 
reduced the potential for substantial 
harm to water quality by pollutants 
that may be contained in such 
discharges.  Stringent stormwater 
management requirements are 
imposed on any new construction 
project to minimize adverse water 
quality impacts. Therefore, the 
contribution of Corridor Q Overlap 
Phase A to cumulative water quality 
impacts is expected to be minimal.  

Cumulative impacts to water quality 
associated with Corridor Q Overlap 
Phase A would be similar to those 
anticipated for Alternative F1 
Modified in the Section IIIB 
Environmental Studies document. 

Threatened and 
endangered species 

Corridor Q Overlap Phase A may 
affect four species of bats (Indiana 
bat, Virginia big-eared bat, gray 
bat, and Northern long-eared bat) 
and one invertebrate species (Big 
Sandy crayfish).  VDOT has 
previously committed to time-of-
year restrictions on construction in 
order to minimize potential harm 
to the bats. 

Impacts on Big Sandy crayfish will 

Large-scale mining activities in 
the past may have displaced 
suitable habitat for bats.  
However, reclamation activities 
on these mined lands have and 
continue to provide replacement 
forested habitat.  Underground 
mines in the past have left 
numerous mine portals 
throughout the region that may 
serve as suitable bat habitat. 

Construction of adjoining sections 
of US 121 and surface mines may 
result in effects on the listed species 
because of habitat displacement (bat 
species) or direct and indirect 
stream impacts (Big Sandy 
crayfish).  

While the impacts of the multiple 
sections of US 121 on listed species 
may be additive, these impacts 
would not all be occurring 
simultaneously due to the phasing 
of construction over a period of 
years.  Additionally, potential harm 
to these species may be minimized 
through the implementation of time-
of-year restrictions and strict 
erosion and sediment control 
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Table 10.  Cumulative Effects 

Environmental 
Resources or Issues 

in Study Area Impact from Proposed Project  
Impacts from Past and Present 

Actions 
Potential Impact on Resources 
from Potential Future Actions Cumulative Effect 

be minimized by countersinking 
culverts and adhering to strict 
erosion and sediment control 
measures.  In addition, effects on 
Big Sandy crayfish will be 
minimized by performing all 
construction activities behind 
cofferdams and respecting time-of-
year restrictions for instream work, 
if applicable (July 1 – Sept 1). 

The decline of the Big Sandy 
crayfish in Virginia is attributed 
to habitat degradation resulting 
from extensive mining, logging, 
and development.  Chemical and 
physical changes associated with 
these activities have made many 
streams within their historical 
range unsuitable for the crayfish.   

 

measures. 

Cumulative impacts to threatened 
and endangered species associated 
with Corridor Q Overlap Phase A 
would be similar to those 
anticipated for Alternative F1 
Modified in the Section IIIB 
Environmental Studies document. 
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