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GLOSSARY OF COMMONLY USED TERMS

30-Minute Contour: Boundary line or counter created by connecting the end points of all 30-minute vehicular trips along existing
roadways within the study area; used as project area of influence.

aluminum, manganese, and other metals depending on the geologic deposit) and also hydrogen acidi cid drainage resul
from the oxidation of metal disulfide minerals upon exposure to air and water.

Alignment: Refers to the proposed routing of either the Improved Roadway Alternative (ASDEIS IRA) or the Build Altenative and
associated option areas.

Alternative: General term that refers to possible approaches to meeting the project purpose and need. Typically refers to the No-
Build Alternative, the Improved Roadway Alternative (ASDEIS IRA), and the Build Alternative.

Anticline: A convex fold in bedrock.
Aquifer: A water-bearing unit of permeable rock, sand or gravel which yield considerable quantities of water to springs and wells.
Benthic: Located on the bottom of a body of water or in the bottom sediments, or pertaining to bottom-dwelling organisms.

Biodiversity: The variety and abundance of species, their genetic composition, and the communities, ecosystems, and landscapes in
which they occur.

Biotic: Of or pertaining to life and living organisms.

Carbon Monoxide (CO): A colorless, odorless, poisonous gas that is formed as a product of the incomplete combustion of carbon
and is emitted directly by automobiles and trucks.

Groundwater: Naturally occurring water that moves through the ground and underlying rock, at a depth of several feet to several
hundred feet.

Karst: The occurrence of limestone as the first bedrock unit beneath the soil in which cavities form due to the solubility of limestone
under certain conditions. Surface characteristics include sinkholes and sinking streams.

Level of Service (LOS): Operating conditions within a stream of traffic describing safety, traffic interruptions, speed, freedom to
maneuver, comfort and convenience. Six levels of service are defined, designated A through F, with A representing the best
conditions and F the worst. .

Line: Refers to a specific, designated alignment under the Build Altemative (e.g., Line A, Line §, etc.)
Line A (VA): Refersto Line A in Virginia.

Local Project Watershed: The subwatershed which directly "surrounds” the alignments.

Nitrogen Oxide (NOy): Colorless, sweet-tasting gas emitted directly by automobiles and trucks.

Option Area: Area in which two or more alignments are under consideration for the Build Alternative.

Ozone: Unstable blue gas with a pungent odor formed principally in secondary reactions involving volatile organic compounds,
nitrogen oxides and sunlight.

Preferred Alternative (WV): Refers to Line A in West Virginia, except within the Option Areas L. S. F. B and 5-D. where the
alternative line was selected.

Regional Project Watershed: The portion of the major river watershed bounded by the 30-Minute-Contour.
Riparian: Pertaining to anything connected with or immediately adjacent to the banks of a stream.
Syncline: A concave fold in bedrock.

Watershed: A specific geographic area drained by a major stream or river.

Zones of Sensitivity: Water recharge areas underlain by a combination of limestone and sandstone; the sensitivity of such recharge
areas was classified as high, moderate, or low.
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GLOSSARY OF COMMONLY USED ACRONYMS

AASHTO American Association of State Highway and Transportation Officials

" ACHP Advisory Council on Historic Preservation
ACOE United States Army Corps of Engineers
APD Appalachian Development Highway System
ADT Average Daily Traffic
ARC Appalachian Regional Commission
ASDEI mridor H Alignment Selection Supplemental Dr nvironmental Impact Statement (November. 1994
BNA Block Numbering Area (US Census)
CEQ President's Council on Environmental Quality
CFR Code of Federal Regulations
CHA Corridor H Alternatives
CMS Congestion Management System
CSDEIS Corridor H Corridor Selection Supplemental Draft Environmental Impact Statement (Qctober, 1992)
CTB Virginia Commonwealth Transportation Board _
)10 ¢ United States Department of the Interior
EPA United States Environmental Protection Agency
FEIS Final Environmental Impact Statement
FHWA Federal Highway Administration
FWS United States Fish and Wildlife Service
GIS Geographic Information Systems
GWNF George Washington National Forest
HEP Habitat Evaluation Procedure
HUD United States Department of Housing and Urban Development
IRA Improved Roadway Alternative
ISTEA Intermodel Surface Transportation Efficiency Act
LOS Level of Service
LWCFA  Land and Water Conservation Fund Act
MIS Major Investment Study
MNF Monongahela National Forest
MPO Metropolitan Planning Organization
NEPA National Environm Polic;
NR! ited States Natural UrcH nservation Servic
NRHP National Register of Historic Places
o/D Origin and Destination
ROD Record of Decision
SDEIS Supplemental Draft Environmental Impact Statement —
sov Single Occupancy Vehicle
TAZ Traffic Analysis Zone
TMA Transportation Management Areas
T™V Turning Movement Volumes
TSM Transportation Systems Management
USDA United States Department of Agriculture

VAC Virginia Advisory Committee
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GLOSSARY OF COMMONLY USED ACRONYMS (CONT.)

VDCR Virginia Department of Conservation and Recreation
VDEQ Virginia Department of Environmental Quality
VDGIF Virginia Department of Game and Inland Fisheries

VDHR Virginia Department of Historic Resources
vDpOoT Virginia Department of Transportation
vmMmT Vehicle Miles Traveled

VMRC Virginia Marine Resources Commission

WHPA Wellhead Protection Area

WVDCH  West Virginia Division of Culture and History

WVDEP  West Virginia Division of Environmental Protection

WVDHHS West Virginia Department of Health and Human Services
WVDNR  West Virginia Division of Natural Resources

WVDOH  West Virginia Department of Transportation, Division of Highways

COMMONLY USED METRIC CONVERSIONS

QUANTITY METRIC UNIT ENGLISH UNIT FACTOR TO CONVERT FACTOR TO CONVERT METRIC UNITS
ENGLISH UNITS TO METRIC TO ENGLISH UNITS
UNITS
LENGTH Kilometer (km}) Mile (mi) Miles x 1.61 = Kilometers Kilometers X 0.62 = Miles
Meter (m) Foot (ft) Feet x 0.30 = Meters 'Meters X3.28 = Feet
AREA Square Kilometer (km?) | Square Mile (sqmi) | Sq. Mile x 2.59 = Sq. Kilometer Sq. Kilometers X 0.38 = Sq. Miles
Hectare (ha) Acre (ac) Acres x 0.40 = Hectares Hectares X 2.47 = Acres
VOLUME Liter (1) Galion (gal) Gallons x 3.79 = Liters Liters x 0.26 = Gallon
MASS Kilogram (kg) Pound (Ib) Pound x 0.45 = Kilograms Kilograms x 2.21 = Pounds
VELOCITY Kilometer per Hour (kph) | Mile per Hour (mph) | mph x 1.61 = kph kph X 0.62 = mph
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SUMMARY

A. PROJECT HISTOR
This portion of the Appalachian Corridor H project, from Elkins, West Virginia to Interstate 81 in

Virginia, has a long history. Numerous studies have been conducted to evaluate the potential impacts of the
proposed project since its inception in 1965 as part of the Appalachian Development Highway System (APD
System). The first alignment and impact studies were initiated in the late 1970s and culminated in the 1981
Appalachian Corridor H: Elkins WV to Interstate 81, Virginia - Draft Environmental Impact Statement
(DEIS). In 1984, the project was put on hold; thus, a Final EIS (FEIS) and a subsequent Record of Decision
(ROD) were never prepared._In 1995 Corridor H was included as a component of the National Highway

System adopted by Congress and signed in to law.

In 1990, the West Virginia Department of Transportation - Division of Highways (WVDOH) and the
Federal Highway Administration (FHWA) resumed the project. Following the initial re-evaluation efforts,
WVDOH and FHWA agreed that subsequent project development would require the preparation of a
Supplemental Draft Environmental Impact Statement (SDEIS). Recognizing that this portion of Appalachian
Corridor H is a large, complex transportation project and realizing the immense size of the project study area,
WVDOH and FHWA agreed that an effective method of assessing the environmental impacts for the project
had to be developed.

B. CORRIDORH Y PROCE

On the basis of guidelines established in the Council on Environmental Quality's (CEQ) Regulations for
Implementing the Procedural Provisions of the National Environmental Policy Act (40 CFR Parts 1500-1508)
and FHWA's En\_/ironmental Impact and Related Procedures (Federal Register, Vol. 52, No. 167; August 28,
1987, Section 777.111), WVDOH and FHWA agreed that a "tiered" approach to the project would break the
project into manageable steps. Issues would be addressed at appropriate levels of detail at each step in the
process. As per CEQ regulations, "tiering" refers to the coverage of general matters in broad environmental
impact statements with subsequent, narrower environmental impact statements incorporating by reference the
general discussions and concentrating solely on the issues specific to the statement subsequently prepared.
Tiering is appropriate when it helps the lead agency focus on the issues that are ripe for decision and exclude

from consideration issues that have already been decided or are not yet ripe (40 CFR Part 1508.28).

The Corridor H study process consisted of the preparation of two Supplemental Draft Environmental
Impact Statements (SDEIS) and this Final Environmenta] Impact Statement (FEIS). The first SDEIS focused

on the broad issue of corridor location, analysis and identification. It is incorporated by reference into this

S-1



Conidor H Final EIS,

FEIS and is referred to as the Corridor Selection SDEIS or CSDEIS. The second SDEIS focused on the
narrower issue of alignment location, analysis and identification within the preferred corridor. The second
SDEIS is incorporated directly into this FEIS and is referred to as the Alignment Selection SDEIS or
ASDEIS. The study process is detailed in Section II of this FEIS.

This study process is consistent with the CEQ and FHWA tiering regulations. The CEQ regulations
encourage agencies, "to tier their environmental impact statements to eliminate repetitive discussions of the
same issues and to focus on the actual issues ripe for decision at each level of environmental review.” The
reoulations further state that, whenever a broad environmental impact statement has been prepared and a
subsequent_statement follows, the subsequent environmental impact statement need only summarize the
issues discussed in the broader statement by reference and shall concentrate on the issues specific to the
Subseguent action (40 CFR Parts 1502.20 and 1508.28). Furthermore, the FHWA’s regulations that
implement the CEQ regulations authorize the tiering procedure used in_this case (23 CFR 771.111 (@), in
which issues such as general location are addressed in an initial draft EIS, and site specific issues are
addressed in_a second draft EIS, with a final EIS responding to comments on both the general and specific
draft EISs.

This project was conducted following the guidelines and philosophy of the integrated NEPA/404 proce
as detailed in FHWA Region 3’s agreement with federal agencies entitled Integrating NEPA/404 for
Transportation Proiects (July, 1992) and the FHWA and federal agency agreement entitled Applying the
Section 404 Permit Process to Federal-Aid Highway Projects (September, 1988). State agencies were also

integrated in the process for this project. A complete list of agency coordination meetings is included in
Table VII-1 (Vol. II).

C. SDEIS STEP 1; PURPOSE AND NEED AND CORRIDOR SELECTION

Pursuant to the tiering process, the preparation of the SDEIS for the Corridor H project was divided into
two steps (Volume II, Exhibit S-1). Step 1 (Purpose and Need and Corridor Selection) was initiated in 1990
and began at the corridor location planning stage. The purpose of Step 1 was to determine if a transportation
need existed and, if so, to provide a corridor-level evaluation in which sensitive resources within both the
existing (No-Build) condition and 24 potential 600 meter (2,000 foot) wide corridors were inventoried and the

potential project-related involvements were identified and compared. By identifying sensitive resources and
potential involvements before the development of specific alignments, roadway designers could more easily
avoid such resources during the project design stage (Step 2-Alignment Selection). The Step 1 establishment

of purpose and need is documented in the Transportation Need Study (1992). The Step 1 environmental
inventories and comparisons are documented in the 1992 Appalachian Corridor H: Corridor Selection
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Supplemental Draft Environmental Impact Statement/Section 4(f)/6(f) - Evaluation (CSDEIS) and the
supporting Technical Reports.

1. PURPOSE AND NEED

The purpose and need study found that the study area’s current highway system between Elkins,
West Virginia and Strasburg, Virginia is composed of winding, two-lane mountainous US and state routes
with unacceptable levels of service. deficient roadway geometric features, and higher accident rates than
similar facilities elsewhere. It also found that the current system of highways between the project termini in
West Virginia_will_not meet that state’s current design standards for the forecasted desi ear of 201
Further, the purpose and need study found that the current highway system is detrimental to the economic
viability and growth of the West Virginia Appalachian Highlands region because the highway system does
not efficiently support the transportation of goods or of people in need of services. Finally, additional traffi
analyses discussed in Section IV indicate that construction of the Preferred Alternative in West Virginia and

2. CORRIDOR SELECTION

Step 1 also served as a way to identify the single most prudent and feasible corridor that best met
the project need with the least degree of sensitive resource involvement. On the basis of information in the
CSDEIS and associated Technical Reports, comments from the public involvement process, and comments
and coordination with cooperating and other resource agencies, WVDOH recommended proceeding with
detailed alignment studies for Scheme Option D5 as the preferred corridor for the future development of
Appalachian Corridor H from Elkins, West Virginia to Interstate 81 in Virginia. The basis for recommending
more detailed review of Scheme Option D5 is presented in the CSDEIS Decision Document, a document that
WVDOH, FHWA, and the Cooperating Agencies identified as a logical transition from the Corridor Selection
SDEIS (Step 1) to the Alignment Selection SDEIS (Step 2). On May 20, 1993, Virginia's Commonwealth
Transportation Board adopted a resolution concurring with WVDOH's recommendation for further evaluation
of Scheme Option D5 and, on July 26, 1993, FHWA approved the CSDEIS Decision Document.

D. SDEIS STEP 2: ALIGNMENT SELECTION

The Alignment Selection SDEIS (ASDEIS) document was the culmination of the studies and processes
undertaken for Step 2. With the study area nan‘owed to a single, 2,000 foot-wide corridor, it was feasible to
develop specific alignments within the preferred corridor (Scheme Option D5), taking into account the
sensitive environmental resources identified in Step 1. Because purpose and need was addressed in Step 1,

the analyses conducted on the affected environment (social, economic, and environmental) were only used in

determinin tential impacts and should not be interpreted as further analysi 1 e and need. The

ASDEIS presented the following efforts and studies undertaken in the Step 2 process:
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¢ The development of feasible highway alignments within the general limits of Scheme Option D5 that

would most avoid or minimize adverse impacts to sensitive resources.

¢ The documentation of the steps taken to develop possible alignments (the Build Alternative), as well as to
develop other possible Corridor H alternatives (the Improved Roadway Alternative and the No-Build

Alternative).

+ The evaluation and comparison of detailed, site-specific and cumulative impacts that would result from

the Build Alternative, the Improved Roadway Alternative, and the No-Build Alternative.

¢ The documentation of the public involvement processes and resource agency coordination throughout

project development.

E. FINALEX i |

This FEIS incorporates, by reference, the analysis contained in the CSDEIS, and responds to comments
on that document. The FEIS incorporates directly the text of the ASDEIS, with certain revisions, and also
responds to the comments on that document This approach is consistent with the FHWA Technical Advi
T6640.8 (1987). which states in part: “Under this approach, the final EIS incorporates the draft EIS
(essentially in its entirety) with changes made as appropriate throughout the document to reflect the selection
of an alternative, modifications to the project, updated information on the affected environment, changes in
the assessments of impacts, the selection of mitigation measures, wetland and floodplain findings, the results
of coordination. comments received on the draft EIS and responses to these comments....”. In addition to
findings presented in the ASDEIS, the FEIS presents the following:

¢ __The identification of the Preferred Alternative and the basis for its selection. The Preferred Alternative
includes Lines A, I. F, B and the 5-D Build Alternatives in West Virginia.

¢ A discussion of project implications of the Commonwealth of Virginia’s decision not to select any of the

four-lane Build Alternatives or the Improved Roadway Alternative resented in the ASDEI
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Text that is underlined in the FEIS represents instances where new text has been added to the ASDEIS
based on comments received on the ASDEIS from the public and interested agencies. All documents (e.g.
CSDEIS. ASDEIS) related to this project are available for viewing at those public and government agencies

specified in Section VI (Distribution of Statement). Additionally, copies of documents are available upon
request from the H in Charleston, West Virginia.

F. PROPOSED ACTION
The original project analyzed in the CSDEIS and the ASDEIS was longer than roject_as it is

currently pro pg,sed for construction by WVDQ 2H Eﬂw The ongmal prg;ect was referred to as the

1.  ORIGINAL PROJECT: CSDEIS AND ASDEIS
In the original project. the WVDOH in conjunction with the FHWA and VDOT was proposing to

construct an approximately 183 kilometer (114 miles) long highway from Elkins, West Virginia to I-81 in

Vireinia. completing the final portion of Corridor H in the Appalachian Development Highwa; stem. The

original project would have traversed portions of the West Virginia unties of Randolph, Tucker, Gran d

Hardy as well as the Virginia Counties of Frederick and Shenandoah. _This FEIS carries forward the
environmental impacts of constructing the entire length of the original project, but also specifically identifies
impacts and benefits in West Virginia and Virginia of constructing the project only in West Virginia, as it is
currently proposed. |

2. CURRENT PROJECT - WEST VIRGINIA

Because of the Commonwealth of Virginia’s decision not to proceed with the Build Alternatives or
the Improved Roadway Alternative as presented in the ASDEIS, the pr ed proiect was re-defined.

described as follows: The WVDOH and the FHWA are proposing to construct an approximately 161

kilometer (100 mile) long highway from Elkins, West Virginia to just west of the West Virginia/Virginia state
line on WV 55. The proposed Corridor H facility would provide a divided, four-lane highway with partial
control of access on new and existing location. The desi eed of this facility would be 97 kph mph).
The area through which the currently proposed project would traverse includes portions of the West Virginia
Counties of Randolph, Tucker, Grant and Hardy.




Corridor H Final EIS,

3. CURRENT PROJECT - VIRGINIA

llowing a review _of all agency and public comments received, the Virginia Commonweal
ransportation Board passed a resolution in Febru 1995 (Volume II, Appendix A). In that resolution, the
Commonwealth Transportation Board did not select any of the four-lane Build Alternatives or the Improved
Roadway Alternative for construction in Virginia. The resolution directed the VDOT to, “...study the Route
55 corridor’s safety aspects such as horizontal and vertical alignments, possible need for truck climbing lanes.
intersection safety improvements and other safety related features of the roadway.” ( See Vol. II, Appendix
A)

Because of this resolution, additional traffic impact analyses were conducted. Additionally, system
linkage issues were also examined further. These additional investigations determined that:
¢ The staged construction of the Preferred Alternative from Elkins, West Virginia to the Virginia
state line is not expected to adversely impact existing traffic operations on Route 55 in Virginia;
and
¢ The purpose and need of the proposed action, including system linkage, will be met by the
construction of the Preferred Alternative (WV).

A detailed discussion of these analyses is included in Section IV of this document.

G. ALTERNATIVES CONSIDERED

Three primary alternatives for the construction of Appalachian Corridor H were evaluated and compared
at both the Step 1 (CSDEIS) and Step 2 (ASDEIS) of the Corridor H study process. Evaluation and
comparison of these alternatives during Step 1 was detailed in the CSDEIS and summarized in Section II of
this FEIS. The three primary alternatives are the No-Build Alternative, the Improved Roadway Alternative,
and the Build Alternative.

In_the ASDEIS and the FEIS, the Improved Roadway Alternative (ASDEIS IRA) is defined as an

improved two-lane, uncontrolled access. 80 kph (50 mph)_facility from Elkins, West Virginia, to I-81 in
Virginia, that u des or widens local roadwayvs within the selected corridor where such upgradin

widening can be accomplished so that the resulting facijlity meets current desi tandard ere u din
and widening can not be accomplished so that the resulting facility meets current desi tandards, a two lane

facility on new alignment was developed to meet those standards. (Please refer to the CSDEIS Decision
Document for a discussion of the selection of Corridor Scheme Option D35.)
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e Build Alternative is defined as a four-lane iallvy controlled acce 0 k facility on
new location between Elkins, West Virginia and I-81 in Virginia. Tt is made up of one primary alignment,
Line A, and nine relatively short (1.5 to 5.6 miles, 2.4 to 9. ilomete tion Area ali

definition of the Build Alternative reflects the project as originally proposed; however. the discussi

the project. The Alignment Selection process focused on the development of the No-Build, Improved

Roadway, and Build Alternatives. In accordance with 40 CFR 1502.14, these three alternatives were

developed to a comparable level of detail to evaluate their merits and impacts.

While neither the No-Build Alternative nor the ASDEIS IRA meets the needs of the project, they have

been retained for consideration as a benchmark for comparison, enabling decision-makers to evaluate the

magnitude of the environmental effects of the Build Alternative. Table S-1 ( Vol. II) provides a comparison of
the alternatives under study relative to the purpose and need of the proposed project.

1. THE NO-BUILD ALTERNATIVE
The No-Build Alternative consists of a continuation of the existing routes between Elkins and I-81.
This alternative includes such short-term, minor restoration activities as safety and maintenance
improvements, resurfacing, bridge repairs, minor widenings, and intersection improvements. These
improvements are already a part of both WVDOH’s and VDOT’s ongoing plan for the continued safe

operation of the existing roadway system.

2. THE IMPROVED ROADWAY ALTERNATIVE

The Improved Roadway Alternative_examined in the ASDEIS and the FEIS (ASDEIS IRA) consists
of improving the existing route within Scheme Option D5 which best connects Elkins, West Virginia, to I-81
in Strasburg, Virginia. The design objective of the IRA is to reconstruct existing roads, or construct relocated
sections, so that the resulting facility meets current established design criteria. Reconstruction consists of
adding climbing lanes, widening roadways and shoulders, reducing grades, flattening curves, and realigning
to improve sight distance. The ASDEIS IRA would consist of a two-lane facility with a_design speed of 80
kph (50 mph). The ASDEIS IRA is approximately 206 kilometers (128 miles) in length and would cost
approximately $416 million to construct. Mitigation costs and right-of-way acquisition costs are estimated at
$6,080,000 and $29,926,300, respectively, for the ASDEIS IRA.

3. THE BUILD ALTERNATIVE
The Build Alternative consists of a divided, four-lane highway between Elkins, West Virginia and

1-81 in Virginia, with partial control of access on primarily new location_with a design speed of 97 kph (60
mph). Detailed alignments for the Build Alternative were developed within the preferred corridor (Scheme

S-1
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Option D5) identified in the CSDEIS Decision Document. Development of these alignments took into
consideration resources previously identified in the Corridor Selection process _and resources identified in the
detailed ASDEIS investigations. Of the 52 possible alignments developed, a single alignment (Line A) and
nine possible Option Areas (seven in West Virginia and two in Virginia) were retained for further evaluation.

Through a series of coordination meetings, the participating resource agencies provided concurrence on the
alignment and option areas carried forward under the Build Alternative. The Build Alternative ranges in
length from 181 kilometers (112 miles) to 183 kilometers (114 miles), depending on the option area(s) under
consideration. Construction costs range from a low of $1,025,337,000 to a high of $1,075,163,000.
Mitigation costs and right-of-way acquisition costs are estimated at $51,952,500 and $30,132,000,
respectively, for the Build Alternative.

H. MAJOR ENVIRONMENTAL IMPACTS

A summary of the major environmental impacts, both beneficial and adverse, is presented in Tables S-2
through S-4_(Vol. II). Table S-2 presents a summary of the potential involvements associated with Corridor
D5 as a whole (the preferred corridor identified in the CSDEIS Decision Document) and compares the results
with the impacts associated with the No-Build, ASDEIS IRA, and Build Alternatives. Table S-3 presents a
comparison of the social and environmental impacts for the No-Build, Improved Roadway, and Build
Alternatives in West Virginia and Virginia. A summary of the social and environmental impacts by Option
Area is provided in Table S-4. Detailed discussions on methodologies and impact assessment results are

contained in Section III of this document.

1. BENEFICIAL IMPACTS

a. No-Build Alternative
The primary beneficial impact of the No-Build Alternative is that no cost, beyond that of

normal, programmed maintenance and improvements, is associated with this alternative. This alternative
would_preserve the existing environment but would otherwise involve no_beneficial impacts to the natural,

social, or cultural environment.

b. Improved Roadway Alternative
The ASDEIS IRA provides for a continuous, two-lane roadway system with an 80 kph (50

mph) design speed. Although it would not meet the purpose and need of the project, this alternative would

improve the level of service and would reduce high accident rates common on the existing roads by adding
climbing lanes and turning lanes, where possible.
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¢. Build Alternative

The Build Alternative, from which the Preferred Alternative is derived, addresses all factors of
the established need by completing a regional system of four-lane roads and providing the transportation
infrastructure for economic development. The construction of this alternative would improve the safety and
efficiency of the highway network. Truck traffic would be diverted to the proposed highway, thus allowing
use of the existing roads for local and tourist travel. The existing roadway network would remain intact,
except for a few short reaches that must be relocated for safe access to the proposed facility._Refer to Section
1 of this FEIS for a discussion of Purpose and Need.

2. ADVERSE IMPACTS

a. No-Build Alternative

Selection of this alternative would involve adverse economic impacts, in that there would be a

continuation of the negative trends in population, employment, and income in most communities and
counties. This alternative would allow for the continuation of the high accident rates and level of service
problems associated with the existing roadways. This alternative can_not accommodate the year 2013

predicted traffic volumes on Routes 33 and 219 near Elkins.

b. Improved Roadway Alternative
By simply upgrading existing roads, there is no ability to control access. An AASHTO study

of rural roads related the number of accidents to the number of access points. Under the ASDEIS IRA, future
travelers would encounter the same number of access points (driveways, intersections) but at a higher travel
speed_on approximately 75% of its length. The resultant roadway system could be less safe than the existing
roads. Further, the traffic analysis shows that a two-lane road can_not accommodate the future traffic,
resulting in poor levels of service. The ASDEIS IRA would not provide for transportation access at the

regional level (system linkage), one of the primary factors of need for the proposed project.

The ASDEIS IRA would cost approximately $452,000,000 to construct (including right-of-

way and mitigation costs). Table S-3 (Vol. IT) presents the social cultural, and environmental impacts of the
Improved Roadway Alternative in West Virginia and Virginia. The ASDEIS IRA would not impact
communities as a whole in terms of cohesion. However, certain neighborhoods such as Porterwood would

experience substantial relocations. Further, future traffic on the ASDEIS IRA could result in impacts to the

communities through which it passes.
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¢. Build Alternative
The Build Alternative would range in cost from $1,107,421,500 to $1,157,247,500, which
includes right-of-way acquisition and mitigation costs_as well as construction costs. _Table S-3 (Vol. II}
presents the social, cultural, and environmental impacts of the Build Alternative,

d. Comparison of the ASDFEIS IRA and the Build Alternative
In many cases, the impacts expected under the ASDEIS IRA or the_Build Alternative are

similar. This would be the case for impacts associated with sensitive visual resources, hazardous materials,

Threatened and Endangered Species, Wild and Scenic Rivers, and secondary impacts such as stormwater
runoff. The similarity exists even though the Build Alternative would be almost entirely on new alignment
whiie the ASDEIS IRA would remain largely on existing alignment. This reflects the level of effort taken
during the alignment development process to avoid and minimize involvements with sensitive resources.
Where considerable differences exist between the ASDEIS IRA and the Build Alternative, the differences are

summarized below.

(1) Social Impacts
In general, relocations under the ASDEIS IRA would be greater than under the Build
Alternative. The ASDEIS IRA would require more residence and business relocations than would the Build
Alternative. Exceedances of the FHWA Noise Abatement Criteria would be greater under the ASDEIS IRA
compared to the Build_Alternative. However, the Build Alternative would have more “substantial increase”
exceedances than would the ASDEIS IRA.

Based on the above, the ASDEIS IRA would generally have a greater magnitude of

impact on these social resources than would the Build Alternative. As is typical with social resources, they

tend to be located in close proximity to the existing roadway network. The primary reason that the ASDEIS
IRA would have a greater magnitude of impact is that by remaining on the existing roadway sensitive
resources cannot be avoided. Furthermore, the ASDEIS IRA impacts are still greater than the Build
Alternative even though the ASDEIS IRA involves no construction through Wardensville or Parsons.

Conversely, because the Build Alternative is on new alignment, it was possible to avoid or minimize the level

of involvement with or impact to social resources.

(2) Cultural Resource Impacts
The ASDEIS IRA would have potential adverse effect on considerably more cultural

resource buildings and structures/sites than would the Build Alternative. With regard to the prehistoric

settlement pattern probability zones, the relative percentage proportions of high, medium, and low probability
zones are quite similar between the Build Alternative and the ASDEIS IRA. However, in terms of the acreage
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impacts among the zones, the Build Alternative would impact more acreage of prehistoric settlement area
probability zones than would the ASDEIS IRA simply because of its greater area of construction.

(3) Environmental Impacts
Farmland impacts would be greater under the Build Alternative compared to the ASDEIS
IRA. Wetland impacts would also be greater under the Build Alternative compared to the ASDEIS IRA.
Over twice as many wildlife Habitat Units would be lost under the Build Alternative compared to the
ASDEIS IRA. The Build Alternative would have nearly twice as many stream enclosures as would the
ASDEIS IRA and would have more length of stream relocations as would the ASDEIS IRA. Many impact
areas are nearly double under the Build Alternative as compared to the ASDEIS IRA due to the greater width

required to construct a four-lane highway.

3. SUMMARY OF PROPOSED MITIGATION MEASURES
Mitigation_measures proposed for the Preferred Alternative (WV) are included in a document
entitled Corridor H FEIS Mitigation Document (Vol. III). That document is incorporated into this FEIS. It
contains a discussion_of mitigation measures that will be employed and/or developed for this project as final

engineering is completed for each section of the project. The level of detail presented in the Corridor H FEIS
Mitigation Document (Vol._III) is consistent with FHWA regulations (23 771.125 (a)(1)). e Corridor

- HFEIS Mitigation Document (Vol. IIl) also includes a detailed resource agency involvement strategy through
project design and into construction. '

1.  PREFERRED ALTERNATIVE
The Build Alternative. from which the Preferred Alternative (WV) was derived, is the only remaining

alternative that meets the project purpose and need while avoiding or minimizing impacts to the social,
natural and cultural environment. The Preferred Alternative, a wn _in Exhibit I1-5 1. follows Line

A and Opti real. S. B. F and 5-D of the Build Alternative but does not include the construction of a new

four-lane highway in Virginia; instead, the Preferred Alternative would end just west of the state line, and
would tie into West Virginia/Virginia Route 55, which would connect to 1-81 near Strasburg, Virginia. The
selection of the Preferred Alternative was based on the comments obtained from the public and the state and

federal resource agencies during the official comment period the CSDEIS and the ASDEIS.

e Virginia Commonwealth Transportation Board passed a resoluti n the CSDEIS and the ASDE
in February of 1995. It did not select the ASDEIS IRA or Build Alternative as discussed in Section IV. At

this time VDOT has not proposed any construction projects along the Corridor H route in Virginia, although it
is studving ible_safety improvements on Route 555 from_the Virginia state line to 1-81. Should VDOT
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elect to proceed with any proposed actions within Virginia, additional environmental studies and
documentation may be required.

J. AREAS OF CONTR RSY

Several groups have formed to express various positions on the proposed project, including groups in
favor and in ition. The m rominent and active ition group is Corridor H Alternatives, which
was formed from smaller grou read geographically across the Corridor H area. The conce the grou
has been the reevaluation of an alternative that would consider improvements (upgrades) of local roads. Thi

alternative would essentially be a_no-build scenario and_include certain_safety improvements (e.g.

straightening_curves, intersection grades) and construction of passing and truck climbing lanes at certain
locations.

K. OTHER GOVERNMENT ACTIONS REQUIRED FOR THIS PROJECT

As previously discussed, a Section 404 permit would be required from the US Army Corps of Engineers
for construction activities in waters of the United States. Associated with this is the need to obtain Section
401 Water Quality Certifications from West Virginia._ Although there are no rivers presently listed as
navigable in the study area, such designations may be made on a case by case basis. Therefore, a Section 10
permit from the US Army Corps of Engineers and/or a Section 9 permit from the US Coast Guard for
construction activities in navigable waters may be required._ A more detailed discussion of the types of

environmental permits which would be required is provided in Section III-U: Environmental Permits.

Because of the size and complexity of the proposed project and the desirability of prioritizing both final
highway design and_remaining_cultural resource investigations with proposed schedules. the FHWA,
WVSHPOQ, and_the Advisory Council on Historic Preservation developed a Section 106 Programmatic
Agreement. This agreement sets forth stipulations in_thirteen areas ranging from project sequencing to

monitorine. These stipulations detail responsibilities and procedures to be followed for completing the
Section 1 rocess. The Section 106 Pr mmatic Agreement is found in Volume I1. Appendix B of this

FEIS.

Right-of-way acquisition for either the Build Alternative or the ASDEIS IRA would be necessary from
the Monongahela National Forest and the George Washington National Forest.
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THER GOVE NT ACTIO

MO LD FLOODWALL PROJE
A Moorefield Local Flood Protection Study was initiated in September of 1986 and ¢ leted in
ctober of 1987. The second phase of the study, the feasibility phase, was conducted jointl th Arm
f Engineers (COE) and the Interstate Commission on the Potomac River Basin. The objectives of the
feasibili hase were to evaluate the specific engineering, environmental, and economic effects of the

roposed_construction solutions. to identify the best project for Moorefield, and to recommend a project

construction. The results of the study recommended construction of 6,400 linear meters (21.000 linear feet)
f earthen levy and 381 linear meters (1,250 linear feet) of floodwall. Construction of these flood protection

facilities would eliminate the dangers from flooding, such as those experienced by the Moorefield communi

in_1985. Total construction costs are estimated at $18.7 million. ~

2. STONY RUN WATERSHED WATER SUPPLY DAM

In_1994 tudv was conducted to determine the feasibility of constructing a dam on St un.

The study was conducted by Hardy County, the Potomac Valley Soil Conservation District, gnd the Wes

The purpose of the project is to provide additional public water supply capacity to Moorefield. Moorefiel
currently draws water from the South Fork River. The study concluded that the Stony Run watershed has
limitations for a water supplv dam and reservoir but that, "its proximity to the Moorefield water treatment
lant and the relatively pristine condition of the watershed make the site worthy of consideration for water
Iv" (Stony Run Watershed Feasibility Stu 1994). _Construction costs for this project would be

approximatel 13.5 million. Because the project is not eligible for assistance under DA

Conservation Service programs, funding would have to be obtained from other Federal sources _or through
state and_local sources.

CANAAN VALLEY NATIONAL WILDL REFUGE
The Canaan Vallev National Wildlife Refuge was officially dedicated by the US Fish and Wildlife

Service in October of 1994. The Canaan refuge is the nation's 500th national wildlife refuge and the only

such refuce to be located completely within West Virginia's boundaries. Located in Tucker County, the

Fish_and Wildlife Service's Final Environmental Impact Statement (1979) indicates that wil
eventually encompass_9.710 hectares (24,000 acres) of Canaan Valley's 12,545 hectares 00 acres). 1

vember of 1993, Congress approved funds of $2 million towards the purchase of the refuge 4 Interior
Appropriations Bill). Canaan Valley is the largest wetland in the central and southern alachian

Mountains. With an average altitude of 975 meters (3.200 feet), it is one of the highest valleys east of the
Rocky Mountains and is home to more than 580 plant and 280 animal species.
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4. MONONGAHELA NATIONAL FOREST MANAGEMENT PLAN
The Monongahela National Forest (MNF) is currently managed under the guidelines, goals, and
objectives in the Forest Service's adopted 1986 Land and Resource Management Plan and Final
Environmental Impact Statement, Monongahela National Forest. This plan was developed with a high level

f public involvement and input. The management direction specifically designates that 75 percent o

MNF lands emphasize remote wildlife habitat and semi-primitive, non-motorized recreation in_a natural
ttine. This forest plan guides all natural resource management activities on the

5. GEORGE WASHINGTON NATIONAL FOREST MANAGEMENT PLAN
The USDA Forest Service completed and received approval of the Final Revised Land and
Resource Management Plan for the George Washington National Forest in Janu, f ._In May of 1993
a coalition of environmental groups filed an appeal, seeking that the entire plan be re-evaluated.
Representatives of the environmental coalition claim that the currently approved plan contradicts the Clinton
Administration's plan_to phase out uneconomic timber sales. At the same time, a logging industry coalition

has filed an appeal to the plan, claiming it does not allow for enough timber harvesting. The plan covers 1.1

million acres across 13 counties in western Virginia, including Frederick and Shenandoah, and four Coupties

in eastern West Virginia, including Hardy and Hampshire.

6.  PROPOSED ELKINS BYPASS
WVDOH and FHWA are in the early stages of studying the possibility of constructing a bypass

around the town of Elkins. The purpose of the study i identify and correct transportation_deficiencie

(traffic congestion and roadway design deficiencies) in the Elkins area in Randolph County. The western

limit of the proposed proiect is approximatelv 4.5 kilometers (2.8 miles) west of Elkins, in the vicinity of

Agoregates. The eastern limit of the project is located in the vicinity of the four-lane section of near
Canfield. Four alternatives will be evaluated as_part of the study: the No-Build Alternative, the
Transportation tems Management Alternative, the Improved Roadwa Iternative. _and the New

Alignment Alternative.

WVDOH held an_agency Scoping Meeting to kick off the project in September of 1994. e
"Project Qverview" prepared for the Scoping Meeting states that, "The purpose and need for the project will
be investigated during the initial phases of the project. The existing transportation system, existing and future
capacity of the roadway network, social demands of the area, existing roadway deﬁcieﬂcies, and safety

concerns will be among the topics investigated". The impacts will be discussed in the environmenta

documents which will be prepared for the project.

I
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7. BIACKWATER RIVER WATERSHED STUDY
In March of 1994, West Virginia Congressman Allen B. Mollohan and Tucker County Commission

resident Dewey Rice announced the start of a $500,000 study to improve the wetlands and water quali

within the already damaged Blackwater River watershed. This study would involve a portion of an original
I al presented to the UJ. S. Environmental Protection Agency by the West Virginia University and
Wheeling Jesuit College. The exact scope of the study has not vet been determined. The goal of the original

study, at a_cost of approximately $1.5 million, was to show how Tucker County's Blackwater River watershed

could be restored during the construction of Corridor H. Mollohan stated the study will show how such
improvements incorporated during the Corridor H construction process can be a highly cost-effective way to
erform environmental remediation,

8. WATERSHED MANAGEMENT PROGRAM

In August of 1993, federal and state funding was approved for the creation of a statewide watershed
management program. The West Virginia Watershed Conservation and Management Program received
8.000 in_a Environmental Protection Agency grant augmented 24,000 in funds from the WV
Division of Natural Resources. An_initial goal of the Watershed Program was to build consensus for the
conservation, management, and prudent use of West Virginia’s rivers_and wetlands and to_implement a
comprehensive plan to care for the state’s aquatic resources. During the Watershed Program’s first year, a
team of representatives from the West Virginia Division of Natural Resources (DNR), Division of

Environmental Protection and Division of Parks and Tourism. as well as 90 statewide stakeholder u
began developing a 10-vear strategic plan for managing the state’s watersheds. The Watershed Program i

based at the DNR’ eratio enter in Elkins.

9. _PROPOSED AMERICAN DISCOVERY TRAIL

The pr ed American Discoverv Trail is an east/west transcontinental hiking trail that has bee

developed by hiking enthusiasts throughout the country. Approximately 482 km (300 miles) of the proposed

in regard to recommending it for designation as a National Scenic Trail. Alternate corridors for the proposed

trail within the project area have been proposed, but a final corridor has not been selected.

10. WILD AND SCENIC RIVER STUDY REPORT

The Monongahela National Forest is conducting a study of twelve rivers or segments of those rivers
to determine which, if any, of the rivers or river segments should be recommended for designation as

components_of the National Wild and_Scenic River tem. ne segment of Shavers Fork along the

Preferred Alternative is being considered for recommendation. It has been determined to be eligible for
Scenic status. In three of the eight alternatives being considered by the MNF this segment of Shavers Fork
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would be recommended for desicnation as a_Scenic River (Monongahela National Forest Dra

Environmental Impact Statement, 1995).

11. ADDITIONAL DETAILED ENGINEERIN _
Additional detailed engineering was authorized by FHWA for Section 6 of the Build Alternative,
which would be located west of Moorefield, West Virginia. This engineering was undertaken to determine

possibilities of reducing the amount of excess excavation (waste) predicted at the ASDEIS stage as well as to

determine the feasibility of other mitigation measures proposed in the ASDEIS and later developed for

inclusion in the Corridor H FEIS Mitigation Document (Vol. IIl).

M. STATUS OF ADDITIONAL ISSUES

1. SECTION 4(f)
In accordance with Section 4(f) of the 1966 Department of Transportation Act and Section 6

the Land and Water nservation Fund Act, overall evaluations were conducted for properties
determined to be gualified for Section 4(f) and Section evaluations. e Preferred Alternative (WV), as

presented in the FEIS, avoids the use of all known Section 4(f) property. The avoidance includes publicly
owned parks and recreation areas and wildlife and waterfowl refuges, and sites and properties officially

eligible for inclusion in or listed on the National Register of Historic Places. Additionally, the avoidance
includes the “Considered Eligible” properties, which were considered during the alignment phase to

maximize the avoidance of adverse effects to historic and prehistoric resources (refer to Section III-L, for
definition of “Considered Eligible” employed for this project). Finally, the FHWA h determined_that the

Preferred Alternative does not use any designated parks, recreation areas, wildlife or waterfowl refuge areas
from trails or MA As or historic properties.

If. during final design_activities. any Section 4 roperties are encountered, a_separate 4

evaluation will be completed. This action would be consistent with 23 CEFR 771 135 (m), which states in part

that, “Circulation of a separate action 4(f) evaluation will be required when: (1) a propo ed modificati

the alicnment or design would reguire the use of Section 4 roperty after the...final EIS has been processed;

(2) the Administration determines after processing...the final EIS that section 4(f) applies to a property.”

2. MITIGATION

General mitigation measures_are_detajled throughout Section III of this document. _ Specific
mitigation_measures, to the extent permitted the level desi are detailed in the Corridor H FEIS

Mitigation Document (Vol. III), which is incorporated into the FEIS. Mitigation _measures described in
Section III and the Corridor H FEIS Mitigation Document L_IID have been designed to the level of detai
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ermitted by the level of desi esented in the FEI ecific mitigation measures will be designed a;
additional level engineeri etail are developed. Deferrin ecific desi r_mitigation measures i

consistent with the intent of 2 R 125,

N. ONLY PRACTICABLE ALTERNATIVE FINDING
n accordance with Executive Orders 11988 and 11990, this portion of the FEIS documen the basis for
the finding that the Preferred Alternative as described herein is the only practicable alternative and tha

no alternative exists that can avoid construction in floodplains and wetlands.

1. FLOODPLAIN N
The construction of the Preferred Alternative (WV) must occur in floodplains. To the extent

possible, the impacts to floodplains have been avoided or minimized, through the interdisciplinary,
interagency approach and utilization of the Gegg:'aphic Information System prepared for the project. Due to
t eat lenath of the project in the east-west direction and the north-south direction of the Appalachian

ountains which the project must ¢ total avoidance of floodplain impacts would not be ible.
ASDEIS IRA also impacts the 100-year dplain_and flood hazard zones. The total impacts t d zone
in West Virginia is 19.8 hectares (48.9 acres) for the ASDEIS IRA and 15.0 hectares (37.0 acres) for the
- Preferred Alternative WV). _The onlv_alignment that could result in an overall lower dplai

encroachment would be the selection of Line S in the Shavers Fork Option Area. This alignment skirts the
slope of the mountain above Shavers Fork and avoids the floodplain. However. due to this higher elevation, a
safe access down to US 219 into Porterwood to serve an industrial facility as well as to serve Par
severely economically depressed community. is not possible. This alternative would not be practicable in that
it would not meet the project purpose and need of safe access and economic development.

The No-Build Alternative would not impact floodplains but it is not practicable in_that it does not
meet the project purpose and need.

The Preferred Alternative (WV) does not encroach upon designated or proposed._regulatory
floodways. _Construction of the Preferred Alternative (WV) would conform to applicable state and local
. floodplain protection standards.

In accordance with Executive Order 11988 and 23 CFR 650 Subpart A, it has been determined that
based on the above considerations, there is no practicable alternative to_the proposed construction in

floodplains. and the proposed action includes all practicable measures to minimize harm t floodplains whic

may result from such use.
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2. WE N
The construction of the Preferred Alternative within West Virginia must occur in wetlands. To the
extent possible. the impacts to_wetlands have been avoided or minimized. through the interdisciplina

interagency approach and the utilization of the Geographic Information System prepared for the project. The
watersheds associated with the overall project area for Corridor H include extensive wetland systems,

including Canaan Valley, the largest wetland complex in t te of West Virginia n_the basis of th

CSDEIS., it was determined that Corridor Scheme Opti 5 offered nearly the greatest potential to minimize

impacts to wetlands. Background information identified over 280 hectares (700 acres) of wetlands in the
corridor. _The avoidance approach_taken for this project, as well as the measures already included in the
design to minimize harm to wetlands, has resulted in less than 16 hectares (40 acre: wetland impacts.

alternative analysis prepared in accordance with Section 404 of the Clean Water Act describes in detail the
minimization efforts employed. This analysis is contained in Appendix G of the ASDEIS. This wetlands

finding is presented in accordance with Executive Order 11990

Based upon the above considerations, it is determined that there is no practicable alternative to the

proposed construction in wetlands and that the proposed action includes all practicable measures to minimize
harm to wetlands which may result from such use.
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SECTION I:
PURPOSE OF AND NEED FOR ACTION

Text that is underlined in Section I represents instances where new text has been added to the ASDEIS based
on comments received on the ASDEIS from the public and interested agencies.

A. PROJECT DESCRIPTION
The original project analyzed in the CSDEIS and the ASDEIS was longer than the project as it is
currently proposed for construction by WVDOH and FHWA. The original project was referred to as the

Build Alternative in the ASDEIS. Additional discussion of this issue is found in Section IV of this document.

1. ORIGINAL PROJECT: CSDEIS AND ASDEIS
In the original project, the WVDOH in conjunction with the FHWA and VDOT was proposing to
construct an approximately 183 kilometer (114 miles) long highway from Elkins, West Virginia to I-81 in
Virginia, completing the final portion of Corridor H in the Appalachian Development Highway System. The

original project would have traversed portions of the West Virginia Counties of Randolph, Tucker, Grant, and
Hardy as well as the Virginia Counties of Frederick and Shenandoah. _This FEIS carries forward the

environmenfal impacts of constructing the entire length of the original project, but also specifically identifies
impacts and benefits in West Virginia and Virginia of constructing the project only in West Virginia, as it is
currently proposed.

2. CURRENTPROJECT - WEST VIRGINIA
Following a review of all agency and public comments received, the Virginia Commonwealth

Transportation Board passed a resolution in Febru 1995 (Volume II. Appendix A). In that resolution, the
Commonwealth Transportation Board did not select any of the four-lane Build Alternatives or the Improved
Roadway Alternative for construction in Virginia. The resolution directed the VDOT to “...study the Route

55 corridor’s safety aspects such as horizontal and vertical alignments, possible need for truck climbing lanes,
intersection safetv improvements and other safety related features of the roadway.” (See Vol. II, A endix A).

Because of the Commonwealth of Virginia’s decision not to proceed with the Build Alternatives or

the Improved Roadway Alternative as presented in the ASDEIS, the proposed project was re-defined. It is
described as follows: The WVDOH and the F A _are proposing to construct an approximately 161

kilometer (100 mile) long highway from Elkins, West Virginia to just west of the West Virginia/Virginia state
line on WV 55. The proposed Corridor H facility would provide a divided. four-lane highway with partial



Corridor H Final EIS,

control of access on new and existing location. The design speed of this facility would be 97 kph (60 mph).
The area through which the currently proposed project would traverse includes portions of the West Virginia
Counties of Randolph, Tucker, Grant and Hardy.

3. CURRENT PROJECT - VIRGINIA

Because of this resolution, additional traffic impact analyses were conducted. Additionally, system
linkage issues were also examined further. These additional investigations determined that:
¢ The construction of the Preferred Alternative from Elkins, West Virginia to the Virginia state
line is not expected to adversely impact existing traffic operations on Route 55 in Virginia;
and
¢  The purpose and need of the proposed action, including system linkage, will be met by the
construction of the Preferred Alternative (WV).

A detailed discussion of these analyses is included in Section IV of this document.

B. PROJECT PURPOSE AND NEED
FHWA guidelines_suggest the analysis of seven factors to establish project need for a transportation
system such as Corridor H. These seven factors are:
1.__Social Demand and Economic Development.
2. Capacity and Level Of Service.
3.___Safety Considerations.
4.__ Roadway Deficiencies.
5.__System Linkage. _
6.__Regional Planning Demands.
1..__Legislation.

The TIransportation Needs Study for Corridor H analyzed these seven factors and showed that a
transportation need exists. In addition, the Resource Agency Workshops (May 5-6, 1992 and September 23-
24, 1992) on the Preliminary CSDEIS resulted in the overall recognition by resource agency representatives
that a need for transportation improvements exists. (Minutes from both Resource . ency Workshops are
contained in Section VII of the CSDEIS). Based on its finding that a need for the project existed, the
Transportation Needs Study evaluated several methods to meet the project need and determined that building
a new four-lane highway was the only alternative that fully meets the established project need. The following
is a summary of the findings of the Transportation Needs Study:
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Social Demand and Economic Development

*

The industries that are not in _coal-extracting counties are unable to utilize the existing railroad

system because county roads are not designed to accommodate truck traffic to counties with rail
terminal facilities.

The study region lies within 300 miles of 35 percent of the United States population.
Substantial market opportunities exist outside the study region.
External markets have the capacity to absorb the study region’s goods.

The study region’s availability of raw materials would benefit the external markets’ diverse
economies.

'With five railroads and over 50 motor freight carriers in operation, large product distribution

capabilities exist in the study region.

The growing recreation and tourism industries have added to the economic vitality of the study
region’s economy.

The growth rate of the tourism industry in the study region is apprbximately nine percent per year.

Effective transportation of commodities from the study region and improved access to its resources
will save energy and lower transportation costs.

Inadequate transportation access increasingly isolates the study region from the economic activity
and influence of regional market centers in the Midwest and the Atlantic Coast regions.

The increasing growth in the tourism industry places additional stress on the already deficient,
east/west highway network.

The continued deterioration of mobility in the study region will likely deter prospective tourists, who
can turn elsewhere for recreational opportunities.

Substandard access to 1-81 and 1-66 hinders economic opportunities of the tourism industry to take
full advantage of the large East Coast markets.
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Capacity and Level of Service
¢ Through the mountainous terrain, overali traffic flow is adversely affected by truck traffic.

+ Most of the roads in the study region will not meet current West Virginia de§i'g1_1 standards for the
forecasted design vear 2010 traffic volumes.

+ The existing Elkins to Strasburg route has been classified on WVDOH’s Functional Classification
Map as an expressway, even though the route is not designed to expressway standards.

+ Existing levels of service along the two main_study routes considered at the corridor level are
unacceptable. On the Elkins to Winchester route, 1990 levels of service are unacceptable between
Parsons and Davis, West Virginia (LOS E), as well as between Scherr, West Virginia_and the
Virginia _state line (1.0S D/E). On the Elkins to Strasburg route, 1990 levels of service are
unacceptable between Alpena and Wardensville, West Virginia (1.OS D/E). These conditions will
continue to deteriorate based on projections of increasing traffic demand.

Safety

¢ In the study area, the overall deficiency of roadway geometric features accounts for the higher
accident rates than on similar facilities elsewhere. Accident rates on the existing routes are higher
than those on improved facilities within the state. The historic accident rates per million vehicle
miles traveled are 2.63 on the Elkins to Winchester route and 3.24 on the Elkins to Strasburg route.
On a rural primary. four-lane, controlled access facility the accident rate is only 0.99 accidents per
million vehicle miles traveled.

Roadway Deficiencies
+ The existing route between Elkins, West Virginia and the West Virginia/Virginia state line consists
- of narrow, curving and winding US routes and state routes. Posted speed limits of 55 mph are
present but numerous curves are signed from 15 to 50 mph. Grades are as steep as 9 percent.

System Linkage
* The existing routes between Elkins and Strasburg are two-lane, winding mountainous United States
(US 33) and State Routes (SR55/28) which link small communities.

¢ Movement into and through the study area from outside the area is hindered due to the lack of a high
speed roadway network through the study area.
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+ Goods bound for air freight distribution must be transferred to trucks and hauled over the deficient
roadway network within the study region to access the nation’s air traffic system.

¢ US 50 is the only prominent east/west link between 1-77 and 1-79 in northeastern West Virginia. The
only other four-lane, controlled access facility in northeast West Virginia is US 33, which runs east

from its interchange with 1-79 near Weston, WV to Elkins, West Virginia and is a completed section
of Corridor H.

Regional Planning Demands

¢ An evaluation of the study area’s potential indicates the following: the study region has the capacity
to support and_absorb increased economic activity; industrial and commercial utilization of areas
identified with a growth potential will help to reduce or reverse the out-migration trends of the
region’s labor force: and current highway deficiencies preclude the utilization of areas having a high
growth potential.

+ The identified transportation deficiencies were determined to have the following adverse effects on
economic_growth: improved market relationships within the study region are constrained by
transportation access difficulties; even though a large production capability exists within the region,
the existing east/west access deficiencies have resuited in increased transpgrtatioﬁ and shipping costs
within_the study region, safety concerns, and the travel time constraints; current east/west
transportation access deficiencies reduce the competitiveness of the industries within the study
region; and the large product distribution capabilities of the study region are inhibited by east/west
transportation deficiencies across the Alleg heny Front and the Appalachian Mountains.

+ An assessment of the market and recreational aspects of the study region and its market base
revealed the following: the study region has abundant natural resources such as hardwood timber,
coal, limestone, forests, and streams: and industries within the study region produce and provide a
wide range of manufactured goods and services including lumber, wood products and fixtures,
leather products, poultry products, coal products, printing services, and recreation services.

Legislation

o In_ 1965, the United States Congress passed the Appalachian Regional Development Act. The Act
made provisions for the funding and the development of an Appalachian Development Highway
System (ADP). Corridor H is one component of the APD.
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C. PROJECT HISTORY
Detailed descriptions of the project history are contained in the CSDEIS (Section I, pages I-3 through I-

8) and the CSDEIS Decision Document (Abstract and Section I, pages 1 through 7).

D. PROJECT STATUS _

As noted in the Summary, the SDEIS for Corridor H was developed in_a two-step study process. The
first step (Corridor Selection) was documented in the CSDEIS and culminated in the selection of a preferred
corridor. Scheme Option D5 was identified as the preferred corridor on the basis that it best meets the
established project purpose and need and has the least involvement with sensitive resources. The
identification of Scheme Option D5 for further study ended SDEIS Step 1 (CSDEIS) and began SDEIS Step 2
(ASDEIS). The ASDEIS began with the development of highway alignments at a scale of 1"=200". It was
based on the resource inventory developed and maintained for the CSDEIS. All resources within the
preferred corridor (Scheme Option DS5) were transferred from the GIS database onto current mapping
prepared from 1992 aerial photography. This initial resource inventory was used to develop specific
alignments that avoid the use of known Section 4(f) lands, avoid or minimize impacts to other known
sensitive social and environmental resources, as well as other resources identified through the photo
interpretation of the 1992 aerial photography. This resource inventory was also used to document the existing

condition (No-Build Alternative) and to develop the Improved Roadway Alternative.

Because of the increased level of detail required for the ASDEIS, detailed field evaluations and studies

were conducted throughout 1993 and early 1994 specifically to assess the potential impacts of various

alternatives and alignments. Additionally, detailed engineering design was undertaken in one section (Section
6), located west of Moorefield, West Virginia. This engineering was undertaken to verify the project’s GIS
database, and determine the feasibility of implementing mitigation measures (e.g._excess excavation
reduction) necessary to meet NEPA and Section 106 requirements addressed in this document, the Corridor H
FEIS Mitigation Document (Vol. IIT), and the 106 Programmatic Agreement.

In some instances, it became necessary to develop a specific alternative alignment outside, but in the
general vicinity of, the selected corridor for the express purpose of avoiding important sensitive resources or
meeting acceptable, safe design criteria. This situation occurred in response to additional information that

became available only during the ASDEIS stage.

Following a review of all agency and public comments received. the Virginia Commonwealth

Transportation Board passed a resolution in February, 1995 (Volume II. Appendix A). In that resolution, the

Commonwealth Transportation Board did not select any of the four-lane Build Alternatives or the Improved
Roadway Alternative for construction in Virginia. Virginia’s decision, which is briefly discussed in the

I-6
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Summary section and detailed in Section IV, does not negate the need for the project or invalidate its
purposes relative to West Virginia. Even if Virginia does not construct its portion of the Build Alternative,
Corridor H is viewed bv FHWA. WVDOH, and the Appalachian Regional Commission (ARC) as being the
most practical transportation option available to effectively alleviate east/west transportation deficiencies and
economic isolation within the Appalachian Highlands Region of northeastern West Virginia. The Preferred
Alternative (161 km highway from Elkins to West Virginia/Virginia state line) constitutes almost 90% of the
total length of the Build Alternative as it was originally defined (183 km from Elkins, West Virginia to I-81 in

Virginia). See Section IV for further discussion of how the Preferred Alternative satisfies the purpose and
need of the project.

Specific activities of the project are shown on Exhibit I-2 (Vol. II). Activities completed to date are in
shaded boxes and activities yet to be completed are in unshaded boxes. The current schedule indicates that,

following FHWA's approval of the Final EIS, a Record of Decision will be prepared to document officially
the decisions reached throughout the CSDEIS and the ASDEIS study process.

E. FUNDING STATUS

The Intermodal Surface Transportation Efficiency Act of 1991, also known as "ISTEA", contained
authorization for the entire Appalachian Regional Commission Corridor Highway System. In August 1994,
Congress approved the Fiscal 1995 Energy and Water Appropriations Bill that included $75 million for the
engineering, right-of-way acquisition, and start of construction for the remaining portion of Corridor H, from
Elkins to I-81. In September 1994, Congress also approved the Fiscal 1995 Transportation Appropriations
Bill that included an additional $35 million for the construction of Corridor H. Moneys from both bills are to
be used for construction of Corridor H in West Virginia. There are currently no funds appropriated for project

construction in Virginia. Prior to 1994, Congress appropriated $160.5 million for Corridor H construction.

The total funding appropriated for Corridor H is $270.5 million.
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SECTION IT
ALTERNATIVES CONSIDERED:;
CORRIDORS & ALIGNMENTS

A. INTRODUCTION
The Corridor H project followed two processes that facilitate development of large projects. These
processes are:

1. Tierin defined EQ and idelines and consisting of:

¢ Corridor Selection Supplemental Draft Environmental Impact Statement (October, 1992)

+ CSDEIS Decision Document (July, 1993) | .

¢ Alignment Selection Supplementa] Draft Envir nmental Impact Statement (November, 1994
+ Final Environmental Impact Statement

Integration of the National Environmental Policy Act and ion 4 e Water

of 1977 as amended, commonly referred to as the NEPA/404 process.

B. TIE G

The tiering of environmental documents is discussed in the Council of Environmenta lit
regulations (40 CFR 1502.20 and 1508.28). Section 1502.20 states in part that, "Agencieslare encouraged to
tier their environmental impact statements to eliminate repetitive discussion of the same issues and to focus
on the actual issues ripe for decision at each level of environmental review (Section 1508.28). Whg—ngvg_t a

broad environmental statement has been prepared ....... and a subsequent statement ...... is then pre an

f general ers in broader environmental impact statements ......, with sul ent_narrowe e

e (such as need and site selection) ..... ._or_a subsequent statement or a is_at a Jat e (suc

issues which are ripe for decision and exclude from consideration issues already decided or not yet ripe".

The Federal Higshway Administration's regulations (23 C Part 771) that implement the
regulations discuss tiering (771.111 (g)) stating, "For major transportation action the tiering_of EISs
discussed in the CEQ regulation (40 CFR 1502.20) may be appropriate. The first tier EIS would foc
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ad issues such as general location ..... f the major alternative e second tier would address site-specific

etail ject impact sts, and mitigation measures."”

The Federal Highway Administration in its response to comments on its Notice of Proposed Rulemaking
for 771.111 ted in part that. "It should be noted that this progressively. more focused look at a project

embodied in the concept of tiering may also be accomplished with a supplemental draft EIS. If project detail

upplemental draft EIS. In this case. the process would be concluded with a final EIS responding t

comme n both the general and site-specific draft EISs.” e study process and documents prepared for

th rridor roiect are consistent with the tiering_process discussed both CEQ and F
regulations.

The Corridor H project followed a tiering process as outlined above. The ﬁisj study, a corridor selection
upplemental Draft EIS, was prepared and signed on October 21, 1992. That document, the Corridor H

id election Supplemental Draft Environmental Impact Statement El is incorporated b
reference into this document, the FEIS for the ject. e second study. an alisnment selecti
upplemental Draft EIS, was prepared and signed November 4, at document, the Alisnment Selection

nvironmental Impact Statement (ASDEIS) is incorporated directly into this FEIS. _Copies of the
CSDEIS, the ASDEIS, and their ¢ anion technical reports are available fr the Office the
Commissioner of Highways, WVDOH, 1900 Kanawha Boulevard East, Building Five, Room 109, Charleston
WV 25305-0430. '

. CORRID LY DEIS): PROCE
Initially, in addition to the Build and No-Build Alternatives, the CSDEIS considered three broad
transportation alternatives - Tr: rtati ste nagemen ass Transit and an oved Roadwa
Alternative. e nsid how, or_if, each would meet the purpose and need of the

roiect. The CSDEIS concluded that none of these three alternatives would meet the pu e and need the

project. and therefore eliminated them from_detailed consideration, as allowed by CEQ regulations.
Following the elimination of these alternatives, the CSDEIS focused on the selection of a broad corridor for

terminati the ge 1 location of a four-lane highway facili e latter was accomplished by the

analysi 24 separate 600 meter (2,000 wide corridors (referred to in the EIS as Scheme

all having western termini just west of Elkins, West Virginia and eastern termini at either Winchester, or
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1. ALTERNAT L ATED DETAILED CON TI THE CSDEI
n_accordance with 2 771.123 and echnical Advi T6640.
resented the result analysi e broad tran jon alternatives i ition t ild
~ and Build alternative e three broad range ion alternatives analyzed were:
+ Transportation e anagement (T

¢ Mass Transit
¢ Improved Roadway Alternative

The_details the analyse d_the conclusi are presented in the CSDEIS (Section II:

Alternative, nsidered Ii-1 through-II-7) and are summarized below.

a. Transportation Systems Management
(1) _Alternative Considered

The_goal of the Transportation System _Management Alternative would be to
make the existing syste efficient as possible. Typically, the TSM approach includes low-cost roadw
i vements such as: adding widened shoulders and warni i in areas where t
constructing minor realignmen sh horizontal _curves; installing traffic signal in
experiencing substantial delays: and establishing flexible work schedules and promoting ca: in jor
employers in the area. TSM measures are generally considered appropriate in urban areas where the existing
facilities operate beyond the designed capacity limits. wever, capacity constraints along the existing We
Virginia highways are not caused by a large volume of traffic rather the relationship betwe c

volumes and the physical constraints of the mountainous.terrain,

(2)_Basis for Elimination

Implementation of T easures within the ] study area would dequate
_ address the purpose and need for the osed project. That i M _measures would not provide improved
access within_and thr e east rti West Virginia, would not substantiall
level of service provided by the existi kin -81 routes, and w t substantially improve the overal
highwa tem network, Alth n the TSM measures would result in traffic safety and operationa
- improvements, they would not provide an effective solution to the identified project need. Based on all of
these factors. the TSM Alternative was not considered to be a viable alternative to meet the need e

project and was eliminated from further study in the CSDEIS .

-3
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b. Mass Transit Alternative

1 Iternative Considered

The Mass Transit Alternative includes such option viding either bus or rail service

within the area to alleviate congestion. Typically, mass transit is considered a viable alternative to roadway

construction in urban_areas with ulations over 200,000 and require; irlv_large user level t

such a service. Bus-based mass transit depends on an adequate highwa tem alre in_place. Existi

rail hneg do not provnde direct access to the w1de§pread communities and industries in the study area. In

the roadway syst Transportation Needs March, 1992

(2) Basis for Elimination

iven the relatively low population densitv. rural character, and overall size of the stud

- the tourist and truck traffic which would not use mass transi tem: and the ration and maintenance
co. ciated with such a svstem, it was determined that the Transit Alternative would not adequatel
erve the e of and need for the project. erefore, the M ransit Alternative was eliminated

further study in the CSDE

mproved adwa Alternative D

(1) Alternative Considered
The Improved Roadway Altematlve, as_described in the CSQE!S, guld consist Qf ;pgt

lanes, widening roadways and shoulders, re-grading where sl are_steep. and realigning where sigh
distance is poor. _Because the CSDEIS IRA would consist of spot improvements to existing roads the
CSDEIS TRA would not create a s_gg]_e_,_ggngguggg, mproved roadway connecting Elkins, WV_and 1-81 in

Virginia. e CSDEI would n volve ion ew roadwa new location ntr. e

IRA sidered in t E IS T would involve both ading of existing roadways similar to

the CSDEIS and_construction_on new location where upgrading existing roadways would be ineffective in

addressi adway deficiencies. e would result in a singl ntinuous _improved roadwa
from Elkins, WV to I-81 in Virginia

In_addition to the EIS T c ed improvements, the construction of a

three lane highway (a osed to a four-lane, divided highway) also was evaluated as an TRA. In accordance

with the Transportation Research Board's Highw apacity Manual when_ two-lane highways are
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experienci erational problems, three-lane roadways are sometimes considered appropriate tem

alternative to four-lane expansions.

The construction of three-lane highways was common during the 1940's and 1950's.

During that period, the center lane of three-lane roadways wa: ically used as a passing lane by vehicles in

either direction. However, this practice was found to be especially hazardous due to the increased number of
head-on collisions and subsequent fatalities; thu e practice generally was discontinued in the 1960's.

In_the mid 1980's, the use of three-lane roadwa ecome more common_as safer desi

were incorporated into their operation. Some safer uses of three-lane roadways that were considered in the
SDEIS included;

* se of the third (center) lane as a sing lane: Several options are available, includin

alternating the travel direction e center lane (approximate -mi egme
there roviding exclusive ing lanes for each direction travel at periodic
intervals.

¢ Use of the third lane as a climbing lane: This generally applied as a spot improvement,

most often on steep, sustained grades which_cause heavy vehicles to travel at slow

¢ Use of a long segment of three-lane highway: This three-lane facility operates with two
lanes in.one direction and one lane in the other direction. '

The Highway Capacity Manual (1985) provides several general reasons that three-lane
~-roadways are not favored:

1. Where the second lane in the preferred direction on a three-lane highway exists for
hort segments, it is generally used less efficiently than the second lane on a full, four-
lane facility. e added lane i ically used to pass slower moving vehic n
execute left turns. While the extra lane adds to the éapaci;y of the highway by
roviding more_efficient passing and reducing left- conflicts, it still doe
approach the capacity levels of a four-lane highways, even in the preferred an

direction_of travel.

2. Where the third lane of a three-lane highway is permanently assigned to one direction
for a distance of several miles, the operation of the preferred direction can approach
that of a four-lane highway. However, capacity levels of the two-lane section are

II-3
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reduced 10 to 15 percent to reflect the somewhat reduced efficiency compared to the
full, four-lane case.

3. Three-lane highways (even safely designed ones) are not considered to be the ultimate

development of a roadway facility. Rather, they are described the Highw
Capacity Manual (1985) as "intermittent" solutions. Therefore, in_considering the
impact the proposed project. it is necess: to_evaluate the ultimate facili

developments throughout the planning peri

2) Basis for Elimination of the CSDEI
While implementation of the CSDEIS IRA would address some localized problems, it
would still not meet the need for the project. The CSDEIS IRA would not address the issues of roadway
deficiencies, safety considerations, and regional system linkage. The following provides specific data to

substantiate the basis on which the CSDEIS IRA (including the use of three-lane roadways) was eliminated
further consideration in the CSD

(a) _Roadway Deficiencies
Implementation of the DEIS IRA_ would require that any improvements
implemented meet current highway design standards for the specific roadway classifications along the route.

adwavs on the Elkins to Winchester route are currently classified eeder routes between Elkins and

cherr and as trunkline routes betwe cherr and the Virginia state line. The Elkins to Strasburg route i
classified as an expressway even though it is not designed to expressway standards,

e existine conditions on the Elkins to Winchester and Elkins to Strasburg rout:

e ical of roadways constructed th mountai terrain; roadways follow the terrai ades are

curves are sh € d ders are W, igh rtions_are limited, -and home
i es are usually built in close proximi he roads. Dependi € 27 to 40 perce

roadway grades are over 4 percent; between 34 and 38 percent 1] curves are greater than 32 -30'; and ove

ercent of the lanes are less than 3.3 eters (11_feet). When th conditions_are blended with stee
hillsides that come down to narrow shoulders, the end result is a roadway with many greggr of inadequate sight
distance, blind spots, and potentially dangerous intersections.

To reconstruct the existing routes to current design standards would likely result in
the following impacts:

1I-6
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* considerable number of relocation -460) would be required in order for the
hori ] alignment to conform to the 0m esi ed 0
mph) desi eed is the "Acceptable" desi eed for a two-lane rural principal
arterial fined in the AASHTO publication entitled 4 Poli metri i

of Highways and Streets (1990).

¢ The Widening of the roadway for truck climbing lanes, passing lanes and/or widening
shoulders would require the removal of almost all of the residences and businesses
immediately adjacent to the existing routes.

+ Homes and businesses not directly adjacent to the roadway improvement would be
affected by the earthwork cut or fill slopes.

. : rofile srade of some of the intersecting side roads could be ma €]
because of the widening, and re-grading of these could further impact adjacent
properties.

¢ Reconstruction and reconfiguration all existing intersecting roadwa long the

improved roadway w uld be needed, addi the cost of the CSDEI

afe onsideration

The CSDEIS IRA would include maintaining the existing two-lane facilitie:
gnstructmg truck chmbmg lanes or passmg lanes in ]gcatxgng gf steep g@ WVDOH's historic gl

favorable. Examples of such facilities include Tolsia Highway, Appalachian Corridor L

higchways and the Interstate System. wever, the fatality rate exceeds the Statewide Rural Prim ighw
Average (Refer to Appendix E of CSDEIS Traffic and Transportation hnic

The high fatality rate see ccur_for reason | The first is th 1
roadways do not separate traffic and thus fail to prevent head-on crashes, the most severe type of rural
collision. In 1 the percentage of fatalitie ing from head-on collision th sia Highway an

were 60 and 78 percent, respectively. The high speed ical of modern rural highways m U
crashes severe and more likely to result in death or serious injury (Refer to Appendix E of CSDEIS Traffic
and Transportation Technical Report).

II-7
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econd reason for the high fatality rate involves problems that occur at certai
intersecti n two-lane. rural hishwavs. Drivers find it difficult to estimate the speed ast-movin

vehicles, particularly when trying to cross the through_highway or to make a left turn onto it. In addition,

nce threshold traffic volumes are reached. at-angle accident problems begin to occur. (At-angle accident:

Construction of a four-lane facility with medians wide enough to protect most turning vehicles would reduce
or eliminate these problems, allowing drivers to be concerned with one through-traffic stream at a time.

In mountainous terrain, two-lane roadways generally function at less than acceptable

levels of service and, as a result, have higher than average accident rates. Two-lane expressways typically do
not meet motorist expectations for an expressway-type facility. These drivers can be intolerant of delays
caused by trucks and other slower moving vehicles and end up engaging in risky passing maneuvers. While
truck-climbing lanes can be added to accommodate passing needs, they are-only partially successful in
reducing the above average accident rates. The addition of passing_lanes creates other accident related

roblems associated with_the ending of ing lanes at the of a grade. especially where climbing lane

may be provided in opposing directions on either side of a mountain.

(c) System Linkage
The CSDEIS IRA would not address the system linkage deficiency. _ Only a

consistent, four-lane highway would directly link the Ea ast to central Ohio and the Midwest as well
rovide a consistent four-lane highway link to Appalachian idors E.D._and L 11, Exhibit I-1). The
urpose of the A em is to develop a pri ighw. tem network in conjunction with the
Interstate System. The Interstate System and its supporting system of primary highways are essential for
vel between the Ea: t and the Midwest regions. wever, the ems do not currently offer the
hortest direct access which is through West Virginia. The CSD would not aid in the completion

the APD System identified as necessary to promote the economic well-being of the region.

2. ALTERNATIVE ERED IN DET THE CSDEI ME N

After eliminating the three broad-range transportation alternatives from detailed consideration, the
CSDEIS conducted further analysis of the Build and No-Build Alternatives. In dgvelgping the Build
Alternative, the CSDEIS considered 24 separate ter (2 ) { wide Scheme Options. The El

evaluated the 24 Scheme ions for the Build Alternative according to the following general criteria:

+ Abilitv to meet transportation need analyzed in the Transportation Needs Stu

¢ Im pacts on envirgnmental resources

I1-8
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¢ Abili nd to the expressed desi e publi affected by the_construction
Corridor H
After completing the analyses. th rridor rridor _Selection Supplemental a

Environmental Impact Statement (CSDEIS) was produced and circulated (October, 1992).

D. CSDEIS DECISION DOCUMENT: END OF STEP 1 OF TIERING PR

Following receipt of comments on the CSDEIS, the CSDEIS Decision D nt, was produced.
document presented the rationale for the selection of Scheme Option D5 as the corridor within which the site-
§pecifjé details for the project would be.adgrgssed. The CSDEIS Decision Document also served to transition
between the first tier corridor scheme option selection and the development of the ASDEIS. The rationale for

the selection of Scheme Option D5 as the general location within which to develop a preferred alignment is
presented in the CSDEIS Decision Document. in addition to the stages through which the corridor selection

2

rocess proeressed. The stages in corridor selection are summariz clow etter present the “flow’ e

decisions made in the CSDEIS Decision Document.

FHWA guidelines suggest the analysis of the following seven factors in establishi roject need:;

legislation: social demand and economic development; system linkage; capacity and level of service; re iona

lanning demands: safety considerations; and roadway deficiencies. e Tramsportation Needs Study for
Corridor H analyzed these seven factors and determined that a tran ion need existed in th i 2

The legislation establishing Corridor H recognized the need to vide a tra rtation em _to su

economic development. The Transportation Needs Study evaluated several different methods to meet the
project need and determined that building a new four-lane highway (the Build Alternative) was the only

alternative that met the transportation need the region. The CSDEIS evaluated 24 different Scheme
tions (corridors). along with the No-Build Alternative. Each Scheme Option met the overall projec

u e and need. The decision process for selecting a preferred corridor considered three questions:

e Trans ti eeds - From an_operation i f view. which Scheme ion best meets the

identified transportation-related needs in the study area?

e FEnvironmental Resources - Considering the important sensitive environmental resources identified in

the CSDEIS. which Scheme Option best meets the transportation needs i e study area whil

II-9



Cormidor H Final EIS,

e Public Involvement - Considering the input from the public involvement process, which Scheme

Option_best meets the transportation needs in the study area in_an_environmentally responsible
anner, and appropriately_responds to the expressed desire the_public most affected b e

construction of Corridor H?

1 SELECTION STAGE 1- LSELE

a. _Transportation Needs

n_considering the abili f an f the 24 corridors (Scheme tions) to meet the

transportation-related needs identified in the project area, six primary elements of the existing transportation
system were evaluated: total length: vertical alignment (grades); horizontal alignment (curves); average
travel speed; average accident rates: and Level of Service (L.OS). Level of Service is a qualitative measure
that describes operational conditions of a traffic stream along a roadway. Levels of Service are defined as A,

B,.C.D.E with eing the best and LOS F being the worst. In general, highway designe ive

rovide the highest LOS that is both feasible and consistent with anticipated conditions. For acceptable
degree congestion, rural arterials should be designed for L ._In mountainous areas, L
considered acceptable. Table 3 in the CSDEIS Decision Document presents the results of an evaluation of the
existing roads that presently carry traffic between Elkins and Strasburg, and Elkins and Winchester.

The shortest distance between Elkins and 1-81 js along the existing Elkins to Strasburg route.

dditionall r every pri factor listed in Table 3, the existing roads along this route collectively exhibi
more deficiencies than those currently existing between Elkins and Winchester. In comparing the existing
Elki trasburg route (via 3 and State Route with the existi ins to Winchester route (via
2 tat ute and and_State Route 55 between Elkins and Strasburg represent
eate d for improvement and are characterized by the following:

Existin re. des (vertical alignmen

Xisting w curves (horizontal alignment

*

*

¢ Existing slowest overall travel speed

+ Existing poorest overall Level ice
*

Existing highest overall accident rate

om_an_operational vi int alone. Scheme Opti 1, the most direct route from Elkins t
1-81 at Strasburg, best satisfies all of the transportation-related needs in the project area. me Opti
the preferred option in the 1981 DEIS, would provide an improved rtation network that would best

between_Canfield and Bowden. e area to the west of the four-lane section. between Elkins and Canfield

II-10
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W experience the combined highe ¢ volumes and the w f any single existing segment in
the project area if the No-Build Alternative was selected vehicle per day at LOS F). Scheme Qpti
Al could also utilize the 8.8 kilometers (5.5 miles) of right-of-way between Bowden and Alpena purchase
early twenty vears a the West Virginia Divisi ighwa
cheme i 1 also m the legislative. social and economic, and regiona] pl
needs in the project area. Scheme ion est meets all the needs based on the seven factors discussed
reviouslvy and analyzed in the Transportation Needs Study. wever, several other corridors, i

Scheme Options D and E, also met the purpose and need.

» e No-Build Alternative would not_address the overall regional need for transportati

improvements in the project area, and, as stated in the CSDEIS, would not meet the purpose and need of the
project.

b.__Section 4(f)
As described in the CSDEIS and at all of the public meetings and hearin ection 4

applies to any “significant” publicly owned parks, recreation areas, and wildlife and waterfowl refuges. as

Historic Places. e Secre of the US Department of Transportation cannot approve the u de

nds for the construction of a highway that would use a Section 4 unless it has been ¢ usivel

demonstrated that there are not any prudent or feasible alternatives to the use of such property, and that all

eps have been taken to minimize h to the Section 4(f) land.

The known _Segtion 4(f) properties within the study area for the CSDEIS are:

2 e ce eca Rocks National Recreation Area ffec
tions Al. A4 A dA
¢ Canaan Valley State Park (affected by all Schemes B and tion
¢ Individual historic sites or districts listed or eligible for 1i the National

Historic Places (located within the 2,000 foot-wide corridor of all -Scheme Options).

Additionally, lands designated within the nogahela National Forest a agement

cription 6.2 2) ar e _Section 4(f) land based on_the use of eac ecific 6.2 area. ese

areas are located within all the Scheme tio

II-11



Corridor H Final EIS.

The Spruce eneca_Rock i ection 4 erty that could not be avoided
during the development of alternative alienments for the ASDEIS if Scheme Options Al. A4, A7, or A8 were
selected.

In_accordance with the F A's regulation verning Section 4(f) evaluations, an analysi
requi Section 4(f) may involve different levels of detail where the Section 4(f) involvement is addressed

i EIS using a tiering proce. uch as the two-step process being used for the development of Corridor

Pursuant to these regulations, the CSDEIS was limited to an evaluation of potential impacts that the project
may have on Section 4(f) land, and whether those impacts could have a bearing on the decision to be made
(23 CFR 771.135 (0)).

The F regulations further provide that the information contained in the CSDEIS may b
used to make a determination as to whether prudent and feasible locations or alternatives exist to avoid the
use of the Section 4(f) land. Such planning at the corridor selection stage is normally limited to ensuring that
opportunities to first avoid, then minimize, harm at subsequent stages in the development process, have not
been precluded by decisions made at the corridor selection stage.

While Scheme Option Al best meets the transportation needs in the project area, significant

len this Scheme Option well as Scheme Options A4, A7. and A8. are entirely within and bordered

by the . _The selection of any of these Options wo 1d have precluded the ibili f developing an

avoidance alternative and opportunities to minimize harm to Section 4(f) land during the development of the
ASDEIS.

There are four Scheme A Options that cgﬁld avoid the NRA; Scheme Option A2, A3, AS and

n these would generally provide the same transportation improvements cheme Option Al
without _increasing the likelihood of additional adverse environmental impacts. In fact, these Options
tentially affect fewer residences, fewer known potential historic_sites, less total w d acreage, |
exceptional resource value wetland acreage, and fewer streams than Scheme Opti wever, the

n tion costs of these Opti e fr 0 t 5.000.000 re than Scheme

Option Al. Additionally, Scheme Options A2, A3, AS. and A6 could impact MP 6.2 areas that are potentially
Section 4(f) properties.

c. __ Public Involvement
The CSDEIS was approved by FHW, ctober 21, 1992_and filed with the Environmental

Protection Agency on November 12, 1992. That same week. the CSDEIS was mailed to all the parties listed

in_Section VI of the CSDEIS. The following week. the CSDEIS Executive Summary was mailed to_evervone
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effort in 1990, Altogether, the WVDOH has distributed over 4,000 CSDEIS Executive Summaries, 1,000
copies of the CSDEIS and f CSDEIS Technical Reports.

During_December 2, and Janu and Febru 1 wWVD d VD held a

2 of the CSDEIS Decision Document summarizes the date Jocations, attendance and format of these

meetings.

Representatives of the WVDOH., along with the VDOT in Virginia, conducted these meetin
and hearings and provided in ation in the ft of displa entations and open_guestion and answer

eriods. In West Virginia, the format of the public meeting involved an overall discussion of the roje

in-depth_discussion of the contents of the Executive Summ nding, and a discussi recent
activity. The WVDOQH informed the public that all Scheme B a d ions had been eliminated
further consideration due to involvement with Canaan Valley State Park area protected ecti

the Department of Transportation Act. As stated previousl ions were evaluated in th,

and warranted_evaluation in_the CSDEIS. Additionally, the public was informed that certain Scheme A
Options (Al. A4. A7, and A8) required the use of property located within the Spruce - Seneca Rock
National Recreation Are a protected Section 4 rea, and could onl elected i w.

conclusive evidence to indicate that there were no other prudent and feasible alternatives. The general
schedule for the Corridor H project was explained, including the selection of the preferred corridor.

The public response and_interest in the project were extensive, with the meetings generall
running for three to four hours. In all, the WVDOH and the et with nearl 0 _people durin
tl;ree nth public_involvement period. Requests for additional meeti an ension_of commen

riod were acknowledged addition of a public meeting in Keyser, West Virginia, and th
L};& CSDEIS comment period from January 25, 1993 to February 20, 1993. The CSDEIS was available for
review approximately 110 days, instead of the required 45 days. Comment sheets to provide written
_tg‘timon on_the project were distributed at all meetings. ese_comment sheets, written letters and state
testimony during the hearings have been made part of the project record at the WVDOH. This record is
public_information and is available for review at the WVD ffices in Charleston, West Virginia.

ummary of the public comme eceived is discussed in ion IV of the CSD Decision ent.

The Virginia Department of Transportation prepared a summary of the meeti and in

held in the Virginia proiect area and provided a copy to WVDOH. This information is al art of the

record and is available for review at VDOT or WVDQH Approximately 15% of the citizens attending the
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anjzati fi d on the Corridor H issue were present at the eetings, Further in i n_the

inia meetings is contained in Section VII of this document.

2. ORRIDOR SELECTION STAGE 2 - PRUDENT AND FEASIBLE SCHEME OPTION
The_ CSDEIS Decision Document contained an analysis of prudent and feasible alternatives to the
e of the roperty. and provided supporting information to demonstrate whether or not there are
unique problems or unusual factors involved in the use of those alternatives. ique problems or unusual
actors are considered to be cost, social, economic, and environmental impacts, or community disruption

extraordinary magnitude (23 CFR 771.135 (a) (2)).

ur Scheme tions (A2 and A6) would avoid use of Section 4 roperty within the
._The six Scheme D Options and the two Scheme E Qptions would also avoid the use of the Section 4

property within the NRA. However, the Scheme D and E Options cost from $590.000.000 to $693.000.00
less than the least expensive Scheme A Option, A2, which also avoids the NRA.

The Scheme D Options provide an Elkins to Strasburg route, as do the Scheme A Options that

avoid the . _Although the total len the Scheme tions range to 8 miles longer than
these Scheme A Option c to 37 illion less than the Scheme tions. The six Scheme

ions range in cost from $84 0 13,000,000 while the Scheme A Options which aveid the ‘
ange i 1,533 000 to $1,649.00 .

Additional comparisons between the Scheme D Options and the four Scheme A Options which

avoid the NRA include:

+ The potential number of displacements along Scheme Options A2, A3, AS. and A6 is nearly

equal t igher than a f chem tions.

¢ Scheme Options A2 S, and A6 have potential major involvements with the nongahela
National Forest's MP 6.2 areas, which_have been_ determined to be potential Section 4(f)
resources; none of the Schem tions involve .2 areas.

¢ Scheme Options A2, A3, AS, and A6 involve nearly 400 more acres of 100-year floodplain than

any of the Scheme D Options.

¢ The Scheme D Options contain nearly 600 re acres of wetlands than Scheme Options A2

A3, AS. and A6.
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Wi e_excepti f the t tential wetland_invent the Scheme D Opti i e
advantages than the Scheme 1ons, and d at a _consid 1 avin er the Scheme
tions were considered to be th lv prudent an ible Flkin ur ti chem tion

‘2 A 5. and A6 were dropped from further consideration for the location of Appalachian Corridor H.

The Scheme ti wit -81 terminus at Winchester, Virginia, also remain rudent and

feasible, because the not require the use roperty within the . Scheme Options El 2 would

cost $943.000.000 and $944.000.000, respectively.

The prixdent and feasible alternatives to the use of any Section 4(f) property were the six Scheme D

tions, the two Scheme E jons, and the uild Alternativ

3.  CORRIDOR SELECTION STAGE 3 - NARROWING THE PRUDENT AND FEASIBLE
ORRIDO

e CSDEIS Decision Document contained the results of additional analyses using the Ge ic
Information tem developed for the project to further narrow the remaining prudent and feasibl
alternatives to a single Scheme ion that neither preclude rtunities to avoid known Section

property, nor creates any uhigue problems regarding cost, social, economic, or environmental impacts, or
community disruption of extraordinary magnitude. o

a. _Narrowing the Scheme D Options

There are two primary _environmental issues affecting the Scheme D Options: the t

Montrose, West Virginia, and the Greenland Gap, a National Natural ] andmark.

Montrose is a_small communi lation 140) located north of Elkins, and ju ut
Parsons, West Virginia. The entire community is Jocated within the 2,000 foot-wide corridor of Scheme
tions 2, and D3. Although alternative alignments could be developed along Scheme Options D 2
an that would avoid disruption to Montrose, Scheme Options D4 and D5 would avoid the communi
use ubScheme KP. The community has strongly supported the use of SubScheme to avoid the town

should a northern route be chosen.

cheme Options D4, D5 and utilize SubScheme an alternative developed._specifical
to_avoid Montrose. While avoiding Montrose, Scheme Option D6 would ;'eguire construction through
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Greenland Gap, an area of unique geological features in the studv area, and a registered National Natural

dmark. Scheme Options D4 and D5 were specifically developed to avoid Greenland Ga

heme_Options D4 and essentially follow the same ali ent_except in the area just
utheast of Scherr. In this area, Scheme Qption D4 uses SubScheme to_avoid Greenland Gap. Scheme
tion D5 uses SubScheme L2 to avoid Greenland Gap and also uses SubScheme avoid_Falls Gap and

the unincorporated community of Falls, West Virginia. _The use of SubScheme I. avoids the potential

displacement of 20 residential or commercial structures and avoids two high quality streams. erefore

the two Scheme D Options, D5 is less environmentally and socially damaging.

d on the desire to avoid disrupting the ¢ unities of Montrose and Fa est Virgini

and the geologic formations of Greenland Gap and Falls Gap, Scheme Option D5 was selected as the m

viable Scheme D Option.

b. Narrowing the Scheme E Options

There are two Scheme E Options, E1 and E2. Scheme tion E1 would involve t

communi ntrose. _Sche tion E2 uses SubSchem thus avoiding disruptions t ontrose.
either Scheme Option E1 nor E2 would involve Greenland Gap. Scheme Options E2 remains as the most

viable Scheme E Option, since it avoid h Montrose and Greenland Gap.

4. (0) R SELECTION STAGE 4 - SELECTING A LE CORRIDOR
tage 3 of corridor selection process identified Scheme Option D5 and E2 to be the most viable of
th ent and feasible alternatives to use ection 4 erty within the . Stage 4 of the corridor
selection_process is the selection of a single Scheme Option as the Preferred Corridor. This stage involved
additional comparisons and studies, as well as incorporation of additional public comment into the decision

ing proce

a. Environmental Comparisons

etween Elkins and Bismark. Scheme Options D5 and E2 follow the identical corridor. In thi

corridor, the Scheme Options have a potential involvemen with Shaver National Resource Water
and a known ulation of runni uffalo clover, a rally designated Endangered ecies. _The

WVDOH has determined e additional information provided by aerial photo hv_that relocation
havers Fork ca avoided and that nece crossing could be perpendicular. The Fish and Wildlife

ervice FWS) has determined that the ulation runni uffalo _clover along Shavers Fork is
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relatively small. The locati f thi lation is near the j ion S >c eme nd Schemes D and

and can be avoided during the ASDEIS process.

At the time of preparation of the EIS Decision Document, none of the streams in Scheme

gﬁ )ptions DS or E2 were federally designated Wild and Scenic Rivers and none contained Threatened or

Scenic Rivers).

Because Scheme Options D5 and E2 are identical west_of Bismarck, natural, social and
cultural resources need only be compared east of Bismarck (Vol., Table II-1B).

1 atural Resourc
While the total wetland acreage difference between the two Schemes is only 14 a t

difference in potential involvement among the wetland types is important. _Scheme Option_E2 has the

potential to involve more than twice the acreage of palustrine forested wetlands than Scheme Option D5 (36
acres vs. 17 acres). Forested wetlands are important because of the maturation time required for these

systems to develop their unique set of fupctions and values.

The ibili f avoiding wetland ems i eater within Sche i an
Scheme Option E2. Scheme Option E2 contains 30 acres of wetlands that have a hi robabili ei
impacted anv hichwav due to their location in the corridor and the t aphy of the corridor itself.

Scheme Option DS contains 3 acres of wetland systems with a high probability of being impacted.

cheme tion D5 contains significantly fewer high quali tream and dplai
involvements than Scheme i E National Resource Water i est Virgini
classificati e close uivale; irginia classification i ndin e Re ce te

SRW designation differs from th W desionation in that a stream does not qualify due
cation in a forest or recreation area. Streams are designated ational Resource Waters i h ne

or more of the following characteristics:

¢ Located within a National or State Forest or National or State Recreation Area
¢ Federally designated Wild and Scenic River
*
L 4

tain ened or Endangered cie

Contain naturally reproducing trout populations
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11 16 of the NRW streams in these Scheme Qptions are designated ch due in part to

their location in either a National Forest or National or State Recreation Area. It was previously determined

that there were n W in the Virginia project area. However, recent information provided by the Virginia
Department of Game and Inland Fisheries identifies Duck Run, located in the Virginia portion of Scheme
ion DS, as a Class II native broo| ut stream, qualifying Duck Run as an W. A total of 4 of the 16
eams in question_contain ulati naturally reproducing trout: wards Run located i eme
ti 2: and Elk Lick Run, Trout Run. and Duck Run located in Scheme ion DS. Elk Lick Run extend
longitudinally within Scheme Option D5 and can be avoided during the development ighway alignments.

wever, Edwards Run in_Scheme Option E2 and Trout Run and Duck Run_in_Scheme Option D5 cross the

entire width of each corridor and cannot be avoided.

The Lost River, located within Scheme Option D35, is a National Resource Water due to

characteristics. e Lost River parallels the Scheme Option D5 corridor for roximately six miles. The

WVDOH has determined, based on additional information provided by recent aerial photography and field

reviews, that relocati channelization of the Lost River can be avoided and that necessary crossings can

be perpendicular,

East of Bismarck, Scheme Option E2 has the potential to involve twice the acreage of

forested wetlands, ten times more acreage of wetlands with a high probability of being impacted by
alienment: e high quality_stre and floodplains than does Scheme ion DS. There is a greater

likelihood of creating unique problems by the development of alternative aligsnments in Scheme Option E2

than Scheme Option DS5.

(2)_Section 4(f) Properties
Within Scheme Option D5 east of Bismarck_there are up to 36 prgpe_:rties which may
qualify as Seg-tign 4(f) lands: 9 properties currently eligible for listing on the National Register of Historic

Places, and 27 properties which are potentially eligible for listing. There are no known archaeological site
historical districts within_Scheme ion that are currently list n_the Register. Subsequent
investigations undertaken during the ASDEIS and FEIS studies found that all historic properties and 4(f)
resources could be avoided and no use would be made of them e Preferred Alternative ._Detai

concerning these issues are found in Section III J., K., and L. of this FEIS,
Within Scheme Option E2 east of Bismarck there are up to 86 known historical properties
that may qualify a tion 4(f) land; four are currentlv listed on the National Regi Historic Places and

82 are potentially eligible for listing.
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11_of _the known historic sites, whether listed on, eligible for listi r_potentiall

eligible for listing, are included in the Ge hic Information tem used for the devel ent of the
DEIS. Based the t hic_characteristic th Scheme Option D 2, it i ible t
develop alternative alignments in either Scheme Option that would avoid the u these known an entia
ecti roperties. These historic sites are the only known or potential Section 4 ds within Schem

Option D5 and E2,

(3) _Additional Cultural Resource Investigations

ring the course of a Sectio m. atic eement project meeting hel
Richmond, Virginia, on October 18, 1993, representatives of the the VDHR, and the Advi
Council on Historic Preservation (ACHP), expressed reservations concerning the level of cultural resource
documentation provided in the CSDEIS and accompanying CSDEIS Historic & Archaeological Resources
Technical Report. It was ag:‘éed that additional cultural resource studies would be performed for Scheme
Option DS and Scheme Option E2. Since Scheme Option D3 and E2 consist of the same corridor between
Elkins_and Bismarck, West Virginia, it was decided that only the portion of each Scheme Option east of
Bismarck would be compared in the additional studies.

This additional study included the examination of historical aerial photography (1937/38
and 1952) for both Scheme Options and the comparison of identified historic resource uilding | i

the same locations on modern aerial photography and 7.5' U.S.G.S. quadrangle maps. The purpose of this
assessment was to provide a comparison of the preservation rate of potentially significant historic resources in

Scheme Options D5 and E2. In addition, these Scheme Options were prioritized into zones of high, me iu

and low_probability for the preservation of _prehistoric_archaeological resources, based on a_field-tested

rehistoric settlement pattern model developed for thi ject. The resul this study were ished in a
éddéhdur_n to the CSDEIS Historic & Archaeological Resources Technical Report.

The study found that within Scheme Option D5 (east of Bismarck) 253 out of 286 historic

11 in_existence. Anal

ric resources identifiable in the historical photographs were

Scheme Option E2. The assessment of the proba ili ccurrence of prehistoric sites indicated that mg_

cheme jons were essentially equal although Schem tion E2 did contain a ximately 280 hectare

700 acres) more of high probability area than Scheme tion_D5. Thi dv supported the earlier
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asse t that eme Option ered greater potential for avoidance of cultural resources (particularl

istoric buildings or other historic structures) than Scheme Option E2

(4) Secioeconomics

Scheme Option D5, east of Bismarck, West Virginia, has fewer negative social aﬁd
economic involvements than Scheme Option E2. There are 370 residences and commercial establishments
located within Scheme Option D5 east of Bismarck, while there are 1,081 within Scheme Option E2,
Additionally, information obtained during the public involvement phase has revealed that while Scheme

tion E2 serves the most people, those citizens and communities located along or close to Scheme Opti

D5_(Moorefield, Wardensville, Petersburg) have the greatest need for improved access to health care
facilities. ' ' T

cial demand and economic development, and regional planning demands are tw the
seven factors studied to_determine the project need in_the Transportation Needs Study. Socijal demand and
economic de ment refer to th es of social and economic_traffic generators. existing and future, tha

exert a dema n a facility. The level of social demand would be relative to a Scheme Option’s proximity to

population_centers, employers, and public facilities and services. Economic development is a region's
potential for growth, normally indicated by _its availability of infrastructure such as water supply and

wastewater facilitie d use pl and_controls, and land suitability. Regional planning demand is

uncils which cover the Corridor ject area. ese councils have identified a new regional higshway a.

an_important element in their development plans and agree that improved. east/west access would open
markets to the east coast and midwest business and tourism opportunities.

Scheme Option D5 and Scheme Option E2 reach similar numbers of population centers

and ulation. wever, Sche tion DS reaches these ulati enters and also_demonstrates
tential for development in the form of industrial parks. Scheme Opti would serve five of the seven
industrial parks east of Bismarck. These five parks have 500 acres available to su development. The
arks incl ard unty Industrial Park in Moorefield, Wardensville Industrial Park, the new Moorefie
Industrial Park, the new Hard n dustrial Park, and the Grant County Industrial Park located i
Petersburg. Along Scheme Option E2, east of Bismarck, there are two industrial parks containing a total of
70 acres available for development: hire Coun ustrial Park i mney and the Mineral Cou

Industrial Park in Keyser.

dditionall cheme Option D5 would provide the best access to the Virginia Inland

Port, located in Front Roval, Virginia. The Virginia Inland Port_is_a truck-rail intermodal facility whose
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_ . . . ot
growing part of the Inland Port business. The Tramsportation Needs Study indicates that a_beneficial
relationshi uld be develope tween the idor a in We irginia_and the Inland Port.

Increased access to the Inland Port would be provided by the construction of Corridor H with a Strasburg

terminus. This access would open up a_customer market for raw natural resourc such_as timber, ¢

limestone that would be delivered by the 5 otor ie in_the study area to thi facili

Additionally, the largest frozen food customer of the Inland Port is Wampler-Longacre Chicken, Inc. This

expected to create 850 direct jobs and over 500 additional secondary jobs. Increases in additional person

income generated by these j are estimated at $28 million.

Corridor Selection
In_consideration of potential natural, social, and economic resource impacts, both positive

and negative, Scheme Option D5 is the least environmentally damagi f the remaining prudent easible
alternatives that meet t of the project's tran tion-related needs. Additionally, alternative ali t
developed within Scheme Option DS present the t appare rtunities to avoid all known Section 4
land without creating any unique cost, social, economic, or environmental lems.

b. _Public Involvement

e and the have received over etters or signatures on petiti
rivate citizens, local governmen ecial_intere ou ublic officials, businesses and other conceme
parties since the circulation of the CSDEIS. Each letter has been acknowledged by the WVDOH and the
arty’s name has been placed on the Corridor H mailing list to receive future document d
information. In addition to written comments, concerns raised verbally during the public meetings have bee
noted and made a part of the project record. The form and content of the comment letters on the CSDEIS
varied but could be categorized as follows:

¢ Preference for the “Southern” Alternative (Qptions under Scheme A, or the eastern portion of

Scheme D) .
¢ Preference for the “Northemn” Alternative (Options under Scheme E. or the western
portion of Scheme D)
¢ Preference for the No-Build Alternative
¢ General inquirie ing in tion or extension e com eriod
¢ Questions or comments concerning the SDEIS (summarized in Section 111 of this document)
¢ Scheme D could be considered a northern route from Elkins to Bismarck, and a southern route

etween Moorefield and Interstate 81.
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Special interest groups representing the four general ition he project developed: the
Go South Corridor H - Southern Coalition, the North Corridor H Alliance, the H - No Fix ILocal Roads, and

e Down the Road Highway Alternative. These groups utilized media such as newspaper ads ers, and
umper_sticke ain_support for their ition. me_of these ups_distributed form letters and

circulated petitions that were signed jivate citizen

Single issue eroups also developed. For example, virtually the entire town of Montrose, Wes

Virginia, sent letters urging the use ubSchem avoid their town Id a northern route be
chosen. me organized environmental u uch a ut Unlimited and the West Virginia Chapte;
the Sierra Clu ecificallv_objected to the use of an the Scheme A r C tions, but did not

specifically support the selection of another Scheme Option. These objections focused primarily on potential
di tions to the Monongahela National Forest, the NRA, the Bowden National Fish Hatchery, the er

eek Wilderne ea. Dolly Sods, and native k trout streams.

(1)_Preference for “Southern” Alternatives
Those in_support of construction of a southern alternative cited the following major
reasons for their position:

The southern alternative has less potential to impact wetlands than northern options.
The_southern_alternative h etter potential for economic development due to higher

population than northern options.

¢ The southern alternatives would result in improved safety over northern options due
less severe weather conditions.

¢ Lower maintenance costs would result if southern alternatives were selected over

northern options due to less severe weather conditions.
cheme A was the preferred scheme in 1981 D

xisting 6.6 _mile segment and miles of right-of-wav_acquired from Bowden to

Alpena could be utilized if Scheme A was selected,
cheme A is located more centrally between I-64 and 1-68

Southern alternative would provid re direct route to I-

¢ Southern alternative would provide better access to health care facilities.

Scheme A was commonly referred to as the “southern” route. Most of the Go South
citizens favored th e of the original Scheme A (now designated Scheme Option Al) as the corridor that

would provide the most opportunity to meet all of the transportation needs in the project area and to realize
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the greatest economic growth, me_membe e organized t up al
tions A2 AS and rudent and feasible alternatives to the u ction 4 locate
within the NRA.
cheme Option D5 would provide some of the sam uthe ute benefits as Scheme
A_since Scheme D follows the same corridor chem tion m efield to 1-81. However,

cheme D would not utilize the existing four-lane roadwa the right-of-wav between Alpena and Bowden.

(2) _Preference for “Northern” Alternatives

in_support constructi a north alternative cited the followin

reasons for their position:

¢ The northern alternatives are the least costly of all Scheme options.

¢ The northern alternatives reach more areas identified for growth compared to the southern

options.

¢ ere is reduced potential along northern alternatives for environmental impact t
§trem> s, wildlife, and Threatened and Endangered Species as compared to Scheme A
Options.

Lesser involvement with National Forests exists along northern alternatives.

¢ Scheme E would utilize existing four-lane section of Route 50 in Virginia.

¢ Schemes D or E would serve more people in more incorporated communities than options
under Scheme A.

¢ Schemes D or E would avoid Bowden Fish Hatchery.

The most divided li inion came from citizens who would be ected by a
gpﬁgn under Scheme E, the northern most route. The majority of the opposition to Scheme E was noted in

the form of petition signatures from citizens who reside east of Bismarck.

\ Those who favored a northern route often cited that it would best serve future economic
development, without the potential adverse environmental affects associated with the Scheme A_Options.

everal supporte he northern_route pointed out the abili cheme E to use the existing four-lane
section of US 50 between Gore and Winchester, Virginia.

Scheme D is a northern route from Elkins to Bismarck, then turns southeast to join
Scheme A, forming the southern route from Moorefield to I-81. Scheme Option D5 would provi me O
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the same Northern Route benefits as a Scheme E. Scheme Option D5 would avoid Bowden Fish

erve more incorporated communities and cost less then uthern Route

3) Su rt for the No-Build Alternative
Those respondents in support of the No-Build Alternative represented a wide variance in

eir itions. me respondents clearly opposed the constructi f Corridor H. Those in support of t

No-Build Alternative cited the following general reasons for their position:

All Scheme Options are environmentally damaging.

ere i need for the projec

The construction is too costly.

The project will cause an increase in crime and pollution.
e project will re inl f character of the area.

¢ ¢ & & o

The citizens of Virginia and West Virginia attending the Strasburg public hearing voiced

nearl animous iti i i . i jecti i i n the

opinion that any advantages of Corridor H would be outweighed by the disruption to homes, businesses and

nvironment. Like those Virginia and West Virginia residents who attended the Strasburg hearing, those

who attended the Winchester public hearing spoke almost unanimously in favor of the No-Build Alternative.

(4) _Support for the Improvement of Existing Roadways

Those osed to_the Build Alternative. but expressing support for e_improved

roadway alternative, cited these reasons for their positiof:

* 209 e matching funds could be bette nt b viding. improvemen

ized widening, reali ents and provision of i an improve

safety.
+ Spot improvements would cost less than the 20% state matching funds.

¢ The Build Alternative would be environmentally damaging.

¢ The Build Alt ive would chan e character

e improvement of local road a method of reducin tential environmental im

was the ject of considerable discussion_throughout the public involvement proce

The Improved Roadway Alternative is discussed in the CSDEIS (i.e. CSDEIS IRA) as an
alternative that does not meet the purpose and need of the project. The potential displacement impact of
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improving local roads to current desi dards 1 alitatively disc n_page T1-5 of the CSDEIS.
Because of the interest in the i vemen local lane the tential relocation impac Vi
been quantified to define the potential impact of widenin climbing lanes, an rve reali e n

total residential and commercial displacements.

Improving local roads to include 12 foot lanes and shoulders would result in large

numbers of displacements. For the existing southern route improving local roads could potentially result i

over 300 displacements. This assumes that no widening would occur within the limits of Elkins, Seneca

Rocks, Petersburg, Moorefield, Wardensville, or Lebanon Church.

For the northern routes, - improvi local _roads would tentially _require 4
displacements. _This estimate assumes that nothing w uld be done throu blished neighborh

Elkins. Leadsville, Parsons, Thomas, Burlin Romne apon Bridee, or along the four-lane section

US 50 from Gore to Winchester, Virginia.

Based on_an average construction cost of $2 0_per mile, the cost of these spot
improvements would likely range from $250,000.000 to 00.0 depending on_the exact number of

miles of existing local roads improved.

5. _THE PREFERRED CORRIDOR
Scheme Option D5 was identified as the Preferred Corridor for the following reasons:

Scheme Option D5 addresses the identified transportation needs in the project area.
2. Scheme tion D5 best meets the social and economic development needs set fi in

Transportation Needs Study.
cheme Option DS can avoid the use of kn ection 4(f) land
Scheme Option D5 provides a greater opportunity to avoid and minimize potential impacts to
sensitive environmental resources.
5 Scheme Option D5 best satisfies the combined public support for the construction orridor

regardless of a northern or southern position.

6. Scheme Option D5 accomplishes all of the above, while being next to the least expe sive of all the
Scheme Options. N
Scheme Option D5 does not require channelization or relocation of the Lost River.

8. Schem tion D5 can avoid_impacts to Shavers Fork, Greenland Gap, a known population of
running buffalo clover, and the town of Montrose.
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Sufficient information is contained in_the CSDEIS, the CSDEIS Technical Reports, agenc
c e and ¢ en enerated though the public involvement process, to support the selection of
Scheme Qption D5 as the Preferred Corridor to be carried forward into the ASDEIS stage of the project.

. ALIGNMENT ANALYSIS (ASDEIS): P2 THE TIE PROCE
Consistent with the process of tiering, following the selection of the Preferred Corridor (i.e. Scheme
Option D5), the site-specific alignment development process was undertaken. The purpose of this step of the
study process was to determine the least environmentally damaging practicable alternative alignment that
could be developed within Scheme Option D5 and to determine specific details of project impacts, costs and
potential mitigation measures. These details were developed and presented in the Corridor H Alignment
Selection Supplemental Draft Environmental Impact Statement (ASDEIS) which was circulated for comment

in November, 1994,

1. _DESIGN CRITERIA

The basic design criteria for the alachian Development Highway S m_are established within
e ework of Section 201A-1 of the Appalachian Regional Commission Code. This Section states that
"the design of the development highway system shall be 'comparable' with prevailing Federal-Aid highway

standards, specifications, policies, and guides applicable to the projected type and volume of traffic." The
prevailing Federal-Aid highway standards for this facility are those which apply to principal rural arterials

contained in the American Association of State Highway and Tran tion Official' A Policy
n Geometric Desi, ighways and Streets (1
Desi iteria used to develop the Improved Roadway and the Build Alternatives are consistent
with those used and accepted by FHWA, QH, and VDOT. There are minor differences between West
irgini irgini i ing width of shoulders and ditches, and side
e rati lume able JI-
2. IG EVELOP
Alignments were developed th the Build Alternative and the 1 Various existin
roadways and segments on new location were considered in_the development of the ASDEIS IRA, as
constrained by the current use and location of the existing roadway netw Alignments under the Build

Alternative were developed within Scheme Option DS.

Preliminary alignments for the ASDEIS [ where it was _on_new _location) and the Build

Alternative were developed to avoid or minimize impacts to: wetlands (photo-interpreted from 1992 aerial
photography): known historic and prehistoric sites; existing residential and commercial buildings; streams:
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churches, sch n er public facilities. In additi ali were developed eam
close erpendicular ticable and to avoid longitudinal stream impacts wh racticable. Ali e
were _also developed t existing roads remained in_service and relocations of existing roads were
minimal. _The_alignment development proce cused findin ingle alisnment that most avoided

sensitive resources and environmental impacts.

The development of alignments for detailed study and evaluation_re: uired_an_11-step proce
involving design engineers and transportati lannin ecialists: environmental cioe ic, and
cultural resource specialists; state and federal resource agency representa jives, and the public. The 11-ste

process is presented in Table I1-4 (Vol. IT). As the table indicates, input from participating resource agencies
was an on-going process. Agency comments, COncerns and suggestions were considered seriously_in_the

development of alignments and options, and contribute the decision-making proc whet]

an_ali nt or option would be retained or eliminated from further considerati Resourc

work were held in West Virginia and Virginia for the purpose of obtaining concurrence

alienments to be retained for further consideration. Additional resource agency workshops were held jn We
Virginia to develop the Corridor H FEIS Mitigation Document (Vol. III) which_has been inc

this FEIS. Dates of these and other resource agency meetings are found in Table VII-1 1 end

result of the alignment development process was:

¢ A two-lane (with climbing lanes in some locations) ASDEIS TIRA made up of a single route on
existing and, when required due to design standards, new location and ,
¢ A four-lane Build Alternative made up of a single alignment and eight possible option areas

(six_in West Virginia and two in Virginia) to be carried forward in _the preferred alignment °
selection_process.

Abbreviated descriptions of the alternatives considered are presented below.

. AL NSIDERED
During the ASDEIS study process, three alignments were considered: the Build, the ASDEI

Improved Roadway Alternative (ASDEI and the Build Alternative.

2. _No-Build Alternative
The No-Build Alternative consists of maintaining the existing routes betwee lkins and I-

This alternative includes such short-term, minor restoration activities as safety and maintenanc

improvements, resurfacing, bridge repairs, minor widening, and_intersection improvements. These
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improvements are already a part of both WVDOH's and VDOT's ongoing_plan for the continued safe
operation of the existing roadway system.

The No-Build Alternative would not improve the efficiency and safe f the need the

transportation system: would perpetuate a gap in the Corridor H system; and would not meet the goals or the
intent of the Appalachian Regional Development Act of 1965. This alternative was eliminated in the CSDEIS

ut was carried forward into the ASD for further comparison with the Improved Roadw. ternative and

the Build Alternative as required by CEQ and FHWA regulations.

b.___ASDEIS Improved Roadway Alternative _
The Improved Roadway Alternative proposed in the CSDE SDEIS 1 was eliminated

from further consideration in the first tier of this study process because it did not satisfy the purpose and need

for the project DEIS pp. II-5-11-7). However, because an Improved Roadway Alternative was of
continued public interest and was included in the Virginia Commonwealth Tra tion Board Resoluti

an Improved Roadway Alternative (ASDEIS IRA) was considered in the ASDEIS. Continued consideration
of an alternative already dismissed is consistent with FHWA policy as detailed in FHWA's guidance paper

entitled. The Importance of "Purpose and Need" in Environmental ument. 0). at document state

in part that, "If an alternative does not satisfy the purpose and need for the projec a rule. it should not be

included in the analysis as an apparent reasonable alternative. There are times when an alternative that is not
reasonable is included based on the request of another agency or due to public expectation. In such cases, it

h e clearly explained why the alternative is not reasonable rudent or practicable), why it is bei
analyzed in detail and that because it is not reasonable that it will e selected."

During the alignment selection process, the A i\ was developed to a similar level o
detail as the Build Alternatives in order to allow a comparison of the environmental consequences of each
alternative. The environmental consequences of the ASDEIS IRA are presented in the ASDEIS and this
EEIS.

The ASDEIS IRA would consist of a two-lane road with completely uncontrolled access
driveways onto_and off of th te). DEI would be classified as a Rural Arterial Highwa
with a desi eed of 80 k 0 mph istent with AA ’s desi olicy (AA 1 . _Tha

licv states in part that. "Rural arterials ... are normally designed for speeds of 40 to 70 mph dependi

terrain ... . ... i i ing terrain and desi eed

50 _mph are used_in untainous terrain.” an existing roadway would not support ai kph (50 mph

speed. the roadway would be reconstructed.
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to reconstruct exjsting roa r construct new section that the resulting facili eets current establi

desien criteria for a two-lane rural principal arterial. Reconstruction consist f adding climbing lane

widening_roadways and shoulders, reducing grades, flattening curves, and realigning to_improve sight
distance.

The basic design criteria for the Appalachian Development Highwa tem are established
within the framework of Section 201A-1 of the Appalachian Regional mission Code. This Secti t
that, "the desi f the development highwa m_shall be 'comparable’' with prevailing Federal-Aid
highwa dard. specification, policies, and guides applicable to the projected type and volume affic.”

The recognized source for this information well as the basis u which _design criteria for Corridor

have been_established, is the AASHTO’s 4 Policy on Geometric Design of Highways and Streets (1990).
f the desi uch as number of lanes e, alignment, and acce
throughou
used to develop the ASDEIS IRA are consistent with those used and accepted by FHWA, WVDOH, and
VDOT.

In developing the design of this alternative, there were many locations where reconstruction
was possible without substantially varying the location of the roadway. However, in some locations, it was

necessary t mpletelv relocate the roadway in order to meet the design requirements. I exam v

tight curve on an existing roadway has this configuration because it is following the terrain as it winds up or
down a mountain. _Straighteni uch curves would shorten the overall len f the road u mountain,

and therebv make the "new” roadway segment excessively steep. In ese situations, the improve adw.

egment would be m t ther locati which the grade and curve criteria could be me

The devel ent of the 1 resulted in the following:

¢ 6 kilometers (4 miles) of the route had no location change;
¢ 72 kilometers (45 miles) were widened on current location;

* ilometers (49 mile nsisted of minor relocations or shifts in the centerline; a
¢ 49 kilometers (31 miles) or 24% of the ASDEIS IRA would, because of design

requirements, be on new location.

The ASDEIS. I would not meet the pu e or need_for the project.
DEIS I does not allow fi ntrol of the number arnid frequency of at-grade connections, driveway an
other points of access thus increasin ety concems: provides fewer clear zones; provides less user benefi

continues to include passing zones limited ight distance and osing traffic volumes and would increase
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the probabili edestrian_and_bicycle accidents D P 11-89- dditionally, traffic studie
indicate that by the vear 2013 the ASDEIS IRA would require expansion to a four-lane facilitv (ASDEI .

11-71). Such an expansion would increase the impacts to the environment beyond those calculated for the
four-lane Build Alternative.

¢. _ Build Alternativ
¢ Build Alternative consists of a divi four-lane higshway between Elkins, West Virgini

and I-81 in Virginia, wi rtial control of access on primarily new location with a desi eed of 97 kph

mph). etailed alicnments for the Build Alternative were developed within the preferred corridor

(Scheme Option D5) identified in the CSDEIS Decision Document. Development of these alignments t
into cgngidegétign resources previg' usly identified in the CSDEIS. Of the 52 possible alignments developed. a

retained for further evaluation. Through a series of coordination meetings, the participating resource agencies
vided concurrence the alignment an ti rea ied forward under the Build Alternative. e

uild Alternative ranges in length from 181 kilometers (112 miles) to 183 kilometers (114 miles). dependin

on the option area(s) under consideration.

F.__SELECTION OF PREFERRED ALTERNAT

At its Febru 1995 meeting, the Virginia Commonwealth Transportation Board passed a resolution

ncerning ali ent selection and the Corrid roject (Volume II, Appendix A). In its resolution, the
Commonwealth Transportation Board did not select the E' ur-lane Build Alternative (Line A and/or the Option

e the EI as presented in the Rather, the Commonwealth Transportation Board
instructed the Virginia Depgg_tr_n. ent of Transportation to, "... study the Route S5 corridor safety aspects such as
rizontal and vertical alignmen ssible need for truck climbing lanes, intersection improvements, and

other safety issues of the roadway.” Thus, there is no Preferred Alternative within Virginia.

The Preferred Alternative selected -- which is refe to as Preferred Alternative (WV) --
applies only to the State of West Virginia. The Preferred Alternative (WV) meets the project purpose and
need as defined in the Transportation Needs Study. The Preferred Alternative was devel

ine A and t ven Opti reas in West Virginia. d Alternative is composed of Lin
A, except within ion Areas I B and 5-D where the alternative line was selected. Details concerning

cost and_environmental impact ach component of the Preferred Alternative re found in_Section

f the FEIS an mmarized in Table S-4 i

Within the Interchange Option Area, the selection of Line I as the Preferred Alternative instead of Line

A_was the result of comments made during the Alignment Selection Public Worksh earing_in Elkins
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J ne pr er ified that he would lose a newly construct ui

iness relocation w: identified duri development ecau

flood zone impacts and additional habitat units lost. However, Line I re ults in fewer wetl impacts, fewe
land impacts, a lower total eam enclosures, is less likely to affect archae ical

and carries a lower construction cost. The WVDOH, in conjunction with the appropriate resource agencies,

have weighed these difference etermined that Line vides the le iron lly damagi

practicable alternative in this location. e WVD has recommended Line Preferre iv

within the Interch ti re. ‘

In_the ASDEIS, Line A was selected as the Preferred Alternative in the Shavers Fork Option Area.
However, during completion of the FEIS, a modified version of Line S was selected as the Preferred

ernative in order to avoid use ick d Battlefield. In addition the modified Li 1d redu
e _number bridees over Shavers Fork. decrease the impacts on lains, and avoid relocation of
I e eric iscovery Trail. Due to th d to avoi ick I lefiel nnecti

the battlefield to the community of Porterwood, WV, is not proposed at this time.

In the Forman Option Area, overwhelming public support for Line F w: e basis its selecti
component he Preferred Alternative(WV). Line F crosse tte; ree ad un t a locati
that involves fewer standin ctures, a d plac eater distan etween the ed highwa €

Qp on Area, Line F results in_an additional noise impact, encloses additional stre ams | gﬂ_l, and msg!gs in

lditional stream relocations. However, Line F is less likely to affect archae ical r I
impacts t; lands and i costly to construct impacts to wetland: d zon wildli i
is virtually identical etWee the two alignments. Although the data in the A ws Li rel
ne fewer residence than Line A, information obtained at the iel blic i Jetter i
fficial record w_that Line also_result in the relocati a home that i t

tte reek at ine F crossi ased on all considerati th e
the Preferred Alternative within the F i rea.
In_the Patterson Cree ion Area. Line A was selected as the Preferred Alternative, Line A was
elected instead of Line P becau ine A would avoid four relocations, involve all cen hi

probability areas for 'archeglggjcal resources, and impact fewer wetlands, strea farmlands_and_ wildli
habitat.
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n t r Option Area, Line B wa en_as the Preferred Alternative. Line B would have slight
eater environmental impacts than Line A. However, Line B provides easier direct access t 5. which

will facilitate more efficient traffic flow to Baker Run elementary and secondary schools as well as to the E.

Hawse Continui are Center. Line B is also less costly t nstruct than Line A_in this option area

In the Hanging Rock Option Area, Line A was selected as the Preferred Alternative. Line A _was

elected over Line R because Line A would be located 1,000 further from Hangin ck then Line R.

Although not presented as an Option Area in the ASDEIS, an alternative alignment west of Needmore

was studied during preliminary alignment development. Line 5-D of the early ali ent plans (see Table II-
f the ASD and Sheets 54 and il f the Alignment and Resource Location Plans), was originall
eliminated due to wetland and stream impacts. wever, the sole pri roperty owner affected by thi
alternative alignment location requested a re-evaluation of the merits and impacts to his property and the

natural environment of Line A versus Line 5-D. After further examination and possibilities to further i

ine 5-D in the desi rocess, it was determined that the relative impact he environment, when wei

against_impacts to this farm operation, were not significant. Line 5-D results in a reduction of noise
exceedances. relocated poultry facilities, prime farmland impacts, wetland encroachments, and a reduction in
stream_encroachments. _However, Line 5-D would result in a small increase in _the number of terrestrial
habitat units lost. The WVDOH has modified the Preferred Alternative in this location to follow Line 5-D.

e text tables within the FEIS address this alignment shift as an Option Area in order to allow for

c arison _against the originally pr ed location of Line

. D NEPA/404 PROCE

e project was conducted following the guidelines an i hy of the integrate PA/404 proce
detailed i A Region 3's agreement with various federal agencies (i.e.. FWS, EPA an entitled
Integrating NEPA/404 for Transportation Projects (1992) and USDOT's publication Applving the Section 404
Permit Process to Federal-4id Highway Projects (1 . is process integrates requirement the
ational Environmental Policy Act as they pertain to highwa jects with th equirement: ection
404 of the Clean Water Act to facilitate highway planning activities while encouraging the avoidance and
minimizati f encroachments into waters of .. particularly wetlands. Additionally, state agencies
were coordinated with and made part of the process. _State and federal agencies were involved at all

concurrence points of the project. A complete list of all coordination meetings, subjects and attendees at
those meetings ¢ e found in Table VII-1 .. al the Intesrated NEPA/404 Process. a Section

404 permit application has been completed and submitted to the COE. Additionally, the 's public review
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-process and comment period was_integrated into the public review and public hearing process for the
ed highw jec g
H. DESIGN CONSID N
In addition to the design criteria and the environmental constraints previously discussed, the following
considerations affected the location and characteristics of the alignments studied for the ASDEIS IRA and the
uild Alternative.
1. ACCESS

Under the Improved Roadway Alternative, access to local roads and private property would be
maintained in the same manner as currently exists. To improve safety and operation characteristics, left-turn
lanes would be provided at major crossroads. Entrances to private property would be reconstructed in their

current location or, in certain cases, moved to improve sight distance.

Under the Build Alternative, access to and from Corridor H was a principal factor in setting the
route location. Proper access considerations are an essential element in establishing a network -of basic
transportation facilities. In general, access to the four-lane facility would be partially controlled by at-grade
connections or interchanges, where required by traffic projections. Access points would be generally limited
to a maximum of two per side per 1.6 kilometers (per mile) of the proposed facility, with a limiting distance
of approximately 3.2 kilometers (2 miles) between interchanges for safety purposes. A minimum distance of -
610 meters (2,000 feet) would be maintained between access points, where possible. If warranted, the

existing roads would be upgraded in the areas near an access point, to insure proper sight distances.

i Property access roads have been shown at locations where they appear warranted at this time, so as
not to land lock property. Frontage roads or new at-grade connections to property could be provided where
the proposed project would sever private roadways (entrances to private property); and acquisition of all
property is not feasible or practicable. During final design, an economic analysis would be completed to

determine appropriate connections.

2. CLIMBING LANES
Climbing lanes would be provided where necessary for the ASDEIS IRA or the Build Alternative.
Climbing lanes are typically provided where the grade, traffic volume, and heavy vehicle volume combine to
degrade traffic operations from those on the approach to the grade. Climbing lanes were incorporated into the
conceptual design of the proposed project for roadway segments with an uphill grade of 6 percent or greater.

Exact locations and lengths of climbing lanes would be determined during final design.
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Climbing lane design requirements would be similar to the design requirements of either the
Improved Roadway Alternative or the Build Alternative. Climbing lanes would be the same width as the
mainline through-lanes. A usable, 1.2 meter (4 feet) shoulder would be provided; 0.9 meters (3 feet) of the
shoulder would be paved. In addition, a 0.6 meter (2 feet) offset would be provided from the 1.2 meter (4
feet) usable shoulder to the face of the guardrail.

3. CONTINUITY OF EXISTING ROADS
Maintaining the continuity of existing roadways would be achieved almost without exception_under

both the ASDEIS IRA and the Build Alternative. Because the ASDEJIS TRA uses the existing road network,

the continuity of the existing system would be preserved. The Build Alternative would not interrupt intra-

community travel by residents. Conversely, residents would have the choice of whether or not to use the
proposed four-lane facility for more distant trips, or inter-community travel. School buses would likely use
the existing local road network; a network made safer, in part, by the re-routing of a portion of the existing

traffic volumes to the four-lane facility.

4. SPECIAL BRIDGE STRUCTURES

Of the approximate 52 bridges that would be required for the Build Alternative, most would be
designed as shown in Exhibit II-4_(Vol. II). Less than 10 bridges may require special bridge design
considerations due to long spans and/or heights above existing ground. In these situations, design engineers
might use arch bridges, cable-stayed bridges, or suspension bridges. These bridges would most likely be
single structures and not the typical dual bridge. The decision on the exact bridge type depends on the final
location and elevation of the highway. Once the location and elevation are determined, a number of
conceptual bridge designs and costs would be developed during preliminary engineering. A final decision on

bridge type would be made based on an evaluation of the conceptual designs.

5. SCENIC DESIGN FEATURES

It is the intent of WVDOH to incorporate scenic features in the design of Corridor H, given the
natural beauty of the project area and the important role tourism plays in the economy of the region. In
addition, the Corridor H resolution passed by Virginia's Commonwealth Transportation Board (May, 1993)
included a statement in support of such design efforts. As part of the resolution, the Board directed that, "...
the (alignment development) study seek to develop alternatives that could facilitate designs of the highway in
keeping with the broad community goals to develop the region as a tourist and visitor attraction which
highlights the unique historical and cultural attractions of the region ...". As a means to this end, the Board
further resolved that "... in order to achieve such goals and accommodate desired traffic, the alignment and
ultimate design of the highway should be more parkway in character in preference to traditional, four-lane
interstate or arterial standard facility...".
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As such, scenic design features have been incorporated into the design of the Build Alternative.
The process by which scenic design features were incorporated was based on a literature search of parkway
features, an evaluation of their application to Corridor H, and their implementation. The implementation of
scenic design features would require specific approval from WVDOH or VDOT because such features are not
among the designated design criteria and established standards of practice. In Virginia, scenic design feature
implementation would also be based, in part, on guidance from the Virginia Advisory Committee.

a. __Literature Search
Numerous sources and examples were evaluated as part of the literature search. Applicable
design guidance was obtained from publications by such sources as the Transportation Research Board, the
Virginia Transportation Research Council, AASHTO, FHWA, and the Virginia Department of Conservation
and Recreation's Scenic Byway Program. Notable parkway facilities such as Skyline Drive, the Blue Ridge

Parkway, and Vail Pass were also examined for design concepts that could be incorporated into Corridor H.

There are two basic types of scenic roadways: scenic byways and parkways. Scenic byways
are typically low speed, low volume, two-lane roads that serve as an alternate route between or to points of
interest. Parkways are typically arterial highways, often for non-commercial traffic only, generally operate at
lower speeds, and are located within a park or a long, narrow, park-like area. Based on these definitions, the

scenic design features used for Corridor H would be more parkway-like in character (AASHTO, 1970).

b. _ Application t rridor H
The literature search resulted in 13 possible design features evaluated for implementation in
the design of Corridor H. Of the thirteen features evaluated, 10 were determined to be applicable. These
features and their applicability are presented in Table II-2 (Vol. IT).

Design constraints for maximum gradient and degree of curvature eliminate the possibility of
designing the roadway strictly to follow the terrain. In addition, because one of the primary purposes of the
roadway is to be an economic development highway, it is not possible to restrict usage to non-commercial
traffic.

c.__Implementation of Scenic Design Features
Where appropriate, the applicable scenic design features identified in Table II-2 (Vol. I1)

would be incorporated into the final design of the Build Alternative_or the ASDEIS IRA. The location of

possible scenic overlooks and interpretive facilities are discussed in the Visual Analysis of Section III.
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6. PEDESTRIAN AND BICYCLE FACILITIES
WVDOH and VDOT have given full consideration to bicycle alternatives and the aspect of
providing reasonable alternatives for the bicycling public. The provision of bicycling facilities has become an
important consideration in many urban areas nationwide as a result of increased interest in bicycling for
transportation and recreation. Even though the proposed project is located entirely in a rural area, such
facilities were considered in the design process as a possible mitigation measure in the event the Preferred

Alternative would impact recreation resources.

WVDOH is committed to investigating the feasibility of incorporating bicycle and pedestrian
facilities along state roadways. Guidelines established by AASHTO are used by WVDOH for the evaluation
and design of bicycle and pedestrian facilities. Similarly, VDOT is committed to constructing bicycle

facilities along state roadways provided that the following conditions are met:

+ The bicycle facility will not impair the safety of the bicyclist, motorist, or pedestrian and is
designed to meet current AASHTO Guidelines and/or VDOT guidelines.

¢ The bicycle facility will be accessible to users and will form a segment located and designed
pursuant to a comprehensive plan that has been adopted by a local jurisdiction, or is part of the
AASHTO-approved Interstate Bicycle Route System.

¢ The bicycle facility will have sufficient,use to justify expenditure of public funding for
construction and maintenance; or the bicycle facility is a significant link in a comprehensive

bicycle system.

VDOT initiates bicycle facility construction only at the request of the affected local government,
with the exception of the AASHTO-approved Interstate Bicycle Route System.

- The existing roadway does not have continuous, separate facilities for pedestrians. It currently does
not receive even moderate amounts of pedestrian traffic nor is it expected to in the future. Therefore, separate
pedestrian facilities would not be provided under any of the proposed alternatives_except for a_pedestrian

brid r the Allegheny Trail at the Cheat River Valley Scenic Qverlook (Section or_the Preferred
Alternative (WV). However, any bicycle facility constructed or provided under any of the proposed

alternatives may be available for pedestrian use. Project-related impacts to existing or proposed pedestrian

and bicycle facilities are discussed in Section III under Recreation Resources.
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The construction of several types of bikeway facilities within the construction limits of the
proposed alignments was considered for this project. A bikeway is any road or path that, in some manner, is
specifically designated as being open to bicycle travel; this is regardless of whether such facilities are
designated for the exclusive use of bicycles or are to be shared with other transportation modes. There are

numerous methods to provide bicycle facilities. Two methods that best apply to this project are:

¢ Bicycle Facilities Using a Shared Roadway - Bikeways could be provided on the same

travel lanes as motor vehicles. such shared roadwa icyclists would legally use the
same travel lane motorist hared lanes would ically feature 3.7 meter (12 foot

lane widths or less with shoulders (including limited-width rumble strips designed to

acc date bicyclists): thus. allowing cars to safel icyclists.

¢ Bicycle Paths - A bicycle pathisa bikeway that is physically separated from a roadway by
an_open_space or barrier. It would_be located either within_the highway right-of-way or
within an independent right-of-way.

b. _Consideration of Bicycle Facility Types for each Alternative
No additional project-related bicycle facilities would be provided under the No-Build
Alternative. Bicycle facilities provided under the ASDEIS IRA could include shared roadway use and paved
shoulder use. Bicycle facilities provided under the Build Alternative could include a separate facility or

bicycle path.

Four screening criteria were used to identify suitable areas where bicycle facilities could be
constructed under the ASDEIS IRA and Build Alternatives.

& _Access - Presence of _intersections or interchanges which would permit cyclists and
pedestrians to access the facility safely.

¢ Grades - Existing or proposed roadway grades greater than 5 percent are_not_suitable.
Steeper grades make ascent difficult and users may lose control during descent (AASHTO,
1991).

¢ Scenic Vistas - Access to scenic vistas or existing or planned scenic overlooks.

¢ Connections - The potential to connect to existing or planned bicycle or pedestrian trails,
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Under the ASDEIS IRA, a separate bicycle facility could not be provided. The proximity of
the ASDEIS IRA to existing structures would limit the taking of any additional right-of-way for the use of a
separate bicycle path. Therefore, the ASDEIS IRA would need to be made as bicycle user-friendly as
possible. The existing ASDEIS IRA travel lanes could be used as a shared roadway where the existing
roadway would not be relocated. Where the ASDEIS IRA would be relocated, the 2.4 meter (8 foot) paved
shoulders could be used to accommodate bicyclists. The actual locations of such facilities would be
determined during final design of the ASDEIS IRA.

Under the Build Alternative_(Preferred Alternative), a separate facility for bicycle and
pedestrian traffic (é bike path) could be provided. Alignments under the Build Alternative were screened to
identify potentially suitable locations for such facilities. Using the screening criteria, nine segments along
Line A were identified as potential locations in which bikeway facilities could be incorporated. In addition,
bicycle facilities could also be provided within the following Option Areas: Iriterchange (Line I, Preferred
Alternative), Forman (Line F, Preferred Alternative), Baker (Line B, Preferred Alternative), Hanging Rock
(Line R), and Lebanon Church (Line L). Portions of these alignments were determined to have suitable

grades and access for the inclusion of a bikeway facility. The potential location of these facilities is described

in Table II-3_(Vol. IT).

Each concept has its distinct advantages and disadvantages that should be weighed carefully in
the selection of the type of facility. As previously noted, further detailed evaluation of several design issues
should be completed to evaluate fully the feasibility of constructing a bikeway facility along any of the
segments identified in Table II-3_(Vol. II).

The actual locations of such facilities would be determined during final design. In addition,
while it may be physically possible to construct a bikeway facility at the locations identified, provision of
such facilities is not required, and the decision to fund and construct such a facility remains with WVDOH,

VDOT, and/or other government agencies.

L DE TI F THE -BUILD RN

The No-Build Alternative consists of a continuation of the existing routes between Elkins and I-81. This
alternative includes such short-term, minor restoration activities as safety and maintenance improvements,
resurfacing, bridge repairs, minor widening, and intersection improvements. Such improvements are already
a part of both WVDOH's and VDOT's ongoing plan for the continued, safe operation of the existing roadway

system.
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J. DE TION OF VED ROADWA A

The ASDEIS IRA is approximately 206 kilometers (128 miles) long. Approximately 184 kilometers
(114 miles) would be in West Virginia and 23 kilometers (14 miles) would be in Virginia. Of the ASDEIS
IRA's 206 kilometers, approximately 3 percent (6 kilometers or 4 miles) of the existing roadway would
remain unchanged and 35 percent (72 kilometers or 45 miles) would require widening. Minor relocation
would be required along approximately 38 percent (79 kilometers or 49 miles) of the ASDEIS IRA and would
include such construction activities as straightening of curves and reducing grades. Roadway relocation
would be required along approximately 24 percent (49 kilometers or 31 miles) of the proposed ASDEIS JRA. -
Table II-5 (Vol. II) provides a breakdown of the required construction activities along the ASDEIS TRA.

An overview of the ASDEIS IRA alignment is presented in Exhibit II-5 (Vol. IT) with greater detail
contained in the Alignment and Resource Location Plans. A descriptive overview of the ASDEIS IRA route

is presented below.

The western terminus of the ASDEIS IRA would tie in to WV 33/US 250 in Aggregates, West Virginia.
This tie-in would connect the ASDEIS IRA to the completed, four-lane Corridor H facility to the west. To
maintain continuity of the existing Corridor H facility and due to projected traffic volumes near Elkins, the
ASDEIS IRA would continue on four lanes to the interchange with US 219 and Laurel Mountain Road
(County 11). This four-lane section of the ASDEIS IRA would be on new location. It would provide a
northern bypass of Elkins, an at-grade crossing of Gum Road (County 14), and cross over Laurel Mountain
Road (County 11). Following its diamond interchange with US 219, the ASDEIS IRA would begin its
transition to a two-lane fac_ility. The transition from four to two lanes would extend approximately 1,250
meters (4,100 feet) northeast of the US 219 interchange to a point where the ASDEIS IRA would tie in with
existing US 219. The ASDEIS IRA would then continue as a two-lane facility.

The ASDEIS IRA would follow existing US 219 and provide at-grade connections at Israel Church Road
(County 3), Gilman Road (County 1), Harpertown Road (County 1), County 219/1, and Stalnaker Road
(County 9) via a connector road. The ASDEIS IRA would primarily follow US 219 to a point approximately
1,097 meters (3,600 feet) south of Kerens, West Virginia. From this point south of Kerens, the ASDEIS IRA
would be on new location, bridging the Western Maryland Railroad and Leading Creek, providing an at-grade
intersection with Triplett Road (County 7), and tying back in to US 219 north of Kerens.

North of Kerens, the ASDEIS IRA would primarily remain on existing US 219 to a point approximately
549 meters (1,800 feet) south of Cherry Fork. Here, the ASDEIS IRA would be on new alignment to cross
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Cherry Fork, then tie in to US 219 approximately 610 meters (2,000 feet) north of the crossing. With the
exception of minor straightening of curves, the ASDEIS IRA would primarily remain on existing US 219
from this point to the eastern side of Parsons, West Virginia. Existing at-grade connections would be

maintained.

From the eastern side of Parsons, the ASDEIS IRA would primarily be on new alignment as it climbs
Backbone Mountain to a point approximately 244 meters (800 feet) northeast of its crossing of Long Run.
From this point to approximately 610 meters (2,000 feet) west of Thomas, WV, the ASDEIS IRA would
alternate between new and existing alignment. The ASDEIS IRA would bypass Thomas to the south, tying in
to WV 32 just east of town. The ASDEIS IRA would primarily follow WV 32 on existing alignment to the
intersection of WV 93. From this point, the ASDEIS IRA would turn to the northeast and follow WV 93,
primarily on existing alignment, to a point approximately 732 meters (2,400 feet) west of the Bismarck Road
(County 50/3) intersection. Existing at-grade connections would be maintained where the ASDEIS TRA
remains on existing roadways. Where the ASDEIS IRA would be on new alignment, at-grade connections
would be provided at intersections with Wolf Run Road (County 31) and Mackeyville Road (County 219/4),

as well as at several points along existing US 219.

West of Bismarck Road, the ASDEIS IRA would turn to the southeast on new location. Following its
crossing of Abrams Creek, County 42/1 and Little Creek, the ASDEIS IRA would turn due south to ascend
the Allegheny Front. The ASDEIS IRA would then pass along the base of Fore Knobs, ultimately turning to
the east and crossing WV 42, approximately 152 meters (500 feet) south of the intersection of WV 42 and 93
and Scherr, West Virginia. The ASDEIS IRA would continue to the east on new alignment, paralleling the
southern side of Greenland Road (County 1) and the North Fork of Patterson Creek. Through this area, at-
grade intersections would be provided at County 42/1 and at the intersection with WV 42 and WV 93.

To avoid Greenland Gap, a National Natural Landmark, the ASDEIS IRA would cross and then parallel
County 42/3 in a southward direction, along the base of New Creek Mountain. Continuing to the south for
approximately 1,219 meters (4,000 feet), the ASDEIS IRA would then turn to the east through a narrow pass
in New Creek Mountain. On the eastern side of the mountain, the ASDEIS IRA would then turn to the north,

continuing in this direction to its connection with Greenland Gap Road (County 3/3).

Once tied back to Greenland Gap Road, the ASDEIS IRA would turn east, generally following these
existing routes: Greenland Gap Road to Knobly Road (County 3); Knobly Road to Belle Babb Lane (County
2); Belle Babb Lane to a point approximately 122 meters (400 feet) west of its intersection with Martin Road
(County 3/2). While basically following these routes, the ASDEIS IRA would be on new alignment along
much of them. At-grade connections would be provided for all of the above roads.
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West of Martin Lane, the ASDEIS IRA would turn to the southeast, i)ridge the North Fork of Patterson
Creek, and cross County 5 approxiinately 1,219 meters (4,000 feet) south of the intersection of Belle Babb
Lane and County 5. An at-grade intersection would be provided at the ASDEIS IRA crossing of County 5.
The ASDEIS IRA would then turn to the northeast, continuing towards Williamsport Twin Mountain Road
(County 5/2) as it ascends Patterson Creek Mountain. As it begins its descent of the mountain, the ASDEIS
IRA would turn to the south just after the at-grade intersection with Williamsport Twin Mountain Road and
Old Fields Road. This portion of the ASDEIS IRA would be on new alignment.

__ Remaining on new alignment, the ASDEIS IRA would cross Patterson Creek Mountain in a southeast
direction. Approximately 107 meters (350 feet) west of the intersection of Old Fields Road with Delta 4, the
_ASDEISLM would cross Old Fields Road with an at-grade intersection and then generally follow the road to
1ts intersection with WV 28/US 220. Through this area, the ASDEIS IRA would alternate between new and
existing roadway; providing at-grade intersections with Old Fields Road in locations where the ASDEIS IRA
would be on new alignment and providing an at-grade intersection with Fish Pond Road (County 220/8) and
WV 28/US 220.

Once tied-in to WV 28/US 220, the ASDEIS IRA would continue to the south, remaining on this existing
roadway to a point approximately 1,067 meters (3,500 feet) north of the County 55/3 intersection in
Moorefield, WV. From this point, the ASDEIS IRA would turn to the east on new location and connect with:
WYV 55. From its connection with WV 55 to the intersection of WV 55 and Cunningham Lane (County 15),
the ASDEIS IRA would alternate between using existing WV 55 to being- on new location. At-grade
intersections would be provided at Powder Spring Road (County 23/1), County 23/15, and Cunningham Lane.

Approximately 183 meters (600 feet) south of Cunningham Lane, the ASDEIS IRA would turn to the
east on new location, paralleling the southern side of WV 55, then turn to the northeast to cross over WV 55
and pass the Lawn Knob to the north. The ASDEIS IRA would tie-back in to WV 55 to the east of Lawn
Knob. Alternating between new location and existing WV 55, the ASDEIS IRA would provide at-grade
intersections to WV 55 where it would be on new alignment and would maintain existing intersections where

it remains on WV 55.

The ASDEIS IRA would be on new location from its intersection with Upper Skaggs Run Road (County
23/3) to a point approximately 183 meters (600 feet) west of the WV 55 intersection with Luxemberg Road
(County 23/4). Here, the ASDEIS IRA would rejoin WV 55, and generally remain along the existing road to
its eastern terminus in Strasburg, Virginia. The ASDEIS IRA would maintain existing access as it passes the
West Virginia communities of Needmore, Baker, McCauley, and Wardensville and the Virginia communities
of Star Tannery, Wheatfield, and Lebanon Church.
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K. DESCRIPTION OF THE BUILD AT TERNATIVE

-Various alignments and alignment options were considered in the development of the Build Alternative.
The general location of the alignments developed for the Build Alternative is presented in Exhibit II-5. (Vol.
II) The Alignment and Resource Location Plans present more specific location details of the Build

Alternative. _A descriptive overview of the alignments retained for further consideration is presented below.

The alignment development process resulted in a single alignment (Line A), from Elkins, West Virginia
to I-81 in Virginia, to be carried forward in the alignment development and selection process. In locations
where a single alignment could not be easily determined, option areas were developed: seven are in West
Virginia and two are in Virginia. The West Virginia Option Areas include Interchange (Line I), Shavers Fork
(Line S), Patterson Creek (Line P), Forman (Line F), Line 5-D (Line 5-D), Baker (Line B), and Hanging Rock
(Line R). The Virginia Option Areas include Duck Run (Line D1 and Line D2) and Lebanon Church (Line
L). An option area indicates that, within a specific area, there is more than one Build Alternative alignment

from which to choose.

Lines A, I. S (modified), F. B vand 5-D of the Build Alternative were selected for the Preferred
Alternative (WV). VDOT did not select a preferred alternative nor have they identified a preferred alignment
for the Build Alternative._Therefore, when references are made to Line A in Virginia -- also referred to as
Line A (VA) -- no preference is associated with this alignment over any other alignment or alternative.

1. LINE A IN WEST VIRGINIA
Line A is approximately 183 kilometers (114 miles) long. Approximately 161 kilometers (100

miles) are in West Virginia.

The western terminus of Line A would tie in to WV 33/US 250 in Aggregates, WV. This tie-in
would connect Line A to the completed, four-lane Corridor H facility to the west. This connection would
result in a reconfiguration of the existing roadway. Line A would directly connect to the completed four-lane
facility to the west and existing WV 33/US 250 would be provided an at-grade connection to Line A
approximately 244 meters (800 feet) to the east of the tie-in. A parking area for access to fishing in the
Tygart Valley River would be built along the portion of the existing WV 33/US 250 roadway no longer in

service.

Line A would provide a northern bypass of Elkins. Continuing to the east, Line A would bridge
Gum Road (County 14) north of Crystal Springs and would relocate and bridge Laurel Mountain Road and
US 219 in the vicinity of Claylick Run. At this location, portions of both Laurel Mountain Road and US 219

would require minor relocations to improve the geometry of the proposed connection to Line A. To the east
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of Highland Park, Line A would provide an interchange with US 219. Turning to the northeast, Line A would
then bridge Pearcy Run and Gilman Road (County 1) and provide an at-grade connection to Gilman Road.
Line A would then bridge Leading Creek and the Western Maryland Railroad. An at-grade connection would

be provided where Line A would cross US 219 west of Kerens.

Line A would bypass Kerens to the east, bridging Clifton Run Road (County 7). Continuing to the
northeast, Line A would bridge County 3/4 and then turn to the east to enter the Monongahela National
Forest. As it enters the Forest, Line A would be parallel to and south of Pleasant Run (also called Pheasant
Run). It would bridge Slabcamp Run and County 47/1. Further to the east, Line A would bridge Shavers

Fork near the confluence of Pleasant Run.

To the east of its crossing of Shavers Fork, Line A would turn to the northeast. Line A would then
provide an at-grade connection to Government Road (County 41). In the vicinity of Porterwood, Line A
would provide two additional at-grade connections with Government Road, bridge Shavers Fork twice, and

provide an at-grade connection to US 219.

Line A would then proceed along the base of Fork Mountain, just south of Parsons. Through this
area, Line A would bridge County 219/7 (part of the current route for the proposed American Discovery
Trail). Further to the east and north of Hambleton, Line A would bridge the Black Fork and then provide an
interchange for access to US 219, WV 72, and Mackeyville Road (County 219/4). To improve the geometry
of the connection between Mackeyville Road and Line A, a minor relocation of Mackeyville Road would be
required. Just after the Mackeyville Road relocation, Line A would turn to the north as it begins its ascent of

Backbone Mountain.

As Line A traverses Backbone Mountain, Mackeyville Road would be bridged twice and would
have two additional at-grade connections to the line. Its last at-grade connection to Line A would include an
at-grade connection to US 219 and would require a minor relocation of a portion of Mackeyville Road to
improve the roadway geometry. Continuing to the northeast, Line A would cross and then follow Olsontown
Road (Forest Road 717 and 18). This portion of Line A would require the relocation of approximately 2.8
kilometers (1.8 miles) of Forest Roads 717 and 18. Further to the east, the relocated road would have a new

at-grade connection to US 219, as well as to Line A.

Atop Backbone Mountain and traveling east towards Coketon, Line A would bridge Big Run, cross
over Long Run, and provide at-grade connections to three unnamed roads. Once in the Coketon area, Line A
would bridge the North Fork of the Blackwater River, Douglas Road (County 27), and the eastern and western
sides of the abandoned Western Maryland Railroad. This alignment of Line A allows for the avoidance of the
Douglas Highwall Reclamation Project to the south and the town of Thomas to the north, _
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_Continuing on its eastward path, Line A would provide an at-grade connection with an unnamed
road and an interchange at its crossing of WV 32 and its connection to WV 93; just north of the town of
Davis. Line A would exit the Monongahela National Forest in the vicinity of the proposed interchange. Line
A would use or parallel existing WV 93 from its connection just west of Davis to a point just west of
Bismarck. Along this route, Line A would bridge the Western Maryland Railroad just west of Mount Storm
Lake; provide an interchange with WV 93 approximately 1,158 meters (3,800 feet) east of the lake; and

provide several at-grade connections to WV 93, several unnamed access roads, and County 42/1.

Approximately 1.6 kilometers (1 mile) to the east, Line A would bridge WV 42/93 and begin its
descent of the Allegheny Front. Line A would require the relocation of a portion of WV 42/93. Along its
descent, Line A would provide frontage road access to several unnamed roads. Upon reaching New Creek
Mountain, Line A would turn to the south, following the western side of the mountain's base for
approximately 7.2 kilometers (4.5 miles). Along this area, Line A would bridge both Elklick Run and
Greenland Road (County 1) and then provide a connection to Greenland Road and WV 93. Continuing in a
southerly direction towards Greenland, Line A would bridge and connect with Greenland Road a second time.
Then Line A would bridge Greenland Road for a third time as well as bridge the North Fork of Patterson

Creek. In this area, Line A would pass to the west of and avoid Greenland Gap.

Still following the western side of the base of New Creek Mountain, Line A would provide an at-
grade connection with Cal Lyons-Tom Mason Road (County 42/3) and then remain in a southerly direction,
parallel to Cal Lyons-Tom Mason Road. Line A would then turn to the east at a gap in New Creek Mountain.
Bridging the Middle Fork of Patterson Creek, Line A would cross Knobly Mountain in the gap created by the
creek. In a southeasterly direction, Line A would then cross the area between Knobly and Patterson Creek
Mountains. Through this area, Line A would bridge then provide an at-grade connection to Knobly Road
(County 3). Line A would provide an at-grade connection to an unnamed road and cross, then parallel Thorn
Run to a point approximately 457 meters (1,500 feet) west of the line's interchange with County 5 in the

Forman area.

Continuing to the southeast, Line A would ascend Patterson Creek Mountain through a gap in the
mountain. Once through the gap, Line A begins its descent, bridging Toombs Hollow and County 10/5. Line
A would cross the valley between Patterson Creek Mountain and South Branch Mountain. Across this valley,
Line A would turn to the south and bridge both Delta 4 and Walnut Bottom Run, and provide an at-grade
connection with Fish Pond Road (County 220/8). South of Old Fields, Line A would provide an interchange
at the crossing of US 220/WV 28. Turning to the southeast, Line A would then bridge the South Branch of
the Potomac River and its floodplain, bridge the South Branch Valley Railroad, and then bridge and provide
an at-grade connection to Trough Road (County 6), just north of Cunningham Lane.

11-44



Cornidor H Final EIS

_Continuing to the east, Line A would somewhat parallel WV 55, providing an interchange at WV
55 approximately 518 meters (1,700 feet) east of the base of Potato Row. Cunningham Lane would have
access to this interchange via an at-grade connection to WV 55. Ascending South Branch Mountain, Line A
would then bridge Clifford Hollow to the west of Lawn Knob. Additional access to WV 55 would be
provided via access to an at-grade connection to North River Road (County 1). As it descends South Branch
Mountain, Line A would provide an at-grade intersection with Upper Skaggs Run Road (County 23/3). West
of Needmore, Line A would turn to the south and would bridge Luxemberg Road (County 23/4) and provide
an at-grade connection to WV 55.

North of Needmore, Line A would bridge Long Lick Run and Rock Oak Road (County 8). Line A
would then parallel Baker Run along the base of Short Mountain. Continuing to the southeast, Line A would
bridge Baker Run and WV 55 in the vicinity of the newly realigned section of WV 55. South of Baker, Line
A would provide an interchange with WV 259 at the base of Little Ridge. Baker Run would again be bridged,
as would the Lost River. Crossing over North River Mountain toward McCauley, Line A would again bridge
the Lost River, WV 55, and McCauley Road (County 23/7).

Crossing Lost River, Line A would then follow the southeastern side of Hanging Rock Ridge and
then bridge Sauerkraut Run. Continuing approximately 457 meters (1,500 feet) east, Line A would provide
an at-grade connection with WV 55. Line A would then bridge the Lost River and WV 55 in the vicinity of
river sinks and enter the George Washington National Forest. Line A would proceed to cross Sandy Ridge
and then exit the forest. From Sandy Ridge to Wardensville, Line A would provide an at-grade connection to
Squirrel Gap Road (Forest Road 344), and provide a bridge and at-grade connections to Trout Run Cut Off
(County 23/12), and Trout Run Road (County 23/10). Line A would also bridge Trout Run to the southwest

of Wardensville.

Line A would pass south of Wardensville, following the base of Anderson Ridge. Cutting across
the toe of Anderson Ridge, Line A would provide an at-grade connection to Waites Run Road (County 5/1),
then bridge Waites Run. The at-grade connection to Waites Run Road would require the relocation of a
portion of this road to improve the geometry of this connection. Line A would remain to the south of the J.
Allen Hawkins Community Park.

To the east of the park and Wardensville, Line A would begin its ascent of Great North Mountain
and re-enter the George Washington National Forest. From this area to the Virginia state line, much of Line
A would be located within the forest. Line A would also provide an at-grade connection with WV 55

approximately 213 meters (700 feet) west of the Virginia state line.
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2. LINE A IN VIRGINIA
Line A is approximately 183 kilometers (114 miles) long. Approximately 22 kilometers (14 miles)

are in Virginia._As noted above, Virginia has decided not to proceed with the construction of this portion of
Line A at this time. Nevertheless. the Virginia portion of Line A was considered as a part of the Build

Alternative in evaluating the environmental impacts of this project. For pu es of clarity, the impacts of

West Virginia.

Entering Virginia, Line A would begin its descent of Great North Mountain. Line A would also
cross the Big Blue Trail, requiring the relocation of a portion of the trail, as well as a portion of Forest Road
93. Line A would run parallel to and then bridge Duck Run, along the base of Paddy Mountain. Line A
would bridge Duck Run, then follow the base of Short Mountain, paralleling the northern side of VA 55.
Continuing to the southeast, Line A would bridge VA 608, VA 603, and VA 600. An at-grade connection to
VA 55 would be provided approximately 488 meters (1,600 feet) east of the VA 55 intersection with VA 600.

Continuing to the southeast, Line A would exit the George Washington National Forest then bridge
VA 604 and Cedar Creek north of Star Tannery. Further east, Line A would provide access to VA 55 via an
at-grade connection just east of Laurel Hill. East of this connection, Line A would bridge Turkey Run and
VA 714 then turn to the southwest just south of Wheatfield. From this area, Line A would follow the base of
Little North Mountain then bridge VA 623 requiring the relocation of VA 623's at-grade connection to VA 55.
Continuing in its southwesterly direction, Line A would avoid Lebanon Church by passing to the west of it.
Approximately 229 meters (750 feet) south of Lebanon Church, Line A would provide an at-grade connection
to VA 55 via a connector road and_an interchange. Continuing in its southwesterly direction, Line A would
then bridge both VA 741 and VA 623. At its third bridging of VA 623, Line A would provide an at-grade

connection to eastbound lanes.

Following its third bridging of VA 623, Line A would then turn to the southeast. Line A would
bridge then provide an at-grade connection via a connector road to VA 622. From this point, Line A would

turn towards the south and tie_into VA 55 at the existing I-81 interchange.

3. OPTION AREAS IN WEST VIRGINIA

Within West Virginia, there are seven possible option areas which provide alternate alignments to

Line A: Interchange Option Area (Line I), Shavers Fork Option Area (Line S), Patterson Creek Option Area
(Line P), Forman Option Area (Line F), Line 5-D Option Area (Line 5-D), Baker Option Area (Line B), and
Hanging Rock Option Area (Line R). The following provides a summary of each option area in West

Virginia.
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a. Linel: Interchange Option Area
Line I would remain on the same alignment as Line A as it crosses the existing intersection of

US 219 and Laurel Mountain Road (County 11). The difference between Line I and Line A at this location is
that, where Line A would bridge this intersection, Line I would provide access to it via an interchange. The
interchange along Line I would require the relocation of a portion of US 219 and Laurel Mountain Road. In
addition, the interchange along Line I would eliminate the need for the Line A interchange approximately 823
meters (2,700 feet) to the northeast.

Within the Interchange Option Area, Line I is approximately 2.4 kilometers (1.5 miles) long;

approximately the same length as Line A.

b. LineS (Modified): Shavers Fork Option Area
Line S has been modified from the alignment presented in the ASDEIS, in order to avoid the
boundaries of Corricks Ford Battlefield. Modified Line S would_diverge from Line A and cross Shavers Fork
south of Kalars Ford. Modified Line S would travel north along the flank of Fork Mountain. Unlike Line A,

modified Line S would not provide a connection to US 219 near the Porterwood_due to the need to avoid the
Corricks Ford Battlefield. Modified Line S would converge with Line A to the west of Parsons.

Within the Shavers Fork Option Area, modified Line S is approximately 4.4 kilometers (2.7

miles) long compared to Line A, which is approximately 4.2 kilometers (2.6 miles) long.

c. Line P: Patterson Creek Option Area

Line P would diverge from Line A west of the gap in New Creek Mountain, just south of
Greenland and Scherr. Line P would follow a more northerly route than would Line A in the area between
New Creek Mountain and Knobly Mountain. Once at the base of Knobly Mountain, Line P would parallel the
northern side of the Middle Fork of Patterson Creek. Continuing to the southeast, Line P would bridge and
then provide an at-grade connection to Knobly Road (County 3). Line P would converge with Line A just to
the east of Thorn Run.

Within the Patterson Creek Option Area, Line P would be approximately 6.8 kilometers (4.2

miles) in length compared to Line A, which would be approximately 6.5 kilometers (4.0 miles) in length.
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d. ine F: Forman Qption Area
Line F would diverge from Line A approximately 823 meters (2,700 feet) west of Line A's
interchange with County 5, just south of Forman. In this area, Line F would follow a more northeasterly route
than Line A. Line F would provide an interchange with County 5 to the south of Thorn Run. Line F would
then turn to the southeast, towards Patterson Creek Mountain, and bridge County 5/3 and County 5/5. Line F

would converge with Line A as it begins its ascent of Patterson Creek Mountain, to the east of Forman.

Within the Forman Option Area, Line F is approximately 5.1 kilometers (3.2 miles) long

compared to Line A, which is approximately 5.0 kilometers (3.1 miles) long.

e. Line5-D
ine 5-D separates from Line A near Luxembe ad (County 23/4) just before it turns to the
east and parallels Long Lick Run to the east. Line 5-D bridges Long Lick Run_and Rock QOak Road (Co.

just north of where it connects back into Line A.

f. Line B: Baker Option Area
Line B would diverge from Line A north of Needmore, in the vicinity of the bridging of Long
Lick Run and Rock Oak Road (County 8). Here, following an easterly route, Line B would pass to the north
of Baker. An at-grade connection would be provided at an unnamed road to the north of Baker Church. In its
entirety, Line B would remain north of Baker Run and WV 55 to the point at which it would bridge and
provide an interchange with WV 55/WV 259. Line B would converge with Line A to the east of Baker,
following its bridging of the Lost River.

Within the Baker Option Area, Line B is approximately 5.3 kilometers (3.3 miles) long

compared to Line A, which is approximately 4.1 kilometers (2.5 miles) long.

g. Line R: Hanging Rock Option Are
Line R would diverge from Line A at-a point approximately 1,524 meters (5,000 feet)
southwest of the crossing of the Lost River near Hanging Rock. Here, Line R would cross the Lost River
west of Line A, passing approximately 61 meters (200 feet) to the west of the formation known as Hanging
Rock. Line R would continue to the northeast for approximately 1,067 meters (3,500 feet) to the point where

the line converges with Line A.

Within the Hanging Rock Option Area, Line R is approximately 3.4 kilometers (2.1 miles)

long compared to Line A, which is approximately 3.8 kilometers (2.3 miles) long.
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4. OPTION AREAS IN VIRGINIA
Within Virginia, there are two possible option areas which provide alternate alignments to Line A:

Duck Run Option Area (Line D1 and Line D2) and Lebanon Church Option Area (Line L)._These option

areas were considered in assessing the environmental impacts of the Build Alternative in Virginia and are not

a component of the Preferred Alternative which consists solely of the Line A and associated options areas in
West Virginia. The following provides a summary of each option area in Virginia.

a. Line D1 and Line D2: Duck Run Option Area

Line D1 would diverge from Line A in the vicinity of the Virginia state line. Line D1 would
require the relocation of a portion of VA 55 in the vicinity of where it would be bridged. Continuing to the
east, Line D1 would run north of and parallel to VA 55 to its bridging of VA 609. At this point, Line D1
would exit the George Washington National Forest and turn to the southeast to bridge Duck Run and VA 55.
Here, Line D1 would follow the base of Paddy Mountain, pass to the south of Cold Spring, and then turn to
the east to bridge Duck Run and VA 55 again. At the base of Short Mountain, Line D1 would follow the
same alignment as Line A to the eastern side of the bridging of VA 600.

Line D2 would follow the same alignment as Line A from the Virginia state line to a point
approximately 457 meters (1,500 feet) west of Line A's first crossing of Duck Run. Line D2 would not cross
Duck Run at this location. At the point where Line D2 diverges from Line A, Line D2 would turn to the
southeast, following the base of Paddy Mountain and remaining on the southern side of and parallel to Duck
Run. Continuing to the east, Line D2 would then exit the George Washington National Forest as it bridges
VA 603. Approximately 183 meters (600 feet) to the east, Line D2 would then bridge VA 55. Line D2 would
converge with the alignment of Line A after the bridging of VA 600.

Within the Duck Run Option Area, Line D1 is approximately 9.0 kilometers (5.6 miles) long,
Line D2 is approximately 8.4 kilometers (5.2 miles) long, and Line A is approximately 8.7 kilometers (5.4

miles) long.

b. LineL: Iebanon Church Option Area
Line L would diverge from Line A just west of the bridging of Turkey Run and VA 714. Line
L would then continue in a more easterly direction, passing to the south of Wheatfield then bridging VA 55
and crossing over Eishelman Run. From here, Line L would turn to the south and provide an interchange at
VA 628. At this interchange, Line L would turn to the south, passing to the east of Lebanon Church.
Continuing in its southerly direction, Line L would terminate at a new interchange with I-81, to the north of

Strasburg. Across this area, Line L would bridge Mulberry Run, the intersection of VA 629 and 631, provide
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an at-grade connection via a connector road to VA 631, bridge VA 622 and then provide an interchange at the

I-81 terminus.

Within the Lebanon Church Option Area, Line L is approximately 7.3 kilometers (4.5 miles)

long compared to Line A, which is approximately 8.5 kilometers (5.3 miles) long.

L. ALIGNMENTS CONSIDERED BUT ELIMINATED UNDER THE BUILD ALTERNATIVE
Alignments considered but eliminated in_developing the Build Alternative can be divided into two
categories: those lines developed only to a centerline and those lines that were more fully developed. Lines
developed only to a centerline had horizontal alignments set but did not necessarily have vertical alignments.
In some instances, an acceptable vertical grade was not possible. Lines fully developed had both horizontal

and vertical alignments set, as well as the construction limits calculated.

Table II-6 (Vol. 1) presents the lines developed only to a centerline and the basis for eliminating them
from further consideration. Fourteen alignment segments were eliminated at the centerline stage due to
excessive impacts or undesirable design restrictions. Table II-7 (Vol. II) presents the lines that were fully
developed and identifies their basis for elimination. Approximately 42 segments of fully developed
alignments were eliminated due to excessive impacts, undesirable design restrictions, or excessive costs.
Both the centerline and fully developed alignments eliminated from further consideration are shown in black
on the Alignment and Resource Location Plans. While sections are numbered from east to west, project-
related impacts are reported from west to east. As a result, the Sections pfesented in Tables II-6 and II-7
(Vol. II) are in descending order.

M. TRAFFIC ANALYSIS

A traffic analysis was prepared for the three alternatives carried forward (the No-Build Alternative, the
ASDEIS IRA, and the Build Alternative). The analysis identifies traffic volumes for a variety of development
scenarios and identifies the facility improvements that would be necessary to provide an adequate level of
service. Traffic volumes along the existing roadways within the study area were projected to present day
1993, opening year 2001, and design year 2013. These volumes represent the No-Build Alternative volumes.
A traffic model was developed for each of these No-Build years that simulates the existing travel patterns
within the roadway network. The roadway network represented in the models for years 2001 and 2013 was
then adjusted to reflect transportation improvements associated with construction of the ASDEIS IRA or the
Build Alternative. New traffic volumes for years 2001 and 2013 were developed based upon these
improvements. These volumes are identified as ASDEIS IRA volumes or Build Alternative volumes._As the
result of the Virginia’s decision to not identify a Preferred Alternative, additional traffic analyses were carried
out for WV55, which are discussed in Section IV of this FEIS.
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The ASDEIS IRA involves upgrading existing roadways_and constructing new roadway in some areas to

provide an improved east-west routing through the study area. The Build Alternative involves the
construction of a partially-controlled four-lane highway on new alignment. Existing crossroad connections to
the ASDEIS TIRA would be maintained and few new connections to the ASDEIS IRA would be required. The
Build Alternative proposes new connections to state and county roads, where feasible. Each intersection was
analyzed using the design year volumes predicted by the model and a decision was made regarding the type of

connection that would be necessary to provide adequate serviceability.

The boundaries of the study area and corresponding network were developed by identifying the limits of
a 30-minute commute from the proposed location of Corridor H. The limits of the 30-minute commute were
determined by measuring the distance that would be traveled during 30 minutes. Interstates were assumed to

have faster travel speeds than primary roads. and primary roads were assumed to have faster travel speeds
than secondary roads. This 30-minute commute concept is discussed in detail in Section III-A, Economic

Environment. The resulting study area extends east to I-81 and west to US 219 and WV 72, and includes all
of Tucker, Grant, and Hardy Counties; parts of Preston, Mineral, Barbour, Hampshire, and Randolph Counties
in West Virginia; part of Garrett County in Maryland; and parts of Frederick and Shenandoah Counties in

Virginia.

1. BACKGROUND DATA AND METHODOLOGY

a. Traffic Data

Traffic volume growth rates for West Virginia roadways were provided by WVDOH. The
growth rates are specific to the county and roadway designation (i.e., interstate, state route, and county route).
These growth rates were applied to the traffic volumes for the existing West Virginia roadways represented in
the network. VDOT provided recent average daily traffic volumes (ADTs) and future 2010 daily traffic
volumes_for Virginia roadways. Annual growth rates were calculated and applied to the traffic volumes for
the existing Virginia roadways represented in the network. The West Virginia growth rates were averaged
according to roadway designation for the counties in the study area and applied to the roadways in Maryland.
ADTs were projected to the present day 1993 and the design year 2013. The projected ADTs were used to
verify the daily traffic volumes that are predicted by the traffic model for the No-Build Alternative.

An estimate of the number of trips that traveled completely through the study area was made
to determine the percentage of existing trips in the network that would divert to an improved "through" route.
The Traffic and Transportation Technical Report of the CSDEIS estimated this number to be equal to 50% of
the volume of the least traveled link along the two existing primary routes through the study area. The

primary east-west traffic movements through the study area are served by two routes; a northern route which
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follows US 219, WV 93, and US 50 between Elkins, West Virginia and Winchester, Virginia and a southern
route which follows WV 55 and VA 55 between Elkins, West Virginia and Strasburg, Virginia. It was
estimated that there were approximately 1,400 vehicles per day making this east-west trip in 1993 (using one
of the two routes). This volume was projected to reach 2,000 vehicles per day in the year 2013.

In addition to the trips that currently travél through the study area, it was necessary to estimate
the number of vehicles that would divert to a new or improved roadway through the study area if one were
made available for such use. An Origin and Destination (O/D) survey of the vehicles which could use such a
ro'adway was conducted. Survey stations were established at rest areas along Interstate 79 between
Clarksburg, WV and Fairmont, WV and along Interstate 64, between Lewisburg, WV and Covington, VA.

At the I-79 survey station, 165 motorist were surveyed out of the 271 motorist which were
present in the rest area where the survey was conducted. During the survey perig— d, 3,921 vehicles passed the
rest area northbound on the int te. Sixteen percent of the vehicles entering the rest area were heavy
vehicl e motorists were asked their point of origin and destination. Each survey response was reviewed
and each origin and destination was evaluated to determine if the motorist could have used the study area to
complete their trip but choose to travel around the study area. Motorists tend to choose their travel routes that
require the least amount of time to travel. Therefore, drivers that are currently circumventing the study area

would be expected to travel through the study areas because a travel time savings would result from a new

four-lane roadway. Four percent of the heavy vehicles and almost seven percent of the passenger cars would
be_expected to have utilized the Corridor H area if a new highway was available for use at the time of the
survey.

At the 1-64 survey station, 135 motorists were surveyed out of the 182 motorists who were

resent in the rest area where the survey was conducted. Duri urv eriod, 762 vehicle ed the
I ea westbound on the interstate. Twenty-eight perce the vehic ntering the rest area were hea
vehicles. The motorists we k eir point of origin and destinati Each survey r was reviewed
a ch origin and destination was evalu de ine j i avings would result an new
four-lane roadwa: ough the areas. Fourtee nt of the heavy vehicles and nineteen e

the enger cars would be expected to have utilized the idor H area if a new highway was available for

use at the time of the survey.

Using the collected information and the ADT volumes for these interstate the_number

that would be expected to utilize the study area over a 24 hour period was calculated. This "latent”
demand was calculated to be approximately 5,500 vehicles per day for the year 2013. These volumes
represent the maximum number of vehicles that could be expected to divert from outside the study area and
travel through the study area on a new, four-lane facility.
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It was also necessary to evaluate the latent demand for the ASDEIS IRA. While it is
anticipated that an upgraded two-lane roadway may attract fewer vehicles than a new four-lane facility, there
are no accepted criteria that would accurately represent this reduction. Both the Build Alternative and the
ASDEIS IRA would offer a travel time savings when compared to the "round about" routing offered by
Interstates 64 and 68. However, to account for what may be fewer volumes attracted to an improved two-lane
facility, the latent demand volumes were reduced by 10% when applied to the ASDEIS TRA. Ten percent
roughly corresponds to the percentage of heavy vehicles currently traveling Interstates 64 and 68 that would
divert to a new four-lane facility but would not divert to an improved two-lane facility. The resulting latent
demand volume for the ASDEIS IRA in the year 2013 was predicted to be approximately 5,000 vehicles per
day.

b. The Modeling Process

The study area was modeled using the Quick Response System (QRSII) computer program
and involved a three-step process to forecast travel within a network. First, the entire study area was divided
into the county Block Numbering Areas (BNA) identified by the US Census Bureau. Most of these areas
were further divided into Traffic Analysis Zones (TAZs). Boundaries for the TAZs were developed by
comparing the existing areas of development with the existing roadway network. The socioeconomic aspects
of the TAZs and the roadway network can then be described in terms of nodes, links, and centroids: Nodes
generally represent the intersection of two roadways; links connect one node to another representing the
roadway segments between intersections; and centroids are connected to the links (or nodes) and represent the

locations along the network where trips are generated from and are attracted to.

The roadwa);'s represented in the existing network included the principal through highways as
noted on the official state map of West Virginia, and US and State highways as noted on the official state map
of Virginia. These highways included multi-lane divided roads (controlled access and uncontrolled access)
and two lane roads (uncontrolled access). In areas where principal through highwa.1ys were not located,
"important paved connecting road”, as noted on the West Virginia map, and "two lane paved county
highways", as noted on the Virginia map, were added to the network. Where important paved connecting
roads were located close to each other, the roadway that connected more prominent communities was added

as a link, and the other road's communities were represented with a centroid.

Input parameters that identify the number of people living and working in each TAZ, the
number of households in each TAZ, along with the average auto ownership and the average income of the
households in each TAZ were entered into the model. Each of the TAZs is represented in the network by a

centroid connected to a network link. These TAZs can be seen in the exhibits prepared for the discussion of
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"Highway Capacity Analysis" (Exhibits II-6 through II-9 (Vol. I)). The program determines the number of
trips that are generated from and attracted to all of the TAZs in the network.

The second step of the process is the distribution of trips. Once the network has been
described and a TAZs capacity to generate or attract trips is determined, the model distributes these trips
throughout the network. The trip distribution identifies how many trips are attracted from one TAZ (centroid)
to another TAZ (centroid).

The third step converts the trip distributions identified in step two into route assignments. The
trips (vehicle trips at this point) are assigned to the route which represents the shortest travel time through the
network. As a result of the trip assignments, vehicle volumes can be generated for individual links and -

turning volumes can be generated for individual nodes.

The QRSII program has the capability to do an "all or nothing trip assignment” or a "capacity
constrained trip assignment”. With an all or nothing trip assignment, vehicle trips for individual origin-
destination pairs are assigned to the shortest route based upon the travel times assigned to the links along the
route. These link travel times will be maintained regardless of the capacity a particular link may have to carry
the volumes assigned to it. With a capacity constrained trip assignment, the program assigns trips to the
individual links along a route until a link begins to approach capacity. As a link approaches capacity, the
program will recalculate the travel time along the link based upon the number of vehicles assigned to it. The
program will then use the revised link travel time to recalculate the shortest route for the remaining origin-

destination pairs.

The all or nothing assignment technique was used in this model. The all or nothing
assignment identifies the raw trip demand. If a particular O/D pair is overloading a link, it would become
evident in an all or nothing assignment. This same overload, if modeled with a capacity constrained trip
assignment, could become buried in an alternate route to which the overload trips were assigned. The all or
nothing assignment technique is best used to determine the need for improvements for a network based upon
motorist demand, whereas the capacity constrained assignment technique is best used to determine an existing
network’s capability to handle a traffic generating improvement (i.e. a land development project).

The QRSII program was designed to forecast trips in an urban area. By stripping away aspects
of the program that do not pertain to a rural area and by revising some of the program defaults for trip
generation and trip attraction parameters, QRSII can be used as a rural forecasting model. The key to this
process is a diligent effort in calibrating the model. Socioeconomic data for 1993 was entered into QRSII and
the program was run with the program default values for trip productions and attractions. The link volumes
predicted by the program were compared to the ADTs projected for the represented roadways in 1993, the
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base year. The production and attraction parameters for the program were then revised and the program re-
run until the link volumes predicted by the program generally matched those that were projected for the
represented roadway segments for the base year. This included the numbe ips produce usehol
which is typically less in rural areas than in urban areas because of the greater distances that must be traveled
in rural areas. In addition to revising the production and attraction parameters, adjustments were made in the
proportions of the socioeconomic parameters of each TAZ within a BNA. If, within a BNA, the model was
roducing hicher than average volumes on roads in one area and lower than average volumes in another are
then the rtion of socioeconomic parameters (number of households and the amount of retail employmen
and non-retail empl ent) was redistributed within the T. to_represent better the characteristics of the
BNA. The trip production and attraction parameters developed for the base year were then used to generate

trip assignments for the 2013 No-Build scenario. -

The study area is unique in the fact that, while it is predominately rural, there are pockets of
urban development scattered throughout it. Trip-making characteristics for an urban area are not the same as
those for a rural area. To account for these differences, the model was established and calibrated as a rural
area and additional trips were added to or detracted from some of the links in the areas that exhibited
characteristics of an urban community. The 2013 No-Build volumes resulting from the model was compared
to roadway volumes projected to 2013 using historic growth trends provided by the WVDOH an
This comparison was used to draw out minor discrepancies that surfaced in both the nd 2013 vol
_ Minor adjustments were again made to the model. The results of the overall calibration process indicate that
the model used for this study was able to predict 99.3% of the total vehicle volumes for the 1993 network.
For the No-Build scenario in 2013, the model predicted 96.6% of the volumes projected for the traffic model.

c. The Analysi_s Scenarios

Four independent analysis scenarios were modeled based on the existing (1993) and future

(2013) conditions.

1. 1993 Existing. A model was constructed to represent the existing highway network
within the study area. Socioeconomic parameters representing conditions for 1993 were used as input. . The
model was calibrated by making adjustments to the trip attraction and trip production parameters so the link

volumes predicted by the model generally agreed with those that were actually counted on the roadways.
2. 2 Build, This model was constructed from the calibrated 1993 base year model.

It reflects the 1993 highway network for the study area. Socioeconomic input parameters representing

conditions anticipated for 2013 No-Build were calculated using a straight line growth factor from 1993. A
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comparison to the volumes projected in accordance with state growth rates for 2013 indicated that no further

adjustment to trip attraction and trip production parameters was needed.

3. 2013 Improved Roadway Alternative. This model was constructed from the 2013 No-
Build model. The highway network was revised to show a limited number of additional links that represented
areas where the alignment of the ASDEIS IRA substantially departed from the existing roadways. Link travel
times along roadway segments associated with the ASDEIS IRA were revised to show an improved travel
time. Socioeconomic input parameters representing conditions anticipated for the 2013 ASDEIS IRA were
similar to those used for 2013 No-Build. Existing volumes representing vehicles traveling through the study
area (between Elkins and Strasburg) were reassigned from the existing roadway segments to the ASDEIS

IRA. Vehicle volumes representing anticipated latent demand were also added.

4. 2013 Build. This model was constructed from the 2013 No-Build model. The highway
network was revised to show the proposed Build Alternative. Socioeconomic input parameters representing
conditions anticipated for 2013 Build were generated using the Corridor H Development Model which
accounted for the secondary development that could occur due to the introduction of a four-lane facility into
the study area. (See Section III-A, Economic Environment for details on the Corridor H Development
Model.) Existing volumes representing vehicles traveling through the study area (between Elkins and
Strasburg) were reassigned from the existing roadway segments to the Build Alternative. Vehicle volumes

representing anticipated latent demand were also added.

d. Projected Traffic Volumes
The projected traffic volumes for the individual links representing the roadway segments

within the study area are shown in Table 1I-8 (Vol. IT). These volumes include the estimates for the existing
through volumes and the anticipated latent demand volumes as they apply to each of the four analysis

scenarios. The predicted volumes for this network analysis are rounded to the nearest thousand vehicles per

day.
2. ANALYSIS
a. Highway Capacity Analysi
Level ervice is a standard inde the relative service provided by a roadway. L

can range from A through F, where LOS_A_indicates freeflow conditions and L. indicates forced flow
beyond capacity. According to calculations derived from the Highway Capacity Manual (TRB, 1994) for
mountainous areas like the study area, approximately 4 vehicles per day (ADT) results in a D for
a_two-lane facility and approximately 8.800 ADT results in In con a_four-lane facili
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mountainous_terrai h he_proiject area would not L unti roac 26

1994).

, Exhibits 1I-6 through II-9 (Vol. TI) are schematic diagrams of the study area roadway network
for each of the four analysis scenarios. The width of each link represents_the existing or projected traffic
volumes for each individual rgadw;y segment that comprise the study area roadway network, Under the No-

Buila Alternative, some sections of the existing roadway network will require four lanes by the year 2013.
Under the ASDEIS IRA, the entire length of the roadway from Elkins to Strasburg would require four lanes
by the year 2013. Under the Build Alternative, the traffic volumes anticipated to use the facility in 2013
would justify the use of four lanes.

b. Corridor H Connection Analysis
The connections along Corridor H have been identified, and a determination has been made

regarding the type of connection required to accommodate the traffic volumes predicted by the model for the
design year. Average daily traffic volumes and Turning Movement Volumes (TMVs) were calculated for the

design year.

Design criteria for Corridor H dictates that access to the proposed four-lane facility from
crossroads be made from at-grade, stop-controlled approaches or from grade-separated interchanges. The
Build Alternative is intended to provide a continuous and uninterrupted route for vehicles traveling the
mainline. Consequently, signalized intersections along the Build Alternative have not been considered. The
criteria used in this analysis to determine the need for grade separations are "signal warran ". Signal
warrants test the design year ADTs. Warrant 1 tests the total volume of traffic entering an intersection and
Warrant 2 tests the delay exi)erienced on the minor streets (USDOT, 1988).

The following procedure for determining the crossroad connection requirements was used. If
the volumes on the mainline and crossroad did not exceed either warrant, an at-grade connection was

considered adequate. An at-grade connector would allow full movement at the intersection. Vehicles on the

minor road would approach the main lin either direction and be allowed t igh le to the

main_line or continue straight through and cross the main_line. A _grade separated crossing with a single

connector roadway would provide an intersection onto the main line from one direction and would allow

right and left turns. The through movement would bridge or be bridged by the main line. If the conflicting
traffic volumes at a proposed crossroad connection exceeded the volumes in either warrant, it was assumed
that the roadways would require at least a grade-separated crossing with a single, at-grade connector roadway

to accommodate the turning movements between the crossroad and the Build Alternative. If the traffic
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volumes at the intersection of the connector roadway and the Build Alternative met or exceeded either

warrant, an interchange was provided at that location.

It is important to note that the above warrants served as a guide in determining the connection
requirements. Other factors including the proximity of the connection to a town or developed area, the route
designation of the crossroad, the type of terrain and geometry of the connection area, and the distance
between interchanges, were also considered in determining the design requirements of the connection.
Decision making in borderline cases generally would provide a facility with greater capacity rather than one

with less capacity.

¢. Vehicle Miles Traveled
To_calculate the daily vehicle miles traveled, the ADT volumes for each section of the
roadway were multiplied by the length of each section, then added together to arrive at daily vehicle miles

traveled. is_calculation was performe 2 Iternative, alculate the daily travel time, ADT

volumes for each section of roadway was multiplied by the length of each section and the travel speed of that

ecti then added together to arrive at a daily travel time. This calculation was al erformed for eac

Alternative. These calculations were usually shown to illustrate a savings that will be made with the
construction of the project. The results of these analyses are presented in Table II-9 (Vol. II).

d. er Benefit Analysi
The benefits calculated are based solely on reduction in travel time and distance and do not
atte to guanti es to the dar living. This analysis is intended to illustrate the bene

associated with the existing user. Since one of the pu = this road is t en the project area to outside

markets, thus making economic development prograi re_viable, the project may create additional

benefits be those included in this user benefit analysi uch_benefit ay_include increased

mpl improved wa i d increased

Using the results of the traffic model, a user benefit analysis of the alternatives was calculated.
The procedure was based on the methodology described in AASHTOs 1977 manual, 4 Manual on User
Benefit Analysis of Highway and Bus-Transit Improvements.

Traffic forecasts produced by the modeling process include two categories which influence the
user benefits associated with each alternative. These categories are: 1) traffic generated by secondary
development which is forecast to occur as a result of the Build Alternative; and 2) traffic that diverts to the

Build Alternative or Improved Roadway Alternative and is expected to travel completely through the corridor.
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To calculate the user benefits that are associated only with the existing users of the system, the
additional traffic that is anticipated to be generated from the secondary development was removed from the
2013 Build Alternative network.

_ The link volumes calculated for the ASDEIS IRA and Build Alternative networks also include
motorists attracted to the study area because both alternatives would result in a travel time savings between I-
81 and 1-79. It is estimated that approximately 5,500 vehicles per day will divert to the Build Alternative in
2013. The ASDEIS IRA is anticipated to attract slightly less at 5,000 vehicles per day in 2013.

User benefits occur when a transportation improvement results in a reduction in total user
costs. Existing motorists (Internal Users) would experience a reduction in travel distance and travel time
offered by the Build Alternative and the ASDEIS IRA. Travel benefits would also be realized by motorists
from outside of the study area (External Users) who use the Build Alternative or the ASDEIS IRA. User

Benefits for both the Internal and External Users were calculated.

The resulting user benefits (in 1993 dollars) for the ASDEIS IRA would be $49.5 million in
2013, whereas the user benefits for the Build Alternative would be $62.2 million in 2013. Amortizing these
benefits over the design life of the project results in a total User Benefit as a result of a reduction in travel
distance and travel time reduction. The total User Benefit would be $449.0 million for the ASDEIS IRA and
$571.6 million for the Build Altemative._mﬂwgmmmwx )
received by individual users of the roadway: it does not reflect other economic and non-economic benefit
that also would be generated by the ject such as increased employment. expanded tax_base and reduced
accident rates. i "

3. SAFETY CONSIDERATIONS

a. Access
An access conflict is an accident that involves a vehicle turning onto or off of a side road and a
vehicle traveling on the main road. In 1992, almost 20% of all West Virginia accidents were access conflicts
and 21% were rear end collisions. One of the most probable causes for rear end collisions is that the driver is
unaware of an upcoming intersection, according to The Manual on Identification, Analysis and Correction of
High-Accident Location (Missouri Highway and Transportation Department, second edition, 1990).

Under the Improved Roadway Alternative, the number and frequency of at-grade connections

would not be limited or controlled. On rural two-lane highways the rate of accidents per million vehicle miles
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traveled increases as the number of intersections per mile increases (Cirillo et al., 1970). From 1987 to 1990,
the study area was experiencing accident rates higher than those cited in Cirillo_et al. (1970).

The Build Alternative would provide fully controlled access with interchanges located at US
219, US 219/WV 72, WV 32, WV 93, County 5, US 220/WV 28, WV 55, WV 259, VA 55, and 1-81. Other
access connections on the Build Alternative would partially control the access by providing direct at-grade
connections with low volume roads and providing connector roads to higher volume roads. Also, all access
points would be at least 610 meters (2,000 feet) apart and limited to two per side per 1.6 kilometers (1 mile)

for safety reasons.

b. Clear Zones

Clear zone is the unobstructed area provided beyond the edge of the travel way for the
recovery of errant vehicles (AASHTO 1990, p. 343). The width of this area is relative to the speed of the
main road and the slope of the clear zone, but is generally considered to be 30 feet (AASHTO 1990, p. 112).
In 1992, 25% of all accidents occurring in West Virginia were the result of the vehicle running off the road.
The ASDEIS IRA could not always provide the appropriate amount of clear zones due to its proximity to
existing potential hazards such as houses, walls, or other obstructions. Unlike the ASDEIS IRA, the Build
Alternative would provide clear recovery zones to minimize the damage and hazard that would resuit from a

vehicle leaving the road.

c. Passing Zones _
The ASDEIS IRA would provide truck climbing lanes where determined to be warranted by

grade and length of grade; however, passing zones would continue to be used in many areas. Even though the
design speed would be 30 kph (50 mph), the opportunity to pass would still be limited by sight distance and
opposing traffic volumes and could result in head-on collisions. In 1992, 4% of the accidents in West

Virginia were head-on collisions (Crash Data, p. 8).

The Build Alternative would provide two lanes in each direction to enable faster vehicles to
pass in the inside lane without opposing conflicts and, where warranted by grade and length of grade, truck

climbing lanes would be provided for additional passing opportunities.

d. Pedestrian and Bicycle Traffic
Because the ASDEIS IRA would upgrade the existing roads where homes and business are
located, pedestrian and bicycle traffic would be unrestricted. Conflicts between these modes of travel would
increase with the increase in traffic resulting from the improved roadways. Refer to_Page 11-30, Design

Criteria, for discussion of pedestrian and bicycle facilities for this project.
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e. Future Roadway Improvements
Traffic studies completed for the ASD found that con ti ine etween Elkin

and 1-81 would not contribute to a deterioration in LOS on the roadway within the minute contour,

esult of the decision by Virginia to not pursue cti f Line A or the IRA. additional traffic studie
were conducted for the F determine the effect of construction e Preferred Alternative in WV e
S of V 5 ose studies indicated that some deteri ion on_VA 55 will occur with

improvements to that facility (FEIS, Section IV).

4. CAPON SPRINGS
WVDOH was requested to investigate and analyze the potential traffic impacts that the Build
Alternative and the Improved Roadway Alternative would have on Capon Springs and Farms. Specific
concerns of Capon Springs and Farms relate to the potential for increased travel along County 16 through the
resort area by motorists viewing County 16 as a short-cut between VA 55 and WV 259. The recent increase
in residential development in Hampshire County is viewed by the resort managers as a contributing factor to

these concemns.

Capon Springs and Farms is located along County 16 in Hampshire County, West Virginia,
approximately 7 miles northeast of Wardensville. The two travel routes compared in this analysis include VA
55 t0 WV 55 to WV 259 and VA 609 to County 16 between the intersection of VA 609 and VA 55, southeast
of Capon Springs and the intersection of County 16 and WV 259, west of Capon Springs. The VA 55 to WV
55 to WV 259 route is approximately 13 miles long and is posted with a 50 mph speed limit. The roadways
along this route are constructed of bituminous concrete and are approximately 20 to 24 feet in width. The
County 16 to VA 609 route is approximately 7 miles long and is posted with a 25 mph speed limit near Capon
Springs and Farms but is unposted to the east of the resort. West Virginia state law states that prudent speed
of 35 mph should be used on unposted gravel roads. However, a field view of this roadway showed that it
would be difficult to maintain a speed of 35 mph on County 16 to VA 609, east of the resort. County 16, west
of the resort, is a bituminous concrete roadway approximately 16 to 18 feet in width. County 16 to VA 609

east of the resort is an earthen and gravel roadway approximately 12 to 15 feet wide.

While the travel distance along County 16 to VA 609 is approximately 6 miles shorter; the travel
time along this route was measured to be nearly the same (one minute longer) than the travel time along VA
55 to WV 55 to WV 259. This demonstrates that there is currently no travel time advantage to utilizing
County 16 as a shortcut between VA 55 and WV 259. The mountainous terrain and poor roadway conditions
along County 16 and VA 609 east of the resort also indicates that there is no apparent advantage by way of
comfort or convenience for traveling along this route as opposed to the VA 55 to WV 55 to WV 259 routing.
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A previous study conducted by the WVDOH in December 1992 states that, "Total traffic volumes
along County Route 16 range from 360 ADT to the resort area to 110 ADT from the resort area to the
Virginia State Line. The majority of these trips are assumed to be local trips to and from the Intermont,
Yellow Springs and Capon Springs area." The relative magnitude of these volumes is supported by
information contained on the West Virginia Traffic Volume Map. This source identifies an ADT of 550
vehicles per day along County 16 between WV 259 and the resort area for the year 1990. Neither the West
Virginia Traffic Volume Map nor the Virginia Roadway Inventory identifies an ADT for County 16 to VA
609 east of the resort. Based upon the absence of ADT data, a recent field view of the roadway, and the
traffic volumes documented in the December 1992 report, it can be concluded that the eastern segment of
County 16 carries a very minimal amount of traffic. The substantial difference between the traffic volumes
along County 16 west of the resort area and the traffic volumes along County 16 to VA 609 east of the resort
area is an indication that most of the traffic along County 16 to VA 609 is local traffic, specifically destined
for the Capon Springs Resort or the environs adjacent to it. This is the same conclusion drawn in the
December 1992 report, "the majority of the traffic using County Route 16 is local traffic.”

Construction of the Build Alternative or the ASDEIS IRA is not anticipated to alter the local nature
of travel along County 16 to VA 609. The Build Alternative does not provide a direct connection with VA
609. Without improvements to County 16 to VA 609, there is no quantifiable reason to expect an increase in |
travel along this route from through traffic. Further, the Build Alternative would provide a third means of
travel from VA 55 to the intersection of WV 259 and County 16. The travel time from Corridor H (Sta 8090)
to WV 55 at Sta 7805 to WV 259 to County 16 would be shorter than either of the existing routes, from the
same point on VA 55 (Sta 8090). Consequently, all traffic projected in 2013 would be allocated to this route.

N. CONSTRUCTION COSTS

Table 1I-10 (Vol. IT) presents a comparison of the preliminary construction cost estimates by alternative
and option area. The No-Build Alternative would be the least expensive in that no project-related
construction costs would be associated with it. In its entirety, the ASDEIS IRA would cost $415,797,000.
The _Preferred Alternative (WV) would cost $951,.746,000_to_construct, averaging $5,914,391 per kilometer
($9.510.340 per mile)._Line A (VA), if it was to be constructed. would ¢

Within the Option Areas, Line A would be more costly to construct than the Option Area alignments,
with the exception of Line L in Lebanon Church, although in many cases the differential cost is small. Note
that the construction cost of Line L does not include the cost of an interchange that would be developed in

conjunction with I-81 improvements.
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O. OTHER COSTS

The total cost of each alternative involves the costs of right-of-way acquisition and mitigation, as well as
the construction costs. Table II-11 (Vol. II) identifies the right-of-way and mitigation costs associated with
each alternative. Total costs by alternative are presented in the Table S-2 (Vol. ID.

1. RIGHT-OF-WAY ACQUISITION COSTS
Costs of right-of-way acquisition have been developed in accordance with methods used by the
WVDOH and VDOT. For projects of this magnitude, estimates for the acquisition of property are developed
on a unit cost basis (per hectare or acre for land; per kilometer or mile for utilities). Costs of residential and
industrial/business property acquisition are developed based on the type of displacements and average cost for
each property type. In West Virginia, unit costs were obtained from WVDOH. Right-of-way costs in
Virginia were estimated and provided by VDOT.

Table II-11 (Vol. II) provides a breakdown of right-of-way acquisition costs by alternative. Right-
of-way costs estimates were not prepared by Option Area because the differences in land use/land cover and

displacements were negligible.

2. MITIGATION COSTS
Various mitigation measures are discussed in the Corridor H FEIS Mitigation Document (Vol. 1),
which has_been incorporated into the Final EIS. For those mitigation measures that are quantifiable at this
time, an estimate of the cost of these measures has been provided by alternative and are included in Table II-
11 (Vol.

P. ADD AL ANALYSE

The Intermodal Surface Transportation Efficiency Act (ISTEA) states that transportation projects that
provide a "significant increase in a single occupancy vehicle (SOV) capacity in air quality nonattainment
Transportation Management Areas (TMAs)" must undergo congestion management system (CMS) planning
and analyses based on Section 1024 of ISTEA and the FHWA/Federal Transit Administration Interim
Guidance for metropolitan planning issued on April 6, 1992. The requirements to conduct a CMS analysis do
not apply to this project for the following reasons: the entire Corridor H project area is in attainment for
carbon monoxide and ozone and, the project area does not meet the definition of a TMA (an urbanized area

with population greater than 200,000).

In addition to the CMS requirements, ISTEA requires that a Major Investment Study (MIS) be
performed for all major metropolitan transportation investments. Because there are no Metropolitan Planning
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Organizations (MPOs) within the project, and not having met the TMA definition, these new requirements are

not applicable to Corridor H and, as such, were not carried out in the study efforts.
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SECTION III:
EXISTING ENVIRONMENT AND THE
ENVIRONMENTAL IMPACTS

Text that is underlined in Section III represents instances where revisions have been made to the ASDEIS
based on identification of the Preferred Alternative, modifications to the project, updated information on the
affected environment, changes in_the assessments of the impacts, the selection of mitigation measures, the
results of coordination, comments received on the ASDEIS and responses to these comments. Such revisions
are_consistent with preparation_of an FEIS as discussed in FHWA’s 1987 Technical Advisory T 6640.8

entitled idance for Preparing and Processing Environmental and Section 4(f) Documents. _This section
combines the description of the existing environment with the discussion of the environmental impacts of the
proposed project. The purpose of this format is twofold. First, it serves to eliminate the repetition of
information which is common when these sections are separate. Second, in describing the existing conditions
of each issue and immediately following with a discussion of the associated impacts, a more comprehensive
understanding of the project effects can be obtained. The general format for each topic within this section
includes a description of the assessment methodology; a description of the existing environment; a discussion
of impacts; and a description of measures to avoid, minimize, or mitigate the impacts that would result from

project implementation.

The discussion of impacts addresses impacts that would be caused by construction of the entire length of the
Build_Alternative, fr Flkins. West Virginia to I-81 near Strasburg, Virginia. Because the Pre rred

Alternative (WV) consists solel the West Virginia portion of the Build Alternative, discussi impac
in the FEIS have been sep' arated by state. _The impacts described for Virginia and West Virginia were
developed to the same level of detail prior to the Virginia Commonwealth Transportation Board Resolution of
Febru 1995 (see endix A). In West Virginia, discussions are presented for the No-Build, for the
ASDEIS IRA and for the Preferred Alternative (WV). In Virginia, jmpact discussions are presented for the
No-Build, for the ASDEIS IRA, and for Line A and its option areas within Virginia. Should Virginia decide
at a later date to pursue the development of an alternative additional, environmental studies might be required
to satisfy NEPA and FHWA regulations. -

Two technical approaches served as the foundation upon which the impact assessment process has been
based. These approaches are: the use of a Geographic Information System (GIS) and the assessment of
applicable secondary and cumulative impacts on a watershed basis. Because of the importance of these two

approaches, brief descriptions are provided below.
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Geographic Information System

Given the size of the project and the level of detail used in the evaluation of each issue, all project-related
data were managed through a Geographic Information System (GIS). A GIS was used because of its
ability to combine relational database management systems with high-performance computer graphics to
manage geographically-referenced data. With geography as a common denominator, a GIS makes it
possible to capture and integrate many types of data describing the locations, shapes, relationships, and
descriptive facts and figures of objects or features into a single, logical data model. Software tools
provided the data management, display, query, analysis, and output tools needed to maintain and

understand the geography-based information.

Watersheds

A watershed approach has been taken to put the impacts of the proposed project in a broader ecological
context. Two major river systems are crossed by the proposed project: thé-Mononga.hela River and the
Potomac River. Each river system is composed of several major watersheds. Within West Virginia, the
proposed project crosses five of these major watersheds: the Tygart Valley River and the Cheat River of
the Monongahela River System; and the North Branch and South Branch of the Potomac River and the
Cacapon River of the Potomac River System. Within Virginia, the proposed project crosses the
Shenandoah River watershed of the Potomac River System. These major watersheds have been
subdivided into smaller subwatersheds that immediately "surround" the proposed project. In this fashion,
direct impacts can be evaluated based on their effects to "local project watersheds" and secondary and
cumulative impacts can be addressed in terms of the "regional project watersheds.” A detailed definition,

discussion, and presentation of all watersheds are included in Section III-M: Watershed Overview.

Secondary Impacts

Secondary impacts_(also known as ‘indirect impacts’) “are caused by an action and are later in time or
farther removed in distance” from the construction of the proposed project “but are still reasonably
foreseeable” (40 CFR 1508.8(b)). To refine and present more easily the results of secondary impact
analyses, the impacts are typically discussed in the following two categories, defined for this project.

1. Those impacts that are related to the construction, operation, and maintenance of the proposed
facility. These would be considered highway-related secondary impacts (sometimes called indirect
impacts) and would include such impacts as stormwater runoff.

2. Those impacts that are related to development that occur as the result of the highway. These would
be considered development-related secondary impacts, such as the possible relocation of a perennial
stream associated with the construction of an industrial park.
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¢+ Cumulative Impacts
Cumulative impacts are those impacts on the environment which result "from the incremental impact of
the action when added to other past, present and reasonably foreseeable future actions regardiess of what
agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can result

from_individually minor but collectively significant actions. . . They generally are “less defined than
secondary effects” (Bank, 1992). To refine and present more easily the results of cumulative impact

analyses, the impacts are typically discussed in the three categories below, also defined for this project.

1. The sum of all direct impacts to a given resource, such as the total of all stream relocations within a
watershed.

2. The sum of direct and secondary impacts to a given resource, such as the total of direct and secondary
impacts to streams in a watershed.

3. The sum of all direct and secondary impacts to a given resource due to the proposed action, plus the
potential impacts of past, present and reasonably foreseeable future actions, such as the construction
of the proposed highway, in addition to the construction of the Moorefield Floodwall project.

The cumulative impacts of the project with the following five foreseeable future Federal actions have been
identified and evaluated in this study: the Moorefield Floodwall Project, Stony Run Dam, Canaan Valley
Wildlife Refuge, the Monongahela National Forest Management Plan, and the George Washington National
Forest Management Plan. For descriptions of these Federal actions, refer to Summary-B: Other Major
Government Actions._In_addition, the cumulative impacts of other past, present, and reasonably foreseeable
actions both federal and non-federal, also have been considered. For analysis of these impacts, refer to
Section ITI. Y-Cumulative Impacts, of this FEIS.
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A. ECONOMIC ENVIRONMENT
e potential regional and local economic nities afforded to the study area by the completion of
Appalachian_Corridor H are documented in_the Transportation Needs Study, and the CSDEIS. Those
tentia ortunities are again summarized in Secti f this Final EI

The ASDEIS economic analysis was not conducted as further justification of the project’s purpose and
need. The economic analysis was conducted to estimate the potential secondary and cumulative effects of

a Secondary and Cumulative Impacts Technical Report was prepared in support of the information included in

the ASDEIS. The preparation of a separate technical report during the Alignment Selection phase to addre

potential secondary and cumulative impacts was agreed to at the May and September, 1992 agency meetings
where the use of a tiered process for the development of the CSDEIS and ASDEIS was discussed.

ne the kevstone: the methodol used for the potential secondary and cumulative impact

analysis was an assumption that industrial parks in the study area would build out to 100% occupancy. The
remaining aspects of the secondary impact methodology included an assessment of additional employment; a
determination of intersection/interchange development and associated employment: an assessment of housing
development required to support the additional employment; an estimate of service-related employment and
housing needs: and an assessment of the land available to support all of the induced development, including
housing needs. |

The secondary and cumulative impact assessment methodology, including the 100% industrial park build

out, was presented to EPA in July, 1993, and to local and regional planning organizations in West Virginia,
Virginia, and Marvland between October, 1 and August, 1994. With the exception_of the Lord Fairf:

Planning District in Virginia, the EPA and the other planning organizations agreed that the use of the 1009

build out was appropriate for the analysis of potential secondary and cumulative impacts.

The economic impacts of highways, both positive and negative, have been the source of much debate,

discussion and studv. Agencies charged with the responsibility of attracting business generally conclude that
without an efficient highwa tem that thev are fighting a losing battle. For example, interviews with West
Vireinia planning and economic_development officials in the Corridor H project area all concurred that

construction of the 4-lane facility will improve their areas' competitive ability relative to attracting new
business (Meeting dates. locations and participants are found in Table VII-1). Studies analyzing the impacts

on economic development as a result of highway construction demonstrate conflicting results. For example,
Buffington et al. (1992) reviewed the results of 34 studies in Texas each of which analyzed similar economic

impacts of highwa n common business measures (e.g.. changes in gross sales, business closings vs. new

business openings) of traffic serving businesses and other retail/service businesses. For businesses that had
-4
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een byv-passed by a new highway they found that changes i ale, traffic servi usinesses ranged
from -65% to +39%. For other retail/service businesses bypassed gross sales changes ranged from -15% to
+55%. _The number of existing business closings vs. new business openings ranged from 13 closings to 49

ilar

confounding conclusi elative to negative and positive impacts on iness.

As indicated in_Section I,_Corridor H is one of the ¢ rridor hishways that is part of the unfini

Appalachian Development Highway System. This highway system was authorized originally to open up the

isolated core of the Appalachian region and to encourage eco mic development (Widner, 1 ._In terms

the total Appalachian Region which covers parts of 13 states running from southern New York southwestwar
to_eastern Mississippi, the highwa tem_appears to have been in part responsible for economic

development (Appalachian Regional Commission, 1981). This conclusion was reached_by the Appalachia:

Regional Commission (ARC) as the result of two surveys conducted by that agency.

During 1981 the ARC surveyed the 13 Appalachian States and the 68 local development districts in

Appalachia to assess the economic impact of the highway system on region. The survey results showed that
since 1965. when the corridor system was first announced, 182.700 jobs had been created in

manufacturing plants with 50 or more employees within 3 minutes of a_corridor. e survey also found th
an additional estimated 32,300 jobs in smaller lants had been _created for aggregate em nt_growt]

» 215.000 jobs. Applving a spin-off factor or multiplier of one ervice iob created for each manufacturing j

ARC planners concluded that_an additional 215,000 jobs in_retail trade, commercial_establishments and
various services have been opened up along the corridors, for a total of over 430,000 jobs (ARC, 1993). Use

of multipliers to estimate spin-off service jobs is standard practice with economic planners. In Pennsylvania
for example a multiplier of four (4) was applied that state's economic development experts to justi te

tax incentives offered to a_major automobile manufacturer a d Vireinia's economic_development speciali

in the Richmond area.

The second study was conducted by the ARC in 1987. Again, a survey was conducted of ARC's 69
Local Development Districts to determine the ss number of iobs created from 1980 to 1986. "Districts i

the region were unable to document plant closings and reductions in employment of existing firms due to the
high cost of such an endeavor" (ARC. 1993). This survey found that:

+ 695,000 new jobs were created in the Region as a whole. These jobs were generated by an estimated
12. 700 new firms and expansions of existing firms;
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* 560,000 or 81% those 695.000 new jobs were in_the alachian counties along interstate
highways or the Appalachian Development Highway System; and
. e average 1986 unempl ent rate for all Appalachian counties was 8.9%. The average rate o

unemplovment for the counties with completed sections of the Appalachian Development Highwa

System and interstate highways was 8.5% compared to 10% for the remaining counties.

Corridor specific development data or studies is lacking except for anecdotal surve ne completed b
Widner for Appalachian Corridor B from_Chiillicothe, Ohio to Greenville, South Carolina found
dramatic differences relative to economic growth among communities but that economic development "has
not happened to the extent originally hoped for.” He attributes this disparity in development and_the
Appalachian Regions expectation lag to:

+ A change in business strategy causing location of branch plants gvegeaé;
. ailure to complete the highway network; and
+  Lack of an opportunity seeking attitude among some local officials.

Widner (1990) concludes in part that, "The hopes for the development highways have been realized onl

partially. They do appear to have improved access to services and have facilitated commuting, They have
improved access to the interstate highways for areas bypassed by that system- a major objective. It does seem
apparent that, despite their unfinished state, that they have played an important part in restructuring the

patterns of development and settlement in parts of the region. Some towns are now playing service-center
roles that thev could not play for their surrounding areas in the past."(Widner, 1990

Based on the above and two studies cited below, the analysis of the potential secondary and cumulative
impacts has been conducted in accordance with the method eveloped for th rridor tudy area
which _is discussed in detail in the Secondary and Cumulative Impacts Technical Report (1994). The resuits
of the secondary and cumulative analysis are summarized below,

1. EXISTING ENVIRONMENT
Economic information and statistical data were used to establish baseline economic conditions.
Principal sources for this data included the US Bureau of Economic Analysis; the US Bureau of the Census;
the West Virginia University, College of Business and Economics; the West Virginia Division of
Employment Security; the Virginia Employment Commission; various economic planning and development
authorities serving the area; and various other sources, such as transportation research studies and economic

development studies. The economic development studies used included:
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+  Appalachian Maryland Development Plan, 1993;

+  Economic Adjustment Strategy for Grant County;

+  Economic Adjustment Strategy for Hampshire County, 1990;
+  Frederick County Comprehensive Plan 1990;

¢  Region 7 Development Plan, 1991-1993;

+  Region 8 Development Plan, Fiscal Year 1991;

¢ Shenandoah County Comprehensive Plan: 2010, 1991;

+  Tucker County Comprehensive Plan, 1992; and

¢  Draft Hardy County Comprehensive Plan, 1994.

The economic analysis focused on three main areas important to the economy: population,
employment, and income. The analysis of population, employment, and income examines West Virginia
communities relative to the state of West Virginia, Virginia communities relative to the state of Virginia, and
comparisons between the respective communities of West Virginia and Virginia. In preparing the
employment analysis, information on all industrial classifications was prepared using Standard Industrial
Classifications (SIC). Most of these categories are self explanatory. However, for this project it is important
to note that the poultry industry falls into the manufacturing classification, timber falls into the agriculture

classification, and tourism falls into the service classification.

Data and a summary discussion of Randolph, Tucker, Grant, and Hardy Counties in West Virginia
and Frederick and Shenandoah Counties in Virginia is presented below. Data is also presented for Barbour,

Mineral, Hampshire, and Preston counties in West Virginia and Garrett County in Maryland.

a. Randolph Q_gungiﬂm
Figure III-1 (Vol. 1) presents the economic statistics for Randolph County. Statistics on

population and employment were analyzed for the county and for the two communities within five miles of

the alternatives; Elkins and Montrose.

Figure III-1 (Vol. IT) provides the employment statistics by economic sector for Randolph
County, Elkins, and Montrose. For Randolph County, the economic sectors of agriculture; mining;
manufacturing; finance, insurance and real-estate industries; and public administration all decreased
substan;c'ially from 1980 to 1990. Increases occurred in the construction, transportation, and services sectors.
Elkins had decreases in all sectors of the economy, with the greatest occurring in agriculture. Montrose had

such a small employment base that the increase and decrease of individual sectors offset each other.
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Randolph County has lost both people and jobs from 1980 to 1990. The losses were even
greater for the community of Elkins, which lost one out of every five employees. In terms of the impact of
such losses, decreases in population and employment illustrate a corresponding decrease in the tax base in

Randolph County at a time when the unemployment rate is over 10%.

b. Tucker County (WV)

Economic data on Tucker County and several specific incorporated municipalities within the
county were prepared. The specific communities included: Davis, Hambleton, Hendricks, Parsons, and

Thomas. The population and economic statistics for Tucker County are presented in Figure III-2 (Vol. II).

‘The employment statistics for the incorporated municipalities illustrate that the decline is
greater in these communities than in Tucker County overall. Tucker County only decreased in employment
by 3% and all of the incorporated municipalities within five miles of the proposed alignments had
employment declines of over 18%. Growth and development is not continuing in areas where infrastructure is
already in place in Tucker County. The lack of additional infrastructure has been identified as a development
constraint in the comprehensive plan for Tucker County (Tucker, 1993).

Figure ITI-2 (Vol. IT) also shows the employment by sector for Tucker County. From 1980 to
1990, the greatest decline in employment was in the public administration and the agricultural sectors of the

economy. Decreases also occurred in manufacturing, wholesale trade, retail trade, and finance, insurance and

real-estate industries. The greatest increase (208%) was in the mining sector. Employment in the service
sector increased 81% over the decade and construction increased 176%. This trend in increased construction
employment is consistent with the development of vacation homes in the Canaan Valley area of Tucker
County (Tucker, 1992). Within the municipalities analyzed, the data show a reliance on service jobs as the
primary source of employment. This finding is consistent with the development of Tucker County as a
tourism destination due to the abundance of parks located in the county. In all municipalities, employment in

agriculture decreased by at least 75%.

c. Grant County (WV)
The economic statistics for Grant County and Bayard are presented in Figure III-3_(Vol. II).
The data show different trends in the county as population remained stable from 1980 to 1990 with a 2%
increase; however, employment experienced a 20% decrease. Bayard lost 23% in population and gained 9%

in employment. The effects of these shifts are limited due to the small population and employment in Bayard.

11J-8



Corridor H Final EIS

Figure III-3 (Vol. IT) shows the rapid development of Grant County. This rapid growth is the
result of the increase in the second home market in the eastern portions of the 30-Minute Contour. Shifts in
employment by industry that occurred in Grant County support this assertion, as construction jobs increased
by 49%. Other industries that increased were manufacturing (75%), retail trade (10%), finance, insurance and
real-estate industries (42%), and services (131%). The increases in service and retail jobs in Grant County
were consistent with national trends, but were also a function of the increase in residents moving into the
county. In Grant County, the industries that had decreases in employment between 1980 and 1990 included

agriculture, mining, transportation, and utilities.

d. Hardy County (WV) _
Figure I1I-4 (Vol. II) presents data for Hardy County, Moorefield, and Wardensville. Hardy

County increased in population by 9% from 1980 to 1990, whereas population losses were experienced in
Moorefield (5%) and Wardensville (50%). These losses were from a very small population base. Hardy
County experienced an increase in employment (7%), whereas Moorefield remained relatively stable with a

small reduction (2%) and Wardensville experienced a considerable reduction (43%).

Employment by industry showed increases in Hardy County for almost all categories. Only
agriculture and public administration decreased between 1980 to 1990. An important component of the
economy in Hardy County is the poultry industry, with employment increases occurring in Moorefield where
Wampler Longacre and Hester Industries are based, the largest employers in the county. The increase in the
poultry industry is represented by the 18% increase in manufacturing jobs in Hardy County and a 13%
increase in Moorefield. Other substantial increases in employment occurred in the construction sector,

transportation and utilities sector, and the services sector.

e. Frederick Coun A

The proposed Corridor H alternatives would not directly effect any of the incorporated
municipalities in Frederick County, and would only impact a small section of the southwest quadrant of the
county. However, since the eastern boundary of the 30 minute contour is close to Winchester, statistics for
this incorporated municipality have been included in Figure III-5 (Vol. If).

Pdpulation in Frederick County and Winchester increased by 34% and 9% respectively.
Frederick County lost about 20% in employment, but that was offset by a 22% increase in Winchester. The
decrease mainly resulted from a loss of almost 2,000 jobs in agriculture and public administration
employment in the county. The strongest increases were in construction. From 1980 to 1990, with the

exception of the manufacturing sector, Winchester did not experience declines in employment in any industry.
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The greatest increase in employment was in construction, finance. insurance and real-estate industries, and
retail trade.

f. Shenandoah Coun A
Figure III-6 (Vol. I) shows the economic data gathered for Shenandoah County and Strasburg,
just east of the project's eastern terminus. Shenandoah County and Strasburg both experienced population
growth from 1980 to 1990. Shenandoah County gained 15% in population and 22% in employment and
Strasburg gained 63% in population and 84% in employment. The 1990 unemployment rates were very low:

Shenandoah County was under 4% and Strasburg was 5%. Per capita incomes for both were over $11,000.

The data on employment by industry shows that growth occurred in all sectors of the economy
except for agriculture and public administration. Shenandoah County had strong increases in construction,
services, finance, insurance and real-estate industries, transportation, and utilities. During the decade,
Strasburg became more of an activity center with an employment growth of over 100% in construction, retail
trade, _finance, insurance and real-estate industries, and public administration. The rapid increase in

employment in most sectors of the economy indicates a clustering of jobs and services in the municipalities.

g. Summary of the Economic Environment
Tables III-1 through III-4 (Vol. II) summarize the population, employment, and income

statistics for all counties analyzed. For comparison purposes, data on state totals for West Virginia and

Virginia are also provided.

(1) Population

The population trends vary widely from 1980 to 1990 within the West Virginia portion of
the project (Vol. II, Table III-1). Hampshire and Hardy Counties experienced a population growth of about
10% while Tucker County suffered an 11% population loss over the same time frame. Between 1980 and
1990, these three West Virginia counties lost fewer than 1% of their population (about 1,600 persons)
compared to a total state population decrease of 8%. In Virginia, both Frederick and Shenandoah Counties
experienced population growth (15% and 34%, respectively). The combined population growth of Frederick
and Shenandoah Counties is much higher than the growth experienced by the West Virginia Counties, as well
as 16% higher than Virginia's overall population growth rate.

The data indicate trends in population growth within the study area. First, the population
growth that occurred in the past decade is not evenly dispersed. Thus, some counties (Hardy, Frederick, and
Shenandoah) grew while others declined (Tucker and Randolph). The growth that did occur was not in the

established small communities within close proximity of the alternatives.
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(2) Employment

The county statistics in Tables ITI-2 and ITI-3 (Vol. IT) demonstrate that there is diversity
in employment trends and that overall employment section changes have occurred in the counties analyzed.
Over the decade, the fringe counties (Hampshire, Mineral, and Preston) had employment gains compared to
employment decreases experienced by all West Virginia counties (in particular those directly along the
alignments). The greatest decrease was experienced in Grant County where 20% of the jobs were lost. The
rapid growth in employment on the fringes of the study area caused the West Virginia county employment
total to increase by 6%. Employment growth in the Virginia counties (38%) was higher than the overall
employment growth rate for Virginia (34%).

In general, the bulk of employment within each county is concentrated in the
manufacturing, retail, and services sectors. A number of the West Virginia communities continue to rely on
the natural resource sectors of agriculture, forestry & fisheries, and the mining sectors. All West Virginia
counties analyzed showed increases in services and retail. The totals for West Virginia show decreases in
most economic sectors, especially for the mining industry which declined by 45%. These decreases were, in
some sense, offset by the increasing rate of employment in retail and services. However, service and retail
jobs do not have wage levels nearly as high as the jobs that they have replaced. In Virginia, all sectors of the
economy experienced growth with the exception of agriculture and mining. The decrease in agricultural

employment is considerable, since both counties had overall employment increases of over 20%.

There has been a movement in the economic base of the study area away from goods-
producing activities such as agriculture, mining, and manufacturing (in some counties), to a heavier reliance

on service and retail jobs. This trend is true throughout the study area in West Virginia and Virginia.

(3) Income )

Table I1I-4 (Vol. IT) shows 1990 unemployment rates, percent of population below the US
poverty level, and per capita incomes for the counties analyzed. Double digit unemployment was experienced
in Barbour, Randolph, and Preston Counties in the western portion of the study area. In 1990, the West
Virginia counties analyzed had an overall unemployment rate of 8.3%, which was slightly lower than that of
West Virginia (9.6%). Within the West Virginia counties studied, the lowest unemployment rates were in
Grant and Hardy Counties. In Virginia the unemployment rates for Frederick and Shenandoah Counties were

below the state average for 1990.
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The percent of the population with incomes below the US poverty level in the West
Virginia counties analyzed ranges from 29% in Barbour County to 15% in Hardy, Mineral, and Grant
Counties. Randolph County is experiencing the second highest percentage (22%) of its population below the
poverty level. In Frederick and Shenandoah Counties, the percentage of the population below the poverty
level are 7% and 11%, respectively. Shenandoah County is at a higher percentage than the Commonwealth of
Virginia (9%). Overall poverty levels in the counties“analyzed are higher in West Virginia (19%) than in
Virginia (9%).

The average per capita income ($9,583) in the analyzed West Virginia counties was
below the overall West Virginia per capita income ($10,520), with the exception of Hardy County, which was
slightly higher. In Virginia, Frederick and Shenandoah Counties also had lower per capita incomes than the
entire state. However, the Virginia counties' per capita income is nearly $3,600 higher than per capita

incomes of neighboring counties in West Virginia.

Table I1I-4 (Vol. II) shows that although unemployment and the percentage of the
population below the poverty level in 1990 in the West Virginia counties are slightly lower than West
Virginia, the per capita incomes are lower. Although there are less people overall that are without jobs as
compared to the state, the jobs that do exist pay less than the average for the state. The data also shows that
the counties in West Virginia are consistently worse economically than the counties in Virginia. All of the
counties in the West Virginia section of the project have higher rates of unemployment, higher percentages of

persons living below the poverty level, and lower per capita incomes than the Virginia counties.

2. DIRECT ECONOMIC IMPACTS

a. No-Build Alternative
There would be no direct economic impacts associated with the No-Build Alternative.

However, there would be economic effects of this alternative in that the downward trends in population,

employment, and income in some counties would continue.

b. ASDEIS Improved Roadway Alternative
The direct impacts that would result from the ASDEIS IRA would be the impacts to those

businesses displaced or impacted by its construction. The proposed plans show that there are eleven (1 D)
businesses directly displaced. This number of displacements would not likely have long-term consequences

on the economy.
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Other direct economic impacts would occur during the construction period. Construction
impacts would include an increase in employment due to the use of local labor and the impacts of
construction on business traffic in the construction zone. Research shows that for every million dollars spent
on construction, there are 9.75 on-site jobs and 12.7 off-site jobs created. At a preliminary cost of
approximately $417 million for the ASDEIS IRA in WV, there could be 8,700 jobs created. However, at the
same time there could be economic impacts to those businesses located along the ASDEIS IRA that might not
be accessible during the construction period. Research shows that business sales drop between 4% and 12%
during the construction period for upgrading an existing highway facility, based on projects across the United
States (Buffington et al., 1992). A drop in business sales could be expected in the municipalities impacted by
the ASDEIS IRA such as Montrose, Moorefield, Petersburg, and Wardensville.

c. Preferred Alternative and Line A

No direct adverse economic impacts on the local economy would be expected due to loss of

jobs or relocation of businesses as a result of construction of the Preferred Alternative (WV).

Economic impacts resulting from construction activities would involve an increase in
employment due to the use of local labor, and the impact on business traffic in the construction zone. The
estimated economic impacts of the Preferred Alternative (WV) would include approximately 9.75 on-site jobs
and 12.7 off-site jobs per million dollars spent on construction. At an estimated cost of approximately $1,075
million for the Preferred Alternative (WV), there would be approximately 9.300 on-site jobs and 12,050 off-
site jobs. In addition, there would be minimal adverse traffic impacts during the construction phase of the

Preferred Alternative because construction would generally not be conducted on the existing highway system.

3. SECONDARY DEVELOPMENT IMPACTS

Prediction of economic impacts bevond those directly attributable to the con ction the

highway are largely speculative. Models do exist that attempt to relate development and land use changes to

transportation facilities but these are generally limited to urban areas with existin land use controls (e.g.

zoning). Onlv a few communities in the Corridor H project area have land use control. Qver 0% _of the

7.000 sq. km (2,800 sq. mi.) Corridor H Area of Influence (see discussion below) is rural with no land use

controls. The following economic analysis and predicti were undertaken based on assumptions develope

through discussions with local and regional planners and the use of the development concepts and guidance
found in three recently developed land allocation models identified and discussed in the Secondary and
Cumulative Impacts Technical Report.
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The following economic development predictions were made so that stakeholders could develop a
better understanding of ecological impacts that might occur if the Corridor H area were to follow the
development scenario presented below. The predictions should not be interpreted or utilized for any other

urpose. inted out (p. I11-3), even ‘before and after’ analyses of the economic impacts of highways

produce confounding data relative to economic development. Attempting to predict future economic impacts

f a hichway before it is built would be equally confounding. In West Virginia, development and its contro
is largely the responsibility of local governmental bodies. Resource protection is therefore by default within
the province of the same local governmental bodies.

a. Methodology
Economic development that could be induced by the proposed project has been divided into

three types: industrial, commercial, and service-oriented. Industrial development is analyzed with respect to
industrial parks based on reasonable projections. Commercial development is predicted by various models
for growth at interchanges or intersections of new rural highways. Based on job growth predictions, an
estimate was made of new residential development required. This is followed by growth in the service areas

to support residential needs.

The process used to predict development is presented in Exhibit ITI-1 (Vol. II). The aggregate
of all models and processes included in the flow chart is termed collectively as the Corridor H Development
Model, designed for this project. The process begins with the determination of an area of influence for the
project, in accordance with guidance provided in FHWA's position paper entitled, "Secondary and
Cumulative Impact Assessment in the Highway Development Process” (Bank, 1992). The area of influence is
defined as the area within which the proposed project would affect development patterns or alter travel
behavior. This area was determined by analyzing commute times in the project area and calculating the
distance and location from the proposed project for a 30-minute commute. Data taken from ;he 1990 US
Census for West Virginia indicates that currently 90% of all commute trips within the Corridor H census area
require no more than 30 minutes. By plotting all 30-minute trips along existing roadways and connecting
these points, a "commute contour" was defined in this study as the 30-Minute Contour. The area within this
contour represents the area of influence for this study. Exhibit ITI-2 (Vol. II) presents the 30-Minute Contour.

The 30-Minute Contour encompasses an area of over 7,000 sq. km (2,800 square miles). This
area includes all or part of the following counties: Barbour, Randolph, Tucker, Preston, Grant, Hardy,
Mineral, and Hampshire in West Virginia; Frederick and Shenandoah in Virginia; and Garrett in Maryland.
The 30-Minute Contour spans large parts of six watersheds defined as regional project watersheds (See
Section III-M: Watersheds), as well as portions of the Back Creek and Opequon Creek watersheds in Virginia.
In accordance with Bank (1992), the 30-Minute Contour also forms the limits of the transportation model.
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That is, all principal through highways located within the 30-Minute Contour and noted on official state maps
were included in the highway network. A complete discussion of the transportation model and results are

included in Section II.

In order to predict land areas that could be developed for residential and service uses, it was
necessary to make a determination of the total land area that is feasible and practicable to develop. The GI

was utilized to overlay several layers of geographic data within the 30-Minute Contour and queried to identify
tracts of land that were free of the following features:

¢ 100-vear floodplains;

. lopes greater than 25%;
¢ Wetlands;

¢ Existing development; and
¢ Public parks, other public facilities, or National Forests.

The resulting areas were designated as raw land (Lapping et al, 1989) available for
development. The total raw land_area is approximately 212,300 hectares (525,000 acres). Through

ueries. the existing land cover of the raw land areas was determined e 67% forested and 33%

agricultural. Further mgdels were employed to locate the residential development by census tract or Block
Numbering Area (BNA). The GIS was then used to categorize these locations by watershed for ecological
impact assessment.

b. Preferred Alternative (WV) and Line A (VA)

A complete discussion of the methodology and results of the development projections is
contained in the Secondary and Cumulative Impacts Technical Report. The following is a summary of the

procedures and the results for each development type. A summary of the job growth results are provided by
county in Table ITI-6 (Vol. II

(1) Industrial Development
Industrial development was assumed to take place at existing industrial parks or those
that are planned. Thirteen (13) industrial parks were identified within the 30-Minute Contour, occupying a
total land area of 753 hectares (1,860 acres). Currently, the aggregate occupancy rate is 36% providing work
for over 6,000 employees. The current level of development of each industrial park was identified and a

calculation of current employees per built-out hectare (acre) was made.
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B. LAND USE

" FHWA Technical Advisory T 6640.8A recommends that land use impacts should be discussed relative to
current development trends within the area that might be affected by the proposed project and the consistency
of the proposed project with plans and policies that “are normally reflected in the area’s comprehensive
development plan.” Additionally, FHWA advises that “the secondary social, economic and environmental
impacts of any substantial foreseeable, induced development should be presented” when preparing land use

impact analyses.

The discussion below focuses on the consistency of the proposed project with the comprehensive and
economic development plans of those regions through which it passes, as well as the project’s direct impacts
to land use and land cover. The impact of the proposed project on current development trends and secondary -
impacts due to community and regional development is presented in Section III-A: Economic Environment of

this document. Details concerning Land Use are contained in the Socioeconomics T echnical Report.

1. METHODOLOGY
Comprehensive plans, development plans, and subdivision ordinances were requested from regional
planning agencies, counties, and local governments. These documents were analyzed to assess the
consistency of the proposed project with them. Additionally, meetings were held with local and regional
planning officials and local elected officials to confirm the analyses and to assess the consistency of the

proposed project with community and agency development goals.

The GIS was used to determine direct impacts to land cover and land use compartment'types.
Anderson Level II (Anderson et al., 1976) land use/land cover mapping was prepared by photointerpretation
of aerial photography. Photo-interpreted land use/land cover compartments were entered into the GIS.
Mapping was then prepared, ground-truthed in the field, and adjustments were made to the land use/land
cover compartments as necessary. Construction limits of each of the alternatives were superimposed on the
completed land use/land cover mapping. The GIS then calculated the extent of direct impacts of the proposed

project to each land use/land cover compartment.

2. CONSISTENCY WITH REGIONAL DEVELOPMENT PLANS
The West Virginia portion of the project is within State Planning Regions VII (Randolph and
Tucker Counties) and VIII (Hardy and Grant Counties). The Planning and Development Councils for each of
these regions have developed and published overall economic development plans that outline goals and
strategies for regional development. In each of these plans, specific communities and areas are designated as
desirable growth centers. The communities or areas identified include: Elkins; Davis and the Canaan Valley
area; Moorefield; and Petersburg. The Preferred Alternative (WV), Line A (VA) and the ASDEIS TRA would
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provide additional and more efficient access to each of these designated growth centers_(Section II-H: Traffic
Analysis).

The Lord Fairfax Planning District Commission in Virginia serves much the same function as the
Planning and Development Councils in West Virginia. Corridor H is not mentioned in the Lord Fairfax

Planning District Commission’s plans.

3. CONSISTENCY WITH COUNTY COMPREHENSIVE PLANS
Tucker and Hardy Counties in West Virginia and Shenandoah and Frederick Counties in Virginia
are in the process of developing or have developed comprehensive plans. Additionally, in 1991, Grant

County, West Virginia adopted an “Economic Adjustment Strategy.”

The Tucker County Comprehensive Plan states that the construction of Corridor H would “greatly
enlarge the number of potential industrial sites and enhance their development™(Chapter 5: Proposed Major
Highway Improvements, 1992). Additionally, Tucker County has based its Land Use and Development Plan
on construction of Corridor H. The Tucker County Comprehensive Plan makes no mention of the Improved
Roadway Alternative but does present an optional or contingency land development plan under a No-Build

scenario.

Hardy County’s Draft Comprehensive Plan (1993) states that one of its goals is to “advocate the
maintenance and improvement of the transportation system so that people and goods can move safely and
efficiently throughout the County.” Construction of either the Preferred Alternative_(WV) or the ASDEIS
IRA would be consistent with this goal. The Hardy County Comprehensive Plan recognizes the Corridor H
project in "Section XIV: Exiéting Roads Systems" and discusses its proposed route throughout the County.
The plan stresses the importance that agriculture plays in the economic and cultural facets of development in
the county and that agricultural use be allowed in all parts of the county (Hardy, 1993). The plan also calls
for orderly development and the protection of agricultural land from "scattered residential dévelopmen o
Commercial development is to be concentrated near the main existing retail centers (Hardy, 1993). Because
of the importance of agricultural land use in Hardy County, conversion of agricultural land for the alternatives

under study is of concern. Please refer to Section III-E: Farmlands, fora discussion of farmland impacts.
Grant County’s “Economic Adjustment Strategy” (1991) assesses the county’s economic strengths

and weaknesses and presents a strategy for economic revitalization. The proposed Corridor H project is noted

in this strategy as a planning element.
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Frederick County adopted a comprehensive plan in May of 1990 which identifies Corridor H as a
planning element. Corridor H would be located in the southwest corner of Frederick County, near existing
VA 55. There are two components of the land use designation in this area according to the comprehensive
plan: recreation and agriculture. The recreation use is associated with the George Washington National
Forest. The agricultural use is to be protected from scattered residential development, industrial development,
or commercial development._The Shenandoah County Comprehensive Plan: 2010 (1991) does not refer to the

proposed project.

4. CONSISTENCY WITH LOCAL PLANS
None of the municipalities in West Virginia that are directly impacted by the proposed project have
comprehensive plans or land use ordinances. Hardy County’s Planning Commission has adopted and sent to
the County Commissioners a subdivision plan but, as of this writing, it has not been acted upon. An analysis
of the ordinance revealed that, should it be adopted, it would not conflict with either the Preferred Alternative
(WV) or the ASDEIS IRA. Communities in Virginia rely on the county plans discussed above and zoning

ordinances for land use control.

5. LAND USE/LAND COVER IMPACTS
Data on land use and land cover impacts by the proposed Preferred Alternative (WV), Line A (VA),
Option Areas, and ASDEIS IRA are presented in Table III-10A (Vol. I). Detailed analyses of the
socioeconomic and ecological importance of these impacts are presented in the following sections of this

document and in the Socioeconomics Technical Report.

6. DEVELOPMENT-RELATED SECONDARY AND CUMULATIVE IMPACTS

Secondary land use/land cover impacts were determined utilizing the GIS. The percentage of each
land cover type was calculated for each BN/‘\ predicted to experience residential or service-oriented growth.
These percentages were then applied to the total amount of land required for the specific form of development
(e.g., commercial, residential, service-oriented) to determine the amount of each land cover type that would
be impacted. Because the locations of industrial parks are known, land use impacts associated with them
were analyzed specifically. The total amount of each land cover type predicted to be converted for the
Alternatives is presented in Table III-10B_(Vol. II). The ecological impacts associated with the conversion
are discussed in the following subsections as they relate to that particular category of impact analysis (i.e.,
Vegetation and Wildlife, Wetlands and Streams)._Refer to Section 1L Y - Cumulative Impacts. of this FEIS
regarding cumulative impacts.
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C. SOCIAL ENVIRONMENT

1. METHODOLOGY
Social impacts include changes in community cohesion, accessibility, travel patterns, and
community resources. The data necessary for this analysis was obtained from the US Census Bureau and
organized by Census Tract and Block Numbering Areas (BNAs). The statistics included data on racial
composition, age characteristics, ethnicity, and automobile ownership. Data was also gathered from regional
planning authorities, local economic development plans, and comprehensive plans. In addition, meetings

were held with planning officials in the counties through which the alignments would pass.

The effects of the Improved Roadway Alternative on community cohesion were not analyzed since
disruptions to existing ‘communities would not occur where the ASDEIS IRA would follow existing
roadways. In addition, where the ASDEIS IRA would not follow existing alignments, it would not pass
through existing communities. However, communities through which the ASDEIS IRA passes could

experience secondary impacts due to increased traffic.

The effects of the Alternative alignments on community cohesion were analyzed. Community
characteristics were identified using the Gutman Graph Technique which is an economic development tool
specifically designed to analyze data on small communities. The Gutman graphs identify the services
available to each community in a given area. Information needed to complete this analysis was obtained
through research and field verification. Social impacts may also result from the displacement of community
facilities and businesses; those impacts are also addressed in this analysis. Information on the impacts of

displacements is presented under Section III-D: Relocations. Refer to Section I, Y - Cumulative Impacts, of
this FEIS regarding cumulative impacts.

2. EXISTING ENVIRONMENT AND IMPACTS

a. Changes in Neighborhoods and Community Cohesion
Community cohesion is defined as a community's level of commitment to itself, as shown by

the extent of interaction among individuals, groups, and institutions within the community. The cohesive
qualities of a community are often based on ethnic, social, and family ties; school enrollment; residential
stability and longevity; population, employment, income, and the mix of local residents; community
activities; use of public facilities and services; and cultural sites and events ( USDOT, 1991).

Fifty communities were studied and are listed in Table III-11 (Vol. I1). These communities
were analyzed because they are located within five miles of the Preferred Alternative (WV) or Line A (VA)

and would be the most likely to experience social changes due to their proximity to the alignments. Gutman
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graphs were developed to identify the economic facilities, social services, and municipal services present

within each of the 50 communities. These graphs are included in the Socioeconomic Technical Report.

The impacts to the communities in the Corridor H study area were discussed in the community
cohesion analysis of the Socioeconomic Technical Report. Table 17 of the Socioeconomic Technical Report
(p._88) identifies the 50 communities within five miles of the alignment that were inventoried as part of the

communitv cohesion analysis. Other than the areas of Forman, Greenland, Baker, Wardensville, and Cl

all of the remaining communities would be by-passed by the Preferred Alternative (WV) and Line A (VA).

Table 18 of the Socioeconomic Technical Report (p. 98) identifies the economic related
facilities that are located within each of these 50 communities. The majority of these communities do not
have defined small business districts that could experience by-pass impacts due to businesses relocating along
Corridor H. The following communities provide the majority of economic _§ervices and have business
districts that could be by-passed: Elkins, Davis, Parsons, Thomas, and Moorefield. Each of these

communities have businesses that are traffic-related such as motels, gas stations. or retail stores that could be

attracted to the new Corridor H alternative.

The following communities do not have business districts as such, but do have gas stations or
small grocery facilities that could be attracted to the Preferred Alternative (WV); Crystal Springs, Montrose,
Bretz, Hambleton, Maysville, Mt. Storm, Scherr, Baker, McCauley, Old Fields, Clary, and Wheatfield.

The majority of the communities analyzed are service interdependent; that is, the residents rely
on other communities for many services that are not available within their community. Four of the 50

communities analyzed as part of the Community Cohesion Analysis would be affected by the Preferred
Alternative (WV) or Line A (VA).

(1) _West Virginia
The four communities that would be directly impacted by the Preferred Alternative (WV)
are: Greenland, Forman, Baker, and Wardensville. The presence of a new four-lane highway where one does
not currently exist may create a barrier that would separate some residents from their communities. The
effect of the Preferred Alternative (WV) on these communities is summarized below.

The Preferred Alternative (WV) would pass through the small community of Greenland
by passing to the south of the intersection of Greenland Road (County 1) and Greenland Gap Road (County
3/3) and then crossing over Greenland Road to the west of that intersection. Several houses located at the

intersection would be isolated. The barrier would be social in nature in that it would place a four-lane
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highway between these residents and Greenland Road, however, vehicular and pedestrian access would be

maintained.

Forman is not a densely developed community, but there are residents along Patterson
Creek Road (County 5) that may be impacted by the Preferred Alternative (WV). _Residents who live on
either side of the Preferred Alternative (WV) would have a physical barrier created. The Forman Community
Center would be separated from a portion of the residents, however, vehicular access will be maintained.

The Preferred Alternative (WV) would pass directly through the community of Baker and
bisect the community to _the east of WV 259 near the Loudon_ Heights Fuel mpany. _ The Preferred

Alternative 1W\_/~)ﬂwou]d bridge WV 55 however local access would be maintained by an interchange with
WV 55. The E.A. Hawse Continuing Care Center, Baker Volunteer Fire Department. the Perdue E

Processing Plant, and the Jehovah Witness Church would be located to the east of the Preferred Alternative

. The East Hardy High School and Middle School, the Hardy Lib and Baker Church would
located to the west of the Preferred Alternative (WV). Access for pedestrian and vehicles will be maintained
along WV 55, thus the barrier would be minor in nature.

The Preferred Alternative_(WV) would pass south of the municipality of Wardensville
and bisect Waites Run Road (County 5/1), Trout Run Road (County 23/10), and Trout Run Cut Off Road
(County 23/ 12). The residents who live to the south of the alignment would be isolated from Wardensville
and the resources that have developed around WV 55, inciuding the J. Allen Hawkins Community Park,
grocery stores, gas stations, the Veterans Memorial Community Center, restaurants, and other services. There
are no services south of the Preferred Alternative (WV) that would be isolated from the rest of Wardensville.
However, access would bé maintained for all vehicular and pedestrian traffic via a proposed at-grade
connection at Waites Run Road. Trout Run Road would be bridged and a connector road would be provided

so that access to the community is maintained.

(2) Virginia
The small community of Clary is located near the intersection of VA 55 and VA 622. In
Clary, Line A (VA) would intersect County 622 south of VA 55, isolating some of the residents who live
along that road from the remaining community. The Shiloh United Methodist Church, a local grocery, and a
gas station would be separated from Clary by Line A _(VA); however, vehicular and pedestrian access would
be maintained since Line A (VA) would pass under VA 622.
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b. hanges in Accessibili

The Preferred Alternative (WV) would help to promote regional accessibility by providing
better access between the 50 communities analyzed. As previously mentioned, many of the communities are
service interdependent and lack many services such as banks, gas stations, retail outlets, stores, and health
care facilities. Improving the transportation linkage between these communities would improve the ability to
access these services. The Preferred Alternative (WV) would provide new and improved access between the
communities in the study area and these service centers. The No-Build Alternative would not provide any
increase in access to community facilities. The ASDEIS IRA would provide improved access to the area, but

would not open-up access to new areas for development.

The Preferred Alternative (WV) would provide new access to employers and industrial parks
that the ASDEIS IRA would not. Because of the new access to industrial parks, industrial type jobs are
expected to result from the construction of the Preferred Alternative (WV). Since service jobs traditionally
follow industrial jobs, communities would have the opportunity to reduce the service interdependency they

now experience. These benefits have been addressed in Section I1I-A: Economic Environment.

The No-Build Alternative would not provide new access to undeveloped land. The ASDEIS

IRA would provide slightly more efficient access, but not new access to employers and industrial parks.

¢. Impacts to Community Resources

No schools, churches, police stations, fire stations, hospitals, or community centers would be

directly impacted or taken by any of the alternatives studied. Impacts to recreation areas have been analyzed

in Section III-J: Recreation Resources.

The displacement of businesses and residents within the project area would not have any
impacts on these community facilities and services. As shown in the relocations analysis (Section III-D), the
business displacements would be few and would not have long term negative ramifications on the economy.
In addition, the relocations analysis shows that the vacancy rates in the project area would be high enough to
provide relocation housing within the same geographic location. Therefore, indirect social impacts such as
changes in school populations or increased unemployment rates due to the relocation or displacement of

residents in the study area would not be anticipated.
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d. Impacts on Safety
Safety considerations have been addressed in Section I of this FEIS. As stated in that section,

over 40% of the accidents that occur in West Virginia are attributed to access points. Although the ASDEIS
IRA would provide safety improvements, it would follow existing roadways and not limit the access points to

two per side per mile, except at points of significant relocations, such as between Bismarck and Greenland.

Safety features that are incorporated into the design of a partially controlled access, four-lane
highway could also result in improvements to the social services that would use the highway network. These
services include police, fire and ambulance services, government vehicles, trash collection, military vehicles,
road maintenance vehicles, postal services, package delivery services, and school buses. Specifically, the
Preferred Alternative (WV) would result in a reduction in travel times, meaning a reduction in response time.

Any reduction in response time for emergency services would be a beneficial impact.

Alternative are discussed in Section IV of the FEIS.

e. Environmental Justice

Minori ulations in the study area comprise approximately 1% of the total ulation

Additionally, the minori opulation_is distributed throughout the study area and not clustered in_an
articular region or area. Similarly, the approximately 15% of the ulation over the age of 65 is distributed

throughout the study area as_is that part of the population, approximately 15%, below the pove level. As

discussed in b. Changes in Accessibility above, the proposed project will benefit these populations. ause

of the dispersed nature of these demographic components of the population, the proposed project will not
disproportionately impact mihgrigg, elderly or low income components of the population.

The public involvement process for this project, discussed in detail in Section VII, was ¢ ie
out in_a manner to assure that all interested citizens. including members of the minority, elderly and low

income populations, had access to information, could participate in project related meetings and access
project decision makers. Specifically:

e Project documents (CSDEIS, ASDEIS. Technical Reports, Decision Document, Executive

Summaries) were distributed to all project area libraries, local governmental offices, high
schools and post offices:
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¢ Project documents (CSDEIS. ASDEIS, Technical Reports, Decision Document, Executive

Summaries) were available free of charge and were given out at public meetings and were '

available upon written or telephonic (toll free number) request;

. 11 free number was established so that comments and request 1d be easil e
nv interested citizen. All documents were distributed free e
e Public meetings were_held throughout the project area at local facilities and

convenient to the public.

3. AVOIDANCE, MINIMIZATION, AND MITIGATION
For the Preferred Alternative (WV), consideration has been given to the placement of intersections,
the re-configuration of intersections, and the relocation of severed roadways to maintain existing vehicular

and pedestrian access.
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D. RELOCATIONS

In Executive Order 12898 (Environmental Justice), President Clinton specifies that all activities that
receive Federal funding, such as Corridor H be evaluated for their impacts to minority and low-income
communities. This E.O. ensures that minority communities are not disproportionately impacted by Federal
projects. As contained on page 110 of the Socioeconomic Technical Report, the social characteristics of the
Block Numbering Area (BNA) which had displacements were analyzed to_ensure that no special groups
(either racially or ethnically defined, as well as by income levels) were disproportionately impacted by the
relocation impacts.

In addition, one of the seven defined and_accepted needs for Corridor H is for economic development

which was defined specifically as the creation of jobs or improvement of incomes in the study area. As
discussed in the Socioeconomic Technical Report, the study area counties do have income levels that are
below the national average. The job creation predicted to occur due to increased access to the study area, and
particularly those counties in the center of the study area (Tucker, Grant and Randolph), will increase
employment opportunities for all residents, including minority groups. In terms of Environmental Justice, the
Corridor H project appears to promote justice since minority or special groups are positively affected, with no
negative impacts associated.

Relocation impacts are discussed in the Socioceconomic Technical Report. In that analyses (pp. 113-116)
no special groups were identified as having a disproportionate impact. This includes those areas with low
income individuals, racial minorities, or ethnic concentrations. In addition, the housing characteristics were
analyzed. For those BNAs that contain potential residential relocation impacts the vacancy rates are high
enough that the families can be relocated within the BNA. Thus, there is available housing in each BNA that

is similar in terms wner occupancy and median value so that those persons displaced b rridor H could

be relocated within the BNA and in similar types of housing.

1. METHODOLOGY
The ASDEIS IRA, the Preferred Alternative (WV), and Line A (VA) would require right-of-way
acquisition which may result in the displacement of residential, commercial, and industrial structures.
Relocations were identified from the Alignment and Resource Location Plans and were field verified. The
data necessary for this analysis was obtained from the US Census Bureau and was organized by Census Tract
or Block Numbering Areas (BNAs), as defined by the 1990 Census. In addition, relocated businesses were

reviewed based on size and type of facility, relocation requirements, and possible impact on the local

community's social and economic structure._. Refer to Section IIl, Y - Cumulative Impacts, of this FEIS
regarding cumulative impacts.
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2. EXISTING ENVIRONMENT AND IMPACTS

The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (as
amended, 1987) prescribes the procedures and provisions required for persons displaced as a result of
federally assisted programs. In addition to providing payment of just compensation for property acquired
additional benefits are available to eligible displaced persons required to relocate from a residence. busine
or farm (including the relocation of personal property). Relocation resources would be made available to
residential, commercial (including nonprofit) and farm displacements, and industrial relocatees without
discrimination. The procedures established by the Uniform Relocation Assistance and Real Property

Acquisition Policies Act would be_followed.

a. Residential Relocations
Tables III-12A, B, and C (Vol. 1) present the information for residential relocations. No

residential relocations are expected from the No-Build Alternative. The ASDEIS TRA would have the

greatest number of residential relocations.

All residential relocations would be single family unit structures. No substantial
concentrations of ethnic enclaves, minority populations, or elderly populations would be impacted by the
Preferred Alternative (WV) and Line A (VA) or by the ASDEIS TRA. The vacancy rates in all of the zones
are at a level at which housing should be available within the same Census Tract or BNA for all those
displaced, as determined by the US Census Bureau data on social characteristics. Because there is decent,
safe. and sanitary vacant housing available within each of the zones, housing would be. of the same type and
quality of the residences displaced. WVDOH is_committed to last resort housing, if needed.

b. Business Relocations
The No-Build Alternative would not require any business relocations. The ASDEIS IRA

would have the most business relocations (Vol. II, Table III-12A). The relocations would all be small
commercial operations including two stores, an ice cream store, two gift shops, two gas stations, an

automotive repair shop, two restaurants, one poultry house, and a garage.

The_Preferred Alternative (WV) would have seven business relocations. The businesses
displaced are: an automotive repair shop, a turnkey chicken production facility, four poultry houses, and one

ice cream store.
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There is adequate commercial space available within the region for the relatively small

number of business relocations under the ASDEIS IRA or under the Preferred Alternative (WV) and Line A
(VA). The nature of the displaced business entities makes it likely that they would stay in the region rather

than relocating outside the region.

¢. Other Relocations
All of the proposed alignments would potentially impact several farms and outbuildings

(Impacts to farmlands are discussed in the Section III-E: Farmlands.).

A small postal facility (roughly 120 square feet) would be avoided by the Preferred Alternative
(WV) in Forman. _There would be no other community facilities such as schools, churches, community
centers, or health care facilities displaced by the Preferred Alternative (WV). The ASDEIS IRA would
impact a cemetery located on VA 55, relocating 19 graves, and would potentially impact a nursing home and

school building located on US 219 outside of Thomas.
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E. FARMLANDS

The Farmland Protection Policy Act (FPPA) of 1984 requires a farmland impact evaluation for
applicable, federally funded projects. Because the Corridor H proposed project area is considered to be rural
and is not a categorically excluded project, coordination with the United States Department of Agriculture,
Natural Resources Conservation Service is required through completion of a Farmland Conversion Impact
Rating Form (Form AD-1006) for each county impacted.

The purpose of the Farmland Protection Policy Act is "to minimize the extent to which Federal programs
contribute to the unnecessary and irreversible conversion of farmland to nonagricultural uses . . ." Should the
Natura] Resources Conservation Service (NRCS) determine that the proposed action would adversely affect

farmland, the agency funding the proposed action is required to consider alternatives to lessen them.

The Farmland Conversion Impact Rating Form is a tool used by the N__Rﬁtc; evaluate the impact to soils
the NRCS has designated as either prime, unique, statewide, or locally important. In accordance with the
FPPA, the NRCS criteria for determining prime, unique, statewide, and locally important farmlands are based
on soil type and slope, regardless of whether or not the land in question is currently used for agricultural

purposes. Within each State, the NRCS District Conservationists are responsible for determining which soils

are classified as such and are, therefore, afforded protection under the FPPA.

1. METHODOLOGY

The locations of soils determined to be either prime, unique, statewide, or locally important were
taken from the Soil Surveys for the West Virginia Counties of Randolph, Tucker, Grant, and Hardy, and the
Virginia Counties of Frederick and Shenandoah. The locations of these soils were entered into the
Geographic Information System (GISi. Following the identification of alignments to be carried forward, the
farmland conversions were determined on a county-by-county basis to facilitate completion of Form AD-
1006. The applicable sections of Form AD-1006 were completed for each county involvement and then
submitted to the appropriate NRCS State and District Conservationists for their review._Refer to Section III,

Y - Cumulative Impacts, of this FEIS regarding cumulative impacts.

2. EXISTING ENVIRONMENT
In general, the steep terrain of the proposed project area reduces the occurrence of soils considered

to be prime, unique, statewide, or locally important farmland soils.

Crops and pasture account for approximately 44 percent (120,868 hectares or 298,672 acres) of the
area in Grant and Hardy Counties. Approximately 25 percent (27,303 hectares or 67,467 acres) of the area in
Tucker County is in crops or pasture. In Randolph County, approximately 22 percent of the county's total
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area is in crops or pasture. In Frederick County, farmland makes up 44 percent (49,867 hectares or 123,220
acres) of the county's total area. In Shenandoah County, cropland and pasture make up 38 percent (50,426
hectares or 124,600 acres) of the total area.

3. FARMLAND IMPACTS
Farmland Conversion Impact Ratings (Form AD-1006) for this project were submitted to the
appropriate West Virginia and Virginia NRCS offices.

A farmlands impact assessment was completed based on the conversion of prime, unique, statewide
important, and locally important soils. Table Il-13 (Vol. IT) provides a breakdown of impacts by alternative.
Table III-14 (Vol. II) provides a breakdown of farmland conversions by county.

a. No-Build Alternative
There would be no project-related farmland conversions under the No-Build Alternative in

either West Virginia or Virginia.

b. ASDEIS Improved Roadway Alternative
(1) West Virginia

Approximately 32 percent of the total area within the West Virginia Counties of
Randolph, Tucker, Grant, and Hardy is considered farmable. The ASDEIS IRA would convert approximately
0.05 percent (101 hectares or 250 acres) of farmlands within the West Virginia counties: of this,
approximately 5 percent is classified as locally important, 30 percent is prime, and 65 percent is statewide
important. The ASDEIS IRA would convert the greatest area of farmlands in Hardy County and the least in
Randolph County.

(2) Virginia »
The ASDEIS IRA would convert approximately 0.01 percent (17 hectares or 41 acres) of
the total farmable land in Frederick and Shenandoah Counties. Much of the farmland conversion would be

within Shenandoah County and would involve prime-and statewide important soils.
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¢. _ Preferred Alternative (WV)

The Preferred Alternative (WV) would convert approximately 0.10 percent (177 hectares or
438 acres) of the total farmable land within the West Virginia Counties of Randolph, Tucker, Grant, and
Hardy. Of the total farmable lands within each county, the Preferred_Alternative (WV) would convert

approximately 0.03 percent in Randolph, 0.09 percent in Tucker, 0.04 percent in Grant and 0.06 percent
Hardy. In West Virginia, the majority (65 percent) of the converted farmland is classified as statewide
important.

Within the Patterson Creek Option Areas, Line P would have a greater conversion of
farmlands than would the Preferred Alternative (Line A). Within the Interchange and Forman Option Area
the Preferred Alternative (Line I and Line F, respectively) would convert less area of farmland than Line A.
Within the Baker Option Area, the Preferred Alternative (Line B) would convert greater area of farmlands
than Line A. _Within the Hanging Rock Option Area, farmland conversions under Line R would be
comparable to _the Preferred Alternative (Line A).

d. Line A in Virginia
Line A (VA) would convert approximately 0.03 percent (27 hectares or 67 acres) of the total
farmable land within Frederick and Shenandoah Counties. The majority (62 percent) of this existing area is

classified as prime farmland.

Within both the Duck Run and Lebanon Church Option Areas, Line A (VA) would convert
fewer farmlands than would Line D2 and L, respectively. Within the Duck Run Option Area, Line D1 would
convert fewer farmlands than would Line A (VA).

Concern has recently been expressed over the rapid loss of farmlands to-development in
Virginia's Northern Shenandoah Valley (which includes both Frederick and Shenandoah Counties). The
American Farmland Trust (AFT), a national farming interest group, recently ranked the Shenandoah Valley as
the 11th most endangered agricultural region in America. The AFT created their list by evaluating
agricultural production, population growth, production per acre, and farmland loss. The Trust is noted as
saying that population growth during the 1980s and urban edge sprawl from Northern Virginia are putting

increasing developmental pressure on agricultural land in these two counties.
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4. AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
The alignment development process incorporated measures to avoid and minimize farmlands
identified as prime, unique, statewide important, and locally important. _In response to the Farmland
Conversion Impact Rating forms for Corridor Type Projects submitted to the Natural Resources Conservation

ervice. the NRCS replied that the Farmland Protection Policy Act amended in 1994 does not appl

project. Rating forms and the response of the NRCS is found in Appendix H ( Vol. 1I).
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F. PUBLIC WATE PLY

1. METHODOLOGY

Impacts to sole-source aquifers have been evaluated in accordance with 40 CFR 149. The
municipalities served by, and the sources of, public drinking water supplies were identified based on
published River Basin Plans for the Potomac and Monongahela Rivers, as well as on communications with
county and local officials. Public water supply systems were identified for the West Virginia towns of
Wardensville, Moorefield, Mt. Top, Davis, Thomas, Hambleton, Hendricks, Parsons, and Elkins. No public
water systems were identified in the Virginia portion of the proposed project. For each public water supply
identified, the approximate location of the source or system intake was identified on project mapping. The

distance between the proposed alignments and each water source or intake was then determined.

Identification and protection of sole source aquifers and wellhead protection areas are required by
the Safe Drinking Water Act of 1986. Wellhead protection areas are defined in the Act as "the surface and
subsurface area surrounding a water well or wellfield supplying a public water system through which
contaminants are reasonably likely to move toward or reach such well or wellfield" (EPA, 1987). The West
Virginia Department of Health and Human Resources and the Lord Fairfax Planning District in Virginia were
contacted to identify any sole source aquifers or wellhead protection areas crossed by the proposed
alignments. There are no sole source aquifer designations in the vicinity of the proposed project. There is

one wellhead protection area within the project area._Refer to Section III. Y - Cumulative Impacts, of this
FEIS regarding cumulative impacts.

2. EXISTING ENVIRONMENT AND IMPACTS
Nine communities are serviced by public water supplies. Seven of the nine obtain their water
supply from surface water sources and two (Wardensville and Mt. Top) from springs. Daily demand among
these nine public water supplies ranges from 5.5 Vsec (1,250 gal/min.) in Elkins to 0.21 Isec (50 gal/min.) in
the Hamrick Public Service District (Towns of Hambleton and Hendricks) intake.

Public water supplies and geographical relationships to the proposed alignments are discussed
below and presented in Table I1I-15_(Vol. II). Of the nine public water supplies identified, the following
seven would not be impacted by any proposed alignment: Moorefield, Mt. Top, Hambleton and Hendricks,
Thomas, Davis, Douglas, and Elkins. These seven public water supplies would not be impacted because all of
the proposed alignments are either located outside the water supply's watershed or are located downstream of
the water supply's intake. Parsons water supply is discussed on the following pages. Because the water
supply to Wardensville originates from groundwater, that discussion is contained in Section III-G:

Groundwater Resources.
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Parsons' water supply is drawn from Shavers Fork. The intake for this water supply is located on
the west bank of Shavers Fork, just north of its confluence with Sugarcamp Run. In the Shavers Fork Option
Area the Preferred Alternative (Line S) would not require bridging within the vicinity of the water intake but
would require construction parallel to Shavers Fork on the east bank._Line A would require two bridge
crossings upstream of the water intake; the closest crossing being 2.1 kilometers (1.3 miles) and the farthest
being 5.6 kilometers (4.3 miles).

The ASDEIS IRA would require construction parallel to Shavers Fork on its western side but would
not encroach into the river. The ASDEIS IRA, Preferred Alternative (WV), or Line A could cause minor and
temporary construction-related impacts to the water supply related to possible erosion. No direct or
permanent impacts would be expected from construction, operation, or maintenance of either the Preferred
Alternative (WV) or ASDEIS IRA. The No-Build Alternative would not impact Parsons' water supply at

Shavers Fork.

3. AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
The alignment development process for both the ASDEIS JRA and the Preferred Alternative (WV)
included efforts to avoid public water supplies. At this time, there would be no impacts to public water
supplies by any alternative. Construction activities in the Parsons area would be carried out using the
practices described in WVDOH's Erosion and Sediment Control Handbook for Developing Areas in West
Virginia. Application of these policies and practices would assure that erosion and sedimentation impacts
would be controlled._Additionally, WVDOH would also have to obtain a National Pollution Discharge

Elimination System DE ermit. issued through the State, and a Stream Activity Permit, issued through

West Virginia's Public Land Corporation.
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G. GR WATER RE CE

Groundwater resources have been evaluated in accordance with FHWA Technical Advisory T 6640.8A.
This discussion focuses on three groundwater topic areas: private wells, springs, and karst/sandstone recharge
areas. Methodologies, existing environment, impacts, and mitigation measures are discussed by topic area in
the sections below. Sources for information in this assessment include the West Virginia Geologic and

Economic Survey, the Virginia Division of Minerals and Mines, and the US Geological Survey.

Most people in the project area obtain their drinking water from either private wells or springs. Wells
are typically installed in the first water bearing rock formation encountered during well drilling. These wells,
depending on the local geology, range in depth from a few to several hundreds of feet. Groundwater can be
obtained from sedimentary rocks such as sandstones, siltstones, shales, and limestones. The water quality

associated with these rocks varies as discussed below.

Groundwater quality is a function of the amount of time water is in the groundwater system and the rock
type from which it is derived. Wells located on ridges composed of sandstone and limestone tap relatively
"young" and pure groundwater. This is because the "young" groundwater has not had sufficient time in the
groundwater flow system to accumulate dissolved mineral matter. Wells penetrating valleys formed by shales
will obtain "older", less pure groundwater. This is because the groundwater has had sufficient time in the
system to accumulate dissolved mineral matter. Groundwater obtained within shales or coal contains greater

amounts of iron and sulfate, indicating reduced water quality.

Groundwater within the Appalachian Plateau physiographic province is obtained from sandstones,
shales, siltstones, or limestones. The chemical character of the groundwater in these watersheds is variable,
ranging from acidic to basic, and contains low to high concentrations of iron and chloride. East of the
Allegheny Front, the proposed alignments enter the Valley and Ridge physiographic province. Most of the
ridges are composed of limestones and sandstones that serve as recharge areas for groundwater. Valleys in
this province are typically formed of shale. The groundwater quality in this province rangés from very poor

to excellent depending on the aquifer.

1. PRIVATE WELLS

a. Methodology
Well locations and additional data regarding well construction and bedrock units in West

Virginia were obtained from the USGS National Water Information System. The location of private water
wells in Virginia was obtained from the EPA STORET groundwater database. Water quality data concerning
private wells is described according to the geologic formation or rock units into which the wells were

installed. When the available secondary data sources made no specific reference to water quality data for a
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formation or rock unit, the known water quality typical for that kind of sedimentary rock unit (i.e., sandstone,

shale, siltstone, or limestone) was used.

All water wells within 152 meters (500 feet) of proposed construction limits were identified as
being within the potential impact zone. The potential zone of impact was based on the best professional
judgment of a certified hydrogeologist. In addition, well impacts were assumed to occur when residential

relocations were required and were not currently served by a known public water supply.

b. Impacts
The No-Build Alternative would not impact existing wells. The ASDEIS IRA would directly

impact 1 well, with an additional 24 wells within 152 meters (500 feet) of the ASDEIS IRA. All of these
wells are located in West Virginia. There would be no impact to known wells in Virginia under the ASDEIS
IRA. Six wells would be directly impacted by the Preferred Alternative (WV). These wells are all associated
with residential relocations. Seventeen additional wells were determined to be within 152 meters (500 feet)
of the Preferred Alternative (WV). In Virginia, there are no known wells within any of the Option Areas_or

along Line A (VA) which would be impacted.

¢. Avoidance, Minimization, and Mitigation

The WVDOH will notify all utility companies, all pipeline owners or other parties affected and
endeavor to have all nece adiustments of the public or private utility fixtures, sewers, pipelines and T

appurtenances within or adjacent to the limits of construction, made a n_as practicable. The Contractor

shall secure and provide, until all work under the terms of the project are satisfact rily_completed an

accepted, the proper contractor liability insurance.

2. SPRINGS
This section discusses spring assessment methodologies, impacts and mitigation for springs
associated with a public water supply, an important site, or farm or business operation. Other springs
identified or brought to the attention of WVDOH are also discussed. The following discussion of
methodologies covers the methods used in all or some of the springs discussed. Following the methodology

discussion, each spring is discussed as a stand-alone topic due to the uniqueness of each situation.

a. Methodology
The locations of springs were identified based on three sources: publications from the West

Virginia Geological and Economic Survey; springs encountered during field work; and information obtained

from public meetings or public involvement. The location of each spring was assessed relative to its
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proximity to the alignments, its use, and the type of geologic unit involved. Dye tracer studies were

conducted and are described later in this section.

Dye tracing technology involves the injection of nontoxic dyes into the groundwater system by
various means. Sampling is conducted through the use of charcoal filter packets, placed at pre-designed areas
downstream of the injection point. Highly sensitive detection equipment is used to measure the parts per
million of the dye recovéred. Background sampling is generally conducted two weeks prior to the injection of
dye and normally for a six week period following injection. Ozark Underground Laboratories (OUL)
conducted these studies for the proposed project. Results of the dye tracer studies can provide valuable
information on groundwater flow patterns and time of travel. Tracer studies were conducted at Wardensville
Spring and the springs associated with the Lost River, the Capon Springs and Farms Resort, and Greenland
Gap. Reports prepared by OUL are included in Appendix B of the ASDEIS (Aley, 1994).

b. Wardensville Spring

(1) Existing Environment

The Wardensville Spring is located at the nose of Anderson Ridge, approximately 61
meters (200 feet) east of Waites Run Road (County 5/1) and within the boundaries of the J. Allen Hawkins
Community Park. The spring discharges from Oriskany Sandstone at a rate of 4.1 liters per second (65
gallons per minute) (McColloch, 1986). Wardensville's water plant is located at the discharge point of the
spring and consists of a pump house, clear well, two high volume pumps, a spring water storage tank, an
overflow pipe, and a chlorinator. Wardensville's daily water demand on this spring is approximately 190,000
liters (50,000 gallons).

In February 1994, the West Virginia Department of Health and Human Resources
initiated a Wellhead Protection Program for the Wardensville Spring. One of the major elements of the
Wellhead Protection Program was the determination of the.prelimina.ry boundaries of a wellhead protection
area for the Wardensville Spring. The preliminary boundaries encompass an irregularly shaped area
approximately 192 hectares (500 acres) in size. The preliminary boundaries extend 305 meters (1,000 feet)
north of the discharge point of the spring and 2,286 meters (7,500 feet) southwest of its discharge point.
These boundaries were determined based on a procedure described by EPA entitled, Guidelines for
Delineation of Wellhead Protection Areas (EPA, 1987). As shown in Exhibit III-3 (Vol. II), the Preferred
Alternative (WV) would cross Anderson Ridge 606 meters (2,000 feet) southwest of the spring discharge
point, with a depth of fill of 3 meters (10 ft) just west of Waites Run and a cut of 47 meters (154 feet) at the
highest point on the ridge.
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(2) Dye Tracing Results and Impact Assessment

 Ozark Underground Laboratories provided a preliminary assessment of the potential
project-related impacts to the Wardensville Spring. The assessment was based on the preliminary wellhead
protection area boundaries for the Wardensville Spring, information gained from field observations and other
hydrogeological, geographic, and topographic information from secondary sources (McColloch, 1986; Hobba
et al, 1972; Hobba, 1985). This preliminary assessment concluded that, even though the Preferred
Alternative (WV) would cross the Wardensville Spring wellhead protection area, the quantity of flow would
most likely not be affected. The finished grade would be located 23 meters (77 feet) to 47 meters (154 feet)
above the sandstone unit identified as one portion of the aquifer supplying groundwater to the spring. In order
to obtain as much information as possible, and because this area is a sensitive recharge unit (see below), a dye
tracer study was conducted by Ozark Underground Laboratories. The purpose of these additional studies was

to:

¢ More precisely determine the recharge area for the Wardensville Spring;
+  More confidently predict project-related impacts;
o  Better understand the nature of groundwater flow to the spring; and

+  Prescribe measures to mitigate predicted or possible impacts.

The dye trace involved the injection of one pound of rhodamine WT dye immediately
adjacent to the Wardensville water tank on Anderson Ridge. As shown in Exhibit III-4_(Vol. II), eight
monitoring stations were established to detect dye from this injection. This location was selected to test the
scenario that water could move rapidly into the groundwater flow system and discharge from Wardensville

Spring within a few hours or days.

After six weeks of sampling, no dye was recovered in any samples. The sampling was
extended to 14 weeks with still no dye recovery. The results indicate that water infiltrating Anderson Ridge,
located within the recharge area for the spring, do not rapidly contribute waters to the Wardensville Spring at
the dye injection site and by inference, similar sites on Anderson Ridge (Aley, 1994). Because the dye is
biodegradable after a period of time, it cannot and has not been concluded that surface waters recharging

Anderson Ridge do not reach the Wardensville Spring.

A second dye trace was conducted at a sinking point on the Lost River located about 213
meters (700 feet) upstream of the WV 55 crossing of the Lost River. Four pounds of eosine dye powder were
injected into a point were the river was flowing into the limestone on the east bank of the river. Sixteen
monitoring stations were established to detect dye from this injection site as shown in Exhibit I1I-4 (Vol. II).
Dye tracing results indicate that dye from this injection point discharged into the Cacapon River in a segment

between monitoring stations 3 and 5. This indicated that there is little storage in the portion of the karst
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aquifer traversed by dye used in this tracing study (Ozark Undergrbund Laboratory, 1994). Furthermore, any
contaminants entering this sinking portion of the Lost River have the potential to enter the groundwater flow
system throughout the year with rapid travel rates to a segment of the Cacapon River about 2,530 meters
(8,300 feet) downstream. Eosine dye was not recovered from the Wardensville Spring which demonstrates

that a hydrologic connection between the sinks in the Lost River and the Wardensville Spring does not exist.

Neither the No-Build Alternative nor the ASDEIS IRA would impact the Wardensville

Spring or its associated wellhead protection area.

(3) Avoidance, Minimization, and Mitigation
Mitigation measures would be required to protect the Wardensville water supply from

contamination due to construction activities associated with the Preferred Alternative (WV).

In advance of construction, a series of groundwater monitoring wells would be
constructed on Anderson Ridge at the proposed location of the Preferred Alternative (WV) to obtain
information on the elevation of the saturated zone of the aquifer. Well installation and monitoring would
begin as soon as practical. Further, one monitoring well would be used as an injection point to introduce dye
directly into the aquifer supplying the spring. This dye trace would provide important information for impact

mitigation.

During construction, storage and use of fuels and other similar materials would not be
permitted within the recharge area or across Anderson Ridge. Construction vehicles and equipment would be
stored away from the wellhead protection area. Blasting programs would be designed so that excavation
across the ridge would use the smallest effective charge and so that cuts would be made in the smallest
incremental heights possible. Monitoring for short term turbidity would be conducted. Plans for the short

term use of alternate water supplies would be developed and in place in advance of construction.

Measures would be taken to prevent contamination of the water supply due to operation
of the highway, such as stormwater runoff, and accidental spills. Such measures would include the design
and construction of impervious ditches and medians across Anderson Ridge, and a collection and retention
system outside of the wellhead protection area. Impervious ditches could be constructed using traditional
pavement materials such as asphalt or concrete, or could be designed using an impervious geotextile material
that would be placed beneath a gravel layer. This would allow for a median and ditch that could be seeded as
in typical highway construction. This arrangement would be more aesthetically pleasing, but would still

function in the event of an accidental spill.
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Cc. apon Warm Sprin omplex

(1) Existing Environment
Capon Springs is a complex of several warm springs, including Old Man Spring and
Beauty Spring. The spring complex is located 12 kilometers (7.5 miles) northeast of Wardensville,
approximately 5.3 km (3.3 miles) north of the proposed alignments. Capon Springs and Farm Resort, which
is listed on the National Register of Historic Places, was developed around these warm springs. The principal
spring used at the resort discharges from a nearly vertical outcrop of the Oriskany Sandstone at a gap along

the northwestern limb of the Great North Mountain Anticlinorium. This gap is located along Bear Ridge.

(2) Dye Tracing Results and Impact Assessment

As a part of the groundwater impact assessment, Ozark Underground Laboratories
performed an independent assessment to define further the recharge area for the Capon Warm Springs
Complex. It was determined that the Oriskany Sandstone, Tonoloway Limestone, and the Helderberg Group
provide groundwater recharge to the springs. The results placé the proposed alignments approximately 5.8
kilometers (3.6 miles) south of the newly defined southern boundary of the recharge area, removing the
springs even further from a potential impact. The probable extent of the recharge area for this spring complex
is presented on Exhibit III-3.

A dye trace was conducted between the Preferred Alternative (WV) and the Capon Warm
Springs Complex along the sinking portion of an unnamed stream (Refer to Exhibit III-4 (Vol. II) for dye
injection location and monitoring stations). This stream is located approximately 6.1 kilometers (3.8 miles)
southwest of the Capon Warm Springs Complex just off Forest Road 502 that continues to the Hawk
Campground. Three pounds of fluorescein dye powder were injected into the sinking portion of this stream
which flows across the entire extent of the groundwater recharge units for the Capon Warm Springs Complex.

Six monitoring stations were established to detect dye from this trace study.

Results from the dye trace indicate that little, if any, water from the sinking portion of the
stream recharged groundwater supplies in the Oriskany Sandstone and the associated Helderberg and
Tonoloway limestones. This conclusion was based on the very large amount of dye recovered at a monitoring
station (Station 28) located down the topographic valley from the dye injection site. Furthermore, no dye was
recovered at any stations located between the dye injection site and the Capon Warm Springs Complex. No
dye was recovered at the Capon Warm Springs Complex. Neither this data nor any other hydrogeologic data
indicate or suggest that waters entering the groundwater system along the Preferred Alternative (WV)_would
ultimately reach any of the springs in the Capon Warm Springs Complex (Ozark Underground Laboratory,
1994).
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(3) Avoidance, Minimization, and Mitigation
About 457 meters (1,500 feet) of the Preferred Alternative (WV) would be located on the
outcrop area of recharge units which are associated with the Capon Warm Springs Complex. Even though it
has been demonstrated that the Preferred Alternative (WV) would be located beyond the recharge area for the
springs, special care would be taken when crossing these recharge units to prevent contaminants from
entering the groundwater system. Stormwater runoff would be diverted away from recharge units in this

segment of the highway.

d. Greenland Gap

(1) Existing Environment _
Greenland Gap is located at New Creek Mountain (Wills Mountain Anticline) where the
North Fork of Patterson Creek cuts through the resistant beds of the anticline. Limestone units comprise the
eastern and western flanks of the anticline. The Preferred Alternative (WV) would pass up gradient of these
limestone units on the western flank of New Creek Mountain to the east of County 1. This valley, located
between Walker Ridge and New Creek Mountain, contains numerous sinkholes and "lost" streams. Two

sinkholes along County 1 serve as groundwater recharge points and would be located about 150 meters (500

feet)_from the Preferred Alternative (WV).

Another karst area on top of Walker Ridge contains a very large depressional sinkhole. A

spring located 640 meters (2,100 feet) east provides a perennial supply of water into this sinkhole.

(2) Dye Tracing Results and Impact Assessment

Three dye injection sites formed the basis of this study. Two dye injections were located
along County 1 (Southern Greenland Gap Trace [120] and Middle Greenland Gap Trace [121]) and another
on top of Walkers Ridge (Northern Greenland Gap Trace [122]). Refer to Exhibit I1-6 for dye injection
locations and monitoring stations. Eosine dye (0.33 pounds) was injected into a sinkhole named the Southern
Greenland Gap Trace site. This site is located about 1006 meters (3,300 feet) north of the intersection of
County 1 and Greenland Road, on the eastern side of County 1. One pound of rhodamine WT dye was
injected into a second sinkhole located about 978 meters (3,210 feet) north of the Southern Greenland Gap
Trace site on the western side of County 1. The third dye injection, the Northern Greenland Gap Trace site,
was located in a sinkhole on top of Walkers Ridge. One pound of fluorescein dye was injected into this
sinkhole.
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Dye trace studies were conducted in this karst area to determine if these sinkholes
contribute recharge waters to springs located in the surface valley occupied by County 1. It was also
important to determine which springs in the Patterson Creek watershed receive recharge waters from the

selected dye injection sites.

Results from the three groundwater traces demonstrate that waters originating from the
Preferred Alternative_(WV) would enter the groundwater system and discharge from two locations. The
primary discharge point is Muntzing Spring (Station 113), an important cold water tributary to Patterson
Creek. A secondary discharge point is a spring or springs in, or tributary to Patterson Creek between
monitoring stations 118 and 119. All three tracer dyes reached Muntzing Spﬁng within seven days of dye
injection. Rapid groundwater travel rates and the appreciable concentration of the dyes recovered indicate
that the groundwater system is highly permeable and that it provides ineffective natural cleansing (Ozark
Underground Laboratory, 1994). Any event which yields contaminants at Muntzing Spring would directly

yield contaminants to Patterson Creek.

Residents along County 1 obtain their drinking water from wells and springs. Portions of
this valley downstream of the dye injection points are drained by sinking streams. It was not possible to
obtain water samples from all private water sources during the course of the study. However, it is likely that
some water sinking in this valley downstream of the dye injection sites subsequently discharges at these

drinking water springs (Ozark Underground Laboratory, 1994).

Inasmuch as existing roadways cross most of the same zones of sensitivity, contamination
of groundwater due to accidental spills could occur due to the construction of the No-Build Alternative, the
ASDEIS TRA, or the Preferred Alternative and Line A (VA).

(3) Avoidance, Minimization, and Mitigation

Dye tracing results have demonstrated that stormwater runoff an;i accidental spills in
relation to the construction and use of the Preferred Alternative (WV) would enter the Greenland Gap karst
groundwater system. Due to the rapid travel time of groundwafer in this area, detention ponds would be
constructed to contain spills. Additionally, peat sand filters would be constructed up gradient of the sinkholes
to intercept and treat the highway runoff before enter;ng the groundwater system. Peat sand filters have been
successfully used by the Indiana Department of Transportation. The filters consist of layered sand and peat
approximately three feet in depth, underlain by a drainage tile system to remove the filtered runoff. Highway
runoff is diverted over the filter and allowed to percolate through, providing for the cation exchange of heavy
metals and removal of suspended sediment. Planting the filter surface can further increase the filter’s

effectiveness.
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e. Knobly Road Spring

Knobly Road Spring is located along the Middle Fork of Patterson Creek within the Patterson
Creek Option Area, approximately 400 meters (1,310 feet) upstream from the point at which the Preferred
Alternative (WV) would cross Knobly Road. A small structure is built around the spring which is located on
the southern bank of Patterson Creek. This spring was located during field work and was further identified by
a local resident. According to local residents, this spring provides water for five or six farms, two homes,
livestock, and chickens. Based on geologic mapping (Reger, 1924), this spring discharges near a contact of
the Oriskany Sandstone and the Helderberg Limestone. There are no published data available to verify the

reported flow or chemical characteristics of this spring.
The No-Build and the ASDEIS IRA would have no impact on this spring.

Under the Build Alternative, both the Preferred Alternative (Line A) and Line P would impact
the Knobly Road Spring. The Preferred Alternative (Line A) located up gradient of the spring could reduce
the flow of groundwater to the spring. Line P would less likely impact the flow of groundwater to the spring
due to its position on the opposite side of Patterson Creek and away from the limits of cut. However, because
a recharge area for Knobly Road Spring has not been defined, groundwater may also be recharging the spring
from the northern side of Patterson Creek. The extent of impact on groundwater flow to the spring would

depend on the elevation of the top of the éaturated zone relative to the elevation of the finished grade of the

proposed highway.

£ Cold Spring
Cold Spring is located 10.6 kilometers (6.6 miles) east of Wardensville in a gap between

Paddy Mountain and Short Mountain. The spring is approximately 38 meters (125 feet) south of VA 55, on
the opposite side of the road from Duck Run. This spring is frequented by local residents and used as a
discretionary source of drinking water. According to the Department of Health in Frederick County, Cold
Spring is not a sole water source. Springs like Cold Spring are commonly used by local residents as a

discretionary source of perceived clear, clean mountain water.

Cold Spring appears to be a contact spring where groundwater flowing through a permeable

sandstone layer (the Oswego Formation) encounters the less permeable Martinsburg Shale (Butts_and

Edmundson, 1963). In the area of this encounter, the groundwater is forced to the surface at a fracture point
to create a spring. Cold Spring does not function as a major water source to Duck Run, a native trout stream

located approximately 100 meters (300 feet) to the north.
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A recharge area for Cold Spring has not been calculated according to the US Geological
Survey. However, it has been suggested that the recharge area would likely be located up gradient from the
spring, along Paddy Mountain and to the west. The proposed alignments adjacent to Cold Spring are in the
Duck Run Option Area. Both the ASDEIS IRA and the Build Alternative within the Duck Run Option Area

would require construction within the spring's probable recharge area along Paddy Mountain.

The ASDEIS IRA would require the realignment of VA 55 along this section. As such, it
would require construction within 16 meters (50 feet) of the spring, as well as within a portion of the assumed
recharge area. The spring may still be used as a local potable water supply after construction, but would
probably be inaccessible during construction. Because of the potential impact to Duck Run, it would not be
possible to shift the ASDEIS IRA to the north of VA 55 to avoid Cold Spring.

Within the Duck Run Option Area, the construction limits of Line D1 would extend within 53
meters (175 feet) of the spring. While Line D1 would be the closest of the Build Alternative alignments to
the spring, it would require the least amount of construction within the probable recharge area. Line D2
would be the farthest Build Alternative from the spring and would require construction limits extending
within 122 meters (400 feet) of the spring. Line D2 would require the greatest amount of construction within
the probable recharge area. Line A would require construction limits extending within 91 meters (300 feet) of

the spring with construction limits also extending within the probable recharge area.

g. Other Springs

There are a number of springs located throughout the project area that were identified during
field work and public meetings. None of these springs are known to be used as a drinking water supply._In
the Cheat River Watershed a spring is located west of Mackeyville Road at the head of a small drainage way
to Roaring Run. _The Preferred Alternative (WV) would impact this spring while the ASDEIS IRA would

avoid this spring.

In the North Branch of the Potomac River Watershed, there is an area of karst with sinkholes
and springs along the western flank of New Creek Mountain. Three springs were identified on the eastern
flank of New Creek Mountain ranging from 183 meters (600 feet) to 33 meters (100 feet) from_the Preferred

Alternative (WV) and the ASDEIS JRA.

There is a spring along the western bank of the Potomac River, 61 meters (100 feet) south of
the Preferred Alternative (WV). Both the Preferred Alternative (WV) and the ASDEIS TRA would avoid

impacts to this spring.
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The Cacapon River Watershed contains a number of springs due to the geology of the area.
The Preferred Alternative (WV) would impact a spring located along an unnamed tributary to the Lost River.
This spring would be avoided by the ASDEIS IRA. Big Spring is a large spring located along Trout Run,
upstream of the proposed crossing by the Preferred Alternative (WV) and the ASDEIS IRA. Neither the
Preferred Alternative (WV) nor the ASDEIS IRA would impact Big Spring.

3. KARST/SANDSTONE RECHARGE UNITS
A karst aquifer is defined as an aquifer in which flow of water is or can be appreciable through one

or more of the following: ioints, faults, bedding planes. and cavities, all of which have been enlarged

dissolution _of the bedrock (Quinlan, 1992). Groundwater in karst settings is more susceptible to

contamination because surface water may pass _directly into the subsurface with little or no filtration soil.

Because karst groundwater typically flows through relatively large fractures and conduits within the bedrock,
it may transport contaminants rapidly from points of recharge (sinkholes) to distant cave streams, water wells,

rines. and surface streams (Stephenson and Beck. 1995). Failure to recognize the nature of karst systems

and to plan accordingly, is likelv to lead to the degradation of the aquifer, i rings. and its dependent

aquatic ecosystem (Rubin, 1991). Surface water fisheries which receive discharge from cold water karst
springs will suffer degradation. In order to protect groundwater quality, proper erosion and sedimentation
control measures must be implemented.

a. Methodology
While karst is defined in the Geology section as areas involving only limestone, limestones

and sandstones in the proposed project area typically serve as source areas for groundwater recharge. Being
the most permeable rock units, they are also more susceptible to contamination. Areas underlain by a
combination of limestone and sandstone were considered in this assessment for potential impacts to
groundwater. The location and extent of nine limestone and two sandstone units were identified from
secondary data sources (Reger, 1924; Butts and Edmundson, 1963). These units include Oriskany Sandstone,
Williamsport Sandstone, Helderberg Group, Tonoloway Limestone, Greenbriar Limestone, Wills Creek
Formation, McKenzie Formation, Beekmantown Group, Conococheague Formation, and the Elbrook
Formation. The orientation and extent of each unit was superimposed over alignment mapping. This
combined mapping was used to define the limits of areas termed zones of sensitivity. Three such zones were
defined:

¢ Zonme 1: Areas that provide groundwater recharge for a public water supply; areas that
contain sinkholes and which provide recharge to a National Resource Water, a West
Virginia High Quality Stream, a Virginia Outstanding State Resource Water; or any other

important site. Zone 1 is of high sensitivity;
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e Zone 2: Areas that contain sinkholes and provide groundwater supplies for private
drinking water in moderately populated areas. Zone 2 is of moderate sensitivity; and
e Zone 3: Areas that contain no sinkholes and provide groundwater supplies for private

drinking water in less populated areas. Zone 3 is of low sensitivity.

Zones of sensitivity were developed to identify areas of limestone bedrock within the Corridor
H project area which function as sensitive recharge areas for groundwater supplies. The locati limeston
bedrock is a concern because these rocks ultimately form lands commonly known as karst topography or karst
terrain. Karst terrain_is formed in and on soluble bedrock and its subsurface is characterized by surface water

flow and eroundwater flow through caves (or other dissolutionally enlarged cavities). Karst terrain fe

distinctive surface landforms and hydrologic features inlan 2).

Groundwater movement in karst aquifers differs from that found in porous media and is
commonly orders of magnitude faster. Karst lands provide direct conduits into the groundwater flow em
through sinkholes and sinking streams that provide pathways for the introduction of contaminants. In the case
of water pollution investigations in soluble rock regions, most of the problems are associated with rapid
groundwater movement through flow systems which provide ineffective natural cleansing (Aley. 1984).

b. Existing Environment and Impacts
Construction of a highway through areas of karst may have an effect on the quantity of
groundwater flowing through a karst aquifer if drastic changes are made to the surface and subsurface flow
system. This can be accomplished by diverting surface drainage as a result of clearing and grubbing, or the
possibility of changing groundwater flow routes from blasting_of the bedrock. However, altering the
groundwater flow system dépénds on:

e An understanding of the hydrogeology of a karst aquifer; and
+__ The position or depth to the local groundwater flow system in the effected area;

Diversion of surface water and subsequent reduction of recharge into the karst aquifer will

reduce groundwater quantity into_the local conduit system. Parizek (1971) reported that hydrogeologic
effects of highways include the “beheading” of aquifers: creation of groundwater discharge zones where road
cuts extend below the water table; changes in groundwater basins and divides; obstruction of groundwater

flow by abutments, retaining wall, and sheet pilings: and changes in runoff and recharge characteristics.

The most common technical approach used to locate water bearing zones in porous media and

subseauent mapping of the potentiometric surface of an aquifer (the depth to the top of the saturated zone i

111-49



Corridor H Final EIS,

by drilling and installing several groundwater monitoring wells. Quinlan (1992) provided rationale for the

f cost-effective groundwater mouitorin tems in limestone and dolomite terrains. Their
experience revealed that monitoring wells in_karst terrains generally do not work. e extremel
heterogeneous organization of groundwater flow in caves and dissolutionally enlarged fractures of a karst
aquifer, an organization that is commonly dendritic or trellised and similar to that of tributaries of a surface
river. is not adequately sensed by the number and size of wells drilled exce improbable good luck
(Quinlan and Ray, 1989). However. if enough well data points are generated in concert with dye tracing, a
potentiometric map of the karst aquifer can be constructed. For basin analysis, a minimum of 1 well per
square kilometer (2.5 well per square mile) is recommended for most aquifers. A facility analysis could
require more than 40 times this well density (Quinlan, 1989). Without enough data points, the map is just a
gross generalization of the subsurface flow system.

It is correct to interpret the flow direction of groundwater to be perpendicular to the
potentiometric contours and down_gradient (Quinlan_ 1 . Sometimes, however, flow lines appear to be

parallel to the contours rather than perpendicular to them, as has been demonstrated in the Edwards Agquifer in
Texa aclay and Small, 1984: Waterreus and Hammond . Once again, the main case of this problem

is a lack of sufficient water well data in areas characterized by extreme heterogeneity in aquifer properties.

Predicting whether blasting will have any effect on the quantity of water flowing through a
karst aquifer is dependent on the location of the subsurface flow system. If a highway cut is made above the
conduit flow supplying the system, reduction of flow most likely will not result. If a highway cut intercepts
conduit flow, changes in groundwater basin boundaries and supplies to private water wells with perennial
flow may be altered. However, additional data needs to be collected in karst areas to properly characterized
subsurface flow conditions and directions during final design.

Zone 1 areas include the Wardensville Spring, Capon Warm Springs Complex, and the
Greenland Gap Karst area. Dye tracing studies were utilized to assess impacts for each of these areas. These
areas are primarily underlain by the Oriskany Sandstone, Tonoloway Limestone, and the Helderberg Group.
Anticlinal ridges underlain by the Oriskany Sandstone serve as recharge areas within the Potomac River
Basin. Springs commonly discharge from the Oriskany at water gaps, noses of plunging anticlines, at the
base of the ridges, or on upper slopes of the ridges. The Tonoloway Limestone and the limestones of the
Helderberg Group are significant host units for caves and karst aquifers (Davies, 1958). As part of the karst
system, caves often provide preferential flow routes for groundwater. Any introduction of contaminants into

the groundwater system through these units can impact the quality of groundwater resources.

Zone 2 includes areas east of Little North Mountain underlain by limestone near the towns of

Lebanon Church and Clary. These limestone formations include the Elbrook Formation, the Beekmantown
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Group, and the Conococheague Formation. This zone is located within the Valley and Ridge Province of
Virginia. The valley traversed by the Build Alternative commonly displays surface expression of
groundwater recharge due to the presence of sinkholes. Disruption of surface hydrology from highway
construction may result in an associated impact to the quality of groundwater resources. Any changes made

to the groundwater flow routes during highway construction can result in the formation of new sinkholes.

Zone 3 areas include Laurel Mountain west of Elkins, Backbone Mountain, Allegheny Front,
Patterson Creek Mountain, Hanging Rock, and Duck Run. Zones within the Appalachian Plateau Province
are underlain by the Greenbriar Limestone. Zones in the Valley and Ridge Province are primarily underlain
by the Oriskany Sandstone, Helderberg Group, Tonoloway Limestone, and the Wills Creek Formation. These
zones currently exhibit no surface expressions of karst. Highway construction may or may not cause impacts

to groundwater resources in these areas.

¢. Avoidance, Minimization, and Mitigation
Groundwater in karst settings is more susceptible to contamination because surface water may
pass directly into the subsurface with little or no filtration by soil. Because karst groundwater typically flows
through relatively large fractures and conduits within the bedrock, it may transport contaminants rapidly from

ints of recharge (sinkholes) to distant cave streams, water wells, springs, and surface streams (Stephenson

and Beck, 1995). Failure to recognize the nature of karst systems, and to plan accordingly, is likely to lead to
the degradation of the aquifer, its springs. and its dependent aquatic ecosystem (Rubin, 1991). Surface water

. fisheries which receive discharge from cold water karst springs will suffer degradation. In order to protect
groundwater quality, proper erosion and sedimentation control measures must be implemented.

Erosion_and sedimentation is the primary result of construction activities which lead to

groundwater contamination. Most of the erosion begins shortly after vegetation is removed and is reduced
after_vegetation has been restored. These impacts can be minimized with proper design, installation. and

maintenance of temporary erosion and sedimentation control structures (Smith, 1991). Basic functi

control structures can provide diversion, filtration, ponding, and flow spreading of stormwater runoff. These
will be developed during final design activities.

(1) Zone 1 Areas
Mitigation measures for impacts to Zone 1 sensitivity areas (Wardensville, Capon

Springs, and Greenland Gap) have been discussed under each of these topics.
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(2) Zone2 Areas
One area, Lebanon Church, has been designated Zone 2 for sensitivity to groundwater
resources and would be subject to Virginia's Stormwater Management Regulations (1993). Mitigation
measures in Lebanon Church could also involve monitoring a private well every 1,000 meters (1,600 feet)
along the selected alignment (Build or ASDEIS IRA) during construction. Information obtained from such
monitoring or from other additional studies could determine time of groundwater travel and would assist in
the preparation of an Emergency Response Program should an accidental spill occur. This measure should be

considered regardless of the alternative selected since spills can occur on the existing roadway system.

(3) Zone 3 Areas
Several areas discussed previously have been designated as Zone 3 or low sensitivity to
groundwater resources. The Duck Run Zone 3 area in Virginia would be subject to Virginia's Stormwater
Management Regulations (1993). Because this zone contains no surface expression of karst, impacts are not
anticipated. However, in this and all other Zone 3 areas, special care would be taken during construction
activities to prevent the introduction of contaminants through these recharge units into the groundwater

system.

4. SECONDARY IMPACTS

a. Highway-Related Impacts
In actuality, all impacts discussed in this section are highway-related secondary impacts. In

addition to stormwater runoff and groundwater contamination due to accidental spills, additional roadway
construction would increase the amount of impervious cover in each of the watersheds. While this would
increase stormwater runoff volumes and peak dischargesv, no long-term impact to the quantity of groundwater
would be expected. The area covered by the highway pavement would be small in comparison to the overall

land available for recharge.

b. Development-Related Impacts

(1) ASDEIS Improved Roadway Alternative
Because there are no housing unit increases predicted under the ASDEIS IRA, there

would be no impact to groundwater resources due to private water wells.

(2) Preferred Alternative (WV) and Line A (VA)

Predicted residential and service-oriented development would generally occur in areas not
supplied by a public water supply system. These homes and businesses would, therefore, have to rely upon

wells for their water supply. Demand was calculated by multiplying the number of predicted housing units by
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an average daily usage of 567 liters (150 gallons). This figure was supplied by the West Virginia Department
of Health. Utilizing a housing unit density of 125 single family units per square kilometer (1 unit per 0.80

hectare (2 acres)), water demand would equal approximately 70,000 liters per square kilometer per day.

Agquifer capacity (yield) data available for the 30-Minute Contour was available for the
Counties of Mineral, Grant, Hardy and Hampshire (Ward and Wilmoth, 1968; Hobba et al., 1972). Based on
published information, it is reasonable to conclude that aquifers located in the other counties within the 30-
Minute Contour would have a potential yield at least equivalent to those for which data are available. Yields
in liters per day per square kilometer for those counties for which data are available range from 150,000 to
300,000. Based on these data, the additional housing units predicted to occur as the result of development

would not adversely impact groundwater resources within the 30-Minute Contour.

5. CUMULATIVE IMPACTS
There are no anticipated cumulative impacts to groundwater resources from either the additive
effects of secondary impacts or from the foreseeable future actions under consideration._Refer to Section III-

Y-Cumulative Impacts, of this FEIS for additional discussion of cumulative impacts.
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H. AIR QUALITY

Under the Clean Air Act of 1970, the Environmental Protection Agency (EPA) established National
Ambient Air Quality Standards (NAAQS) for the protection of public health and welfare. The NAAQS
addresses six major pollutants: Carbon Monoxide (CO), Ozone (O3), Nitrogen Dioxide (NO3), Sulfur
Dioxide (SO2), Particulate Matter (PM1¢) and lead (Pb). Of these six pollutants, FHWA requires a detailed

evaluation of Carbon Monoxide (CO).

The primary source of air pollution emissions associated with the proposed project are those caused by
motor vehicles using the roadway system. An air quality assessment was performed following the guidelines
and recommendations received from the West Virginia Department of Transportation, the West Virginia .
Division of Environmental Protection, the Virginia Department of Environmental Quality - Division of Air
Quality, the Virginia Department of Transportation, and the Environmental Protection Agency - Region 3 in
Philadelphia. )

This section discusses the assessment methodology, the existing mobile source (traffic-related) air
quality in the proposed project area, and the predicted impacts to the local air quality from implementation of
the Improved Roadway or the Preferred Alternative. Construction mitigation measures and other mitigation
measures, if any, are also addressed. Details of the air quality analysis are contained in the Air, Noise, and
Energy Technical Report. Refer to Section HI, Y - Cumulative Impacts, of this FEIS regarding cumulative
impacts.

1. METHODOLOGY
A microscale analysis was performed to predict the effects of CO changes to local air quality from
the construction of either the ASDEIS IRA or the Build Alternative. The microscale analysis predicts the
generation and transportation of CO in the immediate project area. The years 2001 (proposed opening year)

and 2013 (proposed design year) were analyzed and compared to the NAAQS.

Motor vehicle emission rates were computed using EPA's MOBILE 5.0a emissions model (March,
1993). The emission factors were developed with conservative model inputs. ~Credits for a "Basic"
Inspection/Maintenance Plan (I & M) were not taken. In addition, refueling emissions were not included in
any of the scenarios. Carbon monoxide concentrations from highway vehicles were calculated by using
CAL3QHC, a Gaussian dispersion model and hybrid of the CALINE 3 model.

All meteorological conditions_were selected to result in the highest CO conditions. Three-hundred

and sixty wind directions were analyzed at 1 degree intervals to determine the maximum CO concentrations.
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Other factors included a wind speed of one meter per second, a neutral atmospheric condition (D), a mixing
height of 1,000 meters (3,280 feet), and a worst case ambient temperature of -7°C (20°F).

Modeling was done for the peak 1-hour condition. A background concentration of 2.0 parts per
million (ppm) for the 1-hour concentration was used to account for CO sources outside the proposed project
area. Speeds for the roadways and the proposed highway were based on the functional type and location of
the particular road.

Receptor sites along the roadway were chosen at locations where the highest CO concentrations
could be expected and where the general public would have access during the analysis periods. These were
placed at various representative. points on adjoining property right-of-way lines where human activity may
occur. The CO concentrations were compiled to include the project roadway, cross-street, and background

concentrations.

A mesoscale or "regional" analysis was not performed for the project because the proposed project

area is in attainment for both CO and O3.

2. EXISTING ENVIRONMENT
West Virginia Counties of Randolph, Tucker, Grant, and Hardy, and the Virginia Counties of
Frederick and Shenandoah_are located within Region 3 of the EPA's jurisdiction. The agencies normally
involved with air quality in this region are the EPA, the West Virginia Division of Environmental Protection,
WVDOH‘, the Virginia Department of Environmental Quality - Air Division, and VDOT.

The Clean Air Act directed the Environmental Protection Agency to establish standards for clean
air via the NAAQS. The NAAQS are shown in Table 1II-16 (Vol. IT) and represent levels of these pollutants
and exposure periods that pose no significant threat to human health or welfare. West Virginia and Virginia

adhere to the same standards.

Currently, air monitoring is conducted for these pollutants at various locations throughout the State
of West Virginia and the Commonwealth of Virginia by the National Air Monitoring System (NAMS) and the
State and Local Air Monitoring System (SLAMS) program. As a result of the Clean Air Act Amendments,
and based on historical monitoring data, all of the counties in the study area are designated as being in
attainment for Carbon Monoxide (CO) and Ozone (O3); pollutants most normally associated with mobile

source (motor vehicle) emissions.
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The term 'attainment’ refers to the status of the various pollutants described in the above NAAQS
table. If a pollutant does not exceed the standard more than once per year, then it is considered in attainment
of the standard. If the pollutant exceeds the standard two or more times during the year, then it is considered
in non-attainment of the standard. When a project is designated as non-attainment, it must be on an approved
Transportation Improvement Plan (TIP) or meet a series of requirements in order for the project to be
approved. As mentioned, the project is located in areas designated as being in attainment of the standard for
both CO and O3.

3. IMPACTS
The predicted impacts of the microscale analysis were imperceptible among the No-Build

Alternative, the ASDEIS IRA, and the Preferred Alternative (WV).

a. Microscale Analysis
Numerous CO sites were investigated for the microscale analysis. None of the predicted 1-

hour analysis sites would exceed the 1-hour criteria of 35 ppm, as identified in the NAAQS. These predicted
concentrations also did not exceed the 8-hour concentration criteria of 9 ppm. As a result, an 8-hour analysis
was not performed because 8-hour concentrations are always less than 1-hour concentrations. Table III-17
(Vol. I1) shows the predicted highest 1-hour CO receptor concentrations for the alternatives in the interim
year 2001 and the design year 2013. These concentrations would be located in areas where the greatest traffic
volumes would be at their closest to a property line, ‘typical of where human activity may occur. These

predicted concentrations include a conservative 1-hour background level of 2.0 ppm.

(1) West Virginia
The highest concentrations in West Virginia are predicted to occur near US 33 and US
219 near Elkins. These concentrations are the highest because the predicted traffic volumes would be the
highest at this location.

Under the No-Build Alternative, the highest predicted 1-hour CO concentration for the
years 2001 and 2013 would be 7.0 ppm and 7.9 ppm, respectively. Based on these results, no exceedance of

either the 1 or 8-hour criteria is predicted to occur at any receptor for the No-Build Alternative.
Under the ASDEIS IRA, the highest predicted 1-hour CO concentration for the years

2001 and 2013 would be 5.4 ppm and 6.1 ppm, respectively. Based on these results, no exceedance of either

the 1 or 8-hour criteria is predicted to occur at any receptor for the ASDEIS IRA.
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Under the Preferred Alternative the highest predicted 1-hour CO concentration for
the years 2001 and 2013 would be 5.2 ppm and 5.5 ppm, respectively. Based on these results, no exceedances

of either the 1 or 8-hour criteria is predicted to occur at any receptor for any alignment under the Preferred
Alternative (WV). :

2) Virginia *
The highest concentrations in Virginia are predicted to occur along VA 55, between
Wheatfield and I-81. These concentrations are the highest because the predicted traffic volumes would be the

highest at this location.

Under the No-Build Alternative, the highest predicted 1-hour CO concentration for the
years 2001 and 2013 would be 3.0 ppm and 3.6 ppm. Based on these results, no exceedances of either the 1

or 8-hour criteria is predicted to occur at any receptor for the No-Build Alternative.

Under the ASDEIS IRA, the highest predicted 1-hour CO concentration for the years
2001 and 2013 would be 4.8 ppm and 5.1 ppm, respectively. Based on these results, no exceedances of either
the 1 or 8-hour criteria is predicted to occur at any receptor for the ASDEIS JRA.

Under the Build Alternative, the highest predicted 1-hour CO concentration for the years
2001 and 2013 would be 4.1 ppm and 4.4 ppm, respectively. Based on these results, no exceedances of either

the 1 or 8-hour criteria is predicted to occur at any receptor.

b. Mesoscale Analysis
A mesoscale analysis was performed to analyze the proposed project's effect on the precursors

of ozone, volatile organic compounds (VOCs) and Nitrogen Oxides (NOx). The NAAQS has an established
standard of 0.12 ppm for ozone that is not to be exceeded more than once in any one year. Historical
monitoring information was received from the EPA's National Dry Deposition Network (NDDN) for all these
sites through the Northeastern Forest Experiment Station in Parsons. The last full year of monitored and
summarized data was available through 1992.

For the design year 2013 the predicted VOC level for the ASDEIS IRA is 12.0% greater than
the predicted VOC level for the No-Build Alternative. The predicted design year 2013 Preferred Alternative
(WYV) and Line A (VA) is 15.5% greater than the predicted design year 2013 No-Build Alternative level. The
predicted NOXx level for the design year 2013 ASDEIS IRA is 15.0% greater than the predicted design year
2013 No-Build Alternative level, and the predicted design year 2013 Preferred Alternative (WV) and Line A
(VA) is 17.4% greater than the predicted design year 2013 No-Build Alternative level.
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In a 1994 article “The Characterization_of Ozone Exposures in Rural West Virginia and
Virginia,” (Lefohn et al. 4) evaluation of hourly-averaged data for all sites in the region from April 1988
to_October 1992 showed that the Horton Station, VA experienced the highest W126 ozone exposures. The
W126 exposure index is the sum of all hourly averaged concentrations, where each hourly concentration is
weighted by a sigmoidal weighting function (Lefohn and Runeckles, as cited by Lefohn er al.. 1994).

The technical article references San Bernadino California as receiving "some of the highest

ozone exposures in the world and the effects of ozone exposures in trees in the San Bernadino National Forest
are well documented. In contrast, extreme tree growth reduction or injury, similar to those experienced in San
Bernadino forests, at or near Horton Station in Virginia has not been reported.”

In the same technical article "the number of hourly average concentrations between 0.05 and
0.087 parts per million (ppm) from the San Bemnadino and Horton Station sites was 2027 and 2738,
respectively. Because of the large number of hourly average concentrations above 0.10 ppm experienced at
San Bernadino, there were fewer concentrations between 0.05 and 0.087 ppm at this site than at Horton

Station. Thus the type of exposures experienced at the San Bernadino site (i.e.. frequent occurrence of
hourly average concentrations > 0.10 ppm) appears to contradict the hypothesis proposed by Krupa et al. (as
cited by Lefohn_et al., 1994) that concentrations between 0.05 and 0.087 ppm are more important than the
hourly average values > 0.10 ppm for affecting_vegetation. The evidence appears to point toward the
importance of the contribution of the higher hourly average concentrations in affecting tree growth.”

Another test of the 0.05 to 0.087 ppm levels hypothesis was conducted at Auburn (reference

49). assessing the ozone effect on loblolly pine half-sibling families. Summarizing and uoting "These results

of the Auburn studv]. combined with the comparison of the ozone exposures that occurred at the San
Bernadino and Horton Station sites, tend to confirm the im ce of hourly average concentrati above
0.087 ppm."

In 1992, there were no hourly average concentrations for_almost all locations in_the study >

0.10 ppm (National Ambient Air Quality Standard is 0.12 ppm). The percentiles were above Beardon Kn

and the Parsons stations.

To auote further. "there are numerous experimental studies reported in the literature in whic
constant concentrations have been applied to vegetation for several hours a day. For some high-elevation
sites used in our apalysis, 'square-wave' exposures occurred for periods of 8 hours or longer; this implies that
the results from 'square-wave' experiments may be useful for assessing ozone effects on vegetation. In
addition, because few research studies identify ozone exposure regimes that result in vegetation effects.
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redicting effects using single-parameter exposure indices may be difficult. In a recent attempt to identify the

relative importance of hourly average concentrations below 0.10 ppm, hourly average ozone concentrations

etween 0.05 and O. m_have been suggested tentially more im t higher _hourl

average concentrations for causing vegetation effects. However, our results indicate that occurrences of
hourly average concentrations above 0.08 m_appear to contribute t wth reductions in_some tree
species."

The corridor area is also considered as attainment for the ozone standard and West Virginia is
also not considered to be part of the northeastern ozone transport area. There is no readily available or easily

accomplished method to determine the amount of ozone that may occur as a result of the operation of the
Preferred Alternative ._In addition, ozone is a long range transport pollu hat_has maximum level

that occur in the hot, dry summer months. During this period, the winds are generally from the west and the
pollutant can be carried hundreds of miles from its origination site.

Avoidance, mitigation or minimization measure r an_attainment area may. be minimal

particularly when point and area sources account for most of the ozone. There is no emissions burden in
existence that indicates the amount of ozone that is produced by automobiles on a statewide level, but there is

information on Wood County in the Parkersburg area and Kanawha- Putnam Counties in the Charlest ea.
In the Parkersburg area for 1990, highway mobile emissions accounted for 15.1% of the V emission
excluding biogenic sources, versus 84.9% for point and area sources. NOx emissions from highway vehicles
accounted for 22.5 % versus 77.5% for point and area sources. In the Charleston area.fgr 1990, highway
mobile source emissions accounted for 27.1% versus 72.9% for point and area sources. excluding biogenic
sources. NOx emissions from highway vehicles accounted for 6.4% versus 93.6% for point and area sources
(Note: When biogenic sources are included, the percentages are even less).

4. AVOIDANCE, MINIMIZATION, AND MITIGATION
The proposed project is in an attainment area for CO. Based on the predicted results, the
construction of the Preferred Alternative (WV) or the ASDEIS IRA would not cause an exceedance of the
NAAQS for CO in any of the analysis years. The predicted CO concentrations are below both the 1-hour and
8-hour criteria for all conditions. Therefore, no mitigation measures are required as a result of the microscale
analysis. The proposed project is in an attainment area for O3. It is also in an area where the SIP does not

contain any transportation control measures. Therefore, the conformity procedures of 40 CFR Part 51 do not
apply.
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1. NOI

This noise analysis was prepared in accordance 23 CFR_Part 772, Procedures for Abatement of Highway
Traffic Noise and Construction Noise, that establishes a requirement for a noise study for any proposed
Federal or Federal-aid project. This section presents a description of the methods used for analysis,
applicable noise standards and criteria, an assessment of the existing noise environment, the predicted impact
assessment of future levels, and a discussion of mitigation measures. Construction mitigation measures are

also discussed. Details of the noise analysis are contained in the Air, Noise, and Energy Technical Report.

. Refer to Section I1I, Y - Cumulative Impacts, of this FEIS regarding cumulative impacts.

1. METHODOLOGY ,
Traffic noise calculations were performed using the FHWA approved STAMINA 2.0; a computer
model derived from the FHWA Highway Traffic Noise Prediction Model, FHWA-RD 77-108, December
1978. The modeling accounted for soft/hard sites, traffic speed and design hour volumes for autos, medium

trucks (2-axle, 6-tire) and heavy trucks (3 or more axles).

Noise prediction analyses were performed for the No-Build Alternative, the ASDEIS IRA, and the
Build Alternative for the year 2013. Traffic volumes for the study were derived from WVDOH and from
traffic reports prepared by Michael Baker Jr., Inc. The design directional hourly volumes (DHV) were used
in the analysis, representing the loudest period of the day. Design speeds were used for the roadways. Traffic
assumptions included a DHV of 10%. Recent traffic surveys indicate that the vehicle mix for the proposed
highway would consist of 90% automobiles (including pickup trucks, vans, etc.), 3% medium trucks (2-
axle/6-tires) and 7% .heavy trucks (3 or more axles). Local roadways were predicted to consist of the same

percentage vehicle mixes.

Sound intensity is normally presented as a sound level using the unit "decibel" (dB). The decibel is
used to measure either sound power or sound pressure levels. These sound pressure levels are shown as dBA
Leq(h). The term dBA refers to decibels on the A-weighted scale that represents the wa-y the human ear
perceives sound. The term Leg(h) refers to a representative of an average sound level over an hour's time

period.

Table I1I-18 (Vol. II) shows the Federal Highway Administration (FHWA) Noise Abatement
Criteria (NAC) for various land use Activity Categories. Activity Category B, representative of residences,
schools, churches, parks, etc., was used as the criteria for sensitive receptors identified in the proposed project
area. In situations where the NAC is approached or exceeded at any receptor location, noise abatement must
be considered for that site. The Approach Criteria is defined as 1 dBA less than the NAC for any Activity
Category.
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The State of West Virginia also has a substantial increase criteria, based on one of the
recommended standards established by FHWA.: the predicted noise level increase over the existing condition.
Abatement must be considered if, as a result of the proposed action, the existing noise level at a particular site
increases by more than 15 decibels. The Commonwealth of Virginia has a substantial increase criteria based

on 10 or more decibels.

Forty-two short-term measurements, approximately 10-20 minutes in length, were taken using a
Metrosonics dB-308 Precision I integrating sound level meter during the peak traffic periods. Simultaneous
traffic counts were recorded for nearby roadways, as applicable. The data was then extrapolated to one-hour
volumes for calibration purposes. There were 35 measured sites in West Virginia and 7 measured sites in
Virginia. More than 2000 locations were modeled to account for areas most likely affected as a result of the
proposed action. The modeled locations conducted for the ASDEIS did not mode] shielding factors or terrain
features in order to capture the greatest potential number of affected sites. Subsequently, the modeled
locations analyzed for the FEIS included shielding and terrain features (discussed in subsection 5 of this
section). The refinement of the modeled analyses are a result of identifying more specific placement of noise
abatement features as a result of better defined cut and fill areas. The locations of the modeled and monitored
sites are presented in the 4ir, Noise, and Energy Technical Report. Vehicle classification counts were taken
during the measurement periods to determine the percentage of heavy trucks (3 or more axles), medium

trucks (2-axle/6-tires) and passenger vehicles (including vans, pickup trucks and motorcycles).

2. EXISTING ENVIRONMENT
Noise is often defined as unwanted sound. It is emitted from many sources including highway
vehicles, airplanes, factories, railroad cars and power plants. Highway vehicle noise is a composite of engine

exhaust, drive train, and tire-roadway interaction.

Sound is a very subjective concept. Degrees of sound disturbance depend on several things; the
amount and nature of the intruding noise, the relationship between the background noise and intruding noise
and the type of activity occurring where the noise is heard. Time also enters into an individual's noise
judgment. For example, a car horn is much more annoying at 2 AM than at 2 PM, even though the car horn
has the same decibel level at both times. This is because the nighttime background levels (approximately 45
dBA) are lower than the daytime levels (approximately 55 dBA); consequently, the person notices the greater

difference at night.
Activity interference can also occur depending on what the person is doing. For certain sound

levels, normal conversation may be possible but sleep may be difficult. Work that involves a high degree of

concentration may be affected by noise while manual labor may not be interrupted to the same level by the
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same sound. As mentioned, sound is a subjective concept. It is so subjective that a person may not consider a
particular noise source to be intrusive if that person is subjected to the same or similar noise over a long

period of time.

a. Noise Sensitive Areas

Land use determines the sensitivity of an area to noise. Residential areas are the most
sensitive to noise, particularly single family homes. Land uses which are less sensitive to noise include open
land, wooded areas, commercial properties, and agricultural areas. Land use within the study area can be
characterized as predominantly woodland and agricultural areas, occupying approximately 90% of the
proposed project area. The remainder of the proposed project area is characterized as residential, commercial,
industrial, other urban land, areas of mines/quarries/pits, transportaﬁon/¢ommerciaVutilitiés, other agricultural
land, and water resources. Residential, commercial, and industrial areas are located mainly on the primary

travel routes.

b. Measured Noise Levels
Tables I1I-19 and III-20 (Vol. IT) show existing noise levels, land uses, the measurement
period and the dominant noise source(s) at each site. This was validated in the field for the 42 noise
monitoring sites. Tables I1I-21 and IT1-22 (Vol. II) show the existing noise levels, the hourly vehicle volumes,
the distances from existing roadways and the estimated travel speeds on these roads, as applicable. In each
table, sites have been numbered. The location of each site can be viewed in the Air, Noise, and Energy

Technical Report.

3. IMPACTS
Noise prediction analyses were performed for the existing (1993) and the design year (2013)
scenarios. Table III-18 (Vol. II) identified the FHWA Noise Abatement Criteria (NAC) for various land use
Activity Categories. The criteria used for the previously identified sensitive receptors was Activity Category

B; representative of residences, schools, churches, and parks.

A traffic noise impact occurs when the predicted traffic noise levels in the design year. approach or
exceed the noise abatement criteria or when the predicted traffic noise levels in the design year substantially
exceed the existing noise levels. In both West Virginia and Virginia, the ‘approach’ criteria is 1 dBA less

than the noise abatement criteria for all categories. For Category B receptors that include residences, schools,
and churches, the approach criteria is 66 dBA. In West Virginia, a ‘substantial increase’ criteria of greater

than 15 dBA over the existing condition is applied. In Virginia, a ‘substantial increase’ criteria of 10 or more
dBA is applied.
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After a review of maps, preliminary plans, and field investigations, 42 noise locations were
measured in the study area. These noise locations were representative of the various land uses and vehicle
type and volume characteristics. Nearly 2,300 receptor locations were modeled to account for sensitive

receptor locations most likely impacted by the proposed project.

a. FHWA Criteria Exceeded in West Virginia

In West Virginia, there are 118 receptors (114 residences, 2 churches, 1 clinic, and 1 volunteer
fire department) that currently approach or exceed the FHWA Noise Abatement Criteria for the existing 1993

condition. In the year 2013, the predicted NAC would be exceeded at 200 receptors (195 residences, 3
churches, 1 clinic, and 1 volunteer fire department) under the No-Build Alternative, at 286 receptors (279
residences. 3 churches, 1 clinic, 1 cemetery, 1 care facility, and 1 volunteer fire department) under the
ASDEIS IRA, and at 66 receptors under the Preferred Alternative (WV).

In the Interchange Option Area, the NAC would be exceeded _at seven sites under the
Preferred Alternative (Line I) compared with two under Line A. In the Shavers Fork Option Area, the NAC
would not be exceeded under Line A, or the Preferred Alternative (Line S). _In the Patterson Creek Option
Area. the NAC would not be exceeded under Line P, or the Preferred Alternative (Line A). In the Forman
Option Area, the Preferred Alternative (Line F) would have one predicted exceedance while Line A would
have none. In the Baker Option Area, Line A and the Preferred Alternative (Line B) would have two
exceedances. In the Hanging Rock Option Area, Line R would have two predicted exceedances while the
Preferred Alternative (Line A) would have none.  Table II-23_(Vol. II) summarizes the total number of
receptors by FHWA Noise Activity Category each for each alternative in West Virginia.

b. FHWA Criteria Exceeded in Virginia
In Virginia, there are currently five receptors (4 residences and 1 church) which approach or
exceed the FHWA Noise Abatement Criteria for the existing 1993 condition. In the year 2013, the predicted
NAC would be exceeded at 18 receptors (17 residences and 1 church) under the No-Build Alternative, at 52
receptors (51 residences and 1 church) under the ASDEIS IRA, and at 8 receptors (8 residences) under Line
A '

“In the Duck Run Option Area, Line D1 and Line A would have one predicted exceedance,
whereas Line D2 would have none. In the Lebanon Church Option Area, Line L would have five more
predicted exceedances than would Line A (6 vs. 1). Table I1I-23 (Vol. II) summarizes the total number of

receptors by FHWA Noise Activity Category each for each alternative in Virginia.
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¢. Exceedance of the Substantial Increase Criteria in West Virginia
In West Virginia, the Substantial Increase Criteria does not apply for the existing condition. In

the year 2013, the number of predicted exceedances would be zero under the No-Build Alternative, 27
receptors under the ASDEIS IRA, and 85 receptors under the Build Alternative.

In the Interchange Option Area, neither the Preferred Alternative (Line I) nor Line A would
have predicted exceedances. In the Shavers Fork Option Area, neither Line A nor the Preferred Alternative
(Line S) would have predicted exceedances. In the Patterson Creek Option Area, Line P would have 2
predicted exceedances while the Preferred Alternative (Line A) would have none. In the Forman Option
Area, the Preferred Alternative (Line F) would have one predicted exceedance while Line A would have none.
In the Baker Option Area, the Preferred Alternative (Line B) and Line A would have the same number of
predicted exceedances (2). In the Hanging Rock Option Area, Line R would have 2 predicted exceedances
while the Preferred Alternative (WV) would have none._Table I11-24 (Vol. II) summarizes the total number of
receptors by substantial increase for each alternative in West Virginia.

d. Exceedance of the Substantial Increase Criteria in Virginia
In Virginia, the Substantial Increase Criteria does not apply for the existing condition. In the

year 2013, the number of predicted receptor exceedances would be zero under the No-Build Alternative, 5

receptors (5 residences) under the ASDEIS IRA, and 49 receptors (49 residences) under Line A (VA).

In the Duck Run Option Area, Line D1 would have three more predicted exceedances than
would Line A (15 vs. 12), whereas the number of predicted exceedances would be the same under Line D2 or
Line A (12). In the Lebanon Church Option Area, Line L would have 46 more predicted exceedances than
would Line A (54 vs. 8). Table I11-24 (Vol. II) summarizes the total number of receptors by substantial
increase for each alternative in West Virginia and Virginia.

e. Natural Areas of Concern

In addition to the residences, schools, churches and parks that were modeled, other sensitive
receptor locations were identified including Big Run Bog in the Monongahela National Forest, Great North
Mountain in the George Washington National Forest and the Greenland Gap Conservancy. The areas in both
National Forests have current measured dBA levels in the mid 40's. These levels are primarily generated from
the local activities in the forests and from vehicle usage on State Route 55 (George Washington National
Forest) and US Route 219 (Monongahela National Forest). The Greenland Gap Conservancy had measured
dBA levels in the mid 50's because of the traffic sound echo on Greenland Gap Road (County 3/3).
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For the proposed No-Build Alternative in the year 2013, the predicted levels for the
Monongahela and Washington Forest sites increase by 1 dBA due to future minor traffic volume increases.
The Conservancy site increases by 3 dBA to 59 dBA since the local traffic is predicted to double on
Greenland Gap Road.

For the proposed ASDEIS IRA in the year 2013, the predicted levels for the Monongahela and
George Washington National Forest sites increase by 3-4 dBA because of the predicted doubling of future
traffic volumes on the nearby routes. The Conservancy site stays at a predicted level of 59 dBA because
Greenland Gap Road remains the dominant sound generator at the Conservancy's closest point to the ASDEIS
IRA roadway centerline (approximately 457 meters or 1500 feet) and the proposed alternative does not add to

the total sound level at that distance. There are no predicted traffic noise impacts in these natural areas of
concern onongahela and Georce Washington National Forests an reenland Gap) according to the

FHWA guidelines.

For the Preferred Alternative (WV) in the year 2013, the George Washington National Forest
site increases by 7 dBA over the existing condition to 51 dBA. The Monongahela National Forest site
increases by 5 over the existing condition to 48 dBA. Similar to the ASDEIS IRA, the Conservancy site stays
at a predicted level of 59 dBA because Greenland Gap Road remains the dominant sound generator at the
Conservancy's closest point to the Preferred Alternative (WV) roadway centerline (approximately 305 meters
or 1000 feet) and the proposed alternative does not add to the total sound level at that distance. There are no

predicted traffic noise impacts in_these natural areas of concern (Monongahela and George Washington
National Forests and Greenland Gap) according to the FHWA guidelines.

4. AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
Avoidance, minimization, and mitigation measures would not be necessary under the No-Build
Alternative. The alignment development process for both the ASDEIS JRA and the Build Alternative
included efforts to avoid or minimize noise impacts to sensitive receptors through alignment shifts. However,
avoidance and minimization measures under the ASDEIS TRA were not as effective as they were under the
Preferred Alternative_and Line A (VA). Efforts to shift the ASDEIS IRA alignment away from sensitive
receptors were constrained by the fact that most sensitive receptors are in close proximity to the existing

roadway.

a. General Noise Reduction Measures
There are four general types of noise reduction measures used to mitigate noise impacts:
highway plantings, structures (buildings), earth berms, and barrier walls. Existing dense highway vegetation

can, under certain conditions, reduce traffic sound levels up to 5 dBA: to do so requires a vegetative cover of
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a minimum 30 meters (100 feet) in depth, 4.5 meters (14 feet) in height, and of sufficient density that no
visual path through it exists between the highway and the adjacent land use area. A narrow width of
vegetation would not provide any degree of effective sound level reduction. The use of highway plantings
and existing vegetation alone would not be an effective solution for substantial noise reduction. However,
where desirable vegetation exists between the proposed highway and the adjacent land use areas, every effort

would be made to preserve and encourage its propagation.

Intervening buildings themselves may be used as noise barriers, providing up to 15 dBA of
sound level attenuation. This amount would only occur when the buildings are continuous and there is no
direct line-of-sight between the source and the observer. A row of houses, depending on their spacing, can
typically reduce sound levels by 3 to 5 dBA. This shielding is most prevalent in the more populated areas
where residential, neighborhood, institutional, commercial, and/or industrial buildings exist. Given the rural

nature of the area, the use of structures would not be an effective means of noise attenuation.

Noise reduction measures such as earth berms and barrier walls would provide the greatest
degree of noise attenuation. A graded, vegetated earth berm that blends with the surrounding topography is
one of the more aesthetically pleasing noise barriers. The feasibility of berm construction would be
considered as part of the overall grading plan for the proposed project. There may be instances where an
effective earth berm can be constructed within normal right-of-way or with a minimal additional right-of-way
purchase. If right-of-way is insufficient to accommodate a full height earth berm, a lower earth berm could be
constructed in combination with a wall to achieve the necessary height and attenuation. An earth berm niay
also provide slightly more attenuation (up to 3 dBA more) than a vertical barrier wall of the same height

because of the better absorptive quality of the earth.

A solid, acoustically opaque barrier (barrier wall) can theoretically reduce noise exposure of a
property by as much as 15 to 20 dBA (one-third to one-fourth a reduction in noise level), although a typical
reduction is 10 dBA (about one-half). The barriers can be constructed from common building materials such
as concrete, wood, plastic, and recycled products. The design can range from relatively simple, straight-line
walls to complex designs that blend in with local features such as terrain and neighborhood characteristics.
The materials should be rigid and sufficient dense to provide adequate mitigation and drainage, while at the
same time be attractive, durable, and relatively maintenance-free. Both the on-site cost and the degree of
noise attenuation must be considered when selecting barrier wall materials. In addition, it is unlikely that any
one barrier wall type or material would be applicable in every situation. Consideration must also be made for
the on-site cost of the foundations, fabrication, erection, and maintenance of the wall, as well as for any

additional drainage costs that may be associated with the construction of the barrier.
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For maximum effectiveness, barriers should be as close as possible to either the source or the
receiver and should be high and long enough to mitigate adequately the site. Space limitations and public
involvement often determine the type of barrier used. A combination of earth mound topped by a wall can be
visually pleasing as well as functional. In some cases, the wall may serve to control access and eliminate the
need for and cost of right-of-way fencing. Barrier walls are typically not provided in areas where access to
adjacent development is necessary. The walls become ineffective at noise attenuation when opened up to

provide access on an uncontrolled access facility.

b. Conditions for Implementing Mitigation Measures
Mitigation measures (noise abatement) would be considered when one or more of the-

following conditions are met:

¢ The design year sound levels exceed or approach the FHWA Noise Abatement Criteria.
The approach criteria for West Virginia and Virginia is 66 dBA for Category B receptors
(representative of exterior sound levels for residences, schools, churches, parks and other
institutional activities) or;

¢ The predicted design year level substantially increases over the existing sound level at the
same site. In West Virginia, a substantial increase is defined as an increase greater than |
15 dBA over the existing condition. In Virginia, it is defined as an increase of 10 or more

dBA over the existing condition.

Mitigation considerations are comprised of two components: feasibility and reasonableness.
The feasibility of mitigating noise impacts deals primarily with quantitative elements such as topography,
access points, drainage, safety, maintenance requirements, other noise sources, and whether the proposed
insertion of a barrier could reduce the sound levels by a minimum of at least 5 dBA. The reasonableness of
mitigating noise impacts is a more subjective criteria. Reasonableness is based on such factors as the cost
effectiveness of protecting an isolated or small number of receptors, exposed wall heights, distances to
receptors from the mitigated source, 2 minimum decibel change of at least 3 dBA over the existing levels
(when people can first notice a minor change in the sound environment), residential support or desires for
noise abatement features, and concerns for physical and visual access to commercial establishments. Where
noise abatement considerations are warranted, every reasonable effort would be made to achieve adequate
noise level reductions for locations where the levels exceed the noise abatement criteria or where the

projected noise levels exceed the substantial increase criteria.
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A preliminary analysis addressed the receptors that required noise mitigation consideration.
Some receptors were eliminated from further noise abatement consideration (sound barriers) because of the

justifiable warrants identified below:

s  Safety issues, including line-of-sight requirements, particularly where the proposed
roadway and the local roads and driveways intersected at-grade;

+  Isolated or single receptor locations that would not typically warrant further consideration
because of the potential cost of protecting one site;

¢ Areas with only a few homes which did not have acceptable cost per receptor ratios;

e  Areas where the predicted noise contributions coming from other streets would have
predicted an insufficient Insertion Loss (IL) from any proposed solid wall structure;

+  Overriding direct access requirements to the roadways, particularly along most of the
ASDEIS IRA; and ’

*  Other considerations, such as business visibility and access to the general public.

¢. Preliminary Identification of Sound Barrier Locations

Noise mitigation via sound barriers was evaluated for those receptors that were not eliminated
from further study as a result of the justifiable warrants listed above. A preliminary location analysis
identified the noise mitigation areas to be studied. The proposed sites would be studied in greater detail
depending on the alternative and associated alignment selected. Detailed sound barrier justifications that deal
with specific lengths, heights, materials, costs, distances from the roadway, community desires, and visual

impacts would be analyzed in final design, in conjunction with the final alignment development.

Tables ITI-25 through ITI-27A (Vol. II) show the proposed preliminary sound barrier locations
and construction costs for the ASDEIS IRA, Preferred Alternative (WV), Line A (VA), and the option area
comparisons. The preliminary areas presented in Tables III-25 through III-27A (Vol. II) are very
conservative in length and location and would typically be the maximum extent of solid wall sound barrier
proposals. The cost estimates assume an average structure height of 6.1 meters (20 feet) and a cost of $16 per
square foot in both West Virginia and Virginia. However, these estimates may be slightly higher where

sections of proposed sound barriers cross bridges (due to the need for additional support requirements).

During final design some of the areas identified may be eliminated from further consideration
for the same reasons or warrants as were the others. In addition to these warrants, these areas may be
eliminated from further consideration because of proposed cut slopes and how the receptors may be shielded
from the roadway by the natural terrain. The final length, height, and cost of sites to be mitigated will be
addressed in the following section.
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5. FINALNOISEB R CONSTRUCTION NDATION:
The need for noise barriers at the preliminary locations identified in the ASDEIS were studied in
ater detail for the FEIS. e preliminary location of noise barriers for the Preferred Alternative and

Line A (VA) are identified in Table ITI-27B (Vol. II).

There are approximately 2,390 receptors located along the Preferred Alternative (WV) and Line A
(VA). _Two-hundred and one (201) of these receptors were found to approach or exceed the FHWA NAC,

thereby warranting noise abatement consideration.

Of the 201 receptors, forty-four (44) receptors were dismissed from_further consideration because
either 1) the receptor will have intervening areas of "cut" which will partially or completely shield the
receptor from highway generated noise, or 2) the receptor was located where there were too few receptors to
justify a noise barrier as a cost effective solution. _Fifty-seven (57) of 201 receptors are associated with
barriers 29-39, which are located in Virginia. Since the project is currently proposed not be constructed in

Virginia, final noise barrier locations for receptors in Virginia were not determined.

The remaining 100 receptors were found to warrant further noise abatement consideration. These
receptors were associated with barrier locations 1, 3, 10, 11, 13, 16, 19, 23 and 26 (Table III-27B (Vol. II).

These receptors were analvzed with refined barrier locations, lengths and elevations. The results indicate tha

of these 100 receptors, 22 are candidates for noise abatement, such as a solid structure acoustical feature.

The other proposed barrier locations were dismissed for various. Barrier 2 has receptors that are
50-60 feet below the highway. One half of the proposed barrier section is in cut. Barrier 4 has three receptors
that are approximately 20- elow the proposed roadway. Barriers 5. 6, 7 and 12 were eliminat
because the alignment was changed in this area. Barrier 14 (formerly known as the Eisner Line) required a
break in the proposed structure for relocated County Route 41, rendering this site as unfeasible. Barrier 15
had four residences that exist 20-80 feet below the grade of the proposed road. Barriers 17 and 20 ar
mostly in cut areas. Barriers 20, 27 and 28 are comp\letely in_cut. Barrier 22 has two receptors_located near
the bridge where there is some cut on either side. Barrier 24 has receptors that are 120 feet below the bridge.

Barrier 25 is one-half in cut and an access road from WV 55 would have to be cut off.

As mentioned, barrier locations 1, 3, 10, 11,13, 16, 19, 23 and 26 became candidates for further study.

After completing a detailed barrier analysis on these areas, it was concluded that barrier 13 was the only
location that warrants noise abatement with barriers under the established regulations. For the other locations,
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there are no practical, reasonable or feasible noise abatement measures which will eliminate or reduce the
predicted impacts at these facilities. Mitigation measures were determined to be unfeasible and/or

unreasonable due to the average cost per receptor incurred in protecting receptors that did not have a
minimum reducti f at least 3 decibels. The original minimum reduction was noted as 5 dBA. However,

in_order to provide a more conservative cost per receptor and a more liberal capture of affected receptors, a
lower minimum reduction was used. The results of the analysis are presented in Table III-27C (Vol. II). If,

during this final desi hase, any of the contingency conditions previously described cause abatement to be
considered reasonable or feasible for a given location, such determination will be made prior to_requesting
approval for construction advertisement. Commitments regarding any proposed and exact abatement measure
locations, heights and type (or approved aiternatives) will be made during a project reevaluation and at a time
before the construction advertisement is approved.

The WVDOH is committed to the construction of feasible noise abatement measures for the noise
impacted receptors identified above, contingent upon the consideration of the following:

+  Detailed noise analyses:
+  Cost-effectiveness analyses;
+ Community impact regarding desires, types, heights, and locations;

. eferences regarding compatibility with adjacent land uses. particularly as addressed by officials

having jurisdictign over such land uses; and,
¢  Safety and engineering aspects as related to the roadway user and the adjacent property owner.

WVDOH does not have an official policy regarding cost of noise barriers based on a maximum cost per

receptor. Cost effectiveness analyses are based on WVDOH’s internal guidelines of $25.000 per receptor.

This guideline figure was derived from WVDOH through communications with the other state DOT’s. It
pertains to all acoustical abatement features such as earthen berms or solid wall structures.
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AN CREATION RESOURCE

The proposed project's impact on recreation resources has been assessed. Details of the analysis are
included in the Socioeconomics Technical Report. _Refer to Section IIL, Y - Cumulative Impacts, of this FEIS
regarding cumulative impacts.

1. METHODOLOGY
Recreational resources within a 30-minute drive of the proposed project area were inventoried
through review of available mapping and coordination with Federal, state, and local government agencies,

private organizations, and persons with knowledge of existing and proposed recreational facilities.

Mapping of the proposed alignments was reviewed to identify direct impacts with known
recreational resources within the preliminary construction limits for the ASDEIS IRA, Preferred Alternative

(WV) and Line A. Impacts to recreation resources were rated on the following basis:

+  No Impact: The facility or recreational function of the facility would not be directly affected
by construction and/or operation of the proposed project;

¢ Minor Impact: Impacts were considered minor when construction activities could
temporarily, but not permanently, affect the recreational function of a specific resource; and

+  Major Impact: The primary function of a specific recreation resource would be directly
affected by construction and operation of a specific alignment, potentially resulting in the loss

of the recreational opportunity.

2. EXISTING ENVIRONMENT AND IMPACTS
Recreational opportunities offered throughout West Virginia and Virginia are diverse in nature and
include: water activities such as white water rafting, boating, and water skiing; fishing and hunting; hiking;
bicycling; rock climbing and rappelling; spelunking; cross-country and downhill skiing; golfing and court
sports; historical and environmental interpretive (educational) activities; jogging and walking; and scenic
driving. Recreation resources within a 30-minute drive from the proposed project are identified on Table III-

28(Vol. ID). These resources are discussed in detail in the Socioeconomics Technical Report.

There will be no use of Section 4(f) recreational areas by the Preferred Alternative in West
Virginia. Additionally, it has been determined that the Preferred Alternative (WV) does not use designated

park, recreation, wildlife or waterfowl areas from the Allegheny, American Discovery or Big Blue Trails or
from George Washington National Forest Management Areas, Monongahela National Forest Management
Prescription Areas or any historic resources. Tables III-29 and HI-30 (Vol. II) summarize the impact by

I-71



Corridor H Final EIS.

alternative and option area. An overview of each alternative's impact on recreation resources is provided

below, followed by a discussion of specific resource impacts.

The No-Build Alternative would not result in any impacts to recreation resources located in close
proximity to the proposed project area. Without regional access improvements, travel times to and from
recreation sites will increase as traffic volumes on major arterials increase. As access times increase,

potential recreationists may opt to find other, more easily accessible recreation areas that provide the same

type of activities. _This could result in a loss of patronage and associated local, regional, and state revenues.
Furthermore, the provision of safe access heavily influences use at those sites providing winter sports
activities. Given the mountainous terrain of the area, heavy snows create problems for drivers traveling the
winding, steep roadways of West Virginia. Such travel conditions may encourage potential users to seek out
other facilities that provide similar recreation opportunities.

Under the ASDEIS IRA, or under the Preferred Alternative (WV) and Line A (VA), access to
recreation resources would be an improvement over the No-Build Alternative. As noted in the CSDEIS, the
determination of effects resulting from access improvements to developed and undeveloped recreation
resources varies, depending upon the views of the recreation user and the recreation provider. One point of
view would be that improved access would result in a reduction of recreational enjoyment as resource
visitation increases in volume and frequency. This would likely be the case for those individuals who travel
to or relocate to the area seeking a more remote and primitive recreation experience. However, to others,
improved access would be positive, providing recreation opportunities that they might otherwise not have
visited. To the recreation provider, improved access might place user demands on resources which the
provider may be unable to meet. On the other hand, increased visitation could provide an opportunity for

growth and development of natural and developed recreation resources within the area.

Specific impacts to recreation resources under the ASDEIS TRA, and under the Preferred
Alternative (WV) and Line A (VA) are identified. For discussion purposes, these resources have been

grouped into five categories: national forest land supporting dispersed recreation activities, hiking and

bicycling trails, streams, local parks, and scenic driving.

a. National Forest Lands
Roads within the Monongahela and George Washington National Forests that would be
located within the construction limits of either the ASDEIS IRA, the Preferred Alternative (WV) or Line A
(VA) would be affected by construction and operation of the proposed facility. Relocation of forest roads and
intersections with these roads would be reconstructed to the standards of the Forest Service. However, no

additional access roads would be reconstructed and therefore, impacts associated with changes in access (i.e.
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loss of a recreational opportunity as a result of access denial, or increased demand on areas preserved for

remote experiences associated with additional access) would not occur.

(1) Monongahela National Forest
The ASDEIS IRA would traverse the Monongahela National Forest._There will be no
impacts to developed recreation resources or other 4(f) resources as a result of the ASDEIS IRA.

The Preferred Alternative (WV) would also traverse land within the Monongahela
National Forest. The FHWA has determined that the Preferred Alternative (WV) will not use any designated

Forest.

(2) George Washington National Forest
The ASDEIS IRA would traverse portions of the George Washington National Forest.
Through the Lost River area of Hardy County, West Virginia, the ASDEIS IRA would follow WV 55 on
existing location, skirting the northern boundary of the Forest Service lands.

The Preferred Alternative (WV) and Line A would also traverse portions of the George
Washington National Forest. Within the Duck Run Option Area Line A would pass through the northern end
of the Forest Service lands. The impact would be limited to the perimeter of the area and within the same

general vicinity as WV/VA 55. Therefore, the impact is considered to be minor. The FHWA has determined
that the Preferred Alternative (WV) will not use any designated recreation areas or Management Prescription

Areas protected ection 4(f) in the George Washington National Forest.

b. Pedestrian and Bicycling Trails
The development of pedestrian and bicycle trails throughout West Virginia has gained

momentum. Advocates note that there is a strong potential for the Tucker County region to become a major
trail hub in the national trails area where hikers and cyclists may head onto major trails in the north, east,
south, and west. Several trails cross the proposed alignments. Within the Monongahela National Forest,
these trails include the Allegheny Trail, the proposed American Discovery Trail, and the Shingle Tree Run
Trail. The Big Blue Trail is the only such trail within the George Washington National Forest.
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(1) Allegheny Trail

The ASDEIS IRA would impact the Allegheny Trail where the trail passes through the
Monongahela National Forest: FR 18/US 219, on Backbone Mountain; County 27, in Thomas; and WV 32, in
Thomas and Davis. At the first location, the Allegheny Trail follows FR 18/US 219 to Sugarlands Road
(County 25). Under the ASDEIS IRA, a 9,700 foot section of trail would be directly affected by the
realignment of US 219, between FR 18 and County 25. At the other locations, no impacts to the function of
the trail would occur. Where the Allegheny Trail follows County 27 into Thomas, the ASDEIS IRA would
span the North Fork of the Blackwater River and CR 27. The Allegheny Trail now follows WV 32 through
Davis. Under the ASDEIS IRA, this road would be widened, affecting a 7,500 foot section of the trail.

Impacts at both locations would be limited to a temporary loss of use during construction.

Under the Preferred Alternative (WV), there would be four involvements with the
Allegheny Trail where the trail passes through the Monongahela National Forest: County 27 in Coketon;
Western Maryland Railroad in Coketon; WV 32 in Davis; and FR 18 and 717 on Backbone Mountain. Both
crossings of the Allegheny Trail near Coketon by the Preferred Alternative (WV) would be on structure over
the trail. ;\Where the Preferred Alternative (WV) would span WV 32 and hence the trail,_the trail remains on
WV 32. The Preferred Alternative (WV) would also require the relocation of Forest Service Routes 18/717.
The trail would be directly affected by the highway and the relocation of FR 18/717. The forest service roads
would be relocated to the south and east of their present location and tie into US 219 approximately 3,000 feet
northeast of the existing intersection. This would require the relocation of the trail in this area._A_further

discussion of the Allegheny Trail is provided in Section IV. The FHWA has determined that the Preferred

Alternative (WV) will not use any designated park, recreation, wildlife or waterfowl areas from the Allegheny

Trail and therefore has determined that the involvement of the Preferred Alternative with the Alleghen

Trail does not constitute the sue of assertion 4(f) resource.

(2) Proposed American Discovery Trail

The National Park Service is currently conducting a Feasibility Study for the proposed
American Discovery Trail in regard to its designation as a National Scenic Trail. A decision on its
designation is expected in 1996. Alternative corridors for the trail through the Monongahela National Forest
have been proposed and a final corridor has not yet been selected by the national trail coordinators and the
National Park Service. Consequently, this analysis considers impacts to both the original corridor and the
proposed relocations through the Monongahela National Forest. _A_further discussion of the proposed
American Discovery Trail is provided in Section IV. The FHWA has determined that the Preferred
Alternative (WV) will not use any designated park, recreation, wildlife or waterfowl areas from the trail and
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therefore_was determined that the Preferred ernativ ’ tentia] involvement with the sed

American Discovery trail through use o ection 4(f) resource.

(3) Shingle Tree Run Trail
The trail head at US 219 west of Moore, West Virginia would be affected by roadway
improvements proposed under the ASDEIS IRA. The improvements would not impact the function of the
trail. None of the alignments under the Preferred Alternative (WV) would impact this trail.

(4) Big Blue Trail
Under the ASDEIS IRA, VA 55 would be widened where the Big Blue Trail now crosses
the roadway. No changes to the crossing or function of the trail would occur as a result of construction of the
ASDEIS IRA. Representatives of the George Washington National Forest have expressed concern that the
existing crossing is not readily visible to motorists and the potential for a serious or fatal accident exists at
this crossing. The retention of the existing crossing configuration is considered to be a major impact, due to
increased traffic volumes predicted for the ASDEIS IRA. _The FHWA has determined that the Preferred

Alternative will not use anv designated park. recreation, wildlife or waterfowl areas from the Big Blue

Trail, because it would have no involvement with the trail.

Under Line A and within the Duck Run Option Area, the section of the Big Blue Trail
which parallels the crest of the Great North Mountain near the West Virginia/Virginia state line would be -
directly impacted. This section of trail is located on private property and is maintained through a cooperative
agreement between the George Washington National Forest and the Potomac Appalachian Trail Club. The
Big Blue Trail would be impacted by Line A, Line D1, and Line D2 in the vicinity of the crossing of VA 55,
near the West Virginia/Virginia state line. Line A, D1, and D2 would cross the trail approximately 600 feet
southwest of the trail's existing crossing of VA 55. Concerns over the safety of the existing crossing were
expressed by representatives of the George Washington National Forest during early coordination activities
for this project. An improved crossing and development of a parking area for trail users were noted as
potential benefits that the project could provide with respect to the Big Blue Trail. Potential relocation routes
for the trail were developed with the assistance of representatives from George Washington National Forest.
In addition to the permanent impacts described above, construction activities could result in a temporary loss
of use of the trail.

c. Streams
Hunting and fishing are major recreational activities within West Virginia and Virginia. While
there are several designated public hunting and fishing areas within the 30-minute drive area, none would be

located near the proposed alignments. Outside of these designated areas, hunting and fishing are popular
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activities associated with the Monongahela and George Washington National Forest, as well as with most

other public recreation areas.

The ASDEIS IRA, the Preferred Alternative (WV) and Line A (VA) would cross a number of
streams that provide fishing and/or boating opportunities. Access to these streams would be improved under
either alternative. Neither alternative would have a major impact on the recreational opportunities currently
afforded by these streams. '

d. Local Parks
Local parks primarily serve residents of the surrounding community; only a small percentage
of total attendance comes from outside of the community. Therefore impacts to local parks have been
considered for only those parks that are located adjacent to the proposed alignments or adjacent to a
connecting roadway. Four local parks, River City Park (Parsons), Mill Race Park (Parsons), Moorefield City
Park, and J. Allen Hawkins Park (Wardensville) are located near the proposed alignments.

Three local parks, Mill Race Park and River City Parks (both located in Parsons) and the
Moorefield City Park are located in close proximity to the ASDEIS IRA. No right-of-way would be required
from parcels associated with these parks. The ASDEIS IRA would improve access to these facilities. The
current function of these local parks would not be affected by the ASDEIS IRA.

Under the Preferred Alternative (WV), there would be no use of the four local parks

previously identified, nor would there be any impairment of park functions.

e. Scenic Driving
Given the natural beauty and diverse viewsheds across West Virginia and Virginia, scenic
driving is considered to be an important major recreation acﬁvity in West Virginia and Virginia. There are
currently no state designated scenic byways in West Virginia or Virginia that would cross or would be
adjacent to any of the proposed alignments. In Virginia, preliminary information provided for the /993
Outdoor Recreation Plan indicates that VA 55 and VA 600 may be eligible for inclusion in the Virginia

Scenic Byways Program. Both of these routes would be adjacent to or crossed by the proposed project.

In Virginia, much of the ASDEIS IRA would consist of upgrading existing VA 55. Scenic
driving conditions on VA 55 under the ASDEIS IRA would likely improve as the safety of the facility is
improved. The ASDEIS IRA's impact to scenic driving opportunities on VA 600 would likely be minor
because VA S5 currently intersects VA 600 at-grade.
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Construction of the Preferred Alternative (WV) would provide additional scenic driving
opportunities within West Virginia.

3. AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
Direct impacts to recreational resources resulting from construction and/or operation of the
alignments now under consideration were reviewed. Reasonable measures that will be implemented to reduce

or eliminate the identified impacts have been developed and are discussed below.

a. Pedestrian and Bikeway Facilities _

o Although there are no impacts to existing pedestrian and bicycle facilities, other than hiking
trails, bikeway facilities would be provided as mitigation for reéreation resource impacts in general. Under
the Preferred Alternative (WV), a separate bikeway facility will be provided as discussed in Section II. Exact
locations would be provided in the final design.

b. Trails
Final design of the ASDEIS IRA or the Preferred Alternative (WV) will include signing
aleﬁing motorists of trail crossings or shared right-of-way, where appropriate. Similarly, in those areas where
trails would cross or parallel the ASDEIS TRA or the Preferred Alternative (WV), design will be sensitive to
sight distance requirements to minimize the potential for vehicle-pedestrian conflicts. Finally, in those areas
‘where trails and the ASDEIS TRA or the Preferred Alternative (WV) would share right-of-way, adequate

shoulder width will be provided to accommodate bicyclists and pedestrians.

c. National Fg_rest Land
Under either the ASDEIS IRA or the Preferred Alternative (WV), mitigation other than fair
compensation for property purchased is not required. Representatives of the Monongahela National Forest
and the George Washington National Forest will be updated with regard to construction scheduling and

activities in a timely manner so that users are aware of construction zones and detours.

Overall construction impacts to trails under either the ASDEIS IRA or the Preferred
Alternative (WV) will be mitigated through coordination with the West Virginia Scenic Trails Association,
Inc. (Allegheny Trail), Monongahela National Forest (Allegheny American Discovery and Shingle Tree
Trails), West Virginia Rails-to-Trails, Inc. (proposed American Discovery Trail), George Washington
National Forest (Big Blue Trail) and the Potomac Appalachian Trail Club (Big Blue Trail). This should
ensure the development of suitable temporary and permanent relocation routes where required, as well as the

installation of trail markers so that the trails can remain open during construction.
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Under the ASDEIS IRA, impacts to the Allegheny Trail at Backbone Mountain could be
mitigated by relocating the trail onto relocated US 219, resulting in a minor change in distance. Impacts to
the proposed American Discovery Trail near Greenland Gap could be mitigated by relocating trail onto

relocated County 3/3 and 3, resulting in a minor change in distance.

Under the Preferred Alternative (WV), impacts to the Allegheny Trail where it follows FR 18
and US 219 will be mitigated by rerouting the Allegheny Trail onto new FR 18. Additionally, a pedestrian
footbridge, trail access and parking will be provided at the Cheat River Valley Scenic Overlook. Impacts to
the proposed American Discovery Trail between Porterwood and Parsons associated with the Preferred
Alternative (WV) will be mitigated by relocating the trail to the corridor originally proposed by the West
Virginia Rails to Trails group.

Under the Preferred Alternative (WV), there is no encroachment on the Big Blue Trail. The
SDEIS 1 and Line A (VA) if constructed would have some involvement with the Bi lue Trail;

however, since Virginia has chosen not to pr ceed with either of those alternatives, no impacts to the Big

Blue Trail will occur. Therefore, no mitigation measures are necessary for the Big Blue Trail.

d. Local Parks
Although there will be no use of local parks under either the ASDEIS IRA or the Preferred
Alternative (WV) coordination _with local _park_ jurisdictions will be maintained through final design and
construction.

e. Scenic Routes
The intersection of VA Route 55 and VA Route 600 should be designed in accordance with

design standards of the Virginia Scenic Byways Program to ensure that VA 600 and VA 55 remain eligible
for designation as Virginia Scenic Byways. Such efforts would require roadway design coordination between

VDOT and the Virginia Department of Conservation and Recreation.
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K. VISUAL

The visual impact assessment is based on guidelines provided in FHWA's Visual Impact Assessment for

Highway Projects._Refer to Section III, Y - Cumulative Impacts, of this FEIS regarding cumulative impacts.

1. METHODOLOGY
The existing visual environment was inventoried via field visits, and determinations of existing
visual quality were made for resources_selected for visual analysis. Visual resource impact determinations
were based on comparisons of existing conditions to the proposed condition, taking into account the setting of

the sensitive resources.

a. Identification of Sensitive Visual Resources

Visually sensitive resources are resources whose setting are either (1) integral components or
the primary function of the site and the viewer's activity or experience, or (2) are contributing factors to the

qualifications of a_cultural resource’s eligibility for, or listing on, the National Register of Historic Places

(NRHP). Thirty-one resources were gvaluated based on their proximity to the ASDEIS IRA, the Preferred
Alternative (WV) or Line A (VA).

b. Viewshed Inventory
The viewshed inventory established the existing or baseline visual condition from which the

impact assessment was made. Viewshed inventories were based on a 360 degree view from the resource.

These inventories were used to develop information contained in Table IT11-32 (Vol. II).

¢. Impact Assessment

Visual impacts were assessed for two viewer groups: those with a view from the proposed
project and those with a view of the proposed project. The proposed project's visual involvement with a
resource could fall into one of four categories: No Involvement; Low Degree of Change; Moderate Degree of

Change; or High Degree of Change.
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+ NOINVOLVEMENT:
A determination of "No Involvement” indicated that there would be no change to the
existing visual environment: i.e., the No-Build Alternative would not alter the existing
viewshed and either the ASDEIS IRA or the Preferred Alternative (WV) or Line A (VA)
would be so far removed from the site that the resource would not be visible and there

would be no concern over visual invoivement.

+ MINIMAL DEGREE OF CHANGE:
A "Minimal Degree of Change" indicated that there would be little if any visual change
between the resource and the proposed project or that the view of the road would be so far

away that it would go almost unnoticed.

+ MODERATE DEGREE OF CHANGE:
A "Moderate Degree of Change" indicated one of the following: there were dominating
visual intrusions in the viewshed from other sources, such as topography, vegetation,
structures, or distance; the affected viewshed was_not a contributing character to the
resource’s qualification for inclusion in the NRHP; the level and nature of viewer activity
would not be negatively affected; or, there was a weak visual contrast between the

proposed facility and the existing landscape.

+ HIGH DEGREE OF CHANGE:
A "High Degree of Change" indicated that the visibility and proximity of the project
would be inconsistent with the visual expectations of the public; the visibility and
proximity of the project would be in strong contrast with the existing landscape; the

project would be in an area of substantial visual importance with limited other visual

intrusions, or the project would visually adversely affect the setting of an NRHP eligible

or listed property whose visual setting was a contributing character to the property’s
eligibility for inclusion in the NRHP.

2. EXISTING ENVIRONMENT
The existing visual environment is the baseline condition of the visual assessment and was the
framework upon which impact determinations were made. The existing visual environment is a combination
of the existing natural and man-made physical characteristics of the proposed project area, the principal

viewers, and the resources selected for visual analysis within the proposed project area.
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a. Visual Characteristics of the Proposed Project Area

The proposed project area has a variety of visual qualities due to its mountainous terrain, vast
forested areas, and rural pature. The land within the proposed project area is primarily forested,
approximately 75 percent of the total land area. Twenty percent of this forest land is contained within the
Monongahela and the George Washington National Forests. ‘Within the project area, the project involves only
the northern most portion of each of these Forests. Much of the land within the Forests remains natural in
appearance. The existing modifications in the Forests include roadways, utility corridors, timber harvests,

and pockets of residential and commercial development.

The dominant visual features of the project area are its mountainous topography and the
forested areas. Occasional rock outcrops and formations and numerous streams and rivers add to the overall
visual quality of the forested areas. On the West Virginia side of the project, over 70 percent of the project is

in forested, mountainous terrain. This is the case for about 50 percent of the project within Virginia; the

remainder being primarily agricultural.

Cropland and pasture occupy about 20 percent of the land. On the Virginia side of the project,
the Shenandoah Valley is well known for its pastoral landscape. The visual quality of the Valley is a major
factor in its popularity as a tourist destination, making the economic benefits of tourism in the Shenandoah
Valley comparable to the area's agriculture and industry sector (Draft, The 1994 Virginia Outdoors Plan,
December 1993.) In West Virginia, the Old Fields, Forman, and Lahmansville areas provide similar pastoral
settings. Héwever, tourism is not currently a major contributor to the economy of these areas. On the West
Virginia side of the project, approximately 18 percent of the land area is in an agricultural or pastoral setting,
primarily in the Old Fields,-Forman, and Lahmansville areas, as well as the area between Elkins and Kerens.
On the Virginia side, from Wheatfield to Strasburg, approximately 50 percent is in an agricultural or pastoral

setting.

The remaining five percent of the total project area is in residential, commercial, industrial,
and mining use. Within the project area, the few developed areas have maintained either rural or small town

characteristics.
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b. Principal Viewers of the Proposed Project Area
Resource viewers are divided into two groups: those viewing from the proposed project

(tourist, local, and through traffic) and those with a view of the proposed project (residential, recreational,
community, educational, commercial, and industrial). The function and location of the resource determine the

viewers affected.

c. Sensitive Visual Resources
The 31 resources selected for visual analysis are listed on Table ITI-31 (Vol. IT). The table also
identifies the resource type (cultural, recreation, etc.), the resource importance, and the resource's overall

existing visual quality.

A resource's overall visual quality is based on the combination of and dominating features
within its viewshed. A_resource's visual environment can be classified as either distinctive, common, or
minimal. A distinctive visual environment most clearly exhibits the natural processes or characteristics of a
region. A common visual environment is characteristically typical within a region. A minimal visual
environment is low in visual diversity and is often characterized by intrusions such as trash and manmade

alterations to the surrounding landscape.

(1) Cultural Resources

Of the 31 sites_selected for visual analygls in_the ASDEIS, were cultural resources

Fort Pleasant, Buena Vista Farms, Willow Wall, The Meadows, and the P.W. Inskeep House._Although these
five sites are not located close to the Preferred Alternative (WV), it was necessary to evaluate the potential

the Preferred Alternative (WV) to result in an Adverse Effect on . or use of, these properties. . An additional
12 cultural resources were evaluated in the ASDEIS based solely on their proximity to either the Preferred
Alternative (WV), Line A (VA) or the ASDEIS IRA; for those 12 cultural resources, setting is not a

contributing factor to their qualifications for inclusion in the NHRP. All of the cultural resource properties
selected for visual analysis area included in Table I11-33 (Vol. IT),

(2) Recreation Resources
Of the nine recreation resources evaluated, two are National Forests, three are trails, and
four are community parks. _The visual settings of the National Forests vary, but are primarily dominated by

densely forested vegetation in a mountainous setting. Both the Monongahela and the George Washington
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National Forests offer scenic viewing opportunities and, overall, are considered to possess common scenic

qualities for the region.

Within the proposed project area, both the Allegheny Trail and the proposed American
Discovery Trail are primarily located within the Monongahela National Forest. The visual setting for both
trails is diverse within the mountainous and forested terrain. In part, the routes of both trails follow US, State,
County, Local, and Forest roads_or are located on non-trail designated right-of-way. These trails are
discussed in detail in Section II-J, Recreation Resources. The visual quality of both trails is considered to be

common in the areas where the trails would be involved with the proposed project.

The Big Blue Trail is located in the George Washington National Forest within the
proposed project area. The visual experience along this trail primarily consists of an undisturbed,
mountainous, forested setting. The trail currently crosses VA 55 at-grade, in a visual setting typical of the
area. The visual quality of the trail is considered to be distinctive mostly due to the generally undisturbed
setting and scenic vistas along the trail. _However, its visual quality is considered to be common in the area
where the trail would be involved with Line A (VA).

The four parks in the proposed project area include River City and Mill Race Parks in
Parsons, Moorefield City Park in Moorefield, and the J. Allen Hawkins Community Park in Wardensville.
Visually, River City Park is surrounded by development associated with Parsons. Located in a narrow
floodplain, the park is bounded to the northwest by US 219 and a mix of residential and commercial
development border the remaining sides of the park. Forested mountains provide the background view from
the park. The visual quality of the area surrounding the park is considered to be minimal due to trash and
debris surrounding the park's foreground views._The Preferred Alternative (WV) does not require the use of

any property from any of these parks.

Mill Race Park is located within a large floodplain on the eastern side of Parsons. It is
bounded by US 219/72 and a mix of residential and commercial development to the north and northeast,
Shavers Fork and an open valley to the east and southeast, and mountains and light residential development to
the west. Densely wooded mountains provide the visual backdrop for the park. The visual setting is that ofa
rural community park in a mountainous setting. The overall visual quality of the park is considered to be

common for the region.

Located within a long valley, the Moorefield Community park is surrounded on three
sides by a mix of commercial, industrial, and residential development associated with Moorefield. From the
park, the remaining view to the west is that of a long and narrow valley in agricultural use. Mountains

provide the visual backdrop for the park. The J. Allen Hawkins Park is situated in a small floodplain in the
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rural community of Wardensville. To the west, it is bounded by a few homes and the foot of Anderson Ridge.
To the east, it is bounded by woods, Waites Run, and the foot of an unnamed ridge. The overall visual quality

of both parks is considered to be common for their respective regions.

(3) Unique Physical Features
The three unique physical features of the area that are visually sensitive include
Greenland Gap, a National Natural Landmark; Hanging Rock, an outcrop on privately owned land next to
WYV 55; and the river sinks area on the Lost River. Greenland Gap is a unique water gap formed by the
cutting down of Patterson Creek Mountain by the North Fork of Patterson Creek. Visually, the Gap is flanked

by sheer cliffs of Tuscarora sandstone that rise 244 meters (800 feet) above the creek. Below the sheer cliffs
are talus slopes and a variety of vegetation dominating the view. The Gap was acquired by the Nature
Conservancy in 1974 for the purpose of protecting its natural beauty, as well as its diverse vegetation and

wildlife. The visual quality of the Gap is considered to be distinctive.

Hanging Rock is a rock outcrop located on a privately owned farm and sits approximately
42 meters (136 feet) above WV 55. The view surrounding Hanging Rock includes the narrow, winding route

of WV 55 running parallel to the Lost River and a relatively undisturbed mountainous backdrop. The visual
quality of Hanging Rock is considered to be distinctive_in the project area.

The river sinks area is a classic example of karst topography (caverns, sinkholes, and

solution cavities) in which the Lost River “disappears’ into the calcareous rocks of the riverbed. Below the
riverbed, the water follows solution cavities until it reappears as a surface seep approximately 76 meters (250
feet) down the riverbed. A roadside picnic area is located in the vicinity of the sinks, along the northern side

of WV 55. The overall visual quality of the Sinks area is considered to be minimal.

(4) Designated Scenic Areas

The project has no involvement with designated scenic areas. However, the Virginia
Department of Conservation and Recreation is considering designating the portion of VA 600 in Frederick
County and the portion of VA 55 in Shenandoah County as State Scenic Byways. In the proposed project
area, VA 600 is a two-lane, winding secondary road located at the bottom of a narrow valley, between two
steep ridges. VA 600 intersects VA 55 at-grade. Within the proposed project area, this portion of VA 600 is
not especially scenic: either side of the road is strewn with trash and, on the eastern side of VA 600, a small
quarry is also strewn with trash and debris. For this reason, the visual quality of VA 600 at this location is
considered minimal. In Shenandoah County, VA 55 is a two-lane highway that traverses the pastoral scenery

of the Shenandoah Valley. The surrounding scenery along VA 55 is considered to be distinctive.
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3. VISUAL IMPACTS
Understanding approximately how the proposed project would look and its proximity to the existing
resource is important in understanding the associated visual resource impacts. Computer models simulating
the proposed project's visual involvement were prepared _(Exhibits 111-27 through T11-40 in the ASDEIS) for
selected visual resources. The reporting of the degree of change is separated into two categories: the project's

changes to and impact on the view from the proposed project and the project's changes to and impact on the

view of the proposed project.

a. View from the Proposed Project

In the project area, roadways are the main n'a.nsportatioh link: they are vital to the area's
economy and way of life. Roadways are also considered public places which provide an important sense of
community identity. Often, the clearest and most lasting impression of a community or an area is formed by
what is seen from vehicle windows. Roadway users are not limited to motorists alone: cyclists, hikers,
pedestrians, and others can be expected to use and appreciate views from the road (Dutchess Roadside
Council, 1989). Given the mountainous, forested and agricultural character of the area, any new roadway
would offer the roadway user scenic mountain vistas and views. The following summarizes the visual
resource changes and impacts associated with the Preferred Alternative ine A) and the

IRA, as seen from the proposed project.

(1) No-Build Alternative

The No-Build Alternative would not alter the existing roadway user's views.

(2) ASDEIS Improved Roadway Alternative

The ASDEIS IRA would not substantially detract from the visual experience of and from
the existing roadway. The addition of truck climbing lanes, straightening of sharp curves, and widening of
shoulders would have a minimal degree of impact on a viewshed that already includes a well-traveled
roadway. However, in areas where the ASDEIS IRA would be on new alignment away from existing roads,
such as the area between Bismarck and Forman, scenic vistas would likely be opened up where none
previously existed. It is also possible that the roadway user's enjoyment of the view from the road would be
improved under the ASDEIS IRA since traffic conditions would be improved. However, it is also possible
that improved roadway conditions could increase traffic volumes. Depending on a resource's proximity to the

ASDEIS IRA, increased traffic volumes could also lessen the resource's surrounding visual quality.
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(3) Preferred Alternative (WV) and Line A (VA)
Being on new alignment, the Preferred Alternative (WV) and Line A (VA) would make

available vistas and vantage points of the area that were previously unavailable by vehicle. In areas of major
cuts, the Preferred Alternative_(WV) would offer views of the geologic processes of the area. While the
Preferred Alternative (WV) would offer expanded views of the area's character, it may not provide as intimate
a visual experience as do existing roadways. In addition, the Preferred Alternative (WV) would avoid passing

directly through existing communities. As a result, the feeling of local communities may not be as evident as

it would be while traveling on existing roadways.

b. View of the Proposed Project
The .assessment of potential visual impacts was based on three factors: (1) The visual

components of the facility itself and the facility's relationship to the surrounding environment, (2) The
potential change to the existing visual environment that the facility would have on the sensitive viewers of the

resource. and (3) the importance of the visual setting as a contributing factor to the cultural resources

determined to be eligible for, or listed on, the NRHP.

Table ITI-32 (Vol. II) summarizes both the resource's visual involvement with proposed
alternatives and the primary viewers affected. Distance reported is the approximate distance from the closest
construction limits of an alignment to a primary vantage point of the resource. The table also indicates
whether or not the proposed alignment would be visible from the resource and, if visible, the approximate
perspective (e.g.: the view of the alignment would be in the foreground and the proposed roadway alignment

would be at-grade). Table I1I-33 (Vol. IT) summarizes the_potential degree of change associated with each
alternative for each resource. Table III-34 (Vol. II) summarizes the basis for the visual impact

determinations.

(1) No-Build Alternative

The No-Build Alternative would not impact the existing viewshed within the project area.

(2) Improved Roadway Alternative
Approximately 75% of the ASDEIS IRA would remain on existing alignment with minor
modifications. _The ASDEIS IRA between Bismarck and Forman would primarily be on new alignment,
crossing the Allegheny Front and Patterson Creek Mountain. The ASDEIS IRA through this area would
traverse relatively undisturbed mountainous terrain. While construction of the ASDEIS IRA through this area

would alter the visual character of the immediate area, the area is so sparsely populated that the_degree of

visual intrusion would be considered moderate.
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Of the 31 resources_selected for visual analysis, most are located along or in close
proximity to existing roadways that are part of the ASDEIS IRA. Therefore, the associated changes for visual
resources under the ASDEIS IRA is higher than it is under the Preferred Alternative (WV). Of the 31 sites
evaluated, four resources would experience a high degree of change in the visual setting and 12 resources

would experience a moderate degree of change. The ASDEIS IRA would result in a high degree of change on
the visual quality from the Kerens Historic District, Moorefield City Park, the P.W. Inskeep House, and the

Baughman House.

Computer models depicting the ASDEIS TRA's approximate visual involvement have
been developed for those sites with a high degree of change resulting from the ASDEIS IRA. While the
ASDEIS IRA would only have a moderate impact on the scenic viewshed of the Allegheny Trail, a computer
model has been prepared because of the interest in this resource. These models were presented in_Exhibits
I1-27 to IT1-31 of the ASDEIS.

(3) Preferred Alternative (WV) and Line A (VA)

The introduction of a four-lane, divided highway on new alignment through mountainous,
forested and agricultural areas would change the surrounding viewshed.__In general, the four-lane visual
intrusion of the Preferred Alternative (WV) and Line A(VA) would be greater than that of the two-lane
ASDEIS IRA simply due to the size of the facility.

While the Preferred Alternative (WV) and Line A (VA) could be considered a change to
the existing visual environment, the fact that it would be on new alignment makes it possible to avoid visually
sensitive resources. Under_ the Preferred Alternative (WV), 3 sensitive resources would experience a high

degree of change in their visual setting and six would experience a moderate degree of change. The sites with
a high degree of change would be the Kerens Historic District, the Hawse House, and Hanging Rock.

Hanging Rock is on a privately owned farm, and is not a cultural resource. Line R would also have a high
degree of impact on Hanging Rock. ‘

The Preferred Alternative (WV) in the Interchange and Forman Option Areas (Line I and
Line F) would have no visual involvement with the 31 sites evaluated. Line P in the Patterson Creek Option
Area would have no visual involvement with the evaluated sites. The lines within Option Areas that would be

in the proximity of sensitive visual resources are identified below.

* Shavers Fork Option Area_(WV): Line A and the Preferred Alternative (Line S)

would alter the visual environment of the portion of the Monongahela National Forest
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through which it traverses. However, the visual change under either line would be

moderate.

Baker Option Area (WV): Line A and the Preferred Alternative (Line B) would alter
the visual environment of the John Bott House. However, the visual change under

either line would be considered moderate.

Hanging Rock Option Area (WV): Line R would change the visual environment
surrounding privately owned Hanging Rock. For those viewing Hanging Rock from
the scenic pull-offs along WV 55 or from the Lost River, Line R would be a greater
visual intrusion than would the Preferred Alternative (Line A). The bridge over the
Lost River associated with Line R would obstruct the view of Hanging Rock. The
same bridge associated with the Preferred Alternative (Line A) would be immediately

behind Hanging Rock, altering the visual context of this feature.

The viewshed of the Baughman House would be moderately changed by Line R Line
R would be to the west of or behind the principal viewshed associated with the
Baughman House. _The Preferred Alternative (WV) would be in the immediate
foreground of the site's viewshed and result in a moderate degree of change.

Duck Run Option Area_(VA): Lines D1, D2, and Line A_(VA), would result in a
moderate visual change to the following sites: the Big Blue Trail, VA 600, and the
George Washington National Forest. There would be little visual difference between

these three lines and their relative visual impact.

Lebanon Church Option Area_(VA): Line L_and Line A (YA)_v_vould result in a
moderate change to the viewshed of VA 55. Neither would be visible to Vesper Hall
and Tenant House. Unlike Line A, Line L would not be visible from the
Boehm/Coffelt House.

4. AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
The quality of the view from the road and of the road are important considerations for this project

because the highway would serve as one of the principal means of entry into West Virginia and Virginia, and

because it would serve as the gateway to the area's vast forested, rural, and natural scenic beauty. As such, an

objective of the design of Corridor H would be to construct a facility that is visually compatible with the

mountainous and rural environment. Possible minimization and mitigation measures are divided into three
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categories: general measures based on design, construction, and landscaping techniques; scenic overlooks to

enhance the visual experience associated with the proposed project; and site-specific measures to mitigate the

changes previously identified.

a.

Genera]l Measures
General mitigation measures could include the following:

o Bifurcate the road where possible. This provides a much more intimate driving
experience; like that of driving on a two-lane roadway, only safer. Where possible,
earthwork and vegetation would remain in the median between the bifurcated roadways

to help block the view of the opposing roadway;

¢ Design the highway as a modified parkway by providing a generous right-of-way, wide
medians with island plantings, rounded slopes, and heavy plantings along the highway.
This design concept could result in additional right-of-way acquisition costs and
displacements. However, it would be visually effective and would improve the scenic
quality of the viewshed from the roadway and of the roadway by returning the landscape
to a more natural looking state; it would improve the chances for faster and more
successful revegetation of the right-of-way; and it would reduce the chances for slope
stability and erosion problems. Strategic gaps in plantings could also be used to frame
scenic views. Roadside plantings could be used to help hide views of unattractive
features such as power lines (FHWA, 1990);

i Landscélpe the median with trees, shrubs, and flowers. Where such plantings pose safety
hazards, provide guardrails to prevent vehicles from running into the plantings. Provide
plantings that match the surrounding vegetation. In areas where the road traverses open
valleys, provide mass plantings of wildflowers in the median. This would be effective in
areas such as Forman, Lahmansville, Old Fields, and the Shenandoah Valley;

o Enhance the visual quality of the area by laying the roadside cuts back and planting them
with indigenous vegetation. This would eliminate the barren, unnatural appearance of the

roadside; and
s  Provide pulloffs with information plaques describing geologic processes in areas where

geologic features are unique or outstanding. Use native materials to construct pedestrian

barriers or safety walls at these pulloffs.
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b. Scenic Overlooks
Potential locations for scenic overlooks associated with the Preferred Alternative_(WV) and
Line A (VA) are provided below. Detailed locations are provided in the Alignment and Resource Location

Plans. Coordination has been maintained with the WV Tourism Division at WVDOT.

¢ Cheat River Valley Scenic Overlook (WV)
Northeast of Hambleton, the plan sheets indicate a possible scenic overlook of the Cheat
River Valley. A nice view of the Cheat River Valley could be provided on_the Preferred
Alternative (WV), between stations 3855 and 3870. The overlook could use what would
be the abandoned portion of Olsontown Road (FR 717). Vegetation currently blocks the
view and would have to be selectively cut to open it up (It may also be necessary to cut
vegetation selectively on the north side of US 219 below). This spot would seem to

provide easy access for west-bound travelers to pull off and get back on.

+  Allegheny Front Scenic Overlook (WV)

A sweeping, scenic overlook from the Allegheny Front could be provided on_the

Preferred Alternative (WV), near station 5125 to 5130.

+  Clifford Hollow Bridge Scenic Overlook (WV)
A scenic overlook of Clifford Hollow and the bridge could be provided on the Preferred
Alternative (WV), near stations 6505 to 6525. The Clifford Hollow Bridge could be a
central part of the scenic pull-off. Displays showing the stages of bridge construction
could be provided.

+  Hanging Rock Scenic Overiook (WV)
A scenic overlook of Hanging Rock, Hanging Rock Ridge, and the Lost River could be
provided for either the Preferred Alternative (WV) or Line R, near station 7160. Viewers
would look back across the Lost River to view the Hanging Rock formation. Displays

could be provided, indicating the geologic processes at work.

¢+ West Virginia Welcome Center - Lost River Valley Scenic Overlook
A West Virginia Welcome Center and a scenic overlook of the Lost River's unique

geologic formations to the north of the river could be provided on the Preferred

Alternative (WV), near station 7425.
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Great North Mountain Scenic Overlook (VA)
A scenic overlook on Great North Mountain across the valley to Paddy Mountain could
be provided for either Line A, Line D1, or Line D2 near stationg 7810 to 7820.

Laurel Hill Scenic Overlook (VA)
A scenic view from Laurel Hill into the valley below could be provided on Line A, near
stations 8185 to 8190.

Virginia Welcome Center - Little North Mountain Scenic Overlook (VA)

In the vicinity of the project area, the nicest vista of the valley would come from a
vantage point on top of Little North Mountain. A visitor's center could be provided at the
top of Little North Mountain, providing a scenic vista of the Shenandoah Valley. An

access road to such a vista would be necessary.

Construction of scenic overlooks will be further considered during final design. Factors to be

considered concerning the feasibility of construction of scenic overlooks will include:

iy

Ability to maintain required alignment and road grade to access the proposed overlook;

Suitabilitv of geological subbase to support the proposed overlook:

Ability to properly orient the overlook to accomplish its purpose of providing an attractive

viewshed;

Practicabili f additional excavation learing of vegetation to provide for the scenic

overlook;

Assurance that access to the scenic overlook from the highway can be designed to assure
adequate and safe sight distances for vehicle operators.

Possible Mitigation Measures for Specific Impacts
Table III-35 (Vol. IT)identifies possible measures to mitigate high degrees of visual changes.
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L. L URCES

"Cultural Resources” are the potentially significant, patterned physical remains of human activity
distributed about the landscape over time. They include, for example, historically or architecturally notable
structures, the locations of important events, early industrial resources, battlefields, historic roads or railroad
right-of-ways, Native American archaeological sites, and so on. They may range in size and complexity from
an entire district containing dozens of majestic high-style buildings to the scattered, millennia-old remnants of

a prehistoric camp site.

This section summarizes those studies which have transpired to date to determine the effect of the
proposed project on cultural resources. _All cultural resource efforts are in compliance with the Antiquities
Act of 1906; the National Historic Sites Act of 1935; Section 106 of the Historic Preservation Act of 1966, as
amended; the Department of Transportation Act of 1966; the National Environmental Policy Act of 1969;
Executive Order 11593: "Protection and Enhancement of the Cultural Environment" (1971); the
Archaeological and Historic Preservation Act of 1974; the regulations of the Advisory Council on Historic
Preservation (36 CFR 800); 36 CFR 63; the Secretary of the Interior's Standards and Guidelines for
Archaeology and Historic Preservation; West Virginia Code 29-1-6b; the Virginia Antiquities Act; Code of
Virginia Title 10.1-2305; and current research guidelines provided by the West Virginia Division of Culture
and History (WVDCH) and the Virginia Department of Historic Resources (VDHR).

During the drafting of the ASDEIS, a preliminary total of 1,154 cultural resources were identified within
the selected corridor (Scheme Option D5).. Of these, 891 were individually documented and filed with the
wWVD and the VDHR. The remaining 263 resources documented in the ASDEIS are contributing resource

Historic Places based on WVSHPO review and comment (letter dated 10/25/94 and a_ prehistoric and

historic context statement is presented in the dlignment Selection SDEIS Appalachian Corridor H Cultural
Resources Technical Report, Volumes I-IIT (1995).

Following a discussion of the methodology, this section discusses the identified cultural resources and
then provides an assessment of project effects and adverse effects for each alternative under consideration.
All study results for the West Virginia portion of the project have been reviewed by the West Virginia
Division of Culture and History (WVDCH) and their comments are reflected herein. Detailed information on
the cultural resource landscape of the project area is presented in the Cultural Resources T echnical Report,
available for review at the WVDOH, VDOT, WVDCH, VDHR and the Monongahela National Forest Service
office in Elkins, West Virginia
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1. ASDEIS CULTURAL RESOURCES METHODOLOGY
a. Background Research

An examination of cultural resource maps, site forms, cultural resource reports, and other
available records was conducted at the West Virginia Division of Culture and History (WVDCH) and the
Virginia Department of Historic Resources (VDHR). USGS quadrangle maps and county files containing
location data for archaeological sites and historic structures in or near the project area were examined and the

locations and agency designations of all recorded resources were transferred to project maps. Site and
' structure registration forms, National Register nomination forms, and other available data were
photostatically copied for all identified resources, and are attached to the cultural resource data forms

prepared for this project.

Additionally, cultural resource reports and other secondary archaeological and historic studies
were examined for information specific to the project area. Relevant geological, hydrological, pedological,

climatological, floral, faunal, and similar environmental background information was reviewed.

b. Development of Prehistoric and Historic Contexts
Prehistoric and historic contextual information for the project area was assembled at a level

sufficient to develop determinations of significance, in accordance with National Register Bulletin 15, Section
V (1991: 7-10), National Register Bulletin 16, and the Virginia Department of Historic Resources (1992).
National Register Bulletin 15 notes:

"Historic Contexts are those patterns, themes, or trends in history
by which a specific occurrence, property, or site is understood and its meaning
[and ultimately its significance] within prehistory or history is made clear . . . Its
core premise is that resources, properties, or happenings in history do not occur
in a vacuum but rather are part of larger trends or patterns . . ." and that these
patterns can be ". . . identified through consideration of the history of the

surrounding area".
"Contexts” may be broad in scope (e.g., "Social development” or "Military History"), while

"themes" provide a means of spatially and temporally organizing properties into coherent patterns within

contexts (e.g., Military Campaigns in the Northern Shenandoah Valley -1863-1864).
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c. Field Reconnaissance
The primary operational goal of the cultural resources study at the level of the ASDEIS was to
assemble a detailed cultural resource inventory for the project area suitable for alignment planning purposes.

This inventory consisted of the identification and listing on project maps of the following:

¢ All known archaeological resources (registered prehistoric and historic sites);

¢ All known or registered historic buildings, districts, structures, or objects; and

¢  All previously undocumented historic buildings, districts, structures, or objects with a
construction date preceding ca. 1945 (or, in the case of districts, that a significant number
of historically or functionally related properties evidenced a construction date preceding
ca. 1945), and located within approximately 305 meters (1,000 feet) of any of the proposed

alternatives or alignments.

The project field reconnaissance consisted of a vehicular and pedestrian examination of the
entire preferred corridor area, approximately 183 kilometers (114 miles) long by 610 meters (2,000 feet)
wide. Where proposed alignments were located near the margins of the original corridor, the reconnaissance
was expanded on an ad hoc basis to preserve the 305 meters (1,000 feet) zone of effect to the "outside" of the

proposed line.

Known prehistoric and historic resources were located and their condition and degree of
preservation determined. Surficial observation of high-visibility areas such as plowed fields, road cuts,
stream cuts and banks, tree falls, construction zones, etc. was undertaken. Informant interviews were
conducted with local residents in an attempt to locate additional undocumented archaeological and historic
resources. All historic buildings, structures, or objects within the zone of assessment which appeared to be
greater than 50 years of age and which were physically and legally accessible to the crews were documented.
All resources were recorded on standardized cultural resource data forms and were photo documented. Each

identified resource was assigned a unique Resource Number.

No shovel probe testing or deep testing was conducted during this reconnaissance, except for

that performed in association with the prehistoric settlement pattern model testing (see below).

(1) Cultural Resources Data Forms
In order to provide uniformity and continuity to the data collection process_at the
ASDEIS level, a 14-page standardized Cultural Resources Data Form was developed specifically for the

Corridor H Project. This form was used throughout the reconnaissance. This form was derived from the
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current archaeological site and historic structure recording forms of both West Virginia and Virginia and uses
all of the information categories contained within these forms. The form is divided into 13 sections
including: (I) survey information; (II) recorder identification and date; (III) property location; (IV)
environmental information; (V) archaeological resource data; (VI) historic building/structure data; (VII)
artifact data; (VIII) informants/collections; (IX) information sources; (X) National Register status; (XI)

impacts; (XII) recommendations and additional comments; and (XIII) a plan view sketch map of the resource.

(2) Architectural References
In order to provide continuity in the recording of building descriptions, a single reference,
McAlester and McAlester (1992), was used as a guide in assigning building style categories and in organizing

form and structure descriptions.

d. Assessments of Significance
Preliminary assessments of significance in terms of eligibility for nomination to the National
Register of Historic Places (Register) have been made for all cultural properties identified during the course
of the background research and field reconnaissance. These eligibility assessments are subject to change
pending the receipt of additional information which may be acquired during the course of future Phase I or

Phase II-level historic structure research efforts_pursuant to Section 106 Programmatic Agreement for this
project (Vol. I App. B). These preliminary eligibility assessments are intended to:

s Maximize avoidance of potentially significant properties during the planning process, and

+  Provide a level of information to regulatory agencies sufficient for them to recommend a

preferred alternative from among the various project options, consistent with NEPA.

Although these preliminary assessments were performed in accordance with the substantive
standards that are applied under Section 106 of the National Historic Preservation Act, they are not intended

to complete the Section 106 review for this project. Further reviews will be performed for purposes of

ection 106 pursuant t the Programmatic Agreement (Vol. II B.

As per National Register Bulletin 15: The quality of significance in American history,
architecture, archaeology, engineering, and culture is present in districts, sites, buildings, structures, and
objects that possess integrity of location, design, setting, materials, workmanship, feeling, and association,

and:
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That are associated with events that have made a significant contribution to the broad
patterns of our history; or

That are associated with the lives of persons significant in our past; or

That embody the distinctive characteristics of a type, period, or method of construction, or
that represent the work of a master, or that possess high artistic values, or that represent a
significant and distinguishable entity whose components may lack individual distinction;
or

That have yielded, or may be likely to yield, information important in prehistory or
history.

These four "Criteria" are normally referred to as Criteria A, B, C, and D, respectively. Based

on these criteria, all documented properties have been assigned to one of six significance categories: Listed,
Eligible, Potentially Eligible, Considered Eligible, Not Eligible, and Eligibility Undetermined.

*

Listed:
Listed Properties are those which are currently listed on the National Register or on State

historic registers.

Eligible:
Eligible properties are_those which have been determined by state agencies or other
authority to be eligible for the National Register but have not, as yet, been nominated or

listed.

Potentially Eligible:

Potentially Eligible properties are those which were determined by the consultant to be
potentially eligible for nomination to the National Register based on application of the
National Register criteria_for the purposes of avoiding Section 4(f) properties and adverse
effects to cultural resources. Historic properties (buildings, districts, structures, objects)
greater than 50 years of age and possessing integrity in location, design, setting, materials,
workmanship, feeling, and association, and which, normally, were associated with a
defined historic context, were considered to be potentially eligible under Criterion C. All
archaeological sites were considered potentially eligible under Criterion D pending
additional testing. Also, various properties associated with historic events or personages
(e.g., the Civil War in West Virginia and Virginia) were deemed potentially eligible under
Criteria A and B. Some resources originally categorized as Potentially Eligible for

planning purposes in West Virginia have now been revised to "Considered Eligible" as
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discussed below. Resources in Virginia would be revised accordingly upon review by
VDHR.

Considered Eligible:
For_some Potentially Eligible properties, WVDCH_has concurred in the consultant’s

preliminary determination of _eligibility. Those properties were redesignated as
Considered Eligible.

Not Eligible:
A designation of Not Eligible was reserved for properties that, in the opinion of the

" investigators, could be safely removed from further consideration. Only archaeological

sites consisting of "isolated finds," or those which had been tested at the Phase II level
with negative results, have been so assessed. For historic properties, those structures
which were determined to be clearly ineligible based on extensive major addition,
alteration, deterioration, or substantial loss of feeling and context, have been assigned to
this category. In West Virginia, the WVDCH has provided concurrence on properties
designated as Not Eligible, and has down-graded certain other properties from Potentially
Eligible to Not Eligible.

Eligibility Undetermined:

A determination of Eligibility Undetermined was employed for those sites/historic
properties for which insufficient information was available to make an assessment of
eligibility. This normally involved posted or gated properties or properties which were
otherwise inaccessible to field crews. In West Virginia, these resources were later
categorically upgraded to Considered Eligible. Undetermined properties in Virginia would

be reassessed if they fall within the impact area of the selected alternative.

In addition to the above categories, for those resources located in West Virginia, equivalent

West Virginia Survey Evaluation Categories have been assigned to appropriate properties. This rating
system, which is used by the staff of the West Virginia Division of Culture and History, divides properties

into five categories as follows:

1.
2.
3.
4.
5.

__National Register listed or ellglble-State Register listed or eligible;
__Contributing or potentially contributing structure in an historic district;
__Vemacular Resource - eligible as contributing structures in rural areas;
___Potential Resource - lacks sufficient information to determine eligibility; and

Unrated.

n1-97



Conidor H Final EIS_

e. Assessments of Effect

As part of the cultural resources study process during the preparation of the ASDEIS, the
Criteria of Effect and Adverse Effect were applied to all properties determined as Listed, Eligible, Considered

Eligible, Potentially Eligible, or Eligibility Undetermined in accordance with 36 CFR part 800.5.

The Criteria of Effect state that:

¢ An undertaking has an effect on a historic property when the undertaking may alter
characteristics of the property for inclusion in the National Register. For the purpose of
determining effect, alteration to features of a property's location, setting, or use may be

relevant depending on a property's significant characteristics and should be considered.
Properties determined to be Not Eligible were not assessed for project effect or adverse effect.
The Criteria of Adverse Effect state that:

¢ An undertaking is considered to have an adverse effect when the effect on a historic
property may diminish the integrity of the property's location, design, setting, material,
workmanship, feeling, or association. Adverse effects on historic properties include, but

are not limited to:

Physical destruction, damage or alteration of all or part of the property;

2. Isolation of the property from or alteration of the character of the property's setting
when that character contributes to the property's qualification for the National
Register;

3. Introduction of visual, audible, or atmospheric elements that are out of character with

~ the property or alter its setting;

4. Neglect of a property resulting in its deterioration or destruction; and

Transfer, lease or sale of the property.

To assess effect objectively, all appropriate properties were appraised for physical, visual,
auditory, and secondary/cumulative impact, based generally on the proximity of the property to the various
alternative and alignment options as measured by the GIS. Each impact category was coded as: None,

Minimal, Moderate, or Major, based on these considerations:
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+  Physical impact indicates that the property is within or is physically touching the mapped
"cut-and-fill" limits of a proposed option, or that the property may be reasonably
expected to be destroyed, damaged, or altered by project activities, or that access to the

property may be restricted;

¢ Visual impact suggests that the visual atmosphere and historic feeling of a visually-

sensitive property may be compromised by a proposed option. Using the GIS, the
distance from a property to each option was measured. Properties within 91 meters (300
feet) of an option were assessed as potentially suffering major visual impact. Properties
91 to 83 meters (300 to 600 feet) from an option were assessed as suffering moderate
visual impact. Properties 183 to 305 meters (600 to 1,000 feet) from an option were
assumed to suffer only minimal impact. Finally, beyond 305 meters (1,000 feet), visual
impact was normally assumed to be negligible. Normally, archaeological sites were not

coded for visual impact;

o Auditory impact suggests that the auditory atmosphere and historic feeling of a property
may be compromised by the traffic noise level generated by a project option. Properties
305 meters (1,000 feet) or further from a proposed option were generally determined to
suffer minimal to no auditory impact. Properties 305-152 meters (1,000-500 feet) from.a
proposed option were coded moderate impact, while properties 152 meters (500 feet) or
less from a proposed option were coded as potentially suffering major impact. Normally, _

archaeological sites were not coded for auditory impact;

¢  Secondary impacts are those inipacts which, while not immediately and directly affecting

a property, may occur later in time and/or further in distance from a proposed option; and

¢  Cumulative impacts are those incremental consequences which, when added together, or
added to the consequences of other foreseeable projects or actions, may have a greater
impact. For the purposes of this assessment, secondary and cumulative impacts have

been collapsed into a single category.
All assessments of effect in West Virginia were reviewed by WVDCH whose determination

generally agreed. Where the WVDCH_disagreed with_the initial evaluation, the impact assessment was
modified to reflect the WVDCH’s determination.
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f. Secondary and Cumulative Impacts
Secondary impacts are those impacts which may be expected to occur later in time and further
in distance from the project area as the result of project construction or operation. Cumulative impacts are
incremental consequences that added together, or added to the impacts of other projects, may negatively
affect cultural resources. Development-related secondary_and cumulative impacts to cultural resources have

been assessed in three ways:

+  Identification of any significant resources that are within 305 meters (1,000 feet) of the
alternatives and falling within raw land areas predicted for residential and service-oriented
development;

¢ Identification of resources falling within intersection areas predicted for commercial
development;

+  Identification of existing roads that are predicted to experience substantial increases in
average daily traffic and associated noise impacts to any cultural resources; and

+  Archaeological sites identified by WVDCH as potentially experiencing secondary impacts
due to proximity to the construction area or that may experience other secondary or

cumulative effects.

g. Settlement Pattern Modelin
As part of the cultural resource investigations associated with the ASDEIS, a prehistoric
settlement pattern model was developed and field tested for the project area. The model prioritizes the project
area into differential zones of high, moderate, and low probability for the preservation of prehistoric
resources. Because relatively little is known of the project area archaeology, the model is based on a variety
of geographic and environmental variables derived from analog studies in contiguous or nearby

environmentally similar regions.

Field testing of this model was conducted over the summer of 1994 in nine discrete Test
Areas, seven in West Virginia and two in Virginia. The test program resulted in the shovel testing of 414, 50-
meter square Test Units placed within the various probability zones, and the machine-assisted excavation of
six deep test trenches. Ninety of the Test Units (22%) revealed the presence of prehistoric artifacts. From
these positive Test Units, 38 prehistoric sites and 11 isolated find locales were identified. Statistical analysis
- of the test results suggest that the model is supported at a 99% confidence level in both the Allegheny
Mountain Section of the Appalachian Plateaus Physiographic Province and the Appalachian Mountain Section
of the Ridge and Valley Physiographic Province. The model is supported at a 90% confidence level in the
Great Valley Section of the Ridge and Valley Physiographic Province. To summarize, field testing of the

model has strongly confirmed its predictive ability. Accordingly, the model provides a powerful research tool
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for assessing the prehistoric resource sensitivity of the project area. Formal presentation of the results of the
settlement pattern modeling are presented in the ASDEIS Appalachian Corridor H Development and Field

Testing of a Prehistoric Site Sensitivity Model for the Corridor H Project Area, West Virginia and Virginia

(1994).

2. ASDEIS CONTEXTUAL OVERVIEW

a. Prehistoric Context

The Corridor H project area has been more-or-less continuously occupied by Native American
peoples for at least 12,000 years. Previous prehistoric culture reconstructions associated with the project area
(Cunningham and Barse, 1979) echo the paleo-environmental scheme and culture history sequence set forth in
the mid-1970s by William M. Gardner (1984). Following more recent studies (e.g., Watts, 1979, 1983;
Gardner, 1986; Anderson et al., 1992), a revised culture chronology is proposed for the project area. The
Prehistoric Culture History written for the project follows this scheme and the chronology has also been used
in the development of the project prehistoric settlement pattern predictive model. This chronology is

presented below in brief outline form.

Early Man and Paleolndian Periods (15,000 - 8500 BC);
Early Archaic Period (8500 - 6000 BC);
Middle Archaic Period (6000 - 4000 BC);
Late Archaic Period (4000 - 2000/1900 BC);
Terminal Archaic Period (1800 - 1200 BC);
Early Woodland Period - Ridge and Valley Province (1200 - 500 BC);
Early Woodland Period - Appalachian Plateaus Province (1000 BC - AD 1);
Middle Woodland Period - Ridge and Valley Province (500 BC - AD 900);
Middle Woodland Period - Appalachian Plateaus Province (AD 1 - 500);
. Late Woodland Period - Appalachian Plateaus Province (AD 500 - 1200);
. Late Woodland Period - Ridge and Valley Province (AD 900 - 1580);
. Late Prehistoric Period - Appalachian Plateaus Province (AD 1200 - 1580) and
. Protohistoric Period - Ridge and Valley Province (AD 1580 - 1630).
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b. Historic Context
Beginning with the post-contact settlement of the area by native peoples, the Historic Period
traces the dominant historic trends within the region, from the earliest European exploration of the interior of

Virginia (including present-day West Virginia) in the seventeenth century to the present day.
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Chronological, geographical, and thematic elements define the field of the historic context.
Chronological themes proceed from the onset of the first Euro-American explorations in the project area,
beginning about 1670, to approximately 1944, an arbitrary cut-off point defined by the 50-year age criterion
prescribed for the listing of a cultural resource in the National Register. Purely chronological themes within
the historical context statement therefore emphasize broader, often regional, trends and the diachronic
relationships between events. They offer a temporal framework or structure for the discussion and
comprehension of culture-historical themes. The text of the historic context is therefore organized first along
broadly chronological lines. As the vector of historical development within the project area generally
proceeds from east to west, the historic context narrative is also organized to reflect this geographic

progression.

Within this chronological and geographical hierarchy, six broad culture-historical themes' are
interwoven that further define the major historical "boundaries" of the projéct area. These themes are
conceptual in nature and establish reference points for evaluating the significance of specific cultural
resources identified in the project. This approach facilitates evaluation of the historical significance of
diverse resource types within a holistic historical framework that is directly related to the intent of the
underlying legal mandates. As with the Prehistoric Context discussion, a brief outline of the historic period

overview is presented below.

1. Historic Period Native Americans:

s The major Native American language families and "tribes" who lived in or passed
through the project area in the seventeenth and eighteenth centuries.

+ Native American trails in the project area,

+ Native American uses of land ‘in the project area during the historic period and
relationships between the archaeology of the Protohistoric period and the sporadic
early historic record.

+ The role of trade between Native Americans and early Euro-Americans and the

effects of culture contact on native health and cultural institutions.

2. Exploration and Early Settlement, 1670-1755:

+ The record of the first European explorations to and beyond the Blue Ridge, the Great
Valley and the Appalachian Mountains during the seventeenth and eighteenth
centuries.

+ The role of land speculation in initial settlement of the project area prior to the
French and Indian War: Virginia land grants and the Fairfax proprietary in the
Northern Neck of Virginia.
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Origins and motivations of the first settlers from Europe, Virginia, Pennsylvania, and
elsewhere.

Size and location or early land grants.

Effects of settlement on the development of towns in the lower and upper
Shenandoah Valley (e.g., Winchester and Stauntoh), in the South Branch Valley, the
Patterson Creek Valley, and the Tygart Valley.

Socioeconomic Development:

*

Ethnic background of major population groups in the project area - Virginians, Scots-
Irish, eastern Europeans, African-Americans, Pennsylvania-Germans, English,
Welsh, and others. »

Religious affiliations of early settlers and later immigrants and the effect of religion
on the culture of the project area during the eighteenth, nineteenth, and twentieth
centuries.

Educational developments in the project area: subscription schools, public schools,
private academies, etc.

Subsistence - the roles of farming and cattle raising and their importance to the
economic development of the project area.

Industry and Commerce -- timbering, iron manufacturing, milling, the growth of
commerce and the establishment of commercial centers and trade networks in the
project area. |

Recreation and the arts.

Transportation and Communication:

*

Construction of early roads in the project area and the relationship of these roads to
the development of early settlements and markets.

Attempts to develop inland navigation.

Railroads and their relationship to the settlement, commercial development, and

military history of the project area.

Political Development:

*

Chronology and course of Virginia county formation and the relationship to early
settlement in the project area.
Establishment of county and state boundary lines.

The emergence of new counties in the new state of West Virginia.
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6. Military History:

¢ The French and Indian War, 1754-1763, and its effect on the first settlements in the
project area.

+ Frontier forts in the project area.

¢ Pontiac's Conspiracy, 1763-1764: continued hostility with Native Americans and its
effect on further settlement.

¢ Lord Dunmore's War, 1774.

¢ The project area during the American Revolution, 1775-1783.

¢ The post-Revolutionary resettlement of the project area and an end to Indian hostility.

¢ The Civil War in the project area, 1861-1365.

c. Summary of Identified Cultural Resources

Using the background research and field efforts a master cultural resource data base was

generated. The resources identified are divided into 7 categories:

Prehistoric archaeological sites are the material culture remains of pre-European contact,
indigenous native peoples. Since previous field investigations have rarely been conducted at a level sufficient
to assess significance, the majority of Native American sites located in the project area are, pending
additional testing, considered to be at least Potentially Eligible for nomination to the Register under Criterion
D. Only those sites consisting of "isolated finds" or which have been tested at the Phase II level with negative
results have been recorded as "Not Eligible." No prehistoric sites are currently listed on or determined to be

eligible for listing in the Register within or near the boundaries of the Project Area.

Historic Archaeological Sites refer to those archaeological sites of post-contact, normally
Euro-American origin, usually consisting of the surficial and subsurface remnants of former
buildings/structures with their associated features (e.g., wells, privies, outbuildings, dependencies, etc.) and
artifacts. |

Multi-component archaeological sites are those sites which contain two or more separate

cultural or temporal assemblages, for example, a site containing both prehistoric and Civil War relics.
Single Historic Buildings, as per National Register Bulletin 15, are "...created principally to

shelter any form of human activity". “Building" may also be used to refer to historically and functionally

related units, such as a house and barn.
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Historic Structures are distinguished from buildings in that their function is usually for
purposes other than habitation (National Register Bulletin 15, 1991). Bridges, tunnels, and coal tipples are

examples of structures.

Historic Districts and Multiple Resource Areas are a related group of buildings/structures
which possess a ". . . significant concentration, linkage, or continuity of sites, buildings, structures, or objects
united historically or aesthetically by plan or physical development" (National Register Bulletin 15 1991: 5).
It should stressed that at this level of documentation, the boundaries illustrated for potential historic districts
in the Alignment and Resource location Plans are strictly to indicate the geographic location and general
cohesiveness of the resource and should not be construed as formally proposed National Register boundaries.
For those resources initially identified by Commonwealth Associates, Inc. (1979) (i.e., Lebanon Church,
Kerens, Scherr), Commonwealth's suggested boundaries have been used for illustration purposes without
modification. A single Multiple Resource Area, the Old Fields Multiple Resource Area, was identified in
West Virginia.

Historic Cemeteries are collections of graves that are marked by stones or other means, or are

otherwise recognizable through features such as fencing or depressions, or are indicated on maps.

Two Civil War Historic Battlefields, Corricks Ford and Moorefield were identified_in the

project area. Through coordination with WVSHPO and the Keeper of the National Register of Historic Places
both were included in the Considered Eligible category.

The basic information on all cultural resources identified in the project area during the course
of the investigations for the ASDEIS includes the Corridor H resource number - a unique alphanumeric
designation applied to each resource; the known name, if any, of the resource; the agency or other
designation, if any; a description of the resource; the site type or building style; the cultural period or date(s)
of the property, if known; an assessment of eligibility for nomination to the National Register of Historic
Places; and locational information including county, USGS 7.5' Quadrangle map, and the map number on

which the location of the resource is illustrated in the Alignment and Resource Location Plans.

Cultural resources that were identifiéd are summarized by type, eligibility and state in Table

II1-36_(Vol. 1T).

3. ASDEIS EVALUATION OF IMPACTS_ ON CULTURAL RESOURCES

The_ASDEIS evaluated the potential impacts of each alternative on cultural resources. The
assessment _of cultural resource impacts in the ASDEIS was conducted in_accordance with the substantive
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standards applied under Section 106 of the National Historic Preservation Act. However, the Section 106

rocess itself is ongoing. pursuant to the terms of the Programmatic eement (Vol. II. App. B).

a. Summary of Project Effects By Alternative
A summary of the potential Effects and Adverse Effects on Considered Eligible resources is
provided in Table III-37 (Vol. II). This table indicates that Preferred Alternative (WV) would have somewhat
less effect on cultural resources than the ASDEIS IRA in West Virginia and that Iine A would have markedly
less effect than the ASDEIS IRA in Virginia.

b. Summary of Project Effects B tion Area
Table I11-37 (Vol. II) summarizes the impacts in each Option Area for Line A and the optional
lines, and summarizes the potential Effect and Adverse Effect on Considered Eligible resources.

In assessing the relative effect on cultural resources of the various alignments within the
Option Areas, impacts vary slightly from area to area, producing no substantial differences except for the
Lebanon Church Option Area_in Virginia. In this Option Area, Line L provides some advantage from a
cultural resources standpoint (Vol. II, Table I11-37).

c. Archaeological Sites :

One hundred fifty-two prehistoric and historic archaeological sites have been identified in the
project area during studies undertaken as part of the ASDEIS through a combination of known site
assessment, informant interview, and surficial examination._ No Phase I-level sub-surface testing was
performed within the current project area_at the ASDEIS level, except for that accomplished in connection
with the testing of the prehistoric settlement pattern model (see ASDEIS Appalachian Corridor H
Development and Field Testing of a Prehistoric Site Sensitivity Model for the Corridor H Project). During

that testing, 38 additional prehistoric sites were identified during the examination of approximately 17.7

linear kilometers (11 linear miles) of project area.

These sites range in complexity from isolated finds and small, non-diagnostic lithic scatters to
the multi-component Mathias Farm Site/site complex on the floodplain of the South Branch of the Potomac
River. Since statistical analysis of the model has confirmed its predictive ability, it is recommended that
future Phase I sub-surface testing within the selected alignment be restricted to areas of high and moderate
potential, as defined by the model. Areas of predicted low probability should be traversed and assessed for

the presence of historic resources or rock shelters, but not otherwise tested.
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d. Hi§tgric Buildings
nly 13 of the 266_ nventgrled Considered E 1g1b bglldmgg and structures were 1n1t1al!y

the circulation of the ASDEIS indicate that 7 those uildings and structures are not eligible
nomination to the Register.

The Preferred Alternative will not use any of the six Considered Eligible historic properties.

If, after final design, it is determined that proximity impacts would result in an adverse effect finding. then. in

accordance with those procedures detailed in the provisions of Section II (A-G) of the Section 106

Programmatic _Agreement Volume II. Appendix B). a mitigati lan _will be developed and

implemented prior to project construction within the designed area of effect.

e. Historic Districts
The gnly gnsldered eligible historic district close to the Preferred Alternative (WV) is the

deteriorated or have been destroved by fire. The Preferred Alternative (WV) will not affect the Kerens

Historic District.

f. Capon Springs

Consideration was given to the potential adverse impacts to which the historic district of
Capon Springs might be exposed through project activity. No objective evidence in the form of traffic models
or other studies would suggest that the project would have a demonstrable Effect or Adverse Effect upon the
Capon Springs National Register property. Factors mitigating against a finding of Effect or Adverse Effect
include the lack of proximity of the property to the project area (over 3.2 kilometers), and the "buffer zone" of
approximately 5,000 acres owned by Capon Springs that surround the core property._Finally, coordination

with the American_Council on Historic Preservation by Capon Springs resulted in an finding that the

“Corridor H project is unlikely to have an appreciable effect on the Capon Springs Historic District (ACHP.
letter, March 6. 1996).

g. Secondary Impacts
Eight resources (Vol. II. Table I1I-38) were identified that meet the constraints discussed
above. Additionally, the WVDCH identified 46 resources (Vol. II, Table III-38) that may be subject to

secondary impacts from construction (borrow sites or work areas) or other development. However, sufficient

area exists for induced development that could avoid secondary impacts to significant cultural resources.
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Investigation of substantial increases in average daily traffic showed that the ASDEIS IRA,
when compared to the No-Build Alternative, resulted in differences of up to 7,000 vehicles/day (County 3/3)
quadrupling the existing volumes. In most cases, the same route under the Preferred Alternative (WV) would
experience a slight increase or a reduction in average daily traffic (ADT). Increases equal to or greater than
3,000 vehicles per day are presented in Table I1I-39_(Vol. IT). Based on noise analysis investigations, six of
the roads under the ASDEIS IRA (County 3/3, WV 55 Baker, WV 55 State Line, WV 93, US 219 Parsons,
and US 219 Montrose) would experience noticeable increases in noise levels when compared to the No-Build
Alternative. Of these, County 3/3 and WV 55 State Line would be considered moderate noise impacts.
Under the Preferred Alternative (WV) or Line A ( y‘A ), there would be no noticeable noise increases, with two
of the roads experiencing a noticeable decrease in decibel level from existing conditions. While all cultural
resources within the 30-Minute Contour have not been identified, it can be concluded that resources along the

roads noted above could experience an Effect, possibly Adverse, under the Improved Roadway Alternative.

h. Cumulative Effect
The additive effects of direct impacts on cultural resources have been quantified in the
Cultural Resources Technical Report. The evaluation system used in order to make a Determination of Effect
on a given resource consisted of the "addition" of physical, visual and auditory effects. Inasmuch as this
system also evaluated secondary impacts, this technique has also considered the additive effects of direct and

secondary impacts to cultural resources.

Relative to the cumulative impact on cultural resources based on the five foreseeable future
actions, all such actions are subject to the same scrutiny as the proposed project in accordance with Section
106 of the National Historic Preservation Act. Further, the Canaan Valley Wildlife Refuge is in itself a
preservation measure and would not impact cultural resources. The Stony Run Dam is located such that
potentially affected resources would not constitute additional effects to those identified by the proposed
action. Site identification, determinations of eligibility, and mitigation measures for potential effects on
cultural resources relative to the Moorefield Floodwall Project are currently underway. Further, the results of
these efforts served as background information and basis for the predictive settlement pattern model discussed
in the Cultural Resources Model Test Report. The management plans for the Monongahela and the George
Washington National Forests would primarily involve potential effects to archaeological resources on federal
lands. It is not possible at this time to determine whether or not Forest Service activities would affect, in
some cumulative fashion, the resources also affected by the proposed action.__Refer to Section III-Y-
Cumulative Effects, for further discussion of this issue.
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h. Probability Zone Distributions
Table 11140 (Vol. IT) shows the distribution of prehistoric probability zones within the project
area, as defined by the Corridor H prehistoric settlement pattern model. Each cell within the table indicates
the total area in acres for each probability zone as measured by the GIS within the construction limits of a
particular alignment. Percentage distributions are provided permitting comparisons of the impact to

undocumented prehistoric sites for each of the project options.

An examination of the probability zone distributions, as shown in Table III-40_(Vol. II),
suggests that the relative proportions of high, medium, and low probability zones in West Virginia for the
ASDEIS IRA and the Preferred Alternative (WV) are quite similar. This might be expected since the two
alternatives cross similar topographic and environmental zbnes. In absolute terms, the Preferred Alternative
(WYV) impacts approximately twice as much area as the ASDEIS IRA due to the inherent differences in these
alternatives. In Virginia, the ASDEIS IRA demonstrates a somewhat higher percentage of medium
probability zones (41% vs. 26%) and high probability zones (9% vs. 7%) compared to Line A, although again,
in absolute terms, the ASDEIS IRA affects less acreage.

4. STATUS OF ON CUL L RESOURCE TIGATIONS

a. Phase] Archaeology
Subsequent to the completion and revision, per WVDCH comment, of information presented
in_the ASDEIS Cultural Resources Technical Report. a Phase 1 archaeological survey work plan was
formulated and implemented as part of the ongoing Section 106 process. . Phase I archaeological
investigations have proceeded within the Preferred Alternative (WV). Individual Phase I management reports
summarizing the findings of those investigations have been prepared. _Since the completion of the ASDEIS,

the Virginia Department of Transportation has decided not to pursue either the Build or the Improved

Roadway Alternatives at this time. The Virginia State Historic Preservation Officer (VASHPO) has issued a

-EFFECT determination regarding cultural resources contained within the Virginia portion of the project

study area,

Each Phase I management summary contains locational information, descriptions of fieldwork,

methods emploved. results of fieldwork. pertinent ma hotographs (if required), completed West Virginia

Archaeological Site Forms, and recommendations and scopes of work for Phase Il investigations. At the time
of the completion of this FEIS, Phase I archaeological fieldwork has been conducted in all sections of the

Preferred Alternative (WV), except in areas where permission for entry to properties has been denied.
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Details concerning additional archaeological activities to be undertaken as part of the ongoin

Section 106 process are formally presented in the Section 106 Programmatic Agreement (FEIS, Vol. II.
Appendix B).

If Native American remains_are discovered, those remains will be treated in accordance with
the procedures detailed in the Section 106 Programmatic Agreement (FEIS, Volume II. Appendix A,
Stipulation VII, Paragraphs 1 and 2). Stipulation VIII states in part that “FHWA will consult with ... all
appropriate Native American tribes and groups regarding any decisions to avoid, preserve in place, or
excavate any Native American remains...” Further, Stipulation X(E) states in part that, “Prior to

Interested Pa regarding the discove r_excavation_of any Native American remains encountered durin

archaeological monitoring”.

b._ Historic Resources
After the initial architectural and historic resource reconnaissance survey was completed and
concurrence on potential eligibility was received the WVDCH, a more comprehensive survey of
tentially eligible standing structures and other historic resources (e.g. cemeteries, battlefields) commenced
under the terms of the Section 106 Programmatic Agreement. The architectural and historic field survey of
the_Appalachian Corridor H Project Area was conducted for all historic properties fi ears of age or
greater, which are located within approximately 1,000 ft 5 m) from ;he center line of the Preferred

Alternative (WV). _As part of this survey resources are being mapped, individually researched, and photo-
documented using 35 mm black and white film for most resources and 35 mm color and slide film the

esearch of a resource consists of interviews with the prope whner(s), a chain of title, a review of land

records, and additional library research.

From the field survey and the research, each property is being assessed for significance in
accordance with the National Register Criteria set out in National Register Bulletin 15. How to Apply the

National Register Criteria for Evaluation (National Park Service n.d.) and the historic context written for the
rridor H Cultural Resources Technical Report (1995). Taken into special consideration in evaluating the
standing_structures in the Project Area are the “Architectural Overview” (Section 3.2.8) and the “Rural
andscape Patterns and Settlement Distribution” (Section 7.7) sections of the Alignment Selection SDEIS

Appalachian rridor lkins to Interstate 81 Cultural Resources Technical Report - Volume I (1

and _eligibility of historic cemeteries, National Register Bulletin 41, Guidelines for FEvaluating and
Registering Cemeteries and Burigl Places (Potter and Boland 1992) is being used.
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Special consideration was also given to the research of the two Civil War battlefields within
the Project Area, Corricks Ford and Moorefield. Research concentrated on primary accounts with the use of
secondary sources_as supporting documentation. All_information uncovered during_this_research was
summarized in Determinations of Eligibility in the Appalachian Corridor H Project Area: The Battle of

Corricks Ford (August 1995) and Determination. Eligibility in the Corridor H Project Area: The Battle o

Qld Fields and the Battle of Mooreﬁeld 1Augg§t 1995). Both battlef1elds were_evaluated accgrdmg to

Battlefields (National Park Service 1992).

1) _Corricks Ford Battlefield
The Corricks Ford Battlefield near Parsons, WV, has_been determined to meet the

upon the above studies. Both the determination of eligibility and the boundaly delineation were concurred
with by the WV SHPO. The determination and delineation were submitted to the Keeper of the National
Registry of Historic Places for review and concurrence. The Keeper concluded that the battlefield is eligible
for listing in the National Register (Vol. II. Appendix F). The Keeper also found that the battlefield

undaries should include Kalars Ford (Vol. II, Appendix G). In the ASDEIS, Kalars Ford was identified as
being bridged by the Preferred Alternative. As the result of the Keeper’s finding, the Preferred Alternative’s

alignment has been shifted to_avoid any use of Kalars Ford and any other property within the battlefield’s
limits (Vol. II, Appendix G).

(2) Moorefield Battlefield
The Keeper found that the Moorefield Battlefield is eligible for listing in_the National
Register and that the boundaries for the battlefield should be determined (Vol. II, Appendix F). Following the

eligibility determination the Keeper, a boundary determination was made and submitted to the Keeper

WYV SHPO and other consulting parties to the Section 106 process. Furthermore, the alignment of the

Preferred Alternative (WV) was shifted to avoid any use of the area of the battlefield (Vol. II. Appendix G).

(3) _Other Properties
For those properties appearing to be eligible for inclusion in the National Register of
Historic Places, preliminary National Register boundaries are being prepared in_accordance with guidelines
set forth in National Register Bulletin Number 2], How to Establish Boundaries for National Register

Properties (National Park Service 1987). The architectural and historic surveys are being conducted for each

preliminary design section, and the survey results are being compiled in formal Determination of Eligibility
Reports.
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5.. AVOIDANCE, MINIMIZATION, AND MITIGATION
ion_regarding avoidance, minimization, and mitigation strategies for cultural resources

roject area is presented in rridor H Section 1 rogrammatic

eement 1. I, Appendix this FEIS).
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M. WATERSHED OVERVIEW

Except for a few areas of impact assessment (e.g., air quality, noise), the analysis of the environmental
impacts of a proposed highway project has traditionally focused on the direct impacts on the resources lying
within a relatively narrow corridor. Recently, increased emphasis has been placed on the analysis of
secondary and cumulative impacts (Bank, 1992). These impacts may occur well outside of the narrow
corridor. This increased emphasis on secondary and cumulative impact analysis recognizes a need to
understand impacts in a broader perspective than direct impact measurement. Southerland, in his report to the
EPA entitled Evaluation of Ecological Impacts from Highway Development (1993), recognizes the need to put
impacts in a broader and more meaningful ecological context when he states, “Although in some cases the
ecological impacts may be limited to the highway corridor (e.g., 300 feet in width), impacts will often extend

to the watershed or ecological region.”

To put the impacts of this proposed project in a broader ecological context, a watershed approach has
been taken. The proposed project crosses two river systems: the Monongahela River and the Potomac River.
Each river system is composed of several watersheds (Vol. II, Exhibit III-7). Within West Virginia, the

proposed project crosses five of these watersheds: the Tygart Valley and Cheat Rivers in the Monongahela
River system; the North and South Branches of the Potomac River, the Cacapon River and the Shenandoah
River in the Potomac River system. In Virginia, the proposed project crosses the Shenandoah River

watershed.

These six watersheds cover a very large geographical area in comparison to the proposed project.
Because of the size disparity between the geographic coverage of the watershed and the geographic coverage
of the proposed project within that watershed, utilizing the total resource base of each of these watersheds to
determine ecological impacts would likely under represent the scale of magnitude or ecological importance of
the project’s environmental impacts. To adjust for this scale of magnitude effect and to produce a broader
and more representative ecological impact analysis, each of the six major project watersheds was divided into
smaller subwatersheds that are more directly related in a geographic and ecological sense to the proposed
project. These subwatersheds are termed local project watersheds. In terms of location, these are the
subwatersheds of the major watershed that “surround” the proposed project. A graphical representation of
these is presented in Exhibit III-8 (Vol. IT). In the following Existing Environment and the Environmental
Impacts Sections, these local project watersheds are referenced by the major watersheds that “surround” them.
For example, collectively the Stony River and Patterson Creek subwatersheds are referenced as the North

Branch of the Potomac River watershed.
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While the use of the total watershed area could under represent the ecological importance of certain
impact types, the use of the local project watersheds could overestimate and consequently misrepresent the
ecological importance of other impacts (i.e., impacts that occur beyond the boundaries of the local project
watersheds). To adjust for the possible overestimate of impacts and to be certain that the ecological
importance of impacts outside the local project watersheds was not missed, regional project watersheds were
defined and utilized for the analysis of the ecological importance of secondary and cumulative effects.
Regional project watersheds cover the portion of the major watershed that is bounded by the 30-Minute

Contour defined for this project.

In summary, local project watersheds are utilized for the analysis of direct ecological impacts of the
proposed project, while regional project watersheds are utilized for the analysis of secondary and cumulative
ecological impacts presented in the Secondary and Cumulative Impacts Technical Report, and summarized

herein.

1. MONONGAHELA RIVER SYSTEM

The Monongahela River System drains portions of West Virginia, Pennsylvania, and Maryland
toward the Mississippi River. The West Virginia portion of the Monongahela River System stretches from
Pocahontas County to the Pennsylvania state line, comprising a total area of 10,826 square kilometers (4,180
sq. miles). The river system is located in the Appalachian Mountain Section of the Appalachian Plateau
Province, which is typified by mountains and high plateaus with steep slopes and long, narrow valleys and
well developed dendritic drainage patterns. Near the Allegheny Front, elevations range from 900 to 1,400
meters (3,000-4,600 feet), while near Elkins, the elevations range from 500 to 750 meters (1640 to 2460 feet).
This river system is part of the Mixed Mesophytic Forest Biome, which consists of a variety of hardwood and
evergreen forests. During the half century between 1870 and 1920, the upland forests of West Virginia were
subjected to such intensive logging that by the end of this period the original forests had been essentially
eliminated (Clarkson, 1968). Extensive forest fires, fueled by large amounts of logging slash, also destroyed
large areas of virgin timber. As a result of the extensive logging and frequent fires that occurred throughout
the upland forest region during this period, the present day forest vegetation is mostly a mosaic of second and

third-growth forest communities (Stephenson, 1993).

A wide range of wildlife is present within this river system due to the abundance and variety of
upland forest, pasture and cropland, and riverine habitats. A number of game, non-game, and furbearing
mammals as well as upland game birds, waterfowl, non-game birds, and raptors use these habitats for feeding
and breeding. One federally listed Threatened (Cheat Mountain Salamander, Plethodon nettingi) and three
federally listed Endangered (Virginia Northern Flying Squirrel, Glaucomys sabrinus fuscus; Indiana bat,

Myotis sodalis; and the Virginia Big-eared Bat, Plecotus townsendii virginianus) wildlife species, as well as
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one federally listed Endangered plant species (Running Buffalo Clover, Trifolium stoloniferum) occur within

the upland habitat of this river system.

Annual precipitation in this portion of the Monongahela River basin ranges from 102 to 178 cm (40
to 70 inches) per year depending upon elevation, terrain and exposure. In the high elevations, wetlands are
typically bogs and fens dominated by mosses, sedges and shrubs, reflecting the higher precipitation and
cooler temperatures. Along the larger rivers and streams in lower elevation valleys, man-made ponds and
floodplain wetlands are the dominant wetland types. The Monongahela River System is composed of the
Tygart Valley River Watershed and the Cheat River Watershed.

a. _ Tygart Valley River Watershed (WV)
The Tygart Valley River rises near Spruce, West Virginia in Pocahontas County and flows

northward toward the Monongahela River. The entire watershed drains 3,564 square kilometers (1,376 sq.
miles) including portions of Randolph, Upshur, Barbour, and Taylor Counties. The Tygart Valley River
watershed is dominated by deciduous forest (72%) with cropland and pasture comprising 22% of the existing
land use. The Tygart Valley River regional project watershed drains approximately 396 square kilometers
(153 square miles) north of Elkins, West Virginia.

The proposed project lies within the drainage area of Leading Creek, which is characterized by
wide stream valleys with meandering stream channels, silty substrates, and wide floodplains. The elevations
and topography of this watershed are not as high or as steep as found in surrounding watersheds. Leading
Creek and a number of its tributaries have been degraded by agricultural nonpoint source pollution. Within
the Leading Creek subwatershed, there are no native or stocked trout streams, Nationwide Rivers Inventory

listed rivers, or streams impacted by acid mine drainage.

Major municipalities in the Leading Creek watershed include Elkins and Montrose. Major
employment sectors include retail trade, manufacturing, and services. This watershed has one industrial park
located in Elkins (Elkins-Randolph County Park).

b. _Cheat River Watershed (WV)

The Cheat River is formed near Parsons, West Virginia at the confluence of the Black Fork

and Shavers Fork and flows north to its confluence with the Monongahela River at Point Marion,
Pennsylvania. The Cheat River watershed, including all its tributaries, is comprised of parts of Pocahontas,
Randolph, Tucker, Preston, and Monongahela Counties in West Virginia. The Cheat River regional project

watershed drains 1,750 square kilometers (675 square miles).
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Much of the Cheat River watershed is composed of undeveloped rural land. This watershed is
dominated by deciduous and mixed forests (84%) with cropland and pasture comprising 12% of the existing
land use. Part of the Monongahela National Forest (MNF), including the Congressionally designated Otter
Creek, Laural Fork North and South, and Dolly Sods Wilderness areas, lie within the Cheat River regional
project watershed. These wilderness areas are not impacted by the proposed alignments. Several areas of

historic interest including the Corricks Ford Battlefield and the Douglas Coke Ovens are also present.

Historically, the Cheat River watershed has been an area dominated by coal mining, especially
in the northern portion of the watershed, and particularly in the drainage area of the Black Fork and Beaver
Creek. Active mines continue to operate within this watershed. As a result, many abandoned deep and

surface mines in the area discharge untreated mine drainage, the major water quality problem in the

watershed. In addition to acid drainage from mined areas, atmospheric deposition of acidic rain is also a

serious threat to aquatic resources within this watershed. However, within portions of the watershed which
have not been subjected to mining, high quality streams and rivers exist, including Shavers Fork and several

trout streams.

Several restoration and reclamation projects are currently being undertaken along the
Blackwater River and portions of the Black Fork, Long Run and Middle Run. WYVDEP is constructing a
limestone treatment station along the Blackwater River, approximately one mile upstream from Davis, above
the confluence with Beaver Creek. The goal is to reduce the acidity of a five mile segment of the river
sufficiently to sustain a year-round trout population. Completion of this project is anticipated for late 1994.
Portions of the drainage areas of Middle Run, Long Run and the North Fork of the Blackwater River have
been recently modified as part of the Albert Highwall and Douglas Highwall Reclamation projects. These

projects included grading, covering and planting highwall areas and treatment of acid mine drainage.

Major municipalities in this watershed include Parsons, Hambleton, Hendricks, Thomas, and
Davis, West Virginia. Major employment sectors include manufacturing, services, and mining. This

watershed currently has no industrial park development.

2. POTOMAC RIVER SYSTEM_(WV)
The Potomac River System drains 37,992 square kilometers (14,669 square miles) of portions of
West Virginia, Virginia, Maryland, Pennsylvania, and the District of Columbia toward the Chesapeake Bay
and the Atlantic Ocean. The Potomac River System lies in the Valley and Ridge Province which is typified
by long, narrow and level valleys between steep parallel slopes and a trellised drainage pattern. Elevations
range from 220 meters (725 feet) in the Shenandoah Valley to nearly 880 meters (2,900 feet) in Grant County.
Within West Virginia, the Potomac River System drains 9,039 square kilometers (3,490 square miles).
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This river system is part of the Oak-Chestnut Forest Biome, which consists of mixed hardwood
forests. The original forests were essentially eliminated by intensive logging and extensive forest fires near
the turn of the century. This has resulted in a present day vegetative community of second and third-growth
forests. Large portions of the present deciduous forest (primarily oaks) have been defoliated by gypsy moth
outbreaks in the eastern portion of this system, including parts of the George Washington National Forest
(GWNF). By the summer of 1992, reproducing populations of gypsy moths were found on approximately
half of GWNF and since the original outbreak (1986), 40% of the forest has experienced at least one
defoliation (USDA, 1993). Repeated defoliations can result in severe tree mortality, thereby initiating a
change in forest species composition where oaks are replaced by species less susceptible to gypsy moth
damage. Currently, there is no cost-effective or environmentally acceptable way of achieving wide-spread

control of gypsy moth populations in heavily infested areas.

Wetlands within this system are mostly small man-made ponds and floodplain wetlands formed
along the wider river valleys. A wide range of wildlife is present within this river system due to the
abundance and variety of upland forest, pasture and cropland, and riverine habitats. A number of game, non-
game, and furbearing mammals as well as upland game birds, waterfow], non-game birds, and raptors use
these habitats for feeding and breeding. Five federally listed Endangered wildlife species (Virginia Northern
Flying Squirrel, Indiana bat, Virginia Big-eared Bat, Peregrine Falcon, Falco peregrinus, Bald Eagle,
Haliaeetus leucocephalus) occur within the upland and riverine habitats of this river system. Average annual
precipitation is Jower than found west of the Allegheny Front (97 cm (38 inches) per year). The watersheds
which the proposed project cross include the North Branch of the Potomac River, the South Branch of the
Potomac River, the Cacapon River, and the Shenandoah River.

a. __North Branch of the Potomac River Watershed (WV)
The North Branch of the Potomac River watershed drains portions of Grant and Hampshire

Counties and all of Mineral County, West Virginia. The North Branch of the Potomac River watershed is
dominated by deciduous and mixed forests (79%) with cropland and pasture comprising 17% of the existing
land use. The river itself runs generally northeastward along a basin between the Allegheny Front and
Backbone Mountain. The North Branch of the Potomac regional project watershed drains approximately

1,200 square kilometers (460 square miles).
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Suspected sources of pollution in the North Branch of the Potomac River include sediment
runoff from agriculture, timbering, oil and gas exploration, and coal refuse piles. Acid mine drainage, mainly
from abandoned mines, also poses a major problem, generally limited to the drainage's of Stony River and
Abrams Creek.

A portion of Seneca Rocks National Recreation Area lies in the southwest portion of this
watershed. Greenland Gap, located near the town of Scherr, West Virginia, is a unique topographic feature
within this watershed. The gap is considered to be the least disturbed and most distinctive water gap in West
Virginia, with towering sandstone cliffs that arch upward over 244 meters (800 feet) (Scott, 1991). The above
two areas are not impacted by the proposed alignments. In the Patterson Creek drainage, there are native and

stocked trout streams.

The major municipality in this watershed is Bayard in Grant C;)unty, West Virginia. This

watershed has one industrial park near Bayard that is not yet constructed.

b.__South Branch of the Potomac River Watershed (WV)

The South Branch of the Potomac River is the larger of the two major branches of the Potomac
River. The South Branch rises in Highland County, Virginia and flows in a general northeast direction into
West Virginia to its confluence with the North Branch. The South Branch of the Potomac River drains
portions of Pendleton, Grant, Hardy, and Hampshire Counties. The South Branch of the Potomac River
watershed is dominated by deciduous and mixed forests (72%) with cropland and pasture comprising 26% of
the existing land use. The portion of this watershed within the 30-Minute Contour drains 1,338 square

kilometers (510 square miles) within Grant, Hardy and Hampshire counties.

The water quality of the South Branch is considered excellent. However, some pollution
associated with agriculture, poultry production, and forestry is present. The extensive stream channel work
conducted as a result of the November 1985 flood has modified a number of the streams in the watershed.
Within the South Branch watershed, there are no native or stocked trout streams or streams impacted by acid
mine drainage, but the tributaries to Anderson Run exhibit impacts from agricultural activities. The South

Branch of the Potomac River is listed on the Nationwide Rivers Inventory.

Moorefield and Petersburg, West Virginia are the major municipalities in this watershed. This
watershed has two industrial parks in Moorefield, which is predicted to be a major growth center for the South
Branch of the Potomac area by local and regional planners, and two industrial parks in Petersburg, which is

experiencing economic growth due to the expanding poultry industry and other industrial development.
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¢.__Cacapon River Watershed (WV)

The Cacapon River originates in the southeastern portion of Hardy County on West Mountain.
This watershed encompasses 1,792 square kilometers (692 square miles) in Hardy, Hampshire, and Morgan
Counties. The Cacapon River watershed is dominated by deciduous and mixed forests (82%) with cropland
and pasture comprising 17% of the existing land use. The Cacapon River regional project watershed drains
approximately 1,190 square kilometers (460 square miles). The eastern end of this watershed lies within the
George Washington National Forest. This watershed contains the Lost River, so-named because the upper
reaches of the Cacapon River goes completely underground into cavernous limestone during periods of low
flow. Approximately 6.4 kilometers (4 miles) west of Wardensville, the river cuts an underground passage in
the existing limestone and remains underground for 3.2 kilometers (2 miles) until it emerges west of

Wardensville. (See Section III-G, Groundwater for additional information on this feature.) -

Water quality within the watershed is excellent, with limited pollution associated with
agricultural and timber harvesting activity. There has been no substantial mining activity in this watershed.
Wardensville is the major municipality in this watershed. The Wardensville Industrial Park is located on the

cast side of Wardensville, but has had limited development.

d. __Shenandoah River Watershed (VA)
The Shenandoah River watershed drains portions of Augusta, Rockingham, Page, Frederick,
Shenandoah, Warren, and Clarke Counties in Virginia and Jefferson and Hardy Counties in West Virginia.
The Hardy/Frederick County line and the axis of Great North Mountain mark the division between the
Shenandoah River watershed and the Cacapon River watershed to the west. The Shenandoah River watershed
existing land use is composed of deciduous and mixed forests (52%), and cropland and pasture (40%). The
Shenandoah River regional _project watershed drains approximately 875 square kilometers (340 square miles)

in Frederick and Shenandoah Counties in Virginia.

The western portion of this watershed lies within the George Washington National Forest.
This watershed includes the municipalities of Strasburg and Winchester, Virginia. Interstate 81 is a major
north-south transportation corridor located within this watershed. Major employment sectors include tourism
and associated retail trade, the apple industry, and manufacturing. This watershed has one industrial park
located in Mt. Jackson, Virginia and three in Winchester. Because the Shenandoah Valley has played a

significant role in the nation's history, historic structures and sites are prevalent within the watershed.
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N. FLOODPLAINS

The protection of floodplains and floodways is required by Executive Order 11988, Floodplain
Management;, US DOT Order 5640.2, Floodplain Management and Protection; 23 CFR 650. The intent of
these regulations is to avoid or minimize highway encroachments within the 100 year (base) floodplains,
where practicable, and to avoid supporting land use development which is incompatible with floodplains
values. Where encroachment is unavoidable, the regula?ions require taking appropriate measures to minimize

impacts.

Floodplains occur along streams and rivers, but not all floodplains represent a risk of flood damage.
Officially designated floodplains are established by the Federal Emergency Management Agency (FEMA)
where substantial flooding occurs near development. Floodplains are classified By FEMA based on-the
accuracy of the analysis used to calculate the extent of the floodplain and the regulations restricting
development within the floodplain. A 100-year floodplain is the area that would be inundated by a 100-year
flood (i.e. a flood which has the probability of occurring once every 100-years). The extent and elevation of
the 100-year flood is determined through a detailed hydraulic study. A flood hazard zone is the area flooded
during a 100-year storm; the area is determined by an engineer's professional judgment with respect to
historical stream data and topography. A regulatory floodway is a portion of the 100-year floodplain within
which the majority of the flood waters are carried and where flooding hazards are highest. Encroachment
within a floodway could result in increased flood elevations and, possibly, additional property damages
during a flood event. As a result, federal, state, and local agencies regulate development in floodways. The
minimum federal standards set by FEMA limit such flood elevation increases to one foot, provided that

hazardous velocities are not produced.

1. METHODOLOGY _

The assessment methodology is based on the requirements provided in Executive Order 11988,
Floodplain Management; 23 CFR Part 650, Location and Hydraulic Design of Encroachments on
Floodplains, and US DOT 5650.2, Floodplain Management and Protection. Floodplain regulations require
that a Location Hydraulics Study be performed pursuant to 23 CFR Part 650. The study evaluates the

following items for each of the alternatives under consideration:

*  The risk of flooding associated with the implementation of the highway facility;
¢ The impacts on natural and beneficial floodplain values;
¢ The support of development within the floodplain; and

+  Measures to minimize floodplain encroachments.
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Floodplain regulations also require the use of National Flood Insurance Program (NFIP) maps to
identify the limits of the 100-year floodplain. The NFIP was established by FEMA and is administered and
enforced through communities affected by floodplain encroachments. Under the authority of the NFIP, some
communities have established permit requirements for all development within the base floodplain zone. As a
result, a community's participation status in the NFIP dictates what type of mapping is available for
estimating floodplain encroachments. A community's participation and status in the NFIP is based on the
Regular Program and the Emergency Program.

Communities participating in NFIP's Regular Program generally have quantitative flood hydraulic
studies performed on each floodway. In these communities the NFIP map is a Flood Insurance Rate Map
(FIRM) and, in the majority of cases, a regulatory floodway is in effect. Communities participating in NFIP's
Emergency Prooram generally possess qualitative flood hydraulic data for the floodway. In the Emergency
Program, the community's NFIP map is a Flood Hazard Boundary Map (FHBM) showing only approximate

base floodplain boundaries.

As defined by FEMA, the three types of NFIP maps include Flood Hazard Boundary Maps
(FHBM), Flood Boundary and Floodway Maps (FBFM), and Flood Insurance Rate Maps (FIRM). The
FHBM are usually not based on detailed hydraulic studies of a floodway and present only approximate base
floodplain boundaries. According to FEMA, approximate analyses were used to study those areas having low
development potential or minimal flood hazards. The FBFM accurately delineate floodplains and floodways
because they are derived from detailed hydraulic studies of the floodway in question. Conversely, detailed
hydraulic studies are performed on major rivers and streams, resulting in greater accuracy for estimating |
floodplain and floodway boundaries for such waterbodies. Boundaries for floodplain and floodway zones of
smaller streams and tributaries are qualitatively estimated because no detailed hydraulic studies have been
performed on them. FIRM's are usually created concurrently with the FBFM, are based on the same hydraulic
analyses, detail flood rate zones, and provide elevations for base flooding. The FIRM's estimate 100 and 500
year floodplain boundaries for major rivers and streams and approximate floodplain boundaries for small

streams and tributaries.

a. Data Collection
Flood Insurance Rate Maps (FIRM) and Flood Boundary and Floodway Maps (FBFM) were
obtained for the project area to determine the limits of the 100-year floodplains and regulatory floodways
within the study area.

A literature search was conducted to compile historical flooding information.  This

information was used to assess the flooding risks associated with the implementation of a highway facility
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within the study area. The primary sources of historical flooding information included the US ACOE,
Pittsburgh and Baltimore Districts; the US DOI; FEMA; and the State of West Virginia, Office of Emergency

Services.

Additional floodplain data were obtained by field views of each prospective stream crossing
that was identified as an encroachment. For some streams, supplementary flooding history was obtained by

contacting local residents.

b. Data Analysis
The base floodplains, regulatory floodways, and the alternatives under consideration were

digitized and superimposed on the GIS mapping of the project area. The area of encroachment on flood
hazard zones, 100-year floodplains, and floodways was calculated within the. construction limits of each

alignment. Each floodplain encroachment was identified as one of the following six categories:

+  100-Year Floodplain
¢ 100-Year Floodplain
¢ 100-Year Floodplain
¢ Regulatory Floodway

Longitudinal Encroachment;

Transverse Encroachment;

Complex Encroachments;

Longitudinal Encroachment;

+  Regulatory Floodway Transverse Encroachment; and

¢  Regulatory Floodway Complex Encroachments.

Impacts parallel to the floodplain are considered longitudinal encroachments. Impacts
perpendicular to the floodplain are considered transverse encroachments. A complex encroachment would
occur when there are both longitudinal and transverse encroachments or in situations where an impacted

floodplain from one stream converges with an impacted floodplain from another stream.

| An alternatives analysis of floodplain avoidance was conducted for a comparison of the No-
Build Alternative, the ASDEIS IRA, and the Preferred Alternative and Line A (VA).

c. HEC-2 Analyses

In situations where stream crossings would involve encroachments on designated floodways
and floodplains, the US ACOE's HEC-2 Water Surface Profile Computer model was used to determine the
flood elevations both before and after construction for a 100-year flood event. In cases where the initial
hydraulic structure would result in an increase in the 100-year flood elevations of more than one foot, the
structure was redesigned to accommodate a greater floodflow. The three types of hydraulic structures to be

used for the proposed project are pipes, concrete box culverts, and bridges.
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2. EXISTING ENVIRONMENT
Floodplains serve to moderate the flow of floods, provide water quality maintenance, act as areas
for ground water recharge, and serve as habitat for plants and animals. Most floodplains in the project area lie
on rural, undeveloped land and tend to be narrow because they are confined by steep valleys. Shavers Fork,
Black Fork, and their tributaries flow through steep valleys resulting in relatively narrow, well defined 100-
year floodplains that are restricted by adjacent valley walls. Flood flow is generally deeper and at a greater
velocity in these smaller, restricted areas along the steep valley streams. Regulatory floodways associated

with 100-year floodplains are most common on these streams.

Leading Creek, the South Branch of the Potomac River, and the Cacapon River have relatively wide
floodplains on flat valley floors. Due to the flat, wide, and level nature of these floodplains, floodflow
velocities and depth outside the main stream channel are relatively low. The most common flood areas found
on these floodplains are the 100-year floodplains and flood hazard zones. Some regulatory floodways exist in

more densely developed areas.

3. IMPACTS
The No-Build Alternative would not cause additional encroachments to flood hazard zones, 100-
year floodplains, or floodways. Such encroachments would occur under the ASDEIS TRA, the Preferred
Alternative (WV) and Line A (VA). Table IlI-41 (Vol. IT) identifies the type of flood area affected, the type
of encroachment (longitudinal, transverse, or complex), and the area of encroachment by watershed and

stream. The stations of the floodzone areas are shown in the Alignment and Resource Location Plans.

Table I1I-42 (Vol. II) provides a summary of the flood hazard zone, 100-year floodplain, and
floodway encroachments forﬂlg_ alternatives and the option areas. The ASDEIS IRA would result in a
slightly greater total flood zone encroachment_than_the Preferred Alternative (WV), but the ASDEIS TRA
would encroach upon less floodplain and floodway. There would be no flood zone encroachments within the
Patterson Creek Option Area or the Hanging Rock Option Area. Line A would result in the least flood zone
encroachments within the Interchange Option Area, the Forman Option Area, or the Baker Option Area.
Within the Shavers Fork Option Area, the Line A would involve a regulatory floodway while the Preferred
Alternative (Line S) would avoid encroachment into the regulatory floodway. Within the Duck Run Option
Area, Line D2 would avoid flood zone encroachments. Within the Lebanon Church Option Area, Line L

would avoid flood zone encroachments.
The encroachments resulting from any of the proposed alignments would not induce development

incompatible with the functions and values of any flood zone. A detailed analysis of secondary (induced)

development performed for this project indicates that there is sufficient land suitable for development outside
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of flood zones to accommodate the projected development. Details and results of this study are documented
in the Secondary and Cumulative Impact Technical Report._Refer to Section ITI. Y - Cumulative Impacts, of

thi 1S regarding cumulative impacts.

a. Tygart Valley River Watershed
In the Tygart Valley River watershed, the ASDEIS IRA would encroach upon 6.8 hectares

(16.8 acres) of the 100-year floodplain and flood hazard zones of Leading Creek and five of its tributaries.
Detailed hydraulic studies have shown that the transverse Leading Creek crossings and the complex

encroachment at Claylick Run would not increase floodwater elevations more than one foot.

The Preferred Alternative (WV) would encroach upon 5.4 hectares (13.6 acres) of the 100-year
floodplain and flood hazard zones of Leading Creek and four of its tributaries. A longitudinal encroachment
would occur where the Preferred Alternative (WV) crosses a low area between two hills. Complex
encroachments would occur where the Preferred Alternative (WV) would cross a tributary near its confluence
with Leading Creek. Detailed hydraulic studies have shown that these encroachments would not result in

flood water elevation increases of more than one foot.

Within the Interchange Option Area, the Preferred Alternative (Line I) would result more
flood hazard zone encroachment than would Line A_(Vol. II, Table III-41).

b. Cheat River Watershed (WV)
In the Cheat River watershed, the ASDEIS IRA would encroach on 2.3 hectares (5.7 acres) of
100-year floodplain and flood hazard zone. The ASDEIS IRA would encroach sporadically along a 4.9
kilometer (3 mile) length of the 100-year floodplain along Haddix Run. The ASDEIS IRA would also

encroach on the Pendleton Creek flood hazard zone near its headwaters.

The Preferred Alternative (WV) would encroach upon 1.6 hectares (4.3 acres) of floodplain
along Shavers Fork, the 100-year floodplain of the Black Fork near Hambleton, and the flood hazard zone
encroachments at Slabcamp Run and Pendleton Creek. The encroachments along Shavers Fork and the Black

Fork would not increase flood elevations more than one foot, as determined by a detailed hydraulic study.

Within the Shavers Fork Option Area, Line A would cross the Shavers Fork regulatory

floodway near Porterwood on two bridges with a total encroachment of 3.4 hectares (8.5 acres). _The
Preferred Alternative (Line S) would avoid the regulatory floodway by remaining along the eastern side of
Shavers Fork, traversing the western slopes of Fork Mountain.
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¢. North Branch of the Potomac River Watershed (WV)
Within the North Branch of the Potomac River watershed, the ASDEIS IRA would encroach

upon the Patterson Creek flood hazard zone downstream of reservoirs that are used for floodwater control.

The only flood zone encroachment along the Preferred Alternative (WV) within this watershed
is within the Forman Option Area. Line A would encroach upon less of the flood hazard zone of Patterson
Creek than would the Preferred Alternative (Line F). There would be no flood zone encroachments within the
Patterson Creek Option Area.

d. South Branch of the Potomac River Watershed (WV)
In the South Branch of the Potomac River watershed, the ASDEIS IRA would encroach upon
8.7 hectares (21.6 acres) of the 100-year floodplain and flood hazard zone of the South Branch of the Potomac
River and the flood hazard zones of Fort Run and Anderson Run. The complex encroachment on the South
Branch of the Potomac River floodplain would be due to the widening and relocation of US 220. The
widening of existing roadway would not result in an elevated road surface and, therefore, would not impede
flood flow.

The Preferred Alternative (WV) would transversely encroach upon the flood hazard zone of
the South Branch of the Potomac River. At the location of the crossing, FEMA has not defined a 100-year
floodplain. Because of the high flooding risk associated with this crossing, a detailed hydraulic study was
performed to determine the appropriate bridge length. A 732 meter (2,400 foot) bridge would be required to
cross the floodplain without increasing the 100-year flood elevations more than one foot. The limited

encroachments would be due to the fill necessary to glevate the bridge approaches.

e. Cacapon River Watershed (WV)
In the Cacapon River watershed, the ASDEIS IRA would encroach upon 4.3 hectares (10.5

acres) of flood hazard zone along Baker Run, Trout Run, and Lost River. The Preferred Alternative
would result in 1.7 hectares (4.1 acres) of flood hazard zone encroachments along the Lost River and Trout
Run. Within the Baker Option Area, the Preferred Alternative (Line B) would result in 44 percent less

encroachment than would Line A.

f.  Shenandoah River Watershed (VA)
In the Shenandoah River watershed, the ASDEIS IRA would encroach upon 3.7 hectares (9
acres) of the flood hazard zones of Mulberry Run, Turkey Run, Duck Run, and Cedar Creek.
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Line A (VA) would encroach upon 2.4 hectares (5.9 acres) of the flood hazard zones of Cedar
Creek, Duck Run, and Mulberry Run. Within the Duck Run Option Area, Line A and Line D1 would

encroach upon the Cedar Creek flood hazard zone, but Line D2 would avoid these encroachments.

Within the Shenandoah River watershed, Line A (VA) would result in 34 percent less flood
zone encroachments than would the ASDEIS IRA. The Build Alternative, using Line D2 within the Duck
Run Option Area, would result in 45 percent less flood zone encroachment than would the ASDEIS IRA.

4. AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
Avoidance, minimization, and mitigation measures would not be necessary under the No-Build
Alternative. The alignment development process for both the ASDEIS IRA, Preferred Alternative (WV) and
Line A _(VA) included efforts to avoid or minimize floodplain encroachments.. Detailed hydraulic studies
were performed for all considerable unavoidable encroachments of regulated floodways or 100-year
floodplains. In all cases, the final proposed structures would result in less than a foot increase in 100-year
flood elevations. Both the ASDEIS IRA and the Build Alternative have been designed to mitigate increases

in flood risk. This project is in compliance with Executive Order 11988 regarding floodplain management.

In cases where the initial hydraulic structure would result in an increase in the 100-year flood
elevations of more than one foot, the structure was redesigned to accommodate a greater floodflow. The

following modifications were incorporated into the design of the Preferred Alternative (WV):

+  Enlarged box culvert td reduce floodwater elevations;

¢ Replaced box culvert with bridge to reduce floodwaters elevations;

¢  Extended bridge over the Black Fork by 150 feet to minimize encroachments; and

+  Replaced two short bridges and elevated roadway across the flood zone of the South Branch of
the Potomac River with a single 732 meter (2,400 foot) bridge.
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O. VEGETATION AND WILDLIFE

The vegetation and wildlife assessment describes the methodology used to identify and evaluate habitat
loss, forest fragmentation, and highway induced wildlife mortality. Avoidance, minimization, and mitigation
measures related to these impacts are also discussed. Details of the assessment and a further discussion by

watershed are contained in the Vegetation and Wildlife Habitat Technical Report.

Upland forest is the dominant vegetation type within the proposed project area. As a result of the
extensive logging and frequent fires that occurred throughout the upland forest region between 1870 and
1920, the present day forest vegetation is mostly a mosaic of second and third-growth forest communities
(Stephenson, 1993). The present forest vegetation community within the proposed project area west of the
Allegheny Front is composed primarily of two forest types: the Northern Hardwood Forest and the
Appalachian Mixed Hardwood Forest. Northern Hardwood Forests generally occur at elevations above 915
meters (3,000 feet), but can extend down slope as low as 750 meters (2,460 feet) in rich moist loamy soils
(Stephenson, 1993). The three dominant tree species of this forest type are sugar maple (4cer saccharum),
beech (Fagus grandifolia), and yellow birch (Betula allegheniensis). Appalachian Mixed Hardwood Forests
generally occur below 750 meters (2,460 feet) and are characterized by a great diversity in species
composition. Overstory composition may range from nearly pure stands of red oak (Quercus rubra) or

yellow poplar (Liriodendron tulipifera) to mixtures of twenty or more commercially valuable species.

The portion of the proposed project east of the Allegheny Front lies in the Middle Section of the Ridge
and Valley Province. The present forest vegetation community within this area is composed primarily of
Northern and Appalachian Mixed Hardwood Forests. However, the species composition of the Northern
Hardwood Forest is somewhat different due to lower precipitation levels. This area receives markedly less
rainfall than the project area west of the Allegheny Front. Most major air masses move across the Allegheny
Mountains from west to east, depositing most of their moisture on the higher ridges west of the Allegheny
Front. The resulting tree species are those tolerant of drier conditions. Several species of oak (chestnut oak,
Quercus prinus; red oak, and white oak, Quercus alba) typically occur in association with various species of

pine (Virginia pine, Pinus virginiana; pitch pine, P. rigida; and Table Mountain pine, P. pungens).

1. HABITAT LOSS

a. Methodology
7 Wildlife is an important ecological, economical, and recreational resource of West Virginia. A
wide range of terrestrial wildlife resources utilize the diverse upland habitat communities within the project
area. These resources include reptiles and amphibians, a variety of game birds, non-game birds, raptors, and
furbearing mammals. While the project area is dominated by deciduous forest, other areas of maintained
agricultural/pasture land, early successional shrubland. and early regenerating forest stands provide a diverse
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mosaic_of upland wildlife habitat. The wildlife habitat value of these communities was assessed using the
S. Fish and Wildlife Service’s (USFWS) Habitat Evaluation Procedure : USFWS, 1980). HEP is

currentlv the only wildlife evaluation tool available that attempts to quanti uality of wildlife habita
over a broad spectrum of habitat types for large projects. There are 119 terrestrial wildlife species model

developed and tested by the USFWS that can be used for area evaluations. These models relate specific

habitat characteristics to potential habitat quality. Each model generates a numeric Habitat Suitability Index

" A land use and land cover map was produced through the interpretation of 1" = 1,000' scale
aerial photography and selected groundtruthing. This photography encompassed an area approximately 3.2
km (2 miles) wide and 192 km (120 miles) in length. Existing land use and land cover were classified to
Anderson Level II (Anderson, et al., 1976). Land cover within the construction limits of the alignments was
further classified according to the USFWS Cover Type Classification Si'stem (USFWS, 1981) to
accommodate data entry into the HSI computer program (USFWS, Micro-HSI Version 2.1).

(1) Species Selection )

A "guild" approach was employed to select HEP evaluation species, based on the range of
habitats within each watershed. Guilds offer a way of evaluating large groups of animals by selecting several
individual indicator species. A guild is a group of species that exploit a resource in a similar fashion (Root,
1967). Thus, if the impact of environmental change is determined for one species from the guild, the
remaining species should be similarly affected. The guild-indicator concept is a cost and time-effective
approach: the population levels of many birds, mammals, reptiles, and amphibians. can be estimated by

monitoring populations of a few guild-indicator species (Block et al., 1986).

The selection of evaluation species involved categorizing vertebrate species according to
their feeding and reproductive habitat requirements. This information was collected through an extensive
literature review on a number of terrestrial vertebrate species. DeGraaf and Rudis (1986) and individual
Habitat Suitability Index Models provided the most comprehensive collection of information on species
habitat requirements. The selection of evaluation species was predicated on several factors: the species had
to be found within the watershed, either as a permanent resident or as a migratory species that potentially
breeds there; the species had to represent a group of animals that exploits the same resources within particular
cover types; and the species had to have an existing USFWS documented model for use with the HSI

computer program.

I11-128



Corridor H Final EIS

f the 119 wildlife species m 19 were chosen to evaluate the wildlife habitat within

the project area. Due to the time and expense involved in model development and field testing, only those
wildlife models previously developed by the USFWS were considered fro this_assessment. Each wildlife
wwuwwmﬁ
brown thrasher model represents bird species that utilize shrubby edge habitat such as cat birds, rufous-sided

towhees. indigo buntings, and northern cardinals, This approach offers a cost and time effective me

evaluating large groups of animals by selecting several individual indicator species. These species are
identified on Table III-43 (Vol. II)

(2) Data Collection

' " Data collection techniques included both physical measurement and visual estimation
procedures (Hays, et al., 1981; Brower and Zar, 1984) to quantitatively measure the wildlife habitat variables
produced by the HSI program. The wildlife habitat information was used to predict the habitat suitability of
each cover type for each evaluation species. Baseline habitat suitability indices (HSI) were determined for
each evaluation species. These values represent the habitat suitability for the evaluation species before
project construction. The HSI values are an estimate of the habitat quality found within the proposed
alignments for each evaluation species. Baseline habitat units (HUs) were calculated by multiplying the HSI
values by the area of each cover type used by the evaluation species within the alignment construction limits.

These numbers represent the wildlife habitat value before project construction.

(3) Impact Assessment
Most _models chosen appeared to generate HSI values_representative of the wildlife
habitat within the project area. Initial HSI values ranged from highs of 1.0 and 0.97 for the black-capped

chickadee and white-tailed deer respectively, to a low of 0.00 for the ruffed srouse. Further analyses of the
ruffe ouse model revealed that the habitat components found in the West Virginia project area differed

from those habitat components_outlined in the USFWS documented model. Therefore, the resultin 11

not representative of the actual existing grouse habitat found within the project area. After discussions with
the USFWS and WVDNR, this model was removed from the 19 original species analyzed for this study. This
removal did not effect any subsequent Habitat Unit calculations.

Low HSI values were also_obtained for warblers. The only USFWS HEP models

available to specificallv evaluate warbler habitat were the pine and yellow war ler models. The WS pine

warbler model states that optimal cover and reproductive (nesting) habitat for the pine warbler is provided by

ure. dense. mature stands of pine lacking a tall deciduous understory. A fore t dominated by deciduous tree

is unsuitable for the pine warbler. A review of the HSI model components revealed that while the overall HSI

was low (0.01). the existing evergreen forest habitat did provide suitable pine warbler _habitat. However,
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because this forest type is a low percentage (2%) of the overall pine warbler potential habitat, the resulting

HSI reflects the dominance of the deciduous forest. Similarly, the WS vellow warbler model states that
imal nesting habitat for th llow warbler is provided in wet areas with dense, moderately tall stands of
wetland_deciduous shrubs. land shrub habitats on d ites will provide only marginal suitability.

review_of the HSI model components revealed that while the overall HSI was somewhat low (0.33). the
scrub/shrub wetlands evaluated provided excellent yellow warbler habitat. However, because this cover type

is_a low percentage (4% all potential vellow warbler habitat_the resulting overall reflects the

dominance of the deciduous shrubland. Habitat suitability for other wood warblers may be inferred from HSI
values of bird species that use similar forested habitat such as the black-capped chickadee and woodpecker
species.

An impact assessment of wildlife habitat within each alignment's construction limits was
performed using the HEP accounting program (USFWS HEP Accounting Software for Microcomputers,
1985). HUs were calculated for three target years; present or baseline conditions, during or immediately
following construction, and five years after construction. It was assumed that, during or immediately
following highway construction, no usable habitat would exist within the highway construction limits.
Construction activities would have either removed existing vegetation or would result in disturbances
sufficient to render remaining habitat unusable at this time. The HU calculation for five years after
construction represents the predicted conditions of unpaved areas within the original construction limits based
" on standard WVDOH and VDOT right-of-way and roadside development practices. Numerous studies have
shown that constructed right-of-way habitat is used by many wildlife speciés.

b. Direct Impacts
Impacts to wildlife habitat were assessed by comparing the existing habitat (baseline HUs) to

the habitat that exists immediately following, and five years after construction (future HUs). As stated
previously, it was assumed that, during or immediately following highway construction, activities would have
either removed existing vegetation or would result in disturbances sufficient to render remaining habitat

unusable by wildlife at this time.

The existing wildlife habitat area to be occupied by the ASDEIS IRA generated a total of
3,980 HUs in West Virginia and 267 HUs in Virginia. The total amount of wildlife habitat currently along the
ASDEIS IRA is less than the total along the Preferred Alternative (WV) and Line A (VA) for several reasons.
First, a large portion of the ASDEIS IRA follows existing roads (minimal wildlife habitat). Second, areas
adjacent to the existing roads where the ASDEIS IRA would be constructed are somewhat developed, thereby
providing less productive wildlife habitat. Third, the area to be occupied by the ASDEIS IRA (predominantly
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two lanes) would be less than the area to be occupied by _the Preferred Alternative (WV) or Line A (four
lanes).

The existing wildlife habitat area to be occupied by the Preferred Alternative (WV) and Line A
produced a total of 8,128 HUs in West Virginia and 1,023 in Virginia, respectively. The majority of this area
is deciduous forest habitat which is utilized by 70% of the HEP evaluation species.

The area to be occupied by the Preferred Alternative (WV) in the Baker Option Area has an
additional 79 HUs compared with the area to be occupied by Line A. The area to be occupied by Line D1 in
the Duck Run Option Area has 42 fewer HUs than the area to be occupied by Line A.

Wildlife habitat within the construction limits would be altered due to highway construction.
It was assumed that, for five years after construction, no habitat units (potential wildlife habitat) would be
available within the construction limits of any alignment. After five years, portions of each alignment would
revegetate and recapture a portion of the wildlife habitat initially lost due to construction. It was assumed that

this new habitat would be composed of 70% grassland, 10% shrub cover, and 5% tree cover.

Individual habitat variable values were estimated for the grassland habitat five years after
construction. Using these values, future habitat suitability indices (HSIs) were determined for each evaluation
species for each alignment. Future HUs for each evaluation species were then calculated. These numbers
represent the estimated wildlife habitat value five years after project construction. Only the species that use

grassland habitat such as meadowlarks and brown thrashers produced future habitat units.

Table I1I-44 (Vol. II) summarizes the baseline and predicted future habitat units by alternative
and by option area. The No-Build Alternative would not result in construction-related impacts to wildlife

habitat.

The ASDEIS IRA would result in the net loss of 3,035 HUs in West Virginia and 164 HUs in
Virginia. Roadside revegetation would recapture 25 percent of the HUs initially lost to construction.__ A

comparison of the option areas revealed the following:

e Within the Interchange Option Area, the Preferred Alternative (Line I) would result in 28
percent (20 HUs) greater loss of wildlife habitat would than Line A;

e Within the Shavers Fork Option Area, the Preferred Alternative (Line S) would result in
31 percent (66 HUs) greater loss of wildlife habitat than would Line A;

e  Within the Patterson Creek Option Area, Line P would result in 13 percent (33 HUs)
greater loss of wildlife habitat than would the Preferred Alternative (Line A);
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¢ Within the Forman Option Area, Line A would result in 2 percent (3 HUs) greater loss of
wildlife habitat than would the Preferred Alternative (Line F);

¢ Within the Line 5-D Option Area, Line A would result in 29 percent (21 s) greater
loss of wildlife habitat than the Preferred Alternative (Line 5-D);

*  Within the Baker Option Area, the Preferred Alternative (Line B) would result in 33
percent (49 HUs) greater loss of wildlife habitat than would Line A;

»  Within the Hanging Rock Option Area, the Preferred Alternative (Line A) would result in
6 percent (9 HUs) greater loss of wildlife habitat than would Line R; and

+  Within the Duck Run Option Area, Line D2 would result in 7 percent (32 HUs) greater
loss of wildlife habitat than would Line A_(VA). Line D1 would result in 14 percent (35
HUs) less loss of wildlife habitat than would Line A (VA).

Additional HEP analyses were performed to assess wildlife habitat within each of the six
project watersheds. Table III-45 (Vol. IT) summarizes the baseline and predicted future habitat units. The
potential construction area within the ASDEIS IRA would generate the greatest loss of HU's within the North
Branch of the Potomac River watershed. The potential construction area within the Preferred Alternative
(WV) would generate the greatest loss of HU's within the Cheat River watershed. Please see Vegetation and
Wildlife Habitat Technical Report for further details.

c. Secondary Impacts

Secondary impact assessment was limited to development related activities. These impacts are

defined in the Secondary and Cumulative Impacts Technical Report.

(1) Habitat Unit Loss - Improved Roadway Alternative
Development related to the ASDEIS IRA involves commercial enterprises at intersections
and interchanges. The required land area for this development was presented earlier in this report. Following
that calculation the total number of hectares per land cover type was multiplied by the habitat units calculated
for that particular land cover type for direct highway impacts. Results of those calculations are presented in
Table I1I-46_(Vol. I1).

(2) Habitat Unit Loss - Preferred Alternative (WV)

Total hectares required for predicted development were calculated. Following that
calculation, the total number of hectares per land cover type was multiplied by the habitat units calculated for
that particular land cover type for direct highway impacts. Results of those calculations are presented in
Table I1I-46_(Vol. II). For this calculation all development related impacts are presented in the aggregate.

That is, intersection/interchange, residential and service oriented development were combined by lands cover
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type to determine the total number of habitat units predicted to be lost because of predicted development

requirements.

d. Cumulative Impacts

(1) Additive Direct Impacts
A portion of the HUs loss due to the disturbance of wildlife habitat during highway
development would be regained as the highway right-of-way revegatated. These additive direct impacts to
wildlife habitat (HUs lost and regained) by watershed are summarized in Table II1-45_(Vol. I1). The ASDEIS
IRA would cumulatively result in the loss of 2,968 HUs in West Virginia and 164 HUs in Virginia. _The
Preferred Alternative (WV) would cumulatively result in the loss of 6,145 HUs in West Virginia. Line A
would result in the loss of 809 HUs in Virginia. Habitat Units lost represent less than 2% of the HUs found

within the Regional project watersheds.

(2) Additive Direct and Secondary Impacts

The combination of direct and secondary impacts yielded an increase in HUs lost by the
evaluation species due to predicted secondary development (Vol. II, Table II-47). Predicted secondary
development is an aggregate of intersection/interchange, residential and service oriented development. The
Shenandoah River watershed would have the greatest cumulative loss of HUs, while the North Branch of the
Potomac River watershed would have the least. This calculated loss is based on a total removal of forest and
farmland habitat from wildlife use. However,. residential development is based on using 2 acre lots. Many of
these parcels would not be completely converted from their present land use type and would still provide

some benefits for a variety of wildlife species.

(3) Foreseeable Future Actions

Foreseeable future projects included five Federal actions that are currently ongoing or are
in the formative stages of study. These five Federal actions considered were discussed previously. Table III-
48 (Vol. II) summarizes the potential wildlife habitat impacts due to the above five Federal actions. Two
projects predict loss of wildlife habitat. The Moorefield floodwall project would involve impacts to
approximately 21 acres of cropland and 2 acres of bottomland hardwoods. A comprehensive assessment of
this wildlife habitat value was performed by the USFWS in conjunction with the US. Fish and Wildlife
Coordination Act. To compensate for habitat losses, mitigation measures included the proposed acquisition
and the planting of 18.8 acres of high habitat value trees and shrubs to replace 32 HUs lost (COE 1990). The
Stony Run water supply dam would result in the loss of 70 acres of forested habitat. Based on an
approximate value of 2.9 HUs/forested acre (based on SDEIS HEP study), this project would result in the loss

of 203 HUs. However, the creation of open water habitat and the associated shoreline edge would provide
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food and cover resources for waterfowl, wading birds, and other species associated with aquatic
environments. This could increase the overall species diversity in a region dominated by upland deciduous

forest.

The proposed Canaan Valley National Wildlife Refuge would encompass nearly 11,330
hectares (28,000 acres) of relict boreal (northern) habitat with diverse flora and fauna communities. Canaan
Valley's high altitude and cold, humid climate have maintained a unique relict boreal ecosystem which
supports an assemblage of plant and animal life considered unusual for its latitude in the eastem United
States. Nearly 288 species of mammals, birds, reptiles, amphibians, and fish are known or expected to occur
here, including one threatened (Cheat Mountain salamander) and one endangered (Virginia northern flying
squirrel) species. This area is nationally recognized as a breeding and fall migration concentration area for
the American woodcock, and supports many other migratory species, including raptors, waterfowl, wading

birds, shorebirds, and neotropical migrants.

Both National Forests have prepared Final Environmental Impact Statements that contain
wildlife management plans that address the habitats needs of a variety of wildlife species. Each plan chose
management indicator species to represent important game species, threatened and endangered species,
species whose habitats may be influenced by management activities, and non-game species of special interest.
Management plans call the monitoring of population levels of the indicator species and management of their

habitats to maintain viable population numbers.

The cumulative effect of the above foreseeable actions is currently one of a positive
nature for wildlife habitat. Over 30% of the land area within the 30-Minute Contour (240,000 hectares or
600,000 acres) is currently being managed to maintain species diversity and promote population levels of both
game and non-game species. West Virginia Division of Natural Resources also owns and manages an
additional 7,000 hectares (17,000 acres) for wildlife within Wildlife Management Areas located within the
30-Minute Coritour. Refer to Section III-Y, for further discussion of cumulative impacts.

e. Avoidance, Minimization, and Mitigation Measures
Where possible, alignments were developed to avoid known areas of unique wildlife habitat
(caves, red spruce forest) where federally listed Threatened species have been documented. Alignment
development also attempted to avoid impacts to wetland resources. Where avoidance was not possible,

efforts were made to minimize the degree of impact.

The projected loss of habitat units for each alignment is based on the assumption that all
wildlife habitat within the construction limits would be altered due to highway construction. Final design for
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the highway may not necessarily impact this entire area. Bifurcations in the roadway may leave portions of
existing habitat intact, thereby reducing the net loss of wildlife habitat units. The proposed alignments also
cross several areas of abandoned strip mines along WV 93 east of Davis, West Virginia. These areas are
sparsely vegetated and presently provide little wildlife habitat. Right-of-way development, in conjunction
with highway construction within these stripped sites, could provide additional habitat for wildlife use. In
addition, this analysis projected future habitat variables five years after construction. Over time, the
vegetative succc'ession process would change species composition in areas that are not periodically maintained.
Herbaceous species would gradually be replaced by shrub and tree species. This could provide the
composition and diversity of vegetation necessary for additional use by the chosen evaluation species, and

would likely result in an increase in calculated future habitat units.

2. FOREST FRAGMENTATION AND BIODIVERSITY

a. Literature Review

Natural landscapes are typicaily composed of a mosaic of habitats differing in size, shape, and
vegetative structure and composition (Verner, 1986). If undisturbed long enough, such landscapes tend to
reach a stage in which units of the mosaic retain fairly stable local plant communities or climax patterns
(Whittaker, 1953). However, natural disturbances in the form of fires, storms, landslides, earthquakes and
erosion contribute to reduce the patch size of existing habitat units and to alter their vegetative composition,
often to earlier successional stages. These activities can produce a variety of direct and indirect impacts to
existing plant and animal communities. Verner suggests that because so many species of terrestrial
vertebrates are adapted to breed successfully in disturbed habitats, it might be inferred that natural disturbance
has been a frequent and widespread occurrence in geologic history. In addition, many plant species have
evolved to pioneer disturbed landscapes, serving to begin the vegetational succession process. Therefore, it is
not possible to present all fragmentation of habitat as either "good" or "bad" since it operates at varying scales
on each species (USDA, 1993).

Human activities such as the construction of powerlines, residential and industrial
developments, agricultural practices and roadways can produce habitat fragmentation resulting in a change to
the vegetation of the successional community. Of particular concern in the central and eastern United States
is the fragmentation of forest habitat and its resulting effect on biodiversity. Forest fragmentation is the
process whereby large, continuous, and often homogenous areas of forest are broken into smaller often
isolated tracts surrounded by a matrix of cultivated land, residential development, or other nonforest land use.

Forest fragmentation is a function of several parameters:

s  Patch size - the area of the resulting habitat fragments;

o Patch isolation - the characteristics of the surrounding land use;
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¢ Total reserve area - the sum of patches and contiguous forest;
+ Edge - the transition area between two or more habitat types; and

+  Connectivity - the habitat linkages among patches.

Minimizing forest fragmentation promotes the natural patterns and connectivity of wildlife
habitats that are key components of biodiversity (CEQ, 1993). The physical alteration of existing land use
and changing land use patterns that lead to habitat simplification and fragmentation, disrupt species
interactions and ecosystem processes. A regional assessment of forest fragmentation was used to determine
potential effects on existing biodiversity within the 30-Minute Contour (see Section III. A: Economic

Environment Section for definition of 30-Minute Contour).

A great deal of research has been done to evaluate the effect of forest fragmentation on the
distribution and abundance of wildlife species. Due to the complex nature of the interacting parameters
outlined above and the number of different wildlife species potentially involved, no consensus has been
reached by the body of scientific researchers as to the overall effects of forest fragmentation on wildlife
species. Most published scientific literature to date deals with avian species and their response to this
phenomenon. A review of this literature was conducted to examine and summarize the major research

findings on this topic.

_ Many researchers have studied the associated effects of forest fragmentation on avian
communities. Robins ef al. (1980) determined that gaps greater than 100 meters (330 feet.) in contiguous
forest habitats produced isolation characteristics in the small habitat fragments created. Anderson (1979)
showed that transmission-line corridors wider than 61 meters (200 feet) created grassland/shrub habitats
within the forest. These corridors created new vegetative communities that when considered with the total
bird population of the deciduous forest resulted in a greater variety and diversity of birds in the region.
Rosenberg and Raphael (1986) found that bird and amphibian species richness increased significantly on
more fragmented stands of Douglas-fir forests and in study plots containing more edge. A variety of species

were able to utilize the more diverse vegetative component of the edge-forest ecotone.

A major topic of research has focused on the potential impact of forest fragmentation on
neotropical migrant and interior forest dwelling songbirds. Neotropical migrants winter in Central America
and the Caribbean, and to a lesser extent in South America, but breed in North America. A number of
researchers have reported on the population decline of these species between the late 1940's and the late
1980's (see Finch, 1991). Several causes have been suggested for this decline; the loss of winter habitat in
Latin America (Hall, 1984; Ambuel and Temple, 1982), brood parasitism by the brown-headed cowbird
(Molothrus ater) (Brittingham and Temple, 1983), a low rate of colonization and a high rate of extinction in
small, isolated woodlots (Whitcomb et al., 1981), the lack of critical microhabitats (Lynch and Whigham,
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1984) and higher rates of nest predation in small woodlots compared to large forest tracts (Robbins_et al,
1980; Ambuel and Temple 1983; Wilcove, 1985). Hall suggests that some decreases in the number of
neotropical species may be density dependent and result from the movement of bird species from optimal to

suboptimal habitat as populations fluctuate over time.

Forest succession should be considered another potential factor influencing the changing
diversity and population numbers of forest bird species. Martin (1960) reported on the changing bird
populations that accompany vegetational succession. Freemark and Merriam (1986) found that habitat
heterogeneity (spatial variability in habitat conditions within forest stands) was an important factor in
determining bird species assemblages. Baird (1990) analyzed population changes in breeding birds in a
Western New York forest from 1930 to 1980. He found the largest population decline among forest species
that generally build nests less than 2 meters (6.6 feet) above the ground. He attributed this decline to the
heavy browsing of white-tailed deer which has dramatically altered the understory vegetative composition.
Baird observed both local increases and decreases over the past 50 years in a number of neotropical and short-
distance migrants, as well as several permanent residents. Baird's study did not provide clear evidence that
species which migrate to the Neotropics are declining more rapidly than short-distance migrants or permanent

resident species.

Several research efforts on the effects of forest fragmentation on avian species have been
conducted in the Midwest. In this area, once large expanses of contiguous forest have been replacéd by small
woodlots that have been extensively isolated by surrounding agricultural land. These woodland "islands"
have served as study areas where the theories of island biogeography have been explored for terrestrial
ecosystems. MacArthur and Wilson (1967) proposed that the number of species resident on an island is
influenced primarily by area, but also by habitat div;rsity, age of the island, and its isolation. The Midwest's
landscape mosaic has provided researchers the opportunity to study a number of fragmentation parameters
such as patch size and edge effect. Temple (1986) defined the functional habitat unit for area sensitive
species (core area) as the area of forest more than 100 m from an edge, instead of the total forest area
observed. Further studies by Temple and Cary (1988), found significant differences in nesting success (18%,
58%, 70%) of forest interior dwelling birds within three distances from edge categories (< 100 meters, 100 to
200 meters, > 200 meters) and classified these as poor, marginal and good quality habitat respectively. They
attributed these differences to nest predation, brood parasitism and competition that are associated with edge
habitats. Robinson (1992) found that small isolated woodlots (< 70 hectares [170 acres]) appeared to serve as
population sinks for many species of Neotropical migrants and contained several species that are considered
area-sensitive elsewhere in their range, including the worm-eating warbler (Helmitheros vermivorus) and
ovenbird (Seiurus aurocapillus). However, most species suffered high nest predation and parasitism rates due

to the edge-dominated forest patch configuration.
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Blake and Karr (1987) studied breeding bird communities of isolated woodlots in Illinois.
They found that the number and type of bird species breeding in these habitats were primarily dependent on
the area of the woodlot. Differences observed among woodlot bird populations were attributed to the degree
of isolation of each woodlot. Woodlots in this study were typically separated by many kilometers. They
suggested that woodlots that were by themselves too small to support certain species, could do so if there
were additional habitat located nearby. Lynch and Whigham (1984) studied breeding bird communities in
upland forest patches of Maryland and found that vegetation characteristics, rather than patch geometry,
appeared to play the dominant role in determining community composition and local abundance for the
majority of bird species. Woodland patches in this study did not display the same degree of isolation as the
Illinois study and were generally separated by small distances (0.1 to 1 kilometer). The complex inter-
relationship between area, isolation and vegetative habitat characteristics influenced almost every bird species
within the study area. Robbins (1989) found many similarities with the above study, but also some important
differences. A more comprehensive sampling effort yielded data on a wider vériety of habitat components
and bird species. This study determined that 51% of the bird species were correlated with forest area as
opposed to 26% in the Lynch and Whigham (1984) study.

Some researchers have attempted to determine the optimal forest patch size necessary to
provide breeding habitat for all species of forest nesting birds. Blake and Karr (1984) found that forest
interior species were not well represented in woodlots < 30 hectares (70 acres). However, species differ in
many life history characteristics that influence occurrence in isolated patches of habitat and determination of
optimal reserve size is dependent on species specific ecology. Robbins (1989) studied area requirements of
forest birds in Maryland and adjacent counties in Pennsylvania, West Virginia, and Virginia. Twenty-six
avian species showed a significant increase in probability of occurrence as forest area increased and were
considered to be area-sensitive. The authors emphasize that even in forest tracts > 3000 hectares (7410
acres), species such as the northern parula warbler (Parula americana) and cerulean warbler (Dendroica
cerulea) had occurrence probabilities < 0.4. They suggest that if smaller forest tracts containing streams and
bottom-land habitat (preferred by these species) were preserved, these birds could likely reside there. As in
other studies, proximity to other forest stands (isolation) was also found to influence the minimum breeding

area for some species.

In landscapes dominated by agricultural use (cropland, pastures), much of the remaining forest
is in linear tracts along streams. These forested strips provide habitat for a variety of bird species, including
several area-sensitive neotropical migrants (Keller et gl.., 1993). In addition, these areas have been found to
improve water quality by reducing the sediment and nutrient content of agricultural runoff (Peterjohn and
Correll, 1984; Paterson and Schnoor, 1993). Croonquist and Brooks (1993) found that naturaily vegetated

riparian corridors > 125 meters (410 feet) were needed to support the full complement of bird communities.
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However, protecting at least a 25 meters (80 feet) wide corridor on each bank provided feeding, resting, or

migrating corridors for uncommon, sensitive species including forest interior and neotropical migrants birds.

While some researchers (Whitcomb et al., 1981) indicate that populations in fragmented
habitats are declining at a rapid rate for reasons associated with such fragmentation (e.g., habitat island size,
high predation, and frequent brood parasitism), bird population declines have also been observed in relatively
undisturbed forests. Holmes et al. (1986) conducted studies in an unfragmented (3,075 hectares [7,600
acres]), temperate, deciduous forest (Hubbard Brooks, New Hampshire) for 16 consecutive breeding seasons.
Bird community dynamics varied over time with many species (70%) declining during this period. Individual
species responded to a variety of environmental factors that operated on local, regional and global scales.
Five major factors were identified that influence bird numbers in the forest; food abundance, breeding season
weather, successional habitat changes, interspecific aggression, and winter mortality. Hall (1984) found that
both the number of species and population of neotropical migrants had declined in an undisturbed portion of
the Cheat Mountains in West Virginia. The author states that a precise reason for this decline cannot be
assigned, but suggests that tropical deforestation as well as local climatic and weather factors may be

contributing components.

Holmes and Sherry (1988) suggest that there is little agreement on the factors that regulate
songbird populations. At the unfragmented Hubbard Brooks research area, 42% of the regularly occurring
species declined from 1969 to 1986, including 4 neotropical migrant species. Based on their research
findings, the authors conclude that forest fragmentation is probably not a factor in the observed decline of
avian species over most of New Hampshire where forests predominate and where urban development is only
beginning to affect the landscape. One neotropical migrant species that declined considerably was the least
flycatcher (Empidonax minimus). This decline was attributed to the gradual maturing of the woodlands
throughout the state of New Hampshire. This species favors conditions of intermediate succession with open
subcanopies beneath dense upper canopy vegetation. Population trends varied for the least flycatcher from
nearby states suggesting that regional land-use patterns may be an important factor in affecting habitat
suitability for this species. Other species that may have been affected by changing habitat structure were the
American redstart and the wood thrush. Both species reach maximal densities in mid-successional forests.
The authors suggest that it is premature to attribute observed population trends in North America songbirds to

any one causal factor.

Bohning-Gaese et al. (1993) used the Breeding Bird Survey (BBS) data to analyze trends in
breeding populations of 47 insectivorous passerines in central and eastern North America, including long
distance neotropical migrants. BBS data may be useful for identifying large scale trends in bird abundance
and for providing perspective about the generality of those trends. The results suggest that those species that

winter in the tropics did not experience strong decreases in their populations. Long distance neotropical
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migrants experienced a small, non-significant decreasing trend, whereas residents and short-distance migrants
increased strongly. The declines observed were attributed to breeding ground predation and not to

deforestation of wintering habitat in tropical America.

Finch (1991), as part of the USDA Forest Service's role in the Neotropical Migratory Bird
Conservation Program, reviewed and summarized the current information on population trends of neotropical
migratory birds and the factors affecting migrant populations on the wintering and breeding grounds. The
author concluded that sufficient information was lacking on the population status and causes of population

changes of neotropical migrants to develop an effective management plan to conserve these species.

b Methg‘dology

Large forested tracts are important habitat for area sensitive species and species requiring large
territories. These forested areas contain other microhabitats such as streams and associated riparian corridors
that are utilized by a wide variety of wildlife species for feeding and/or breeding purposes. To assess the
effects which disturbance or fragmentation may have on species and biological communities, indicator
species were chosen to represent area sensitive and landscape dependent (sensitive to changing land use
patterns) species. Forest interior neotropical migrant bird species were used to assess the potential impacts of
forest fragmentation on area sensitive species. Changing land use patterns were assessed to determine the
potential effects on landscape dependent species such as the wild turkey (Meleagris gallopavo), black bear
(Ursus americanus), and bobcat (Felis rufus) (Brooks and Croonquist, 1990). This analysis was restricted to
the Build and Improved Roadway Alternatives.

Breeding bird survey (BBS) data was obtained from the US. Fish and Wildlife Service's Office
of Migratory Bird Management. Breeding bird population trend information was received for West Virginia
and Virginia. This information was reviewed to determine the present population trends of neotropical
migrant bird species within West Virginia and Virginia. As the cowbird (Molothrus ater) is implicated as one
factor in the decline of neotropical migrants (Brittingham and Temple, 1983), population trends of this

species were also reviewed.

Forest fragment size (patch size) is an important factor in determining utilization by forest-
interior neotropical migrant species. Of particular concern was the creation of small forest patches that may
be unusable by interior neotropical migrants for breeding purposes Impacts that would potentially create
small forest patches were assessed using land use/land cover data acquired through the interpretation of 1" =
1,000 scale aerial photography and selected groundtruthing. This photography encompassed an area
approximately 3.2 kilometers (2 miles) wide and 192 kilometers (120 miles) in length and provided an

accurate account of the potential creation by the proposed highway of relatively small (less than 150 hectares
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or 370 acres) forest fragments that were entirely within the photography boundaries. Larger forest polygons
(greater than 150 hectares or 370 acres) could extend beyond the limits of the photography, making an
accurate assessment of their total size impractical using these data. GIS analysis determined the number of
forest patches created by the potential construction of alternatives. This information was used to assess the
potential impact on minimum breeding area requirements for four neotropical migrants that occur within the

proposed project area. These species were chosen to represent interior forest dwelling species whose

breeding area requirements span a number of forest patch sizes.

Potential changes in land use patterns were assessed using USGS 1:250,000 scale digital
Anderson Level II land use/land cover data. GIS analysis determined the amount of several land use/land
cover types before and after proposed highway construction within the 30-Minute Contour. The 1:250,000
scale digital data provided a broad overview of the existing land use/land cover within a large geographic area

and allowed an assessment of potential changes at a "regional” scale.

Total reserve area or the total amount of forest habitat is another important component of
forest fragmentation. GIS analysis determined the total acreage of forest habitat within the 30-Minute

Contour before and after highway construction.

Secondary impacts due to road construction were assessed by placing a 200 meter buffer on
the construction limits of the proposed highway and recalculating the number and size of forest patches within
the limits of the aerial phofography. This was an attempt to define the core area available for area sensitive
species after secondary effects of nest predation, brood parasitism and competition (associated with edge
habitats) were considered (Temple and Cary, 1988). Further discussion of cumulative impacts resulting from

induced development are discussed in the Secondary and Cumulative Impact Technical Report.

c. Existing Environment
Breeding bird survey (BBS) data and minimum breeding area requirements are summarized in

Table I1I-49 (Vol. II). Within West Virginia, the population trends showed an increase for three of the four
indicator species with varying minimum breeding area requirements. Virginia had two species that had
declining population trends. The cowbird showed a <{ecreasing population trend in West Virginia (-4.1%) and
a slight increase in Virginia (0.2%). This may reflect the overall land use patterns within the two states and
the species ability to exploit these patterns. Cowbirds are able to utilize open areas of traditional foraging
habitat (agriculture/pasture) as a base from which to parasitize forest dwelling species. West Virginia is
predominantly a forested state, whereas Virginia has a larger agricultural component interspersed with forest.
This is reflected in the land use patterns for the 30-Minute Contour. Of the 592,642 hectares (1,464,418
acres) in West Virginia and 136,137 hectares (336,394 acres) in Virginia, forested habitat comprises 80% and
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52% of West Virginia and Virginia land use respectively, while agriculture/pasture makes up 42% in Virginia
and 18% in West Virginia.

d. Impacts

Table HI-50A (Vol. II) summarizes the changes in the number of forest patches less than 150
hectares (370 acres). Based on the analysis of the 1"=1000' scale photointerpreted mapping, a total of 206
forest patches less than 150 hectares would be created if the Preferred Alternative (WV) in West Virginia and
Line A (VA) were constructed. Fifty three percent (110) of these pat;:hes would be less than 1 hectares (2.5
acres) in size. Based on the indicator species minimum breeding area requirements (Vol. 11, Table I1I-49),
parcels less than 1 hectare in size would not be suitable habitat for breeding purposes. However, forest
patches smaller than that required for breeding may be used as foraging or resting areas. These areas can also
serve as population sinks for non-breeding individuals (Robinson, 1992). These parcels comprise less than
1% of the forest habitat within the above mapped area. Forty seven percent (96) of the created forest patches
could be utilized for breeding purposes by at least one species of interior forest dwelling neotropical migrant

and 13% (27) could be utilized by all four indicator species.

A total of 133 forest patches less than 150 hectares would be created due to the construction of
the Improved Roadway Alternative (ASDEIS IRA). Sixty eight percent (91) of these patches would be less
than 1 hectare (2.5 acres) in size and would not be suitable breeding habitat for the neotropical migrant
indicator species. Thirty two percent (42) of the created forest patches could be utilized for breeding purposes
by at least one species of interior forest dwelling neotropical migrant and 10% (13) could be utilized by all

four indicator species.

Approximately 1,585 hectares (3,916 acres) of land would be altered due to construction of the
Preferred Alternative (WV) and Line A (VA). This represents less than 1% of the total land within the 30-
Minute Contour. From a regional perspective, no change in land use patterns would occur. Large forest
patches (> 500 hectares or 1,235 acres) would remain to accommodate species with wide ranging territory
requirements. Any effects on landscape dependent species, such as the wild turkey, black bear, and bobcat,
would be minimal. The total amount of forest habitat after highway construction within the 30-Minute
Contour would be 540,952 hectares (1,336,692 acres). This represents less than a 1% loss of regional forest

lands.

Approximately 780 hectares (1,925 acres) of existing land would be altered due to
construction of the ASDEIS TRA. This represents less than 1% of the total land within the 30-Minute

Contour. From a regional perspective, no change in land use patterns would occur. The total amount of

18
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forest habitat after highway construction would be 541,757 hectares (1,335,870 acres). This represents less

than a 1% loss of regional forest lands.

The 30-Minute Contour Anderson Level I land use/land cover is presented in Exhibit III-9
(Vol. IT). This area is dominated by a forested landscape and is overall, relatively unfragmented. Based on
the data discussed above, construction of either the alternative would not result in the development of the

mosaic land cover patterns present in the Strasburg, Virginia area.

On_the basis of comments by EPA, DOI and several non-agency commentors, a more refined

analysis of the forest patch issue was undertaken for the FEIS. This re-analysis focused on the landscape
context in which the created patches would exist.

The importance of landscape position relative to the biological value of the patch as compared

to the size of the patch was investigated by Robinson et al. (1995). In their 4 year, 5-state (Illinois, Indi

Minnesota, Missouri and Wisconsin) study, Robinson et al. tested the hypothesis that the reproductive success
of nine species (acadian flycatcher, indigo bunting, Kentucky warbler, northern cardinal, ovenbird, red-eved
vireo, worm-eating warbler, wood thrush and scarlet tanager) of forest birds was related to regional forest
fragmentation. The study involved over 100 researchers who "located and monitored the fates of more than

5000 nests on nine study areas from 1989 to 1993. The study areas represented the entire range of fore

fracmentation available in the midwest." (Robinson et al., 1995).

Following collection_of nest predation (all types from all predators) and parasitism (brown-
headed cowbird) data, they utilized a GIS system and 1:250.000 scale digital land use and land cov
data to determine the mean percentage of various land cover types within a 10 km radius of the center of eac
study site. The 10 km radius was chosen because it is similar in size to the maximum known travel ranges of
cowbirds from feeding to breeding sites.]

Thev found that cowbird nest parasitism was significantly negatively correlated (p < 0 t

the_amount_of forest cover in the landscape. They also found that nest predation across all species was

sienificantly negatively correlated (p <. with forest cover. That is, the higher the percentage of fore

cover within the 10 km radius, the lower the percentage of nest parasitism and the lower the percentage of
nests predated upon.

The GIS database developed for the Corridor H project and USGS 1:250,000 scale digital land
use and land cover data were utilized to determine the percentage of forest cover within approximately 10 km
x 20 km square blocks centered on the Preferred Alternative (WV). This data (Vol. 11, Table ITI]-50B) was
then used to compare the likely changes in rates (percentages) of nest predation and nest parasitism before
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and after construction of Corridor H (Vol. II, Table III-50B). Examples of forest cover change and forest
fragmentation generated from the USGS 1:250.000 scale digital land use and land cover mapping were
presented in the ASDEIS Exhibits 111-44 and I11-45.

As Table I11-50B (Vol. II) indicates, the construction rridor H along its alignment d
not change the overall percentage of forest cover with‘ig the blocks. Based on the results of the Robinson et
al_(1995) study. the analysis conducted for Preferred Alternative uggests that nest predation and nest

arasitism_levels should remain_relatively constant throughout the Corridor H area following highwa

constructi It is likely however that nest predation and nest parasitism could increase locally in those
atches created in the are the Corridor roject where the forest has already undergone extensive
fragmentation (e.g.. Moorefield, WV and Shenandoah County VA).

The history of forest fragmentation in West Virginia follows t_he historical patterns of the
entire northeastern forest. During the last portion of the 19th century and the first two decades of the 20th

West Virginia. and indeed virtually the entire northeastern United States, was deforested. By 1920, 96%
virgin fore the northeastern states had been eliminated. For a varie reasons, some economic, some
cultural, the northeastern forest has recovered. This is evident in the Corridor H project area. Forest cover
dominates the idor H project area; Sixty four percent (64%) of the blocks contained over 80% forest
cover, 24% contained 70%-80% forest cover and 12% contained 60%-70% forest cover. Regrowth of the
West Virginia forest likely accounts for the apparent declining trend in the statewide brown headed cowbird
population.

e. [Edge Effects
Table III-51 (Vol. II) summarizes the changes in the number of forest patches less than 150

hectares (370 acres) available for area sensitive species after impacts of nest predation, brood parasitism and
competition (associated with edge habitats) were considered. Additional habitat along highway construction
limits was removed from adjacent forest parcels to address edge effect constraints. _The number of forest
patches created in each size category is less than those in Table III-50A_(Vol. II). The expanded impact area,
an additional 200 m perpendicular to the construction limits, "removes"” many small forest patches from
potential breeding use by the area sensitive indicator species due to edge effect constraints. However, these
forest patches could be utilized by the breeding indicator species for foraging and resting, and could provide
suitable habitat for non-breeding and immature individuals. This also does not preclude these areas from use
by landscape dependent species, but it is likely that some, such as the wild turkey (Michael, 1975) would
avoid this area. While the distribution of "usable" forest patch size would change slightly, large patches (>
500 hectares or 1,235 acres) would remain to accommodate species with wide ranging territory requirements.

From a regional perspective, no change in land use patterns would occur.
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Historicallv the "edge effect" was considered to be biologically "good." Leopold (1933) ofte
considered the American founder of game management and a pioneer of the conservation movement, in his

tulation of the "law of interspersion” influenced wildlife biologists views of the edge effect for over

years. Recently, however, studies attempting to identify reasons for the decline of neotropical migrant species
have focused on the negative aspects of the edge effect. Increasing forest edge is now generally perceived as

being biologically "bad." However, as Paton 2) in a major review of edge effect studie ints out, tha
the data are equivocal. That i e studies have found a high degree of nest parasitism and predatio

bird nests and some have not. Some have concluded that the edge effect extends up to 600 m into a woodlot
while others have suggested lesser distances (25 m). After his extensive review he found that differences in
data reported by the 20 separate investigations reviewed was due to:

+__ No consistent definition of "edge";

¢ No consistent consideration of surrounding land cover;
¢ Multiplicity of experimental approaches; and

¢ Use of artificial nests.

Paton concludes however, that there are sufficient data to indicate that nest predation and

arasitism increase along ecotonal edges. Also based on this review, he concludes that, in te nest

arasitism and nest predation, 50 m is likely the limits of the effect. Therefore, based on Paton's h i
degradation of forest solely due to nest predation and nest para_sitism would reduce the degradation of the
forest acreage projection for Corridor H from the original projection of approximately 16.000 acre ed on
an edge effect of 200 m. ASDEIS p. I11-306] to 4000 acres. Based on the findings of Robinson ez al. 5
discussed above, even the 4000 acres relative to nest depredation is likely an overestimate in the context of

the entire proiect. Edge effect on forest ecosystems is not, however, solely limited to nest de redation. Other

edge effects include:

+ Increase in solar radiation;

¢ Introduction of more generalized species within the edge;

+__FElimination of shade tolerant species for some distance within the forest;

» _ Increasing habitat for more generalized species (e.g.. staghorn sumac, black locust, blue
jays, white-tailed deer);

¢ Destabilizing predator-prey and parasitic relationships; and

¢ TIncrease in wind damage from desiccation and windthrow.

Unfortunately, data surrounding the significance of these factors and_others that occur at edges

are equivocal. Saunders ef al. (1991) in their comprehensive review of almost 175 studies conducted on the
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iological consequences of ecosvstem fragmentation conclude in that, "Research to date on fragmented
ec ems has provided few answers on the issues ractical importance to management." Quantificati
impacts or prediction of the consequences of qualitative impact analysi highway project on the forest

ecosystem due to the creation of additional edge habitat is problematic. Additional edge will be produced.
The area and significance of those impacts can not be predicted with any certainty. The 200 m band of edge
effect impacts along the highway'reported in the ASDEIS (p. I11-306) was generated to produce a worst-case
scenario and to put that scenario into the context of the total amount of forest within the Corridor H area of

influence wn_as the 30-minute contour

e_significance in term the intensity of the impacts that result fr the creation of

additional edge can not be determined. Also, one should not lose sight of the fact that edge environments are
ecologically productive environments. Edges are naturally occurring_due to blowdowns resulting from
catastrophic_storms (e.g.. hurricanes, tornadoes) and forest fires as a result o lightning. In fact one of the
results of the regrowth of the forests in the New England region has been that early successional species of
birds have been declining faster than more mature forest species. This trend has stretched over the last two

decade agen, 1

Edges created by hishway construction can be problematic. They can lead to the distribution

of alien plant species and noxious weeds. Additionally, long grassy right-of-way corridors facilitate the

outlined in the Corridor H FEIS Mztzgatzon Document (Vol. III) outlines control measures to minimize the
spread of alien plant species and noxious weed species. That document contains commitments to_rapid

limit population densities of grassland and pioneer species of fauna. -

f. Cumaulative Impacts

Cumulative forest fragmentation impacts were assessed by adding the direct impacts presented
in Table II-50A-(Vol. II). A cumulative total of 133 forest patches less than 150 hectares would be created
due to the construction of the Improved Roadway Alternative (ASDEIS IRA), which comprise less than 1%
of the forest habitat within the 30-Minute Contour. For the Preferred Alternative and Line A a
cumulative total of 206 forest patches less than 150 hectares would be created. This also comprises less than
1% of the forest habitat within the 30-Minute Contour.
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From a landscape perspective, a cumulative total of 780 hectares (1,925 acres) of existing land
would be altered due to construction of the ASDEIS IRA and 1,585 hectares (3,916 acres) of existing land
would be altered due to construction of the Preferred Alternative (WV) and Line A (VA). Both represent less
than 1% of the total land within the 30-Minute Contour. From a regional perspective, no change in land use
patterns would occur. Large forest patches (> 500 hectares or 1,235 acres) would remain to accommodate

species with wide ranging territory requirements.

e ASDEIS (p. IT1-289) stated that, "The calculated | of forest acreage] is based on a total
removal of forest and farmland habitat from wildlife use. However, residential development is based on
acre lots. Many of these parcels would not be completely converted from their present land use type and
would still provide some benefits for a variety of wildlife species”. Of the acreage cited above 17,200 acres
or 97% were predicted to be utilized for residential development: The area requirements for the development
of predicted residential growth were developed:

¢ To maximize the total acreage required thus providing the worst-case secondary impact
scenario by utilizing area requirements of single family dwelling units situated on 2 acre
(0.8 hectare) lots; and

+__ To determine if sufficient raw land was available to support predicted worst-case

development without directly. encroaching on sensitive natural resources.

As noted above, the ASDEIS pointed out that "many of these parcels would not be ¢ etel
converted from their present land use type" (ASDEIS p. I11-289). nstruction of homes in the idor
project area generally does not involve clearing large areas. Rather, single family housing units are
constructed to blend into the land cover. Typical suburban housing developments are generally absent

throughout the Corridor H project area occurring only around Wardensville and Elkins. This observation is
supported by the population density discussions found in the CSDEIS (p. I11-30).

Lack of subdivision housing developments is likely, in some part, due to the cultural heritage
of the population and in large part due to the lack of public water and sewage infrastructure. Development of

uch infrastructure is onlv present in the towns of Elkins, Beverly, Parsons, Davis, Petersburg, M refield and
Wardensville DEI II1-18-111-19). Even in those areas its availability is limited. Based on the

above, the statement that "secondary development will remove an additional 17,000+ acres" is not an accurate
characterization of the results of the full-build out scenario discussed in the ASDEIS.

Additional housing units, no matter the number, will however add to natural resource impacts
caused by development associated with or induced the_highway. Thus, it would al e_inaccurate t
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conclude that any level of additional housing will not cause additional natural resource and social impacts.
Such impacts will occur. They include:

¢ Additional loss of forest and farmland due to houses, outbuildings, various accouterments
(e.g., gardens, horse pastures, etc.) driveways, and access roads;

* __An increase of predation on nesting birds for example; Wilcove (1985) found bird nest
in_forest patches;

¢ Predation by house cats upon areas adjacent to residential housing;

¢ Increases in stormwater runoff and associated water quality impacts; and

o Additiopal pressures on variou cial services (e.g.. school districts, emergenc

providers).

To some large extent the intensity of these impacts will be determined by the response of state,

county and local governments. Land use controls have not been developed in most of the Corridor H project
area DE -4 county or local governments and the state of west Virginia has not adopted
statewide land use control program._The state does have in place various laws and regulations regarding point
source and non-point source pollution controls and water quality degradation. Additionally, for this project,
the WVDOH (Corridor H FEIS Mitigation Document (Vol. III)) has agreed to develop a program in concert
with_the natural resource agencies that would provide local planners with information concerning avoidance
of natural resource impacts.

Additionally, more subtle impacts on the forest ecosystem may occur as the result of the

roiect's direct and secondarv effects. ne should remember when considering impacts_on_the fore

ecosystem, that the eastern forest has a built-in resilience that has allowed it, albeit in different form, to be

re fr a number of serious man-induced insults. Deforestati the result of the use of timber for

construction_and fuel, the loss of the American Chestnut as the result of an introduced fungus, and the
extinction of certain faunal species (e.g.. passenger pigeon) have all impacted the forest. Today, the S

moth, wooly adelgid, acid rain and other stressors are acting on the eastern forest. How the additional
impacts_caused by construction, operation_and maintenance of the highway will interact with this mix of
stressors and what the effects of these interactions have, is simply not predictable.
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3. WILDLIFE MORTALITY

a. Literature review

The most visible effect of roads on wildlife is animal mortality resulting from collisions with
motor vehicles. However, data that documents impacts to populations rather than individuals of avian or
mammalian wildlife species remain unclear. Generally, highway construction results in the creation of a
right-of-way (ROW) and a median strip that represents an edge where contiguous vegetation once existed.
Many wildlife species are able to exploit and utilize the habitat created by the ROW and its associated edge
habitat. One study suggests that ROWs are a source of potential wildlife habitat that have been largely
ignored by resource managers (Oetting andm_nk, 1971). Highway mortality has been identified as a serious
threat to the continued existence of the Florida panther (Felis concolor coryi), but this is a rare instance where
the death of a few individuals directly impacts the survival of the entire species population. No wildlife
species populations identified as occurring or potentially occurring within the study area would be impacted

in this manner.

Several studies have documented the effects of highways on wildlife. Burke and Sherburne
(1982) assessed the impact on the distribution, abundance and diversity of wildlife before, during and after
construction of Interstate 95 in northern Maine. Data from this study suggest that the effect on the breeding-
bird and small-, medium- and large-mammal populations has been limited to immediate loss of habitat and
that this habitat loss is probably insignificant for those species studied. Furthermore, some wildlife species

were documented exploiting and adapting to the newly created ROW habitat.

An intensive and geographically extensive investigation, funded as an FHWA research project
and carried out by the USFWS, attempted to determine the effects, both positive and negative, of highways on
the diversity, density and spatial distribution of a variety of wildlife species including birds, small and large
mammals and amphibians and reptiles (Adams and Geis, 1982). This study was conducted along interstate
highways and county roads in three geographic regions; the Southeast (the piedmont regions of Virginia,
North Carolina, South Carolina), the Midwest (Illinois) and the Northwest (Oregon and northern California).
No significant regional differences were observed. When the information from the three study areas was

combined, the major results were:

. Seventy-six percent of the road wildlife mortality occurred on interstate highways;

i No differences were found in the distribution of the majority of bird species with respect
to distance from roads;

. Small mammal community structure and abundance differed between ROW and adjacent

habitats;
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4 No significant difference was detected in deer distribution in relation to interstate
highways, but deer appeared to avoid county roads;

. Road mortality appeared to occur in a density-dependent manner, i.e. species killed in
greatest numbers were those attracted to ROW habitat (meadowlark (Stwrnella magna),
indigo bunting (Passerina cyanea), field sparrow (Spizella pusilla), red-winged blackbird
(Agelaius phoeniceus), Brewer's blackbird (Euphagus cyamocephalus), deer mouse

(Peromyscus maniculatus) and several vole and rabbit species).

Michael (1975) conducted a study in Cooper's Rock State Forest in northern West Virginia to
measure the impact of Interstate 68 (Corridor E) on wildlife populations. This area is dominated by
deciduous upland forest with vegetative species similar to that found in the present study area. The major

results of this study were:

. The majority of bird and mammal populations encountered during this study were not
adversely affected as a result of highway construction;
. Game species populations were not affected by highway construction;

¢+ Highway mortality observed appeared to be density dependent.

More detailed information is presented below on the effects of highways on individual groups

of wildlife species.

(1) Reptiles and Amphibians
Adams and Geis (1982) reported that reptiles and amphibians made up 19% highway
wildlife mortality. No salamander species were recorded during the road mortality study. The study
concluded that salamanders do not readily cross interstate highways and are not attracted to ROW habitat. In

the Southeast study area, the eastern box turtle (Terrapene carolina) was the most common species killed.

(2) Birds

Adams and Geis (1982) reported that birds made up the largest percentage (38%) of
wildlife mortality. Ini the Southeast study region, 50% of the highway bird mortality was incurred by 5.5% of
the species recorded in plots adjacent to highways. The high mortality for the eastern meadowlark, indigo
bunting and field sparrow was the direct result of their greater abundance within habitats adjacent to the
highway. These data indicate that such mortality is density-dependent. Many woodland species such as the
Carolina chickadee (Parus carolinensis), tufted titmouse (Parus bicolor), wood thrush (Catharus guttatus),
red-eyed vireo (Vireo olivaceus) and woodland warblers made up a significant portion (24%) of the bird

community along highways but were not recorded during the road mortality survey. Statistical analyses were
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performed on twelve species of breeding birds (red-bellied woodpecker (Melanerpes carolinus), acadian
flycatcher (Empidonax virescens), blue jay (Cyanocitta cristata), carolina chickadee, tufted titmouse, carolina
wren (Thryothorus ludovicianus), wood thrush, red-eyed vireo, summer tanager (Piranga rubra), northern
cardinal (Cardinalis cardinalis), indigo bunting and rufous-sided towhee (Pipilo erythrophthalmus)) recorded
in upland forest habitat along highways. The wood thrush was more abundant away from the highways, while
the remaining 11 species showed no difference in relative abundance with respect to distance from the
roadway. Analyses were also conducted on wintering bird populations and produced similar results. The
American kestrel (Falco sparverius) and red-tailed hawk (Buteo Jjamaicensis) were also observed using the

ROW and median strip to hunt and capture small mammals.

Burke and Sherburne (1982) found breeding bird population densities in Maine did not
vary between 0 and 400 m away from the highway either during the preconstruction or postconstruction phase
of the study. Species composition appeared to change in response to the forest and ROW edge created along
the highway. Several bird species, chipping sparrows (Spizella passerina) yellowthroats (Geothlypis trichas),
chestnut-sided warblers (Dendroica pensylvanica), common crows (Corvus brachyrhynchos) and ravens
(Corvus corax) exploited and utilized newly created ROW habitat. Other bird species continued to use the
adjacent forest habitat and showed no adverse response to the created edge habitat. The ovenbird (Seiurus
aurocapillus), a forest interior, neotropical migrant, was abundant in the adjacent forest habitat and appeared

unaffected in relation to distance from the ROW.

Oetting and Cassel (1971) reported on the successful use of ROW habitat for nesting by a
number of duck species. This study found that management of ROW habitat (adjusting the mowing
maintenance schedule) can successfully enhance waterfowl reproduction. The authors also presented data
from a number of studies in which game birds showed a preference for nesting along and within ROW

habitats which comprised a small proportion of the total available nesting habitat.

Michael (1975) found the greatest number of individual birds, number of species and
species diversity within the edge habitat separating the ROW from the upland forest. The most abundant
birds within this habitat type were; European starling (Sturnus vulgaris), common Crow, red-eyed vireo,
indigo bunting, rufous-sided towhee, tufted titmouse, black-capped chickadee (Parus atricapillus), northern
cardinal, wood thrush and red-winged blackbird. Species diversity indices increased in all three habitat types
studied (ROW, edge, forest) after road construction. Several species of birds which appeared to increase in
response to highway construction were the starling, indigo bunting, song sparrow (Melospiza melodia),
killdeer (Charadrius vociferus) and common crow. Wild turkey (Meleagris gallopavo) distribution did not
change in relation to the highway during and after highway construction. These birds continued to use the

forested portion of the study area, but were not found using the area immediately adjacent to the highways.
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(3) Mammals

Adams and Geis (1982) found that small mammals made up 17% of the wildlife mortality
on highways, and that mortality was greatest for those species with highest densities in the ROW habitat
(density dependent mortality). In the Southeast study area, the two most common species recorded in the
road mortality study were the hispid cotton rat (Sigmodon hispidus) and the meadow vole (Microtus
pennsylvanicus). No evidence was found to indicate that road mortality was detrimental to the populations of
these two species. Adams and Geis (1982, 1983) also found that small mammal diversity and density were
greater in ROW habitat than in adjacent habitat and that the highway mortality observed did not appear to be
detrimental to populations of these species. They suggest that ROW habitat and its accompanying edge are
attractive not only to grassland species, but to many less habitat-specific species that make use of the ROW-
edge-adjacent habitat complex. One grassland species, the meadow vole, has exploited the open, grassy
roadside vegetation associated with interstate highway ROWs to expand its range through forested and
intensive agricultural regions (Getz et al., 1978). The aggregation of large populations of small mammals
(mice, moles, voles) represents a potential food resource that could be exploited by a number of avian and

mammalian predators (Michael, 1975).

Available data appears to indicate that multilane highways inhibit movements of some
small mammals adapted to forested habitats, while small mammals adapted to open country (meadow vole)
readily venture onto the road surface (Oxley ez al.., 1974). Adams and Geis (1982) found evidence that large
roads and accompanying ROW habitat ighibited the movement of 28% of the 40 small mammal species and

suggested additional research was needed in this area.

Large mammals made up 31% of the wildlife mortality along interstate highways (Adams
and Geis 1982). However, species such as opossums (Didelphis virginiana) and skunks (Mephitis mephitis)
persist for long periods of time and tend to inflate the actual large mammal mortality numbers. A more
accurate reflection of mortality was obtained by estimating the road kill on a daily basis. When this was
done, large mammals comprised 14% of the total highway mortality. White-tailed deer made up less than 1%
of the total wildlife mortality in this study. The data in this study indicated that road size and traffic volume
per se are not critical disturbing factors to deer. Other large mammals have shown an avoidance of highways.
Brody and Pelton (1989) suggest that the behavior of bears in response to roads is probably learned and is
linked to the "costs and benefits" experienced by individuals. In their North Carolina study, radio-collared

bears demonstrated a pronounced avoidance of Interstate 40.

ROW and adjacent habitat use by large mammals has also been documented (Burke and
Sherburne 1982, Adams and Geis 1982, Michael 1975). Cottontail rabbits (Sylvilagus floridanus) were more
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abundant in habitats adjacent to the highway than in areas farther away from the road. White-tailed deer were
observed foraging within ROW habitat and red foxes (Vulpes vulpes) were found using ROW habitat to hunt

for mice and moles.

b. Conclusions

The construction of the proposed highway project would convert current natural habitats
(forests, agriculture, and pasture) to early successional grassy or shrubby vegetation commonly associated
with highway right-of-ways. Potential highway-wildlife impacts would likely follow those observed on the
Appalachian Corridor E (Interstate 68) study (Michael, 1975), which parallels other studies reviewed. These
results indicate that highway construction and operation would not adversely affect the majority of birds and
mammals_species, including game sﬁebies, that exist within the project watershed. Highway mortality would
be density dependent, species killed in greatest numbers would be those attracted to right-of-way habitat with
high population densities, such as edge associated birds, and small/medium sized mammals. As no
endangered, threatened or special concern species are associated with highway rights-of way habitat on this
project, there would be no impact to these species. Highway wildlife mortality would continue to occur on
existing roadways with the No Build Alternative. Impacts would be similar to those found by Adams and
Geis (1981) for county roads. Highway wildlife mortality would potentially increase with the ASDEIS IRA.
In conjunction with road improvements (widening), new segments of roadway would be constructed, thereby

increasing the probability of vehicle/wildlife encounters. Wildlife mortality would potentially be the greatest

for the Preferred Alternative (WV). Adams and Geis (1981) found that 76 percent of road wildlife mortality

occurred on four lane interstate highways.

Long term cumulative effects of wildlife mortality due to collisions with motor vehicles has
not been thoroughly researc_hed. Over time, wildlife killed in greatest numbers would be those species with
high population densities that are attracted to right-of-way habitat, such as edge associated birds, and
small/medium sized mammals. Because research has shown that this mortality is density dependent,
individuals killed represent a population surplus and as such, no long term effect on overall wildlife

populations would be expected.
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P. THREATENED AND ENDANGERED SPECIES

The Endangered Species Act (ESA) of 1973 (16 USC §1531-1543) declares the intention of Congress to
protect all federally listed Threatened and Endangered species and designated Critical Habitat of such species
occurring both in the United States and abroad. Section 7 of the ESA requires that federal agencies ensure
that any federal action authorized, funded, or carried out is not likely to jeopardize the continued existence of
any Endangered or Threatened species or result in the destruction or adverse modification of Critical Habitat.
The USFWS is the primary regulatory agency responsible for ESA compliance. The USFWS maintains
additional categories of species which are not legally protected, but should be considered in the planning
process for any federal project. These additional categories are Proposed Threatened, Proposed Endangered,
and Candidate Species. Coordination with state and federal resource agencies revealed no involvement with
either Proposed or Candidate Species designated 'Category 1' or 'Category 3'. However, six 'Category 2'

Candidate Species were identified within or near the project area and are discussed below.

The State of West Virginia relies upon federal legislation to protect vertebrate, invertebrate, and plant
resources. The West Virginia Department of Commerce, Labor, and Environment's Natural Heritage Program
(NHP), within the Division of Natural Resources (DNR), maintains a database with the known location of
federally listed Threatened and Endangered species, as well as a list of Rare Species. The Natural Heritage
Program places species on this list based on their population status within West Virginia. These species,
which may be limited in West Virginia but more abundant and wide-spread in other states, are not afforded
special legal protection as are federally listed Threatened and Endangered species. However, 2 review of the

impacts to these species was considered in the planning process through coordination with the NHP.

In addition to federally protected species, there is state legislation that provides protection to plant and
animal species deemed Threatened or Endangered within the Commonwealth of Virginia. These designations
are based on population levels within Virginia and do not necessarily represent the population status of a
particular species throughout its geographic range. In Virginia, both the Virginia Department of Game and
Inland Fisheries (VDGIF) and the Virginia Division of Natural Heritage (VDNH) maintain databases on the
presence of federal and state listed Threatened and Endangered plant and animal species. A review of the

impacts to these species was considered in the planning process.

One federally listed Threatened wildlife species and one federally listed Endangered plant species
are known to exist within the proposed project area, but not necessarily within the construction limits of the
proposed alignments. In addition, one state listed (Virginia) Threatened species, and a number of federally
listed Candidate species and Species of Special State Concern (West Virginia) potentially exist within the
proposed project area. The following discussion is based primarily on direct highway impacts. A separate
discussion follows that summarizes potential secondary and cumulative impacts to the above referenced

species. Table III-52 (Vol. IT) summarizes the occurrence of federal and state Threatened, Endangered, and

nI-154



Corridor H Final EIS

Candidate species within the proposed project area. This information is presented by watershed. Detailed
information on the threatened and endangered species analysis is contained in the Vegetation and Wildlife

Habitat Technical Report.

1. FEDERALLY LISTED THREATENED AND ENDANGERED SPECIES
The Cheat Mountain salamander (Plethodon nettingi) was listed as a Threatened species by
USFWS in September, 1989 (53 FR 188:37814-37818). Running buffalo clover (Trifolium stoloniferum) was
listed as an Endangered species by USFWS on July 6, 1987, (50 FR 21478-21480).

a. Methodology
Dr. Thomas Pauley of Marshall University, a recognized expert on the Cheat Mountain

salamander, was retained to lead the field investigations of potential salamander habitat. USFWS provided
US. Geological Survey (USGS) quadrangles with the areas of potential salamander habitat designated for
field review. After consultation with Dr. Pauley, two major areas of concern were investigated based on the
existence of the following conditions: elevations near 915 meters (3,000 feet); suitable vegetation
composition of the landscape; and suitable cover objects (rocks, logs, leaf material). The first area was
located along WV 93 between Davis and Mount Storm Lake. The second suitable area was located between
Olson Road (Forest Service Road 18) and Douglas. Pedestrian and vehicular surveys were conducted along
the alignments within potential salamander habitat. Based on vegetative habitét characteristics and the
presence of forest floor litter, those areas deemed suitable habitat for the Cheat Mountain salamander were

delineated on USGS quadrangle maps.

USFWS also expressed concern over potential impacts to a known population of running
buffalo clover. The population of concern is located west of Parsons, along Shavers Fork in the Cheat River
watershed. USFWS provided USGS mapping with the approximate location of this population. Mr. William
Tolen of the USFWS was consulted in the formulation of a sampling protocol. As approved by USFWS, a
systematic survey was conducted of all pedestrian and vehicular trails and adjacent habitat that intersect the
proposed alignments. The survey included an area up to 4 kilometers (2.5 miles) from the known clover

population.

b. Existing Environment
The Cheat Mountain salamander is a small woodland salamander currently known to exist at
68 sites within an approximately 1,813 square kilometer (700 square mile) area in West Virginia-(USFWS
1991). This salamander species is found near elevations of 915 meters (3,000 feet) in red spruce (Picea
rubens), hemlock (Tsuga canadensis), and mixed deciduous forests dominated by yellow birch (Betula

alleghaniensis), red maple (4Acer rubrum), and black cherry (Prunus serotina) (Pauley, 1993). The presence
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of forest floor litter such as decayed logs, flat rocks, fallen limbs, leaf material, is an important habitat
component. These materials provide foraging cover and daytime refuge. Several confirmed populations of
the Cheat Mountain salamander occur along Backbone Mountain; however, none of the confirmed

populations occur within the construction limits of the proposed alignments.

Running buffalo clover is a plant species“that is historically associated with migration trails of
large herds of bison and elk. This clover species seems restricted to areas of moist fertile soils and partial
shade. It also requires some sort of moderate habitat disturbance such as mowing or trampling (Cambell, et
al.., 1988; Cusick, 1989). This plant was once widely distributed from Kansas to West Virginia, but is
currently found in only a small portion of its former range. Scientists speculate that a major reason for the
decline of this species is the absence of the large migratory herbivores that once provided soil enrichment,
periodic habitat disturbance, and seed dispersal apparently necessary for the proliferation of this plant
(USFWS, 1991). Current populations are threatened by direct habitat destruction, excess human disturbance

(such as all-terrain vehicle use), and by vegetative competitors that shade out and kill the individual plants.

¢. Impacts
Habitat modifications that remove the forest canopy are probably the primary factors affecting

the Cheat Mountain salamander. Man-made and natural events such as mining activities, utility rights-of-
way, timbering, wildfires, insect infestations, and road development ail contribute to canopy reduction.
Highway construction would potentially impact the Cheat Mountain salamander through the direct loss of
habitat and indirectly through habitat modification. Increased human activity may result in new pedestrian
and vehicular trails, which could result in the removal of leaves and other forest floor litter, creating areas

unsuitable for forage and shelter.

As shown on Exhibit III-10 (Vol. I), the initial salamander field inve_stigation revealed several
areas of potentially suitable habitat that would be impacted by either the ASDEIS IRA or the Preferred
Alternative (WV). Dr. Pauley and a team of herpetologists conducted detailed field surveys in May and June
of 1994 to search for Cheat Mountain salamander populations in these locations. No Cheat Mountain

salamanders were found within the construction limits of the proposed project.

Exhibit III-11 (Vol. IT) shows where the proposed alignments potentially overlap running
buffalo clover habitat west of Parsons. The field investigation of this potential habitat within the impact area
revealed no running buffalo clover populations. Therefore, no impacts to this species would be expected to
occur under either the ASDEIS IRA or the Preferred Alternative (WV). The No-Build Alternative would not

impact this species.
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d. Avoidance, Minimization, and Mitigation Measures
Through detailed field investigations, alignments were developed to avoid known populations
of the Cheat Mountain salamander and running buffalo clover. Based on the field work results and the current
position of the alignments, mitigation measures would not be required as these species would not be
impacted. However, the known population of clover will be checked in the growing season to confirm its
presence and exact location. If it still occurs at this site, WVDOH will formulate mitigation plans to protect
the population.

2. FEDERALLY LISTED CANDIDATE SPECIES
As required by 50 CFR 402.12, species under study for Federal listing as Threatened or Endangered

that potentially occur within the project area were identified.

a. Methodology
Candidate Species that could be impacted by any of the proposed alignments were identified

and evaluated. As shown on Table III-52_(Vol. I), six 'Category 2' plant and animal species have been
documented within or near the project area. Category 2 species are those species for which the information
now in the possession of the USFWS indicates that it is possibly appropriate to list such species as Threatened
or Endangered. However, further field studies by the USFWS are required to provide conclusive data on

biological vulnerability before final determinations can be made.

b. Existing Environment and Impacts

Two plant species, Kate's mountain clover (Trifolium virginicum) and mountain pimpernal

(Taenidia montana), are no longer on the listing of Threatened or Endangered species.

The rock vole (Microtus chrotorrhinus carolinensis) was documented by the WVNHP west of
Parsons, adjacent to US 219 near Porterwood. This species is associated with rocky habitats within cool,
moist forests of yellow birch, maple, and hemlock with a dense understory of herbaceous vegetation. This
species would not be impacted by the No-Build or the Preferred Alternative (WV). However, the ASDEIS
IRA would potentially impact this species in this area. Due to insufficient scientific information on the

population status of this species, it is difficult to make an impact assessment at this time.

The New England cottontail (Sylvilagus transitionalis) which has been redescribed as the
Appalachian Cottontail (Sylvilagus obscurus), is a candidate for listing as ederal Register/Vol. 59, No.
219/Tuesday, November 15, 1994), was documented by WVNHP east of Davis and adjacent to WV 93. This

species is associated with dense forests at higher elevations of both coniferous and deciduous canopy

vegetation. This species is likely to be found (proper elevation and habitat) and potentially impacted.
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During a public meeting, an occurrence of the brook floater mussel (4lasmidonta varicosa)
was reported within the North Fork of Patterson Creek, approximately 2.3 kilometers (1.4 miles) northeast of
Medley. The WVNHP has identified the location_of this species and determined that it would not be impacted
by the No-Build or the Preferred Alternative (WV). However, the ASDEIS IRA would cross the North Fork

of Patterson Creek at this location by a simple span bridge and, as such, would impact this mussel species.

The loggerhead shrike is a2 medium sized bird found primarily in open country with scattered
trees and shrubs. In addition to being a 'Category 2' Candidate Species, the shrike is listed as Threatened in
the Commonwealth of Virginia. VDGIF documented the shrike nesting in the southeastern section of the
Mountain Falls quadrangle and suggested that other nests may occur within the project area where suitable
habitat conditions are present. Further discussions of the shrike are presented under the subject heading of
Virginia State Listed Species. _

¢c. Avoidance, Minimization, and Mitigation Measures
Where possible, alignments were developed to avoid known populations of candidate species.

If warranted, further studies may be conducted to clarify any alignment impacts and design modifications
made prior to the final design of the Preferred Alternative (WV). If impacts are unavoidable, coordination

with the USFWS would be initiated and appropriate mitigation measures would be addressed.

3. VIRGINIA STATE LISTED SPECIES
The wood turtle (Clemmys insculpta) and loggerhead shrike (Lanius ludovicianus) are listed by the
Commonwealth of Virginia as Threatened species (Virginia Regulation 325-01-1, § 13) and have been
identified by VDNH and VDGIF as having potential involvement with the proposed alignments.

a. Methodology
VDNH and VDGIF were contacted to identify potential habitat of the wood turtle and

loggerhead shrike that could be affected by the proposed alignments. VDNH and VDGIF expressed concern
over potential impacts to the wood turtle where Duck Run and Cedar Creek parallel and intersect the proposed
alignments (the ASDEIS IRA, Line A, Line D1, and Line D2). VDGIF documented the shrike nesting in the
southeastern section of the Mountain Falls quadrangle and suggested that other nests may occur within the
project area where suitable habitat conditions are present. A Geographic Information System (GIS) was used
to identify suitable habitat within the alignments. Suitable habitat was defined as Anderson Level 21
(Cropland and Pasture) and 31 (Herbaceous Rangeland).
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b. Existing Environment
The wood turtle is a medium sized turtle found primarily in and near clear streams in

deciduous woodlands in Virginia. These turtles are omnivorous and consume a wide variety of both
terrestrial and aquatic plant and animal matter. Little is known of the ecological requirements or behavior of
the wood turtle in Virginia. The presence of forest floor litter (decayed logs, flat rocks, fallen limbs, leaf

material) is an important habitat component, providing foraging cover and daytime refuge.

In Virginia, the shrike's typical breeding and wintering habitats consist of short grassland such
as closely grazed pasture; especiaily in areas with scattered hedgerows and fence lines. Insects, small reptiles,
amphibians, birds, and small mammals make up the majority of the shrike's diet. Prey is habitually impaled

in thorn trees or on barbed wire fences.

c. Impacts
In Virginia, the location of all alignments (the ASDEIS IRA, Line A, Line D1, and Line D2)

would potentially overlap wood turtle habitat along Duck Run and Cedar Creek in the Shenandoah River
watershed. General wildlife signs and observations were recorded during the extensive stream sampling and
wetlands delineation field work in this area. The wood turtle would not be impacted under the No-Build

Alternative.

Coordination with VDGIF documented recent nesting records of the loggerhead shrike in the
southeastern section of the Mountain Falls quadrangle. The location of the proposed alignments would not
impact this known nesting area. General wildlife signs and observations were recorded during the extensive
stream sampling, wetlands delineation field work, and HEP data collection along the alignments. While no
loggerhead shrikes were observed during the course of these field investigations, all alignments would impact
potential shrike habitat. Line A would impact 21 hectares (52 acres) of potential habitat while the ASDEIS
IRA would impact 9 hectares (22 acres). These impacts represent less than 1 percent of the potential shrike
habitat within the 30' contour. The loggerhead shrike would not be impacted by the No Build Alternative.

d. Avoidance, Minimization, and Mitigation Measures
Where possible, alignments were developed to avoid known populations of state listed species.
Should either of the above species be discovered during final project design, appropriate discussions with

resource agencies would be initiated regarding impact minimization and/or possible mitigation scenarios.
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4. WEST VIRGINIA RARE SPECIES
West Virginia Rare Species are assigned ranks based on their population status within West
Virginia. These species, which may be limited in the state but more abundant and wide-spread on a regional
basis, are not afforded special legal protection as are federally listed Threatened and Endangered species.

However, a review of potential impacts to these species was considered in the planning process.

a. Methodol
Coordination with WVNHP documents the potential occurrence of eleven Rare plant species

within the proposed alignments. The eleven species identified are: loesel’s twayblade (Liparis loesellii),
sundial lupine (Lupinus perennis), hoary sedge (Carex canescens), northern stitchwort (Stellaria calycantha),

thread rush (Juncus filiformis), shale barren bindweed (Convolvulus purshianus), dodder (Cuscata indecora),

milk pea (Galactia volubilis), pussytoes ragwort (Senecio antennariifolius), shale barren evening primrose
(Oenothera argillicola), and shale barren goldenrod (Solidago harrisii). The Vegetation and Wildlife Habitat

Technical Report contains greater detail on these species.

b. Existing Environment and Impacts
Six of the nine Special Concern species were located during a WVNHP rare species survey

northeast of Wardensville in a group of shale barrens adjacent to WV 55. This area would be potentially
impacted by development of the ASDEIS IRA. Three species occur within the Davis quadrangle along WV
93. These plants are associated with wetlands and wet areas near Beaver Creek. These species would be
potentially impacted by both the ASDEIS IRA and the Preferred Alternative (WV). Due to insufficient
scientific information on the population status of these species, it is difficult to make a quantitative impact
assessment at this time. Strausbaugh and Core (Flora of West Virginia, 1991) list several localities for each

species, but no indication of population size is available.

¢c. Avoidance, Minimization, and Mitigation Measures
Where possible, alignments were developed to avoid known populations of species of special
state concern. Three of these species are associated with wetlands and/or riparian areas. Avoidance and
minimization of wetland impacts across the proposed project area would minimize any potential impacts to
the these species. The remaining species are associated with shale barrens that include two 'Category 2'
Candidate Species. As stated above, if the ASDEIS IRA is selected, coordination with the appropriate

resource agencies would be initiated and a detailed investigation would be conducted.
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5. SECONDARY AND CUMULATIVE IMPACTS
Secondary and cumulative impacts related to induced development would need to comply with
Federal and state threatened and endangered species regulatory guidelines, including the Endangered Species

Act. As such, no impact to Federal or state listed species would be expected.

Foreseeable future actions include five known Federal actions that are currently ongoing or are in

the formative stages of study (see Secondary and Cumulative Impacts Technical Report for further
discussion). Two projects predict loss of wildlife habitat, but no impacts to threatened or endangered species
is anticipated. The proposed Canaan Valley National Wildlife Refuge would encompass nearly 11,330
hectares (28,000 acres) of relict boreal (northern) habitat with diverse flora and fauna communities, including
one threatened (Cheat Mountain salamander) and one endangered (Virginia northern flying squirrel) species.
In addition, both the Monongahela and George Washington National Forests have prepared Final
Environmental Impact Statements that contain wildlife management plans that address the habitat needs of a
variety of wildlife species, including threatened and endangered species. Based on the above information, no

cumulative impacts to threatened or endangered species would be expected._ For further analysis of
cumulative impacts refer to Section III, Y-Cumulative Impacts.
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Q. WETLANDS

Presidential Executive Order 11990 (E.O. 11990) entitled, "Protection of Wetlands", establishes a
national policy to "avoid to the extent possible the long-term and short-term adverse impacts associated with
the destruction or modification of wetlands and to avoid direct or indirect support of new construction in
wetlands wherever there is a practicable alternative.” Wetlands within the project area have been evaluated in
accordance with E.Q. 11990. Greater detail of the methodologies used to evaluate wetland impacts, the
affected wetland environment, and the results of the wetland impact evaluations is provided in the Wetlands

Technical Report.

1. METHODOLOGY

a. Wetland Identification, Delineation, and Classification
Wetlands are defined by the Environmental Protection Agency (EPA) and the US Army Corps

of Engineers (COE) as "those areas that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions” (EPA, 40 CFR 230.3 and COE, 33 CFR 328.3).
Wetlands were initially identified for this project by producing a land use and land cover map through the
interpretation of 1" = 1,000' scale aerial photography and selected groundtruthing. Aerial photography
encompassed an area approximately 3.2 kilometers (2 miles) wide and 192 kilometers (120 miles) in length.

Existing land use/land cover was classified to Anderson Level II in accordance with Anderson et al. (1976).

After the land cover mapping was complete, the methods outlined in the Corps of Engineers
Wetlands Delineation Manual (COE Manual, January, 1987) were used to identify and delineate wetlands in
the field. The field delineations were conducted by environmental scientists trained in federal wetlands
identification and delineation procedures. The Routine Onsite Determination Method, as detailed in the COE
Manual, was used for wetlands identification and delineation. Wetland classification was further refined from
the Anderson system by using the classification system developed by the USFWS (Cowardin et al., 1979).
Detailed data were collected for all wetlands located near the alternatives. All wetland data, including

boundaries and vegetation classification, were entered into the Geographic Information System (GIS).

b. Functions and Values Assessment
A functions and values evaluation of each delineated wetland was conducted using the WET

2.1 computer model. This model is based on FHWA's Wetland Evaluation Technique (WET) (Adamus et al.,
1991). The WET methodology provides an estimate (qualitative probability) of the likelihood that a function
or value will occur in a wetland in terms of social significance, effectiveness, or opportunity to perform the

function. The estimate of likelihood is given in three qualitative probability levels: high, moderate, or low.
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It is important to remember that these ratings are qualitative values that do not measure the degree of

importance of a wetland's function to its watershed.

Two levels of WET assessments were performed on each wetland based on that wetland's size:
the Social Significance Evaluation - Level 1; and Effectiveness and Opportunity Evaluation - Levels 1 and 2.
The Social Significance Evaluation - Level 1 was applied to all wetlands, regardless of size. The
Effectiveness and Opportunity Evaluation - Levels 1 and 2 was conducted on wetlands 0.4 hectares (one acre)

or larger.

In addition to the WET analysis, a Habitat Evaluation Procedures (HEP) analysis was
performed to evaluate wildlife habitat of forested, scrub-shrub, and emergent wetland systems within the
study area. The methodology and results for the HEP analysis are summarized in Section III-O: Vegeration
and Wildlife, and the details can be found in the Wildlife T echnical Report.

¢. Watershed Impact Assessment
Wetland abiotic functions, such as floodflow alteration, sediment/nutrient retention, and

toxicant removal, are important to the overall water quality of each watershed . Neither the WET assessment
or a simple statement of hectares of encroachment measure watershed impact. To determine the importance
to watersheds, a measure of wetland watershed loss was made. To measure this loss, it was first necessary to

determine the total area of wetlands in each of the watersheds.

Total hectares of wetlands within each watershed was determined using National Wetland
Inventory (NWI) mapping and the actual hectares of wetlands delineated. NWI mapping at 1"= 2000’ is
prepared from photointerprétation of aerial photography and smaller wetlands or those obscured by vegetation
often do not appear on NWI mapping. To adjust for these "missing" wetlands, an adjustment ratio was
calculated as follows. Hectares of wetlands by category (i.e., scrub shrub, emergent and forested) that were
within the wetland delineated area were calculated by the GIS. The area of these wetlands was than compared
by the GIS to the area of those wetlands that had been field delineated. From this comparison, a discrepancy
ratio was calculated for each watershed. The ratio of discrepancy was then applied to the area of NWI
wetlands in each watershed to extrapolate to the predicted number of total hectares of wetlands within the
watershed. The predicted number of total hectares of wetlands is referred to below as hectares of watershed

wetlands.
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d. Direct Impact Assessment
Proposed encroachments were assessed by using the GIS to determine the wetland size,

wetland classification, and the extent of encroachment (hectares). Descriptive characteristics of wetlands
encroached upon were devised to aid in the evaluation of the ecological importance of the proposed

encroachment. These characteristics are landscape position and adjacent land cover.

Wetland landscape position was divided into three categories:

¢ Isolated wetlands were defined as those that have no connection to other surface waters;

e  Headwater wetlands were defined as those that are connected to other surface waters and
have a drainage area of less than 13 kilometers (5 sq. miles);

e "Other" wetlands were a category defined as those that are connected to surface waters

and have a drainage area of more than 13 kilometers (5 sq. miles).

Adjacent land cover was divided into three categories:

s  Agricultural cover was defined as areas of crops, pastures, or plowed fields;

e Disturbed cover was defined as areas modified by man, such as power line and road right-
of-way, surface mined areas, or lawns; and

¢ Undisturbed was defined as any natural area.

e. Functions and Values Impact Assessment
The predicted change in wetland functions and values caused by the proposed encroachment
was assessed by conducting a hypothetical "post-construction" WET analysis for each wetland larger than 0.4
hectares (1 acre) and comparing this assessment to the wetland's "pre-construction” WET analysis. The
changes in the WET qualitative probability ratings for each wetland were assigned funetions and values

change categories as follows:

*  "No change" if none of the summary probability ratings changed;
+  "Slight decrease" if one summary probability rating dropped; and

¢ "Decrease" if two or more of the summary probability ratings dropped.

For those wetlands smaller than 0.4 hectare (1 acre) in size, a "post-construction” WET was
not prepared because the Social Significance 1 analysis is not sensitive enough to detect the changes that
might occur due to highway construction. Instead, a qualitative (best professional judgment) assessment of
the likely functional change was made according to the extent of areal encroachment. The categories for

these small wetlands encroached upon were:
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*  "No change" if less than 10 percent of the wetland size would be lost;
¢ "Slight decrease" for encroachments ranging from to 10 to 30 percent of the wetland size;

e  "Decrease" for encroachments ranging from 30 to 80 percent of the wetland size.

The wetland's functions and values were considered "lost" if over 80 percent of the wetland's

area would be encroached upon.

2. EXISTING ENVIRONMENT

a. General

The USFWS National Wetlands Inventory (Dahl, 1990) estimates that West Virginia
contained 54,228 hectares (134,000 acres) of wetlands at the time of the European settlement and haé lost
approximately 24 percent of that area in the intervening 200 years (1780's to 1980's). This is an average
annual loss rate of 0.12 percent for the period. The losses which occurred during that period resulted from
drainage of wetlands in the ﬂoddplains of the Ohio, Kanawha, and Monongahela Rivers and their conversion
to farmland and industrial uses. In Virginia, it is estimated that there were originally 748,264 .hectares
(1,849,000 acres) of wetlands at the time of European settlement. Virginia has lost an estimated 42 percent of

that acreage in the intervening 200 years, an average annual loss of 0.21 percent.

The most current estimate of wetlands in West Virginia reports that there are 41,278 hectares -
(102,000 acres) of palustrine wetlands found in the state (Tiner, 1987). Approximately 14 percent of West
Virginia's wetlands are concentrated in the Canaan Valley complex and the Meadow River complex, and the
remaining 86 percent are scattered throughout the state. During the 23 year period from 1957 through 1980,
West Virginia actually had an overall gain in wetlands of approximately 6,677 hectares (16,500 acres).

Current estimates for Virginia report that there are 422,856 hectares (1,044,900 acres) of
wetlands, of which 77 percent are fresh water wetlands (Tiner, 1987). During the 23 year period from 1957
through 1980, Virginia had a net loss of approximately 8,903 hectares (22,000 acres) of wetlands.

b. Watersheds

The proposed project is located in two major physiographic provinces which are divided by

the Allegheny Front. The portion of the proposed project west of the Allegheny Front, which includes the
Tygart Valley River watershed and the Cheat River watershed, is located in the Allegheny Mountain Section
of the Appalachian Plateau Province. This province is part of the Mixed Mesophytic Forest Biome, which

consists of a variety of hardwood and softwood forests. Wetland types found in this zone are varied, ranging
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from man-made ponds and floodplain wetlands along the wider stream valleys, to high elevation bogs and

fens dominated by mosses, sedges, and shrubs.

The Cheat River watershed contains a higher proportion of wetlands than any of the other
watersheds. This is due largely to the concentration of wetlands along Beaver Creek. Wetlands found in the
Cheat River watershed differ from those to the west and the east. These wetlands are typically high elevation
bogs and fens that are dominated by mosses, sedges, and shrubs such as blueberries. A large portion of the
land has been subjected to surface mining activities, and numerous wetlands are affected by acid mine
drainage. Several restoration and reclamation projects are underway in the region. Many of the wetlands in
this area are also influenced by beaver activity. There are two wetlands with special status in this region. Big
Run Bog, on the eastern slope of Backbone Mountain, is a Monongahela National Forest Research Natural
Area. Elder Swamp, along Beaver Creek, is designated in the Regional Wetland Concept Plan (USFWS,

1990) as an area worthy of protection.

The portion of the proposed project east of the Allegheny Front, which includes the watersheds
of the North Branch of the Potomac River, the South Branch of the Potomac River, the Cacapon River, and
the Shenandoah River, is located in the Middle Section of the Ridge and Valley Province. This province is
part of the Oak-Chestnut Forest Biome, which consists largely of mixed hardwood forests. Wetland types
found in this area are mostly small man-made ponds and floodplain wetlands formed along the wider stream
valleys. There is one wetland with special status in this area. Vance's Cove is located in the George
Washington National Forest in Virginia and is designated in the Regional Wetland Concept Plan (USFWS,
1990) as an area worthy of protection. The Forest and the Virginia Department of Game and Inland Fisheries

have spent a substantial amount of money in maintaining and improving this area.

3. WETLAND IMPACTS
Wetland encroachments by watershed are presented in Table III-53_(Vol. II). All identified
wetlands are shown on the Alignment and Resource Location Plans. Additional information on ecological

characteristics of impacted wetlands is presented in Table III-54 (Vol. IT).

a. No-Build Alternative
The No-Build Alternative would maintain current roads with some minor improvements and
ongoing maintenance activities. The No-Build Alternative would cause no direct wetland encroachments.
However, secondary and cumulative impacts could occur to wetlands adjacent to the existing roadways due to
routine highway operation and maintenance. Some commercial, industrial and residential development could

also occur under the No-Build Alternative and could potentially result in wetland impacts.

N
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b. ASDEIS Improved Roadway Alternative

(1) Impacts by Watershed
The ASDEIS IRA would directly impact 8.69 hectares (21.46 acres) of wetlands in West
Virginia and Virginia, combined. Of the six watersheds, the Cheat River watershed would experience the
largest total wetland area impact, while the Tygart Valley River watershed would experience the greatest
percentage wetland loss compared to the total area of wetlands in the watershed. The Cacapon River
watershed would experience the smallest wetland area impact as well -as the smallest proportion of wetland

loss.

(a) Tygart Valley River (WV)
In the Tygart Valley River watershed, the ASDEIS IRA would impact 16 vegetated
wetlands and one pond, comprising 1.02 hectares (2.53 acres). All encroachment areas are less than 0.4
hectares (1 acre). This encroachment area accounts for approximately 0.66 percent of the total wetland area
of the watershed. The majority (13) of the impacted wetlands are palustrine emergent vegetation

communities and eleven (11) of the wetlands impacted are less than 0.4 hectares (1 acre) in total size.

(b) Cheat River (WV)

In the Cheat River watershed, the ASDEIS IRA would impact 24 vegetated wetlands
and three ponds, comprising 4.88 hectares (12.06 acres). Twenty five (25) of the encroachment areas are less
than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.05 percent of the predicted
wetland area of the watershed. The majority (16) of impacted wetlands are palustrine emergent vegetation

communities and sixteen (16) of the wetlands impacted are less than 0.4 hectares (1 acre) in total size.

(c) North Branch of the Potomac River (WV)

In the North Branch of the Potomac River watershed, the ASDEIS IRA would
impact 10 vegetated wetlands, comprising 1.68 hectares (4.15 acres). Nine of the encroachment areas are less
than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.09 percent of the predicted
wetland area of the watershed. The majority (9) of impacted wetlands are palustrine emergent vegetation

communities and six of the wetlands impacted are greater than 0.4 hectares (1 acre) in total size.

(d) South Branch of the Potomac River (WV)
In the South Branch of the Potomac River watershed, the ASDEIS IRA would
impact six vegetated wetlands and two ponds, comprising 0.56 hectares (1.39 acres). All of the encroachment -

areas are less than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.17 percent of

HI-1
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the predicted wetland area of the watershed. All of the impacted vegetated wetlands are palustrine emergent

vegetation communities and five (5) of the wetlands impacted are less than 0.4 hectares (1 acre) in total size.

(e) Cacapon River (WV)
In the Cacapon River watershed, the ASDEIS IRA would impact one pond,
comprising 0.08 hectares (0.19 acres). This is approximately 0.02 percent of the total wetland area of the

watershed. This wetland is less than 0.4 hectares (1 acre) in size.

(2) ASDEIS IRA in West Virginia

The proposed ASDEIS IRA in West Virginia would directly impact a total 8.22 hectares
(20.32 acres) in 63 separate wetland encroachments (Vol. II, Table III-53). The majority (60) of
encroachment areas are less than 0.4 hectares (1 acre). This encroachment area accounts for approximately
0.07 percent of the predicted wetland area for the West Virginia watersheds. Most (44) of the impacted
wetlands are palustrine emergent vegetation communities and thirty seven (37) of the wetlands impacted are
less than 0.4 (1 acre) in total size. A summary of information on ecological characteristics of impacted
wetlands in West Virginia is presented in Table III-54_(Vol. IT).

(3) ASDEIS IRA in Virginia

The ASDEIS IRA in Virginia would directly impact 0.47 hectares (1.14 acres) of
wetlaads in 17 separate wetland encroachments (Vol. II, Table III-53). All of the encroachment areas are less
than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.18 percent of the predicted
wetland area for the Virginia watershed (Shenandoah River). Six (6) wetland impacts occur in both palustrine
scrub-shrub and palustrine forested vegetation communigies. The majority (16) of impacts occur in wetlands
that are less than 0.4 hectares (1 acre) in total size. A summary of information on ecological characteristics of
impacted wetlands in Virginia is presented in Table III-54 (Vol. II).

c. Preferred Alternative (WV)

The Preferred Alternative (WV) would directly impact 158 individual wetlands, comprising
14.92 hectares (36.86 acre 1. IL. Table II1-53). The majority (154) of the encroachment areas are le

than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.12 percent of the predicted

wetland area of the West Virginia Watersheds. Most (107) wetland impacts occur in_palustrine emergent

vegetation communities and one hundred twelve (112) of the wetlands impacted are less than 0.4 hectares (1

acre) in total size. A summary of information on ecological characteristics of impacted wetlands in West
Virginia is presented in Table I11-54 1. 1T

II1-168



Corridor H Final EIS

Of the six watersheds, the Cheat River watershed would experience the largest total wetland
area impact, while the Tygart Valley River watershed would experience the greatest percentage wetland loss
compared to the total area of wetlands in the watershed. The South Branch of the Potomac River watershed
would experience the smallest wetland area impact, while the Cheat River watershed would experience the

smallest percentage wetland loss compared to the total area of wetlands in the watershed.

(1) Tygart Valley River (WV)
In the Tygart Valley River Watershed, the Preferred Alternative (WV) would impact 16

vegetated wetlands and one pond, comprising 2.00 hectares (4.95 acres). All encroachments are less than 0.4
hectares (1 acre). This encroachment area accounts for approximately 1.29 percent of the predicted wetland
area of the watershed. The majority (14) of impacted wetlands are palustrine emergent vegetation

communities and eleven (11) of the wetlands impacted are less than 0.4 hectares (1 acre) in total size.

(2) Cheat River (WV)

In the Cheat River Watershed, the Preferred Alternative (WV) would impact 81 vegetated
wetlands and ten ponds, comprising 7.77 hectares (19.19 acres). Eighty nine (89) of the encroachment areas
are less than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.09 percent of the
predicted wetland area of the watershed. The majority (60) of impacted wetlands are palustrine emergent
vegetation communities and sixty three (63) of the wetlands impacted are less than 0.4 hectares (1 acre) in

total size.

(3) North Branch of the Potomac River (WV)
In the North Branch of the Potomac River Watershed, the Preferred Alternative (WV)
would impact 18 vegetated wetlands and five ponds, comprising 3.38 hectares (8.35 acres). Twenty one (21)
of the encroachment areas are less than 0.4 hectares (1 acre). This encroachment area accounts for
approximately 0.18 percent of the predicted wetland area of the watershed. The majority (16) of impacted
wetlands are palustrine emergent vegetation communities and seventeen (17) of the wetlands impacted are

less than 0.4 hectares (1 acre) in total size.

(4) South Branch of the Potomac River (WV)
In the South Branch of the Potomac River Watershed, the Preferred Alternative (WV)
would impact eight vegetated wetlands and two ponds, comprising 0.80 hectares (1.98 acres). All of the
encroachment areas are less than 0.4 hectares (1 acre). This encroachment area accounts for approximately

0.24 percent of the predicted wetland area of the watershed. The majority (7) of impacted wetlands are
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palustrine emergent vegetation communities and seven (7) of the wetlands impacted are less than 0.4 hectares

(1 acre) in total size.

(5) Cacapon River (WV)

In the Cacapon River Watershed, the Preferred Alternative (WV) would impact 14
vegetated wetlands and five ponds, comprising 1.08 hectares (2.66 acres). All of the encroachment areas are
less than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.28 percent of the
predicted wetland area of the watershed. The majority (11) of impacted wetlands are palustrine emergent
vegetation communities and fourteen (14) of the wetlands impacted are less than 0.4 hectares (1 acre) in total

size.

d. Line A in Virginia
Line A (VA) would directly impact five vegetated wetlands and two ponds, comprising 0.33
hectares (0.82 acres) in the Shenandoah River Watershed (Vol. II, Table III-53). All of the encroachment

areas are less than 0.4 hectares (1 acre). This encroachment area accounts for approximately 0.13 percent of

the total wetland area of the Virginia watershed. Most (4) wetland impacts occur in palustrine emergent
vegetation communities and all of the wetlands impacted are less than 0.4 hectares (1 acre) in total size. A

summary of information on ecological characteristics of impacted wetlands in Virginia is presented in Table

III-54 (Vol. TI).

e. Alternative Comparisons
Figures III-7 to II-12 (Vol. II) present a graphical comparison of the amount of impact

within each wetland vegetative community. Figures ITI-13 to III-16 (Vol. II) compare wetland encroachment
areas to total wetland size. A cluster of points is generally observed towards the bottom left corner of the
graph. This indicated that the majority of wetland impact areas were small (less than 0.4 hectare or 1 acre)
and occurred within individual wetland systems that were also small (less than 0.4 hectare or 1 acre). Both

sets of figures present information by watershed.

(1) The ASDEIS TRA and the Preferred Alternative in West Virginia
Wetland impacts for the Preferred Alternative (WV) and ASDEIS IRA compare as
follows:
¢ Preferred Alternative (WV) would impact more individual wetlands_than the ASDEIS
IRA;
¢ Preferred Alternative (WV) would impact more wetland area_than the ASDEIS IRA,
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¢ Preferred Alternative (WV) would impact a greater proportion of wetlands that are
greater than 0.4 hectare (1 acre) in total size_ than the ASDEIS IRA.
¢ The ASDEIS IRA would impact more area of forested wetland_than Preferred

Alternative (WV)

(2) The ASDEIS IRA and Line A in Virginia

Wetland impacts for Line A (VA) and_the ASDEIS IRA in Virginia compare as follows:

¢ Line A (VA) would impact more forested and open water wetlands than the ASDEIS
IRA;

¢ Line A (VA) would impact a greater proportion of wetlands that are greater than 0.4 -
hectare (1 acre) in total size than Line A (VA);
The ASDEIS IRA would impact more individual wetlands than Line A (VA);

¢ The ASDEIS IRA would impact more wetland area than Line A (VA).

f. Option Areas
A comparison of the wetland impacts of the various alignments within each Option Area in

West Virginia and Virginia is presented in Tables ITI-55 and II-56 ( Vol. II).

(1) Interchange Option Area (WV)

Within the Interchange Option Area, the Preferred Alternative (Line I) and Line A would
both impact four palustrine emergent wetlands. However, Line A Would impact more wetland area than the
Preferred Alternative (Line I). Within both alignments, three of four wetlands impacted would be less than
0.4 hectares (1 acre ) in total size.

(2) Shavers Fork Option Area (WV)
Within the Shavers Fork Option Area, the Preferred Alternative (Line S) and Line A
would both impact one palustrine emergent wetland. However, the Preferred Alternative (Line S) would
impact slightly less wetland area than Line A. All wetlands impacted would be less than 0.4 hectares (1 acre)

in total size.

(3) Patterson Creek Option Area (WV)
Within the proposed Patterson Creek Option Area, Line P would impact four palustrine
emergent wetlands and two ponds, comprising 1.04 hectares (2.56 acres), while the Preferred Alternative
(Line_A) would impact two palustrine emergent wetlands and one pond, comprising 0.66 hectares (1.62

acres). All encroachment areas are less than 0.4 hectares (1 acre). Four of the wetlands impacted by Line P
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are over 0.4 hectare (1 acre) in total size, while two of the wetlands impacted by the Preferred Alternative
(Line A) are less than 0.4 hectare (1 acre) in total size.

(4) Forman Option Area (WV)

Within the Forman Option Area, the Preferred Alternative (Line F) would impact nine
vegetated wetlands (8 palustrine emergent, 1 palustrine forested) and two ponds, comprising 1.46 hectares
(3.62 acres), while Line A would impact six vegetated wetlands (5 palustrine emergent, 1 palustrine forested)
and two ponds, comprising 1.36 hectares (3.37 acres). _The Preferred Alternative (Line F) would result in two
encroachments areas greater than 0.4 hectare (1 acre), while Line A would create one. The Preferred
Alternative (Line F) would impact more wetlands greater than 0.4 hectare (1 acre).

(5) Line 5-D Option Area (WV)
Within the Line 5-D Option Area, Line A would impact one palustrine emergent wetland
comprising 0.07 hectare (0.18 acre), while the Preferred_Alternative (Line 5-D) would not impact wetlands.

(6) Hanging Rock Option Area (WV)
Within the Hanging Rock Option Area, neither Line R nor the Preferred Alternative (Line
A) would directly impact wetlands.

(7) Baker Option Area (WV)

Within the Baker Option Area, the Preferred Alternative (Line B) would impact two
palustrine emergent wetlands and two ponds, comprising 0.21 hectare (0.51 acre), while Line A would impact
one pond comprising 0.03 hectare (0.07 acre). _The Preferred Alternative (Line B). would impact one
palustrine emergent wetland greater than 0.4 hectare (1 acre) in total size.

(8) Duck Run Option Area (VA)

Within the Duck Run Option Area, Line D1 would impact one palustrine scrub-shrub
wetland and two ponds, comprising 0.15 hectare (0.36 acre); Line D2 would impact one palustrine forested
wetland, comprising 0.11 hectare (0.28 acre); while Line A would impact one palustrine forested wetland and
two ponds, comprising 0.21 hectare (0.52 acre). All of the wetlands impacted are less than 0.4 hectare (1

acre) in total size.
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(9) Lebanon Church Option Area (VA)
Within the Lebanon Church Option Area, Line L would impact three palustrine emergent
wetlands and two ponds, comprising 0.35 hectare (0.87 acre), while Line A would impact three palustrine
emergent wetlands, comprising 0.11 hectare (0.27 acre). Only one of the wetlands impacted (Line L) is

greater than 0.4 hectare (1 acre) in total size.

g. Secondary Impacts

(1) Highway-Related Impacts

“The secondary impacts discussed here are defined as the effects of construction and
operation of the proposed project on wetlands farther removed in distance from the construction and operation
limits. These effects may be the immediate consequences of road construction, or they may be a result of the
road's long-term operation. The effects of highway construction may be more likely to occur in wetlands than
in uplands because wetlands are the landscape units that receive, retain, and discharge surface water and
groundwater (Southerland, 1993). Secondary impacts can affect wetlands through changing the vegetation
communities, erosion and sediment deposition, or altering water regimes and water quality. The majority of
these impacts are temporary in nature and their severity can be mitigated through use of management

practices, as discussed in 4voidance, Minimization, and Mitigation.

Wetland water quality could be affected by temporary erosion and sedimentation caused
by earth moving activities. Shuldiner, ez al. (1979) report that highway construction is a major source of
sediment loads in surface waters, and sediment loads from highway construction during an average storm can
be 10 times greater than that from cultivated land and 200 times greater than that of grassed and forest land.
Construction activities within the wetland itself can cause large amounts of organic and mineral matter to be
suspended in the surrounding water. Runoff from cleared lands or highway fill is also a source of inorganic
matter that could enter wetlands. This could decrease overall wetland productivity by increasing water
turbidity, thereby lowering the amount of light available for photosynthesis. Deposition of sediment within
wetlands could raise the surface elevation of the wetland, leading to eventual drop in the water table and loss

of the wetland. Excess sediment also could smother certain plant species.

Data analysis determined that 2% of the potentially impacted wetlands for the Preferred
Alternatives contained submerged aquatic vegetation such as American waterwort (Elatine americana), white
water lily (Nymphacaea odorata), greater duckweed (Spirodela polyrhiza), and long-leaved pondweed
(Potamogeton nodus) that could be susceptible to the above impacts. Further analysis revealed that within
these wetlands, the submerged vegetation was a small component of the overall wetland vegetative

community. The dominant existing emergent plants that surround these submerged species, may act as a
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vegetative buffer to reduce potential runoff and suspended solids impacts. The employment of proper erosion

and sedimentation control practices should reduce and/or minimize these potential impacts.

Changes in water levels and water flow regimes are another potential effect of highway
construction and operation. Movement of groundwater could be slowed by placement of impervious fills or
compression of the substrate. This effect could cause ponding of water on the upstream side of the road and
drying of the downstream side of the road. Channelization of water flows in a wetland due to placement of
culverts also could cause lowering of the water table. The reverse could also occur - greater water levels
could occur if water is directed into a wetland from an outside source. Many wetland plant species are
sensitive to the amount and level of water that occurs in the wetland. In some cases changes in water levels
could cause minor alterations in the vegetation community composition, and in other cases, the changes could

be dramatic.

Data analysis for the Preferred Alternative (WV) and the ASDEIS IRA determined that

proposed highway construction restricted the placement of culverts to existing streams, and as such, would

not impact wetland vegetation.

Alteration of flooding patterns (timing and flow volume) can impact wetland productivity
and vegetative community structure. Flooding provides periodic inputs of needed nutrients into wetlands.
Drier conditions accelerate decomposition of dead plant material, and these added nutrients encourage rapid
growth. Thus, loss of flooding could cause reduced wetland productivity and changes in wetland cbmmunity
structure and composition. During wetland field investigations, an assessment was made of potential sources
of wetland hydrology. Three percent (18) of the delineated wetlands were solely dependent on seasonal
flooding for their hydrology. Of these, only eight wetlands were within 100 feet of the construction limits.

These wetlands could be susceptible to alterations in flood patterns due to construction activity.

Wetlands often function to regulate water flows in their watersheds. Wetlands can retain
water during high flow conditions, much as ponds do. During dry periods, wetlands can discharge water
downstream, preventing smaller streams from drying up during drought conditions. Highway construction
could either increase or decrease water flows into and out of wetlands. Although increasing stormwater
storage would be beneficial to the watershed, this could cause changes in the vegetation composition and
community structure. Increasing water flows from the wetland could cause faster drying of the wetland and

could cause greater fluctuations in water levels downstream.

Potentially harmful and toxic materials can be associated with stormwater runoff (Dupuis
and Kobriger, 1985). These materials may include nitrogen, phosphorus, metals, salts, petroleum products,

and pathogenic bacteria. However, it has been found that stormwater runoff from rural highways with traffic
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volumes less than 30,000 vehicles per day causes minimal to no impact on the aquatic environment.
Projected traffic volumes for the year 2013 for the proposed highway project ranged from 1,000 to 23,000
vehicles per day with an average volume of 9,000. At these traffic volumes, the above effects would be

minimal.

(2) Development-Related Impacts
Only one industrial park site has not begun construction activities. All other industrial
parks have been constructed or are currently under construction. This undeveloped site is located north of
WYV 93 and adjacent to Four Mile Run and contains a 2.3 hectare (5.5 acre) palustrine scrub-shrub wetland.

Development of this site could encroach upon that wetland as well as impact Four Mile Run.

Intersection/Interchange development analysis revealed that such development could

occur without encroaching upon wetland resources.

Because the definition of raw land excludes wetlands and because sufficient raw land is
available to support all predicted residential and service-oriented development, it is possible that the projected

development could occur without wetland impacts.

h. Cumulative Impacts

¢)) Addiﬁve Direct Impacts
Additive direct impact to wetlands by watershed are summarized in Table III-57 (Vol. II).
The ASDEIS IRA in West Virginia would cumulatively an encroachment area representing 0.07% of the
predicted wetland area for the West Virginia Watersheds.

The ASDEIS IRA in Virginia would cumulatively an encroachment area representing
0.18% of the predicted wetland area for the Virginia Watershed. _The Preferred Alternative would
cumulatively an encroachment area representing 0.12% of the predicted wetland area of the West Virginia

Watersheds. .Line A (VA) would cumulatively impact an encroachment area representing 0.13% of the

predicted wetland area of the Virginia Watershed.

Leibowitz et al., (1992) presented three general categories of wetland functions that
should be considered when evaluating cumulative impacts: habitat functions that provide support for wetland
dependent species, including food, shelter, and breeding sites; water quality functions including water quality
improvement, nutrient cycling and supply; and hydrologic functions such as flood attenuation and moderation

of hydrologic flow. These functions are considered below.
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Wildlife wetland habitat was assessed using the USFWS Habitat Evaluation Procedure
(HEP). This procedure is discussed in detail in the Vegetation and Wildlife Habitat Technical Report.
Overall, wetland habitat contributed less than 1% to the calculated HU total. The wetlands impacted appear
to be of seasonal importance, providing limited breeding and feeding habitat during the spring and early
summer. The majority of wetlands impacted for both Alternatives were relatively small palustrine emergent
communities. As such, they did not provide vegetative habitat coniponents in the quantities necessary to yield
appreciable HUs for the chosen evaluation species. While small wetlands can play an important role in the
population dynamics of many wetland associated small mammal, bird, amphibian, and insect species, the
removal of this wetland area would not have a measurable cumulative effect on these wildlife populations

within the regional project watersheds.

In addition, wetland mosaic patterns are an important feature for wetland associated
species. Researchers have found that the approximate maximum migration distance for aquatic breeding
amphibians, small birds, and small mammals is 1,000 m (Gibbs, 1990). Gibbs also found that small wetlands
(less than 4 hectares or 10 acres) play an important role in the population dynamics of many wetland
associated species by reducing inter-wetland distances, thereby increasing the probability of successful
dispersal, and increasing the number of individuals dispersing among patches within the wetland mosaic.
Over 90 % of the delineated wetlands met this size criteria. Alteration of the existing wetland mosaic pattern
could result in wetlands becoming "isolated" (greater than 1,000 m, 3,280 ft, from the nearest wetland) which
could impact the population dynamics of wetland associated species. GIS analysis examined the .existing
wetland mosaic pattern of the field investigated wetlands. Four percent (20) of the existing delineated
" wetlands were determined to be isolated based on the above definition. The average minimum distance

between existing wetlands was 240 meters (790 feet).

Construcﬁon of the_Preferred Alternative (WV) could potentially isolate one additional
wetland by creating an inter-wetland distance greater than 1,000 meters. Overall, the average minimum
distance between wetlands would increase by 20 meters to 260 meters (850 feet). This increase in average
minimum distance is not considered an impediment to those species present. Construction of the ASDEIS
IRA similarly would isolate one small (< 0.5 hectare) wetland. Construction of either would therefore not

alter the current wetland mosaic pattern present.

A functions and values evaluation for each delineated wetland was conducted using the
Wet 2.1 computer program. In summary, the WET 2.1 program assigns qualitative probability ratings to
wetland functions and values including; groundwater recharge, floodflow alteration, sediment stabilization,
sediment/toxicant retention, and nutrient removal/transformation. All watershed wetlands generally had high
to moderate functional probability values for the above functions. Of the wetlands impacted, 25% were

predicted to lose their ability to perform the above functions. These wetlands averaged approximately 0.08
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hectare (0.2 acre) in total size and would likely have had limited functional capabilities. The cumulative
impact of this wetland loss on watershed wetland functional values would be minimal considering the
relatively small size of the impacted wetlands, and the relatively small percentage of total watershed wetlands

they comprise (less than 1%).

(2) Additive Direct and Secondary Impacts

The combination of direct and secondary impacts yielded a slight increase in wetland

impact area due to secondary industrial park development. A 2.3 hectares (5.5 acres) palustrine scrub/shrub
community could potentially be impacted by the development of a new Grant County industrial park located
in the North Branch of the Potomac River watershed. _However, for both Alternatives, this increased wetland
impact area is less than 1% of the total predicted wetland area within the North Branch of the Potomac River
watershed. The loss of this wetland could impact floodflow alteration, sediment stabilization,
sediment/toxicant retention, and nutrient removal/transformation functions within the immediate area.

| However, any development that removed this wetland would be required to replace this acreage through
compliance with Federal and state wetland regulatory guidelines. Proper design of the wetland replacement

site should replace and possibly enbance lost functions and values.

(3) Foreseeable Future Actions

Five Federal actions and potential wetlands impacts associated with these actions were
identified: 1) Moorefield, WV, in cooperation with the USDA's Soil Conservation Service, is considering -
construction of a reservoir on Stony Run to provide sufficient raw water to accommodate future predicted
demands (USDA, 1994); 2) In addition, Moorefield, in coopération with the Corps of Engineers, is
considering construction of levees along the South Fork South Branch Potomac River to provide flood
protection (COE, 1990); 3) The effort to establish the Canaan Valley National Wildlife Refuge; 4) The
continued multiple resource use management of the George Washington National Forest (USDA, 1993); and

5) The continued multiple resource use management of the Monongahela National Forest (USDA, 1986).

Table II-58 (Vol. II) summarizes the potential wetland impacts due to the above actions.
Only the Moorefield floodwall project would involve future wetland impacts within the South Branch of the
Potomac River watershed. Approximately 0.8 hectares (2 ac) of forested wetlands would be removed by the
construction of this project. Proposed mitigation measures include land acquisition and planting of 0.8 ha of
bottomland hardwood species to replace wetland functions and values lost (COE, 1990). The proposed
Canaan Valley National Wildlife Refuge would protect the largest wetland complex in both West Virginia
and the central and southern Appalachians (wetland complex over 3,400 ha in size). Both National Forests
have prepared Final Environmental Impact Statements that propose no wetland impacts for the immediate

future. State and Federal regulatory agencies would be consulted if proposed changes to forest management
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plans or objectives would impact wetlands._For further analysis of cumulative impacts refer to Section I Y-
Cumulative Impacts.

4. ALTERNATIVES ANALYSIS
Table I11-59 (Vol. II) presents the wetland impact data that supports the selection of the Preferred
Alternative. The Section 404 Permit Application and the Alternatives Analysis required by Section 404(b)(1)

is included in Appendix G of the ASDEIS. Avoidance measures relative to other environmental, cultural and

social issues are documented in the Alternatives Analysis.

5. GENERAL WETLAND MITIGATION REQUIREMENTS
Mitigation requirements for impacts of the project have been evaluated in accordance with E.QO.
11990 and Technical Advisory T 6640.8A. In addition, the wetland mitigation process integrated both
National Environmental Policy Act and Section 404(b)(1) Guidelines from the Clean Water Act (40 CFR
230).

The 1990 Memorandum of Agreement (MOA) between the Corps of Engineers and the
Environmental Protection Agency establishes general policy approaches to mitigation. A primary feature of
the policy states that mitigation should be "appropriate and practical", meaning that the mitigation measures
"should be appropriate to the scope and degree of those impacts and practicable in terms of cost, existing
technology, and logistics in light of overall project purposes”. Several topics are incorporated into this issue,

including location of the mitigation site, replacement types and replacement amounts.

The MOA advises that mitigation should be undertaken in areas adjacent or contiguous to the
discharge site (on-site), or if on-site mitigation is not practicable, off-site mitigation should be undertaken. It

further advises that mitigation banking may be an acceptable form of mitigation.

6. PROJECT-SPECIFIC MITIGATION REQUIREMENTS - VIRGINIA
Mitigation strategies for wetlands in Virginia will be developed by the Virginia Department of

Transportation and discussed with the Virginia agencies after the study required by Virginia’s Transportation
Board has been completed.

7. PROJECT-SPECIFIC MITIGATION REQUIREMENTS - WEST VIRGINIA
Even after all practicable measures have been taken to avoid and minimize wetland impacts, both
the ASDEIS IRA and the Preferred Alternative (WV) would impact wetlands. These impacts must be

mitigated based on the general mitigation policies and requirements discussed above. Wetland replacement
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ratios and replacement sites were the main topics of a meeting held with state and Federal resource agencies
having jurisdiction or special expertise in this resource. The meeting was held on April 28, 1994 and attended
by the COE, Pittsburgh District; EPA; WVDNR; WVDEP; USFWS; NRCS and the WVDOH. A consensus
was reached on the need for at least two wetland replacement sites, one in each river basin, and the
requirement for up-front construction of the wetlands. It was also agreed that the agencies would reconvene
on the issue of replacement ratios and provide written consensus to the WVDOH. The agencies subsequently

provided such correspondence with the following outcome for replacement ratios:

¢ Open Water, 1:1;
¢  Palustrine Emergent, 1:1; and
¢  Palustrine Scrub/Shrub and Forested, 3:1.

Other requirements for wetland mitigation include the need to monitor the created wetlands for a
five year period. The plan for such monitoring would be prepared by the WVDOH and agreed to by the
agencies. The agencies stated that an attempt should be made to place the Monongahela River portion of the
mitigation within the Beaver Creek watershed near Davis WV. It was stated that the resource agencies
reserved the right to request higher replacement ratios if the replacement sites were not created in advance of

encroachments (construction).

The following discussion presents the decision-making process for site selection, provides
descriptions of existing conditions at selected sites and describes a conceptual mitigation plan for each of the

two selected sites.

a. Site Selection

(1) Watershed Selection
A list of replacement goals was developed to compare regional project watersheds within
each river basin. By comparison of these goals with existing wetland characteristics in each watershed, the

most suitable regional project watershed was selected. The goals are:

+ To replace wetlands in a watershed that has historically suffered wetland loss and has
relatively few wetlands per area of watershed;

+ To replace vegetative communities eliminated by the proposed project with similar
vegetative communities (in-kind replacement);

¢ To replace wetland functions and values that will be lost with similar functions and
values; and

+ To maximize the probability of the replacement site success.
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(a) The Monongahela River Basin (WV)
The two regional project watersheds in the Monongahela River Basin that would be
impacted by the proposed highway are the Tygart Valley River watershed and the Cheat River watershed. A
comparisoxi of the four replacement site goals with watershed characteristics revealed that the Tygart Valley

River watershed would be more likely to allow achievement of the goals.

The Tygart Valley River watershed is characterized by wide valleys and meandering
stream channels. Tiled fields and prior converted wetlands are common in this watershed. Wetland
vegetation is primarily sedges and herbaceous wetland species. Based on NWI wetlands, GIS calculations
show that this watershed contains approximately 0.32 hectares of wetland per square kilometer (2.0 acres per

sq. mi.).

Two local project watersheds make up the,Cheat River watershed; Black Fork and
Shavers Fork. Wetland types in the Black Fork local project watershed are primarily high elevation bogs and
fens dominated by acidophillic plants (e.g., mosses, sedges, and ericacous shrubs). Those wetlands present in
the Shavers Fork local project watershed are primarily palustrine forested or scrub shrub, although some
emergent wetlands are present. The ratio of NWI wetlands to total watershed area is 2.17 hectares per square
kilometer (14.0 acres per sq. mi.). Based on the discussion above, a replacement site in the Tygart Valley
River watershed is more likely to meet wetland replacement site goals than a replacement site in the Cheat

River watershed because:

¢ Data suggests that the Tygart Valley River watershed has suffered a larger
historic loss of wetland acreage. The Tygart Valley River watershed has a
wetland to total watershed area ratio seven times less than that of the Cheat

River watershed.

+ No high mountain bogs or fens would be impacted by the proposed highway.
Those wetlands being impacted more closely resemble the vegetative

communities that occur within the Tygart Valley River watershed.
¢ It is generally accepted that wetland replacement sites in high mountain areas

are difficult to replace successfully, thus wetland replacement site success has a

lower probability in the Cheat River watershed.
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+ The land cover adjacent to the proposed project near Davis, West Virginia is
predominately wetlands. Locating a suitable site that is not already wet was
difficult based on site visits. Further, the limited soil cover in the drainages of

Beaver Creek would inhibit the success of the wetland.

¢ The WET 2.0 analysis of impacted wetlands revealed that their functions and
values were more similar to those of wetlands within the Tygart Valley River

watershed than those wetlands found in the Cheat River watershed.

(b) The Potomac River Basin (WV)
The_Preferred Alternative (WV) impacts wetlands in four watersheds within the Potomac
River Basin; North Branch Potomac River, South Branch Potomac River, Cacapon River and Shenandoah
River watersheds. Of those four watersheds, the South Branch of the Potomac River watershed exhibits

characteristics consistent with the four replacement goals. These characteristics include:

+ South Branch of the Potomac River watershed has suffered the greatest historic

wetland loss. Prior converted wetlands are common on the floodplain.

s The probability of success is high due to the area’s history of supporting

wetlands.

¢ Wetland vegetative communities that are present in the South Branch of the
Potomac River watershed are similar to the majority vegetative of communities

that would be disrupted due to the proposed highway.

¢ Functions and values of wetlands capable of being supported in the South
Branch of the Potomac River watershed are most similar to the wetlands that

would be impacted within the other local project watersheds.

(2) Site Selection
Seven sites were considered for wetland mitigation, three (3) in the Tygart Valley River
watershed and four (4) in the South Branch of the Potomac River watershed. Selection of one site in each was
based on criteria that have been developed by others (Kusler et al., 1986; Pennsylvania Department of
Environmental Resources, 1992; and Horner and Raedeke, 1989) and that have been successfully employed
in the selection of wetland sites for other projects. Each of the seven sites within the two river basins were

rated against the criteria on a scale of 1 to 5 (Vol. II, Table I11-60). The two sites with the highest totals were
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then selected. The site with the highest rating for the Monongahela River Basin was the Wilmoth Run site
(rating of 74), and for the Potomac River Basin, the Wainut Bottom Run site (rating of 74).

¢. Mitigation Site Characteristics
Replacement areas for the appropriate wetland classes are given in Table III-61_( Vol. II). A
total of approximately eighteen hectares (45 acres) of wetland are required to be replaced in the two locations
that were identified above. The eighteen replacement hectares were split equally among each wetland class to
provide both replacement sites with half of the total required replacement area (9 hectares (22.5 acres)). This
division maximizes the total replacement area for each site therefore optimizing the individual wetland

functions and values. Characteristics of each mitigation site are discussed below.

(1) Monongahela River Basin: Wilmoth Run Site (WV)
The Wilmoth Run Site is located within the Leading Creek local project watershed of the
Tygart Valley River. This site is located adjacent to Leading Creek and Israel Church Road, approximately
1/4 mile north of Kerens, WV. Wilmoth Run, a perennial stream, flows through the southeast corner of the
site into Leading Creek. This land is a prior converted wetland having been drained by a system of pipes and

ditches to become agricultural land.

Hydrology for this site would be provided by Wilmoth Run and ground water. The
groundwater level is expected to be near to the surface based on several soil probes taken within the site.
Overbank flooding of Leading Creek and back water flooding of Wilmoth Run can also be expected. The
soils on the site are listed as Philo Loam and Purdy Silt Loam. Philo Loam is described as moderately well
drained and nearly level with a seasonally high water table about 0.5 to 1 meter below the surface. Purdy Silt
Loam is listed as poorly drained or very poorly drained and is difficult to drain. Purdy Silt Loam comprises
over 75% of the proposed site. Existing vegetation at the site primarily includes pasture species although

there are limited areas of trees and shrubs along Leading Creek.

(2) Potomac River Basin: Walnut Bottom Run Site (WV)
The Walnut Bottom Run Site is located in the Anderson Run local project watershed of
the South Branch of the Potomac River. It is located approximately 4 miles north of Moorefield along a
tributary to Walnut Bottom Run. Although presently used as pasture, it is probable that this area was once
farmed, and because its topography is similar to other farmland in the area, it may be a prior converted
wetland. The groundwater level is expected to be near the surface, based on the existence of a perennial
stream bordering the site and soil descriptions. Soils in the area are Tygart silt loam, Massanetta loam, Purdy

Silt Loam, and Berks-Weikert shaly silt loams. Tygart silt loam is characterized as poorly drained with a
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permeability listed as slow with seasonally high water table about six to eighteen inches below the surface.
Tygart silt loam constitutes approximately 30% of this site. Purdy silt loam is characterized as very poorly
drained with a very slow permeability. Massanetta loam is listed as moderately well drained and constitutes
approximately 30% of this site. The Berks-Weikert shaly silt loam comprises a small portion of the site and
is listed as well drained with moderate to moderately rapid permeability. Existing vegetation at this site

includes pasture species and small pockets of trees.

d. Conceptual Mitigation Plans

(1) Monongahela River Basin: Wilmoth Run Site  (WV)

The Monongahela River Basin wetland mitigation site would be constructed to contain
approximately 9 hectares (23 acres) of forested, shrub, emergent, and open water wetlands. A conceptual
plan is shown in Exhibit I1I-12 (Vol. IT). The site would contain approximately 0.4 hectares (1 acre) of open
water, 6.2 hectares (15Y% acres) of emergent wetland, 1.8 hectares (4% acres) of scrub-shrub wetland, and 0.6
hectares (1Y% acres) of forested wetland, surrounded by approximately 4% hectares (12 acres) of forested
buffer. The site would be graded to the proper elevation to capture groundwater, the drainage tiles blocked,
and streamflow from Wilmoth Run would be allowed to flow to a pond on the site through a diversion
channel. The new shallow channel would be constructed at the downstream end of the pond, meandering
through the site, until it finally re-enters Leading Creek at its natural confluence. It is anticipated that

backwater flooding of Leading Creek from a 2-year return storm could also flood the site.

A forested buffer, approximately 30 meters (100 feet wide), would surround the site. The
forested wetland would be placed at the eastern side of the site and would serve as a riparian corridor along
the diverted stream between the forested buffer and the pond. It would also shade the pond and stream for part
of the day, lowering the evaporaﬁon rates of the open water area. The scrub-shrub portion of the site could be
placed between the forested buffer and emergent zone to provide a ecological and hydrological transition
between the two zones. The emergent wetland and open water zones would complete the remainder of the
site.

Subsequent to the publication of the ASDEIS, it was determined that acquiring the

property proposed for the development of the Wilmoth Run wetland replacement site would be problematic.
WVDOH identified other property on Leading Creek that would be suitable for a wetland replacement site. A
field review of the property was conducted with the COE, WVDNR, and FWS. e site was approved and

desi lans prepared. Property acquisition procedures are currently underway.
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(2) Potomac River Basin: Walnut Bottom Run Site (WV)
The Potomac River Basin wetland mitigation site is designed to incorporate 9 hectares
(22.5 acres) of forested, shrub, emergent, and open water wetlands. The conceptual plan is shown Exhibit I1I-
13 (VoL I). As in the Monongahela River Basin site, the site would contain approximately 0.4 hectares (1
acre) of open water, 6.2 hectares (15%; acres) of emergent wetland, 1.8 hectares (42 acres) of scrub-shrub
wetland, and 0.6 hectares (1% acres) of forested wetland. This site would be graded to an elevation suitable

for the capture of groundwater while blocking any drainage tiles.

This wetland system would consist of two wetland ponds connected by a forested wetland
area. The site hydrology would be driven primarily by streamflow from a diverted unnamed stream and
groundwater. Flow from the diverted stream would enter the upper pond and meander to the first open water
area. The flow would then leave the upper pond through the forested wetland into the lower pond where a
second open water area is centered. Water would exit the lower wetland pond and flow back into a tributary
to Walnut Bottom Run. Emergent zones will encircle the open water areas in both the upper and lower
wetland ponds. A scrub-shrub area could be placed between the forested buffer zone and emergent zone in
the lower pond, and in two areas along the emergent zone of the upper pond to provide ecological and
hydrological transitions between different zones. A contiguous forested buffer approximately 30 meters (100

feet wide) would surround the site.
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R. STREAMS

Perennial streams support the majority of surface water functions in the project area; ranging from
recreational, economic, and aesthetic uses to fishery and wildlife habitat and other functions. Intermittent
streams provide a2 number of these functions but to a lesser degree than perennial streams. The proposed
project crosses two river systems: the Monongahela River and the Potomac River. Each river system is
composed of several regional project watersheds (defined in Section ITI-M: Watershed Overview). Within
West Virginia, the proposed project crosses five of these major watersheds: the Tygart Valley River, the
Cheat River, the North Branch and South Branch of the Potomac River, and the Cacapon River. In Virginia,

the proposed project crosses the Shenandoah River regional project watershed.

This section summarizes the following: the methods used in assessing aquatic habitat, water quality and
impacts as a result of the proposed project; the existing condition of streams within the project area; the
environmental impacts of project implementation by alternative; and avoidance, minimization, and mitigation
measures. Details of the streams assessment conducted for this project are contained in the Streams Technical

Report.

1. METHODOLOGY
A systematic watershed analysis was used to analyze the direct, secondary, and cumulative impacts

to surface waters that would result from construction of the proposed project.

a. Stream Identification and Classification
Streams within the construction limits were identified and field investigated. Streams in both

West Virginia and Virginia were classified as perennial if the West Virginia regulatory definition was met
(Title 46, Series 1, Section 2.5). The location and extent of intermittent and perennial streams encroached
upon are shown in the Alignment and Resource Location Plans. Streams that were not field investigated are

represented as "mapped".

Secondary information relevant to streams was collected from the West Virginia Division of
Natural Resources, the Virginia Department of Environmental Quality, and the Potomac and Monongahela
River Basin Plans (WVDEP, 1989: WVDEP, 1982). West Virginia High Quality Streams were identified
from the fifth edition of the published list of West Virginia High Quality Streams (WVDNR, 1986). Streams
containing trout populations were identified based on several sources, including West Virginia High Quality
Streams, pertinent maps from the West Virginia Division of Natural Resources, a listing of stocked trout
streams published by the West Virginia Division of Natural Resources (1989), trout streams as listed in
Virginia Department of Environmental Quality regulations (VR 680-21-00), and public comments. Stream

order, a measure of a size of a stream, was determined based on USGS topographic and photogrammetric
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mapping. Streams in the project area progress from small, headwater streams (i.e. first order) to large streams

such as Baker Run which is a third order stream.

In Virginia, the following criteria qualify a stream as "Outstanding State Resource Waters"
(VR 680-21-07.2): all designated rivers under the Virginia Scenic Rivers Act; all Class I and II trout streams;
and waters containing Threatened or Endangered species. "National Resource Waters" (NRW) is the West
Virginia designation for streams which are afforded the highest level of protection. The following criteria
qualify a stream as a NRW: presence of Threatened or Endangered species or habitat; presence of naturally
reproducing trout populations; federally-designated rivers under the National Wild and Scenic Rivers Act;

and streams located within a state or Federal forest or recreation area.

b. Stream Assessment Methodology .
Macroinvertebrate and habitat assessment was based on EPA's Rapid Bioassessment Protocols

for Use in Streams and Rivers - Benthic Macroinvertebrates, Level II (Plafkin et al., 1989). The Rapid
Bioassessment Protocol, Level II (RBP II) uses basic field-collected data on ambient physical, chemical, and
biological conditions. In addition, basic water quality samples were taken at the same time as the

macroinvertebrate sampling.

(1) Habitat Assessment

Estimates regarding land use and physical stream characteristics were made at each
stream crossing. As shown in Table I1I-62 (Vol. II), habitat parameters assessed at each stream sample station
were separated into three categories; primary, secondary, and tertiary (for definitions of habitat parameters,
refer to the Streams Technical Report). At each sampling station, numerical scores were assigned to each of
the nine habitat parameter characteristics. For this project, habitat assessment scores were divided into 5
classes. A total habitat assessment score, which is the sum of the habitat assessment scores for each
parameter, were divided as follows: a score of 0 to 30 indicates severely impaired habitat; a score of 31 to 60
indicates impaired habitat; a score of 61 to 90 indicates moderate habitat; a score of 91 to 120 indicates good

habitat; and a score of 121 or greater indicates excellent habitat.

(2) Benthic RBP Assessment And Data Analysis Methodology
In addition to data collected for habitat assessment, quantitative macroinvertebrate
samples were collected at each stream crossing. Aquatic invertebrates were collected from riffle/run reaches
using a kick net. Organisms were identified to the family taxonomic level using standard references. Each
macroinvertebrate family was assigned a pollutant tolerance value ranging from 0 for the least tolerant to 10
for the most tolerant. The use of benthic communities based on family-level identifications have been used

successfully to address water quality and biotic integrity issues in several states.
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Karr and Dudley (1981) define biological or biotic integrity as “the [habitat's] ability to
support and maintain a balanced, integrated, adaptive community of organisms having a species composition,
diversity, and functional organization comparable to that of natural habitat of the region.” Assessment of the
biotic integrity requires a2 method that integrates ecological concepts of the structure and dynamics of

populations, communities, and ecosystems (Karr, 1987; Miller et al., 1988).

To characterize the Biotic Integrity (BI) of each stream sampled, the following seven
parameters were calculated: number of macroinvertebrate families (taxa); modified family biotic index; ratio
of scrapers versus filtering/collector functional feeding groups; ratio of intolerant taxa to tolerant taxa;

intolerant taxa index; and community similarity indices (Plafkin et al., 1989).

A critical component of the RBP 11 is the comparison of field results to a reference site.
For a given region (such as ecoregion, project, watershed, etc.), a reference site is selected that characterizes
the most undisturbed existing condition within that region. A comparison of each stream station to the

reference site indicates how similar the stream station is to the most undisturbed condition.

One reference site was selected to represent each stream order (first order, second order,
and third order streams) from the streams sampled for this project. For each stream sampled, the seven
parameters calculated were compared to the reference site parameters to determine the percent similarity of

the sampled station to the reference site.

Biotic Integrity (BI) is expressed as a score (0-1) of the overall similarity between the
sampled station and its reference site. The BI can be ranked from non-impaired (A) to severely impaired (D).
Table IT1-63 (Vol. II) presents the attributes that make up the various Biotic Integrity rankings.

Statistical analysis of the stream data was conducted to identify trends in the data, such as
differences in Habitat Assessments or Biotic Integrity between ecoregions, watersheds, and/or stream orders.
The parameters tested were number of individuals, number of taxa, habitat score, Family Biotic Integrity
(FBI), and Biotic Integrity (BI). Because of the length and number of analyses performed in this study, only
summary results are discussed in the following sections. For a comprehensive review of all analyses

performed in this study, refer to the Streams Technical Report.

¢. Direct Impact Assessment Methodology
Direct impacts to streams and rivers were evaluated using 200-scale engineering drawings.

The following details the methodology used in assessing the impact of enclosures (i.e. culverts and pipes) and

channel relocations on baseline aquatic habitat.
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The size and length of structure was determined for perennial streams that would be enclosed

in a box culvert or pipe. Along portions of the ASDEIS IRA, replacement of existing drainage structures was

evaluated based on age and the requirement to meet current highway drainage design criteria.

For the purposes of this assessment, stream relocation is defined as any longitudinal
encroachment into a perennial stream channel, diversion of a perennial stream along the construction limits,
or elimination of a perennial stream channel within the construction limits of an alignment. For each

perennial stream so impacted, the length of the relocation was determined using GIS.

To assess the direct impacts of the proposed project at the regional project watershed scale, the
total length of enclosed streams was compared to an estimate of the total length of perennial streams within
each regional project watershed. This was accomplished by calculating the total length of perennial streams

from USGS 7.5 minute quadrangles for each regional project watershed.

d. Riparian Habitat Assessment Methodology
To determine quantitatively impacts of the proposed project to existing riparian forest buffers,

the following methodology was used. GIS analysis identified where the limits of proposed highway
construction would be within 23 meters (75 feet) of perennial streams for both the ASDEIS IRA, Preferred
Alternative and Line A. Construction of this nature would encroach upon the existing riparian buffer. This
would produce a parallel strip of land, varying in width, between the proposed construction limits and the
existing perennial streams. Croonquist and Brooks (1993) suggested that protecting a forested corridor at
least 25 meters (80 ft.) wide on each bank provides feeding, resting, or migrating. corridors for sensitive
species, including forest interior neotropical migrants birds. Riparian buffer corridors could also serve as
linear wildlife corridors, allowing movement between two or more formerly contiguous habitat areas. Welsch
(1991) determined that a minimum width of 23 meters (75") of forested buffer is required to protect water
quality and aquatic habitats. Based on the above literature, the average width and vegetative cover type
within each riparian buffer was determined to assess wildlife utilization and highway- runoff impacts
associated with parallel stream construction. The nearest stream sampling station to each buffer was

identified to provide a quantitative assessment of stream conditions within the impact area.

e. Cumulative Assessment Methodology
A cumulative watershed impacts analysis was conducted in order to identify areas where

watershed degradation may occur. The methodology utilized in this study included analyzing baseline stream
data (Rapid Bioassessment Protocol II results), basic water quality results, review of predominant local
project watershed use, and review of published information on spatial and temporal changes in community

structure as a result of catastrophic events (see the Streams Technical Report). The goal of this analysis is to
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predict, with some level of confidence at both the local project watershed scale and the regional project
watershed scale, the magnitude and ecological importance of cumulative impacts as a result of the

construction and operation of the proposed project on surface water resources.

2. EXISTING ENVIRONMENT
For each regional project watershed a general discussion is provided including the land use, length
of perennial streams, miles of alignment in the watershed, and number of field investigations. In addition, the
existing condition of the stream habitat and biological coinmunity are summarized based on the habitat
assessments and macroinvertebrate results. The basic water quality and benthic macroinvertebrate data for
each of the 251 sampling stations is presented in Table I11-64 (Vol. II).

a. Tygart Valley River (WV) ,
The Tygart Valley River regional project watershed drains approximately 396 square

kilometers (153 square miles) north of Elkins, West Virginia. Approximately 26.7 kilometers (16.6 miles) of

the proposed project would traverse this regional project watershed.

The Leading Creek local project watershed drains approximately 166 square kilometers (64
square miles) and contains 168 kilometers (59 miles) of perennial streams including Pearcy Run, Wilmoth
Run, Claylick Run, and Horse Run. Within the Leading Creek local project watershed, there are neither
native or stocked trout streams, Nationwide Rivers Inventory listed rivers, nor streams impacted by acid mine

drainage.

There were.27 field investigations conducted of streams crossed by the proposed project.
- Leading Creek and many of its major tributaries have wide floodplains with fine substrates (gravel, sand, and
silt), in contrast to narrow floodplains and course substrates typical of streams in the other local project
“watersheds. Agricultural activities dominate the floodplains, which is reflected in the degraded habitat and

water quality of the streams.

Leading Creek and a number of its tributaries have been moderately to severely impaired by
agricultural nonpoint source pollution which is reflected in low BI ranks. The majority of the streams have
moderate to low abundance of macroinvertebrates. The majority of the streams have impaired or severely

impaired biotic integrity. Habitat ranges from severely impaired to good.
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b. Cheat River (WV)
The Cheat River regional project watershed is comprised of parts of Randolph, Tucker, and
Preston Counties in West Virginia. This regional project watershed drains approximately 1,750 square
kilometers (675 square miles) of West Virginia. Much of the watershed is composed of undeveloped rural
land dominated by deciduous and mixed forests (84%) with cropland and pasture comprising 12% of the
existing land use. Part of the Monongahela National Forest (MNF), including the Congressionally-designated
Otter Creek and Dolly Sods Wilderness areas, lie within the Cheat River regional project watershed. These

Wilderness areas are not impacted by the proposed alignments.

There are 293 kilometers (183 miles) of perennial streams within the Cheat River local project
watershed, including the major drainages of Shavers Fork and the Black Fork. Within portions of the regional
project watershed Which have not been subjected to mining, excellent streams and rivers, including Shavers
Fork, and three trout streams (Roaring Run, Pleasant Run, and Slip Hill Mill i{un) exist. Shavers Fork is

listed on the Nationwide Rivers Inventory.

In total, there were 84 field investigations conducted of streams crossed by the proposed
project within this watershed: 63 were in Black Fork and 21 were in Shavers Fork. Approximately 41 percent
of the streams have non-impaired biotic integrity and 31 percent of the streams have good to excellent habitat.
A majority of streams with good water quality and habitat are located within the MNF. Naturally acidic
conditions are found in the headwaters of Big Run, Tub Run, Long Run, and Middle Run. These waters drain
bog-like wetlands resulting in tannic water and naturally low pH. Big Run and Tub Run are located on
Backbone Mountain within the MNF. The headwaters of Long Run and Middle Run are located in the MNF
but these streams flow through strip mined areas where the water quality of the stream is affected by acid
mine drainage from numerous seeps and springs. A number of streams which drain wetlands along Beaver
Creek also exhibited tannic water, low pH, and low dissolved oxygen. Out of 84 streams, 16 exhibited
substantial evidence of acid mine drainage. These streams included Beaver Creek and some of its tributaries,
Pendleton Creek, the North Fork of the Blackwater River, and the lower portions of Long Run and Middle
Run. These streams are located in either previously mined areas, are surrounded by mining spoil, or receive

acidic groundwater discharges.

The Shavers Fork local project watershed drains 186 square kilometers (72 square miles) of
land along the eastern slopes of Cheat Mountain and the western slopes of Shavers Mountain. There are an
estimated 106 kilometers (66 miles) of perennial stream including Pleasant Run and Haddix Run. The project
would cross approximately 12.6 kilometers (7.8 miles) of this local project watershed. Within this local
project watershed, only Pleasant Run is reported to contain trout. None of the streams sampled within this
local project watershed have been impacted by acid mine drainage. The Shavers Fork local project watershed

within the vicinity of the proposed project is dominated by deciduous and mixed forests. The majority of the
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streams within this local project watershed had moderately impaired biotic integrity and good to excellent

habitat. Out of 21 streams, only one stream had severely impaired biotic integrity and habitat.

The Black Fork local project watershed drains 396 square kilometers (153 square miles) of
lé.nd along Backbone Mountain, Canaan Mountain, Canaan Valley, and Beaver Creek. There are an estimated
188 kilometers (117 miles) of perennial stream within this local project watershed, including the North Fork
bf the Blackwater River, Long Run, Big Run, Pendleton Creek, Blackwater River, and Beaver Creek. The
proposed project would cross approximately 38.6 kilometers (24 miles) of this local project watershed. A
large portion of the land has been subjected to deep and surface coal mining, including the drainage areas for
Beaver Creek, the North Fork, Pendleton Creek, Long Run, and Middle Run. There are two native trout
streams (Roaring Run and Slip Hill Mill Run) within the vicinity of the project. None of the streams are
listed on the Nationwide Rivers Inventory. The majority of the streams within this local project watershed

have moderate habitat. There are only five streams out of 64 which had non-impaired biotic integrity.

Several restoration and reclamation projects are currently being undertaken along the
Blackwater River and portions of the Black Fork, Long Run, and Middle Run. WVDEP is constructing a
limestone treatment station along the Blackwater River, approximately one mile upstream from Davis and
above the confluence with Beaver Creek. The goal is to reduce the acidity of a five mile segment of the river
sufficiently to sustain a year-round trout population. Completion of this project is anticipated for late 1994.
Portions of the watersheds of Middle Run, Long Run, and the North Fork of the Blackwater River have been
recently modified as part of the Albert Highwall and Douglas Highwall Reclamation projects. These projects

included grading, covering, and planting highwall areas and the partial treatment of acid mine drainage.

¢. North Bran—ch of the Potomac River (WV)

The North Branch of the Potomac River regional project watershed covers 1,200 square
kilometers (460 square miles) in Grant and Mineral Counties, West Virginia. The North Branch of the
Potomac River watershed is dominated by deciduous and mixed forests (79%) with cropland and pasture
comprising 17 percent of the existing land use. A portion of Seneca Rocks National Recreation Area lies in
the southwest portion of this watershed. Greenland Gap, located near the town of Scherr, West Virginia, is a
unique topographic feature within this watershed. The gap is considered to be the least disturbed and most
distinctive water gap in West Virginia, with towering sandstone cliffs that arch upward over 244 meters (300

feet). The above two areas are not impacted by the proposed alignments.
There were 39 field investigations conducted on streams crosseéd by the proposed project. This

project watershed can be divided into two local project watersheds: the Patterson Creek local project

watershed and the Stony River local project watershed.
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The Stony River drains 285 square kilometers (110 square miles) including the valley west of
the Allegheny Front surrounding Mount Storm Lake. The proposed project would cross approximately 8.3
kilometers (5.2 miles) of the Stony River local project watershed. This local project watershed contains
approximately 114 kilometers (71 miles) of perennial streams, as well as the Mount Storm Reservoir. Four of
the eight streams sampled exhibited impacts by acid mine drainage. West of the Allegheny Front, the major
streams are adversely affected by acid mine drainage, Including Little Creek, Abrams Creek, and the Stony
River. There are no streams listed on the Nationwide Rivers Inventory or which contain native or stocked
trout. There are a number of very small, headwater streams located south of Bismarck which have high (non-

impaired) biotic integrity.

The Patterson Creek local project watershed lies between Patterson Mountain on the east and
the Allegheny Front to the west. The Patterson Creek local project watershed drains approximately 166
square kilometers (64 square miles) of agricultural and forested land. The projef:t would cross approximately
24 kilometers (15 miles) of the local project watershed. This local project watershed contains approximately
55 kilometers (32 miles) of perennial streams, including one native trout stream (Elklick Run), and one
stocked trout stream (North Fork of Patterson Creek). None of the streams have been impacted by acid mine
drainage or are listed on the Nationwide Rivers Inventory. The small streams east of Patterson Creek are
located in pasture which results in low habitat and biotic integrity. The Middle Fork and North Fork of
Patterson Creek, including tributaries, have good to excellent habitat and moderately impaired to non-

impaired biotic integrity. This reflects the predominately forested headwater streams.

d. South Branch of the Potomac River (WV)

The South Branch of the Potomac River regional project watershed is dominated by deciduous
and mixed forests (72%) with cropland and pasture comprising 26 percent of the existing land use. The South
Branch rises in Highland County, Virginia and flows in a general northeast direction into West Virginia to its
confluence with the North Branch of the Potomac River. Within West Virginia, the South Branch of the
Potomac River regional project watershed drains 1,330 square kilometers (510 square miles) within Grant,

Hardy, and Hampshire Counties.

Existing land use within this regional project watershed is dominated by deciduous forests,
cropland, and pasture. Although the water quality of the South Branch is considered excellent and is
renowned for its small mouth bass (Micropterus dolomieui) fishery, a number of its tributaries are impacted
by non-point source poliution associated with agriculture, cattle, swine, rabbit, poultry, and forestry
production. Of growing concern is the effect of the poultry industry on ground and surface waters (USFWS,
1994; Constantz, 1992; Ritter, 1986; Ritter and Chirnside, 1987). There are no native or stocked trout streams
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or streams impacted by acid mine drainage, but the tributaries to Anderson Run exhibit impacts from crop and

livestock production. The South Branch of the Potomac River is listed on the Nationwide Rivers Inventory.

Within the project area, the South Branch of the Potomac River Watershed contains
approximately 102 kilometers (64 miles) of perennial streams and is divided into three local project
watersheds: Clifford Hollow, Main Channel of the South Branch, and Anderson Run.

The Clifford Hollow local project watershed is located at the eastern edge of the South Branch
watershed. This local project watershed drains approximately 31 square kilometers (12 square miles) of the
western slope of South Branch Mountain. The proposed project crosses approximately 8.4 kilometers (5.2

miles) of the headwaters of Clifford Hollow local project watershed, near existing WV 55. This local project

watershed contains approximately 16.7 kilometers (10.4 miles) of perennial streams.

The Main Channel local project watershed drains 106 square kilometers (41 square miles)
including Williams Hollow, Fort Run and several small tributaries. The proposed project would require 10
kilometers (6.2 miles) of construction, including a crossing of the South Branch. This local project watershed

contains approximately 29 kilometers (18 miles) of perennial streams.

The Anderson Run local project watershed is located west of the community of Old Fields and
drains approximately 104 square kilometers (40 square miles) of predominantly agricultural land along the
eastern flank of Patterson Mountain. The proposed project would cross 7.6 kilometers (4.75 miles) of the
southern portion of the local project watershed and involve Walnut Bottom Run and Toombs Hollow. This

local project watershed is drained by an estimated 56 kilometers (35.3 miles) of perennial streams.

There were 22 field investigations conducted on streams crossed by the proposed project. Less
than half of the streams have good to excellent water quality. The majority of the streams have moderate to
low abundance of macroinvertebrates. The majority of the streams had moderate habitat. The South Branch
of the Potomac River has high diversity and abundance, as well as good to excellent habitat. High quality
(non-impaired) streams were located in Clifford Hollow and the upper portions of Walnut Bottom Run, both
of which are forested. Streams which have impaired habitat and biotic integrity are affected by surrounding
agricultural land use and included Dumpling Run, Fort Run, Walnut Bottom Run, Anderson Run, and small
tributaries to the South Branch and Clifford Hollow.
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e. Cacapon River (WV)

The Cacapon River originates in the southeastern portion of Hardy County on West Mountain
and flows north through Hampshire County. This watershed encompasses 1,190 square kilometers (460
square miles) in Hardy and Hampshire Counties. This regional project watershed contains two unique
geologic features; the Lost River and Hanging Rock. This regional project watershed also contains several
regions of karst topography. Karst topography is created by the chemical solution of carbonate rocks, more
commonly know as limestone. This topography is characterized by landscape features such as sinkholes, dry
valleys, springs, caves, and sinking streams (the Lost River). Subsurface features include groundwater flow

through caves, or other dissolutionally enlarged cavities.

The Cacapon River's water quality varies significantly depending on location and water level
(Constantz et al., 1993). Both the Lost River and Middle Cacapon River sections receive non-point source
pollutants and have been identified by Constantz et al. (1993) as being relatively more polluted than other
stream reaches further downstream in the basin. Fecal coliform levels within the Lost River and Middle
Cacapon River are high and, depending upon the season, exceed state water quality standards (Constantz ez
al., 1993). Many of the non-point source pollution problems that plague the South Branch of the Potomac
River were observed in the upper reaches of the Lost River basin and its tributaries. However, as a whole, the
Lost/Cacapon River system is in relatively "good" health (Constantz ef al., 1993). The streams analysis
performed for this project supports the findings of Constantz et al. (1993). Furthermore, this report also
identifies a number of tributaries within this regional project watershed that are either severely degraded or of

excellent water quality.

The Cacapon River regional project watershed contains an estimated 153 kilometers (96 miles)
of perennial streams, including Baker Run, Trout Run, Waites Run, Slate Rock Run, and Skaggs Run.
Approximately 35.4 kilometers (22 miles) of the proposed project crosses this watershed. The Cacapon River
regional project watershed is dominated by deciduous and mixed forests (82%) with cropland and pasture
comprising 17 percent of the existing land use. The eastern portion of this watershed lies within the George
Washington National Forest. Water quality within the watershed is excellent, with limited nonpoint source
pollution associated with agricultural and timber harvesting activity. Waites Run, Trout Run, and portions of
the Lost River are stocked with trout and the Lost River is listed on the Nationwide Rivers Inventory. This
watershed is divided into five local project watersheds: Skaggs Run, Baker Run, Central Cacapon River,
Waites Run, and Slate Rock Run.

There were 57 field investigations conducted on streams crossed by the proposed project. The

majority of the streams have good to excellent water quality and a high diversity of macroinvertebrates but
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moderate to low abundance of macroinvertebrates. The low abundance of organisms reflects the number of
headwater streams which typically have low productivity. There are no streams affected by acid mine

drainage.

Skaggs Run is located at the western edge of the Cacapon River regional project watershed.
This local project watershed drains approximately 20 square kilometers (8 square miles) toward North River,
a major tributary to the Cacapon River north of the project area. The proposed project crosses 4.5 kilometers
(2.8 miles) of the headwaters of Skaggs Run. There are an estimated 11.3 kilometers (7 miles) of perennial
streams within this local project watershed. The majority of the streams sampled in this local project

watershed have moderate habitat and moderately impaired biotic integrity.

The Baker Run local project watershed drains 62 square kilometers (24 square mile) including
Baker Run, Long Lick Run, Camp Branch, Parker Hollow Run, and Bears Hell Run. The proposed project
crosses 9 kilometers (5.6 miles) of the local project watershed, following the general course of Baker Run
from its mouth to its headwaters. There are an estimated 29.6 kilometers (18.4 miles) of perennial streams
within this local project watershed. Half of the streams sampled in this local project watershed have non-

impaired (high quality) biotic integrity although most have moderate habitat.

The Central Cacapon local project watershed drains 243 square kilometers (94 square miles)
including the main channel of the Lost/Cacapon River from Wardensville upstream to Baker, as well as the
drainage area for the major tributaries along this length including Trout Run, Sauerkraut Run, and Three
Springs Run. These headwater streams are located on steep forested slopes and are naturally low in
macroinvertebrate diversity and density. The proposed project crosses 15 kilometers (9.3 miles) following the
general west to east orientation of the Lost River and WV 55. There are an estimated 85 kilometers (53
miles) of perennial streams within this local project watershed. Trout Run and portions of the Lost River are
stocked with trout. The Lost River is listed on the Nationwide Rivers Inventory. Half of the streams sainpled

in this local project watershed have good to excellent habitat.

Waites Run local project watershed drains 49 square kilometers (19 square miles) of mostly
forested land along the western slopes of Paddy Mountain and Great North Mountain. The proposed project
crosses approximately 2.6 kilometers (1.6 miles) of this local project watershed, east of Wardensville. There
are an estimated 21 kilometers (13.1 miles) of perennial streams within this local project watershed. Waites
Run is a stocked trout stream. Over half of the streams sampled in this local project watershed are non-

impaired with good to excellent habitat.

The proposed project crosses approximately 4.7 kilometers (2.9 miles) of the headwaters of
Slate Rock Run, Harness Run, and Sine Run along the western flank of Great North Mountain. The Slate
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Rock Run local project watershed drains approximately 27.6 square kilometers (10.6 square miles) of forested
land. The majority of the land in this local project watershed is within the George Washington National
Forest. There are an estimated 7.7 kilometers (4.8 miles) of perennial streams within this local project

watershed. Over half of the streams sampled in this local project watershed are non-impaired.

f. Shenandoah River (VA)
The Shenandoah River regional project watershed drains approximately 875 square kilometers
(340 square miles) in Frederick and Shenandoah, Counties in Virginia. The Hardy/Frederick County line and
the axis of Great North Mountain mark the division between the Shenandoah River regional project
watershed and the Cacapon River regional project watershed to the west. Existing land use within the
Shenandoah River watershed is composed mainly of deciduous and mixed forests (52%) and cropland and

pasture (40%). The western portion of this watershed lies within the George Washington National Forest.

The proposed project lies within the Cedar Creek local project watershed of the Shenandoah
River regional project watershed. Cedar Creek drains approximately 414 square kilometers (160 square
miles) within Frederick and Shenandoah Counties. There are approximately 209 kilometers (130 miles) of
perennial streams within this local project watershed, including Duck Run, Eishelman Run, Turkey Run,
Zanes Run, and Mulberry Run. Approximately 21 kilometers (13 miles) of the proposed project crosses this
watershed. The headwaters of Town Run are located along the eastern end of the project. To simplify the

discussions, Town Run has been included in the Cedar Creek local project watershed.

The Cedar Creek local project watershed is largely private property, predominately forest or
agriculture. Cedar Creek has been stocked with trout under the state's put-and-take program. Cedar Creek is
listed on the Nationwide Rivers Inventory. Duck Run, located along the eastern slope of Great North
Mountain is an important native trout stream and protected as an Outstanding State Water. A headwater
tributary to Paddy Run is a native trout stream. This tributary is located along the western edge of the

watershed. There are no streams impacted by acid mine drainage.

There were 22 field investigations conducted of streams crossed by the proposed project.
Almost half of the streams have good to excellent habitat, including Cedar Creek and Duck Run. The
majority of the stream have moderately impaired biotic integrity, including Duck Run.

g. Habitat Assessment Results
A total of 251 habitat assessments were conducted to document the existing stream habitat.

The habitat assessment scores for each stream crossing is presented in Table I1I-64_(Vol. II). A number of
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statistical tests were conducted to determine if statistically significant differences exist between the habitat

assessments conducted for streams in different ecoregions, watershed or stream order.

At the ecoregion scale, no statistically significant differences in habitat assessment scores were
observed. The Ridge and Valley Ecoregion (Ecoregion A) and the Central Appalachian Ecoregion (Ecoregion
B) had an average habitat assessment score of 80.1, and 77.2, respectively, both indicating moderate habitat.
Habitat scores in Ecoregion A ranged from 32, indicating impaired habitat, to 126, indicating excellent
habitat. Habitat scores in Ecoregion B ranged from 28, indicating severely impaired habitat, to 124,

indicating excellent habitat.

There were no statistically significant differences in average habitat assessment scores for
regional project watersheds or local project watersheds due to the wide variation in habitat scores. All

regional project watersheds were categorized as possessing moderate habitat.

Statistically significant differences were identified between average habitat assessment scores
based on stream order. Third order streams had higher average habitat assessment scores than first and
second order streams, while second order streams had a statistically significant higher ha