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Executive Summary 
The West Virginia Division of Highways (WVDOH) has proposed a project on behalf of the Federal Highway 
Administration (FHWA), Corridor H Wardensville to Virginia Line. This is an approximately 7.6-mile (12.2 
km), four-lane divided highway, with partial control of access, between Wardensville, WV and the Virginia 
state line. The project is the easternmost section of the larger Corridor H project within the state of West 
Virginia and will help fulfill the goals of improving east-west travel and promoting economic development. 
Under Section 7 of the Endangered Species Act (ESA), federal agencies are required to consider two main 
issues with respect to a threatened or endangered species: 1) whether the proposed action is likely to 
jeopardize the continued existence of the species; and 2) whether the proposed action would destroy or 
adversely modify designated critical habitat for the species. If an endangered/threatened species is present 
and may be affected, formal consultation is required. A biological assessment is required for the Corridor H, 
Wardensville to Virginia Line project because it falls within the range of federally threatened and 
endangered species, including activities on both federal and non-federal lands. 
Species being considered in this biological assessment are as follows: Indiana bat (Myotis sodalis, IBAT), 
northern long-eared bat (Myotis septentrionalis, NLEB), Virginia big-eared bat (Corynorhinus townsendii 
virginianus, VBEB), tricolored bat (Perimyotis subflavus, TCB), rusty patched bumble bee (Bombus affinis, 
RPBB), monarch butterfly (Danaus plexippus), northeastern bulrush (Scirpus ancistrochaetus), shale barren 
rock cress (Boechera serotina, SBRC), and green floater (Lasmigona subviridis, GF) (IPaC 2024). There are 
no designated critical habitats within the project area (IPaC 2024). 
The WVDOH on behalf of FHWA has determined the proposed action may affect but is not likely to 
adversely affect (NLAA) the following species due to lack of presence within the project area: northeastern 
bulrush, shale barren rock cress, and the RPBB. These species will not be carried forward in the analysis of 
this document. The WVDOH on behalf of the FHWA has determined that the proposed action will not 
jeopardize tricolored bat and green floater due to the lack of presence within the project area. These species 
will not be carried forward in the analysis of this document. 
The monarch butterfly is a candidate species, and no further consultation is required at this time. This 
species will not be carried forward in the analysis of this document. 
WVDOH on behalf of FHWA has determined the proposed action may affect but is not likely to adversely 
affect the VBEB. Mist net surveys were conducted in 2019 and 2022 with no VBEB captures. According to 
the USFWS IPaC screening tool species list, there is one VBEB hibernaculum, Dyer’s Cave within or 
surrounding the Corridor H, Wardensville to Virginia Line project area. While the USFWS 5-mile bat buffer for 
Dyer’s Cave (Exhibit 5) does intersect the western portion of the project, in 2019 and 2022 pedestrian 
surveys did not identify any suitable habitat within the LOD, 
On March 17, 2022, the USFWS concurred that with a may affect but is not likely to adversely affect the 
IBAT based on WVDOH’s Issue, Rule, Analysis, and Conclusion (IRAC) submittal (Appendix D). Due to the 
presence of a hibernaculum to the west of the project, a Habitat Conservation Plan was submitted with 
Avoidance and Minimization Measures (AMMs) to protect the Indiana bat within the 5-mile buffer (Table ES-
1). In March of 2022, USFWS supported a finding of NLAA for the Indiana bat (Appendix D).  
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Table ES-1: Indiana bat Avoidance and Minimization Measures (AMMs) 
Species Measure 

Indiana bat 

Minimize limits of disturbance 
Avoidance of potential roost trees, if possible. 
Seasonal tree clearing within the 5-mile Indiana bat buffer (all trees 
greater than 5” DBH).  
Compensation replacement using artificial roost structures at 1:1 ratio for 
any potential primary roost tree and 4:1 ratio for any potential secondary 
roost tree impacted within the 5-mile Indiana bat buffer. 
Monitor of bat boxes for 2 years after installation. 
Strong erosion and sedimentation best management practices. 
Pollution control plan in place. 

The proposed project may result in “take” of the federally endangered NLEB as defined in federal law and 
guidance. The proposed project is expected to impact the NLEB by a permanent loss of suitable maternity 
roosting and foraging habitat. During mist net surveys and associated radio-telemetry tracking, one juvenile 
male was capture, but not tracked due to the small size of the bat.  While no NLEB was tracked to Potential 
Roost Trees (Appendix D), the capture of a juvenile male NLEB in 2022 suggests that a maternity roost 
exists within 3 miles of the capture (Smrekar, 2024). It is the opinion of the WVDOH, on behalf of the FHWA, 
that the Wardensville to VA Line project may affect and is likely to adversely affect the federally endangered 
NLEB but would not result in jeopardy to the continued existence or recovery of the NLEB. Take of any bat 
species would be minimized through general conservation measures (Table ES-2). 
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Table ES-2: General Avoidance and Minimization Measures (AMMs) 
Potential Stressor AMM 

Noise and Vibration 
No AMM’s for this stressor are being proposed due to the temporary nature of the effects and the ability 
of the bats to adapt. 

Tree Removal 
Wintertime clearing for this project (tree cutting between November 15 and March 31 only). 
Tree clearing within the construction footprint will be minimized to the extent practicable. 

Structure Removal 
Wintertime demolition of existing structures within the LOD (structure removal between November 15 
and March 31 only). 

Lighting 
The WVDOH will direct temporary lighting away from suitable habitat during the construction project. 
No permanent lighting is proposed for this project 

Alteration of water/ 
foraging habitat/ 
composition of insect 
prey base effects 

The WVDOH’s sediment and erosion control plan must use the specialized Best Management 
Practices in order to limit, to the maximum extent possible, sediment laden water from reaching the 
streams. Erosion and sediment controls are included in the Storm Water Pollution Prevention Plan 
(SWPPP). These measures may include: 
Minimizing exposure of building material, building products, construction wastes, trash, landscape 
materials, fertilizers, pesticides, herbicides, detergents, sanitary waste, and other materials present on 
the site to precipitation and to storm water activities. 
Installing and maintaining temporary and permanent storm water runoff management basins. 
Directing storm water exiting sediment basins as well as any other outlets through grassy swales before 
it enters streams. 
Temporary and permanent seeding on all cut and fill slopes, as soon as possible following disturbance 
activities, and no more than seven days after the activity. 
Installing silt fencing and fiber rolls prior to disturbance and adjusting as necessary as conditions change 
and where grading or other disturbance activities will occur. 
Preventing tracking of sediment or other construction associated materials offsite. 
Implementing stockpile management procedures and practices to reduce or eliminate unintended 
transport of stockpiles of soils, sand, paving materials, and other construction materials. 

Controlling dust by construction sequencing (to minimize the size of exposed areas), sprinkling exposed 
dirt with water, or using biodegradable, non-toxic, spray-on chemical soil treatments where necessary. 

Protecting storm drain inlets. 
Planning for regular site inspections by an environmental monitor, and for inspections pre-storm, during 
storm, and post-storm activity. 
Implementing a plan for spill prevention and response for potential sources of pollution. 

Emergency Spills 

Construction machinery is equipped with fire suppression materials and spill kits containing absorbent 
pads in the event of an emergency. Equipment leaking oil, fuel, or hydraulics is repaired upon discovery 
of the leak before it is returned to a staging area or tram. Spills are reported to WVDEP and all applicable 
parties upon discovery, this includes on-site construction inspections. 
A written follow-up is submitted to WVDEP five days after discovery, and comprises description and 
cause of spill, dates spill occurred and expected length, if and when the spill will be corrected, and steps 
taken to prevent future spills. 

Alteration of Air 
Burning will only occur on days with no/very low wind, even for small fires, so that smoke will not drift 
and affect roosting bats. 

Bridge/Culvert 
Inspections/Maintenance 

Determinations for usage by bats will be made for each bridge and culvert inspection or maintenance. 
When found, TOYR restrictions will be observed. 

Collision 
No AMM’s for this stressor are being proposed due to the temporary nature of the effects and the ability 
of the bats to adapt. 
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1. Introduction 
Corridor H is part of the Appalachian Development Highway System (ADHS) that was designed in 1965 as a 
13-state regional system in the eastern United States. The overall project called for 23 corridors, each 
offering a means for traffic to connect to major highway termini. The goal was to connect remote areas of 
Appalachia to the national Interstate Highway System. 
The WVDOH, on behalf of FHWA, has proposed the Appalachian Corridor H, Wardensville to Virginia Line 
project in Hardy County, WV. The proposed length of the project is approximately 7.6 mi (12.2 km) and 
begins approximately 2.5 miles west of at the town of Wardensville, WV (39.070388°, -78.640733° DD) and 
extends east to the Virginia state line (39.085587°, - 78.511898° DD). This project is expected to begin 
construction in 2024 and continue for four to six years until completion. 
The purpose of this Biological Assessment (BA) is to evaluate the potential effects of the Wardensville to 
Virginia Line corridor project on federally listed and proposed species and designated critical habitat in 
accordance with the provisions of Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 
U.S.C. § §1531-1543). Section 7(a)(2) of the ESA (16 U.S.C. §§ 1531-1544 and § 1536) requires that each 
Federal agency shall, in consultation with the Service(s), ensure that any action authorized, funded, or 
carried out by such agency, is not likely to jeopardize the continued existence of an endangered or 
threatened species, or result in the destruction or adverse modification of critical habitat. 
1.1 Federal Nexus 
The Corridor H Project is federally funded by FHWA. Reception of federal funding necessitates an analysis 
of environmental impacts under the National Environmental Policy Act (NEPA). The entirety of the Corridor H 
Project used an integrated approach for NEPA and Clean Water Act compliance. This integrated approach 
facilitates highway planning while encouraging avoidance and minimization of encroachments into Waters of 
the U.S (FHWA and WVDOT 1996). 
An Amended Record of Decision (AROD) for this project was signed by FHWA in 2003. WVDOH is now 
updating environmental studies, coordinating with resource agencies, and advancing the design. 
Additional federal permits required include a National Pollutant Discharge Elimination System Permit and 
Section 401 Water Quality Certification through the West Virginia Division of Environmental Protection 
(WVDEP) and a Section 404 Clean Water Act Permit from the United States Army Corps of Engineers 
(USACE). Under Section 7 of the ESA, the Proposed Action for construction, operation, and maintenance of 
the Wardensville to Virginia Line project will require a BA. The purpose of this BA is to evaluate the potential 
effects of the Proposed Action on federally listed and proposed species, as well as designated and proposed 
critical habitat under the jurisdiction of the U.S. Fish and Wildlife Service (USFWS). 
1.2 Project History - Wardensville to Virginia State Line 
The Appalachian economic development highway, generally referred to as Corridor H, was authorized in 
1965 by the US Congress. The full extent of Corridor H begins in the west at Interstate 79 (I-79) in Weston, 
Lewis County, West Virginia (WV), and traverses east to I-81 in the vicinity of Strasburg, Virginia (VA). The 
WV portion of Corridor H begins at the I-79/US 33 Interchange in Weston and extends for approximately 138 
miles east to the WV/VA state line. Between the 1970’s and 1990, approximately 32 miles of Corridor H, 
from I-79 at Weston, WV, Lewis County to Elkins, Randolph County, WV, was constructed and opened to 
traffic. 
In 2000, the remaining 106 miles of Corridor H, from Elkins on the west to the WV/VA state line on the east, 
was divided into nine (9) separate projects of varying lengths (Figure 1). Seven (7) of those projects are 
either constructed and open to traffic or currently under construction. The remaining two projects are 
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currently undergoing additional design and environmental review: the Parsons to Davis Project in Tucker 
County and the Wardensville to Virginia State Line Project in Hardy County. 

 
Figure 1:  Corridor H Projects 

The Wardensville to Virginia State Line Project is the easternmost Corridor H project in WV. It begins in the 
west at Hardy County Route (CR) 23/12 and ends at a point on WV State Route (WV) 55 approximately 100 
feet west of the state line (Figure 1). Completion of the Wardensville to Virginia State Line Project will allow 
free flow of Corridor H traffic on a new, 4-lane, modern highway facility from the end of the constructed Baker 
to Wardensville Project to the Virginia state line, a distance of approximately 7.6 miles. 
1.3 Purpose and Need 
The current highway system between Elkins, WV and Strasburg, VA is composed of winding, two- lane 
mountainous US and State routes with unacceptable level of service, deficient roadway geometric features, 
and higher accident rates than similar facilities elsewhere. The current system of highways between the 
project termini in WV will not meet that state’s current design standards. Further, the current highway system 
is detrimental to the economic viability and growth of the WV Appalachian Highlands region because the 
highway system does not efficiently support the transportation of goods or of people in need of services.  
The purpose and need for the Wardensville to Virginia Line portion of Appalachian Highway Corridor H is to 
improve east-west transportation through northeastern West Virginia. The project will also promote economic 
development and preserve or improve the quality of life in the region. This route was chosen to enhance 
vehicle safety and increase economic development and tourism. It was also chosen to avoid the many 
cultural and historical sites and because of its low impact upon the environment. 
1.4 Preferred Alternative 
The Preferred Alternative is an approximately 7.6-mile (12.2 km) new location, four-lane divided highway, 
with partial control of access. It begins at the end of the Baker to Wardensville section of Corridor H (Exhibit 
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1), along US Route 48/WV Route 55 west of the Trout Run Cutoff Road (CR 23/12). It ends at the state 
border along the Wardensville Pike (WV Route 55). Access points will be provided at several key locations, 
such as the Trout Run Cutoff Road, Trout Run Road (CR 23/10), Waites Run Road (CR 5/1), and near the 
project’s eastern terminus. There will b12 bridges in six locations including Trout Run Cut Off Bridges, Trail 
Bridges (Capon Valley), Forest Road Bridges, Trout Run Bridges, Trout Run Road Bridges, and Waites Run 
Bridges. 
1.5 Consultation History 
Much of the early consultation for federally listed species on the Wardensville to Virginia Line Project 
included consideration of federally listed species provided by the USFWS West Virginia Field Office (WVFO) 
and now in IPaC (see Appendix B), including the Indiana bat, northern long- eared bat, Virginia big-eared 
bat, rusty patched bumble bee, northeastern bulrush, and shale barren rock cress. IPaC also reports the 
tricolored bat and green floater as species proposed for listing and the monarch butterfly as a candidate for 
listing. Since the WVDOH is updating the NEPA documents for this project on behalf of FHWA, all natural 
resource surveys have been updated as well, see Supplemental Tables (Attachment). 
Prior consultation with USFWS included four federally listed mammals, two plants, and three invertebrate 
species (See Section 6, Table 3). Given potential upcoming changes in federal listing statuses, tricolored 
bats, green floater, and monarch butterflies are also reviewed for potential effects. For context, the following 
sections provide a summary of consultation history for all species considered for the Wardensville to VA 
Line Project. 

2. Project Location 
The Wardensville to VA Line Project is within Hardy County, WV, see Exhibit 1. The proposed length of the 
project is approximately 7.6 mi (12.2 km) and begins approximately 2.5 miles west of at the town of 
Wardensville, WV (39.070388°, -78.640733° DD) and extends east to the Virginia state line (39.085587°, -
78.511898° DD). 
The location of the Preferred Alignment contains a variety of habitats within the landscape. This area 
contains both hillslopes and bottomlands, with elevations ranging between 996-2,221 feet. Land cover types 
represented along the project corridor are generally comprised of agricultural and other successional lands, 
residential areas, mixed-aged mesic forest along riparian and side slopes and xeric oak-hickory forests 
along hill and ridge tops. 

3. Project Description 
3.1 Project Overview 
In the early 1990’s environmental and engineering studies for Corridor H between Elkins, WV and the Virginia 
state line were completed, and an alignment was approved in a Record of Decision (ROD). In the late 
1990’s legal challenges resulted in a court settlement which divided the over 100-mile alignment into nine 
operationally independent projects that could be constructed separately as funding became available. In 
2003 an Amended Record of Decision (AROD) was issued for the Wardensville to Virginia State Line 
Project. A Settlement Agreement in 2000 required that certain conditions be met prior to final design; those 
conditions were not met until 2020, at which time the WVDOH could begin final design and re-initiate 
NEPA studies. A Public Informational Workshop was held in 2018, and again in 2022. Field studies and 
agency coordination have been ongoing to re-evaluate the 2003 AROD and advance the engineering. 
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3.2 Proposed Action 
The Corridor H Wardensville to VA Line project is a new roadway corridor and consists of 7.10 miles (11.4 
km) of roadway and 0.50 miles (0.8 km) of bridges, for a total project length of 7.60 miles (12.2 km). There 
are a total of 12 bridges in 6 locations within the project area: Trout Run Cut Off Bridges, Trail Bridges 
(Capon Valley), Forest Road Bridges, Trout Run Bridges, Trout Run Road Bridges, and Waites Run Bridges 
(see Appendix C). This action includes a number of potential stressors for affected species. 

3.2.1 Description of Activities 
• Mobilization: Mobilization consists of preparatory work and operations necessary for the movement of 

personnel, equipment, supplies, and incidentals to the project site. Equipment used for this type of 
activity may include semi-trucks, trailers, forklifts, dump trucks, pick-up trucks, etc. 

• Site Preparation: Site preparation starts with surveying and staking of the project limits. It also includes 
the installation of sediment erosion control measures, sediment ponds, and other best management 
practices. Types of equipment that may be used for this activity include excavators, dump trucks, and 
bulldozers. 

• Clearing and grubbing: Clearing is defined as removing and disposing of all unwanted surface 
material, such as trees, brush, grass, weeds, downed trees, and other material. Grubbing is defined as 
removing and disposing of all unwanted vegetative matter from underground, such as stumps, roots, 
buried logs, and other debris. In addition, building removal/demolition will be required. Equipment that 
may be used for these activities may include excavators, mowers, weed eaters, dump trucks, bull 
dozers, etc. Clearing and grubbing define the Limits of Disturbance (see Exhibit 2). 

• Earthwork: Earthwork is composed of two main components, excavation, and filling. Excavation is the 
movement of material that must be "cut" to construct the proposed roadway, ditches, channels, 
entrances, and other associated components. Filling consists of creating embankments, placing earthen 
material, and filling holes or depressions. A cut-and-fill operation is a procedure in which the elevation 
of a landform surface is modified by the removal or addition of surface material. Equipment that may be 
used for this activity may include backhoes, bulldozers, skid steer loaders, dump trucks, etc. 

• Blasting: Explosive detonation pressures are used to break rocks into manageable size for removal for 
further excavation. 

• Bridge Construction: Bridge construction consists of building a structure to span a physical obstacle 
(such as body of water, valley, road, or rail) without blocking the way underneath. This construction 
would include construction of approaches, installation of piers, construction of superstructure, and 
installation of decking and guardrail. Equipment that may be used for this activity may include crane, 
excavator, dump truck, bulldozer, paver, and roller. 

• Grading: Road grading consists of using a motor grader to restore the driving surface and drainage 
attributes to roads. The operator will remove washboards, potholes, and other irregularities by cutting 
the surface of the road or filling them with material moved back and forth across the road with the road 
grader. 

• Paving: Pavement, in construction, is an outdoor floor or superficial surface covering. Equipment that 
may be used for this activity include a paver, roller, dump truck, compactor, and paint truck for lining the 
roadway. 

• Clean up: The clean-up involves removing construction debris, construction equipment, tools, and 
construction materials. Equipment used for this type of activity may include semi-trucks, trailers, forklifts, 
dump trucks, pick-up trucks, etc. 
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3.3 Project Schedule 
By the end of 2023 it is estimated that an approved NEPA document will be completed, and Right- of-Way 
activities will have started. In 2024 it is estimated that permitting for the Clean Water Act will be completed and 
construction will begin. Work is predicted to begin in the spring and continue through all seasons, weather 
permitting. Nightwork is possible at the discretion of the contractor. Opening of the road for traffic is estimated 
by 2031 (dates are subject to change). 

3.3.1 Project Phases 
The project components will be broken into three contracts: grade and drain, bridge, and paving. These 
components will take approximately a total of 1,920 days. The grade and drain contract will last 
approximately 625 days and consists of reshaping of the land surface between points in the landscape. The 
main purpose of grading is to properly drain the site, to steer water away from structures, and to prevent 
flooding. The bridge contract will last approximately 825 days and consists of construction of 12 bridges at 
6 locations. The paving contract will last approximately 470 days and consists of paving approximately 7.10 
miles of roadway. For a more detailed breakdown of the project phases Appendix A, Project Phases. 
3.4 Detailed Description of Project Elements 
Construction of the proposed highway project consists of several phases and activities. These activities 
include planning, design, earthwork, paving, and finally opening to traffic.  
• Clearing and excavation 

o The area on which the road is going to be built must be cleared of all vegetation, which requires the 
removal of trees, shrubs, and bushes. 
 Bats have complex needs and require a complex environment that involves using the forested 

landscape for foraging, roosting, and commuting habitat. 
 Seasonal tree cutting restrictions will be applied, with cutting taking place from November 15 

through March 31 only. No clearing of trees will occur during Fall staging or spring swarming. 
 An estimated total of 515 acres of forested habitat will be removed within the preliminary limits of 

disturbance (LOD), which is a loss of roosting and foraging for bats.  
o Excavation vehicles will also dig up and remove rocks and stones from the future road’s pathway. 

To prevent the cleared land from erosion, control devices including fences, ditches and basins are 
installed. 
 Bats have complex needs and require a complex environment that involves clean water for all 

life stages. 
• Construction Lighting 

o Given that contractors may need to use artificial lighting temporarily during 
construction/maintenance activities, there is potential for bats to be affected if the light levels are 
above existing baseline conditions. Temporary lighting will be at the discretion of the contractor. No 
permanent lighting is planned for this project. 

• Noise and Vibration 
o It is reasonable to assume that bats may be temporarily disturbed by noise and vibration of 

construction activities within or directly adjacent to previous roosting or foraging habitat. 
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• Burning 
o Slash (i.e., cut trees) pile burns are typically small in size and controlled, no discernable effects to 

Indiana bats or NLEB are anticipated. 
• Blasting 

o Explosive detonation pressures are used to break rocks into manageable size for removal for further 
excavation.  

o It is reasonable to assume that bats may be temporarily disturbed by noise and vibration of 
construction activities within 2,000 ft (0.38 miles) of roosting or foraging habitat.  

• Mounting and Fine Grading 
o The road takes shape as diggers, excavation machinery and bulldozers excavate and mound earth 

and soil material along the road corridor. Surface elevations are then leveled, compacted, and 
smoothed by graders. Fine grading requires construction workers to prepare the surface through 
leveling and compaction according to design plan specifications. Rock aggregate is added and 
compacted to stabilize the final grade. 
 Bats in the area use the landscape for biological needs such as roosting, foraging, and 

commuting. 
 Approximate cut volume: 9,975,000 cubic yards. 
 Approximate fill volume: 5,515,000 cubic yards. 
 Approximately 4 miles of the finished highway will be above existing ground levels ranging from 

50 feet in height at Trout Run and Waites Run crossings and tapering to below existing ground 
in roadway cuts in the remaining 3.6 miles (see Profile in Appendix C). 

• Bridge Construction 
o The main components of a bridge are the foundation, substructure, and the superstructure. 
 Bats have complex needs and require a complex environment that involves using the forested 

landscape for foraging, roosting, and commuting habitat. 
 A total of 12 bridges in 6 locations will be constructed within the project footprint, however only 

2 bridges cross streams at Trout Run and Waites Run. The Waites Run bridge requires some 
instream work (see Section Error! Reference source not found.) 

• Paving 
o Once the roadbed is ready for paving, it will be done with either asphalt or concrete pavement. The 

construction work is concluded by placing the appropriate road signs and the application of road 
markings. 
 Bats in the area use the landscape for biological needs such as roosting, foraging, and 

commuting. 
 Paving will consist of 3,654,000 square feet of impervious surface. 

• Post-Construction Maintenance and Operations 
o Maintenance of the completed road will follow WVDOH Core Maintenance Plans as per set 

Performance Standards (Appendix E). Table 1 summarizes typical expected maintenance for the 
project. All of these activities are short term, requiring a few days at a time. 
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Table 1: Maintenance and Operations 

Activity Frequency 

Mowing - Expressway twice a year (April to November) 

Canopy Clearing (overhanging tree branch removal) every 5 years 

Resurfacing every 10 years  

Pothole Patching every 2 years 

Snow Removal/Ice Control (salt and cinders) as needed (October to April) 

Slip/Slide Correction (piling wall, gabion wall, soil nail) every 10 years  

Roadway Striping every 1-2 years 

Sign installation / Replacement every 8 years 

Bridge Inspection every 1-2 years 

Bridge cleaning (drainage system, scupper cleanout etc.)  every 5 years 

Drainage Maintenance (culvert cleanout / Replacement) every 5 years 

Ditch Pulling every 2 years 

Herbicide Spraying once a year (April to November) 

o Mowing, canopy clearing, resurfacing, pothole patching, snow removal, slide correction, roadway 
striping, and sign installation are likely to produce noise at similar or lower levels than construction 
activities. 
 It is reasonable to assume that bats may be temporarily disturbed by noise and vibration of 

construction activities within or directly adjacent to previous roosting or foraging habitat. 
o Bridge and culvert inspections, cleanings, and replacements may encounter and/or disturb bats 

perching on bridges or culverts. 
o Drainage maintenance and ditch pulling involve removing obstructions to water passage in culverts 

and roadside ditches. These activities may include machinery which creates additional noise and 
vibrations. 

o Herbicide spraying is limited to small areas at the bases of signs and guardrails and is unlikely to 
affect bats. 

o Bats are known to inhabit areas of busy roadways and operation of the highway will likely result in 
some level of mortality due to traffic collisions. 

4. Impact Avoidance and Minimization Measures 
WVDOH is committed to implementing avoidance and compensation measures pertaining to candidate, 
threatened, and endangered species (see Supplemental Tables Attachment). 
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The project’s timeline has been developed with federally listed bats in mind. Seasonal tree cutting 
restrictions will be applied, with tree cutting from November 15 through March 31 only. BMPs to contain 
sediment in the work area and minimize the potential for sediment to enter the waterway will be 
implemented. A WVDEP and USFWS approved Stormwater Pollution Prevention Plan (SWPPP) will be 
developed prior to the start of construction by the contractor. Heavy-duty silt fencing and other sediment and 
erosion control measures, such as silt socks and dirt bags, will be installed during construction. Immediately 
after earth disturbing activities cease, the disturbed areas will be stabilized through the planting of native 
vegetation, so the action is highly unlikely to discharge sediment loads that would result in a discernable 
embedding of areas downstream of the work areas. 
• Clearing and excavation 

o WVDOH will minimize tree clearing to the extent practicable within the project limits. 
o Seasonal tree cutting restrictions for all trees 3 dbh and greater will be applied, with cutting taking 

place from November 15 through March 31 only. 
o WVDOH’s sediment and erosion control plan must use the specialized BMPs in order to limit, to the 

maximum extent possible, sediment laden water from reaching the streams. Erosion and sediment 
controls are included in the SWPPP. These measures will include: 
 Minimizing exposure of building material, building products, construction wastes, trash, 

landscape materials, fertilizers, pesticides, herbicides, detergents, sanitary waste, and other 
materials present on the site to precipitation and to storm water activities. 

 Installing and maintaining temporary and permanent storm water runoff management basins. 
 Directing storm water exiting sediment basins as well as any other outlets through grassy 

swales before it enters streams. 
 Temporary and permanent seeding on all cut and fill slopes, as soon as possible following 

disturbance activities, and no more than seven days after the activity. 
 Installing silt fencing and fiber rolls prior to disturbance and adjusting as necessary as 

conditions change and where grading or other disturbance activities will occur. 
 Preventing tracking of sediment or other construction associated materials offsite. 
 Implementing stockpile management procedures and practices to reduce or eliminate 

unintended transport of stockpiles of soils, sand, paving materials, and other construction 
materials. 

 Controlling dust by construction sequencing (to minimize the size of exposed areas), sprinkling 
exposed dirt with water, or using biodegradable, non-toxic, spray-on chemical soil treatments 
where necessary. 

 Protecting storm drain inlets. 
 Planning for regular site inspections by an environmental monitor, and for inspections pre-storm, 

during storm, and post-storm activity. 
 Implementing a plan for spill prevention and response for potential sources of pollution. 
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• Pollution control  
o The SWPPP includes many measures for pollution control including, among other measures, 

installation of storm water runoff management basins and implementation of a spill prevention and 
response plan. 

• Blasting 
o Hibernacula can be affected by vibrations produced from blasting as they travel through substrate; 

geology and type of substrate may lessen or exacerbate those vibrations (Nicholls et al. 1971). 
Exhibit 6 provides an overview of area geology. The West Virginia Department of Environmental 
Protection (WVDEP) completed a study in 2006 investigating impacts of blasting on hibernacula 
populated by Indiana and Virginia big-eared bats related to surface mining (WVDEP 2006). Data 
from the WVDEP Office of Explosives and Blasting measured underground vibration levels 2.0 to 7.8 
magnitude less than on the surface and even vibrations of up to 0.2 inches per second (ips) did not 
disturb hibernating bats. The WVDEP study also determined underground vibrations dissipate to 
0.082 ips at a distance of more than 1,887 feet from the blast location. Underground vibrations 
exceeding 0.2 ips may prove intolerable for hibernating bats, but vibrations originating beyond 2,000 
feet (0.38 miles) are likely dampened to below discernable levels. 

o The only known hibernaculum for bats is approximately 17,952 feet (3.4 miles) due west of the 
project (Exhibit 6). Therefore, it is highly unlikely that hibernating bats will be adversely affected by 
construction blasting. 

• Mounting and Fine Grading 
o Equipment will be in the project area for construction purposes. 
 The effects from the elevated noise and lighting are expected to be minimal and temporary. It 

is expected that bats will avoid this area temporarily during nighttime construction operations. 
As demonstrated in the habitat analysis (see Section 7.5), the project will require removal of less 
than 2.3% of the available forested habitat within 2 miles of the road corridor. 

• Bridge Construction 
o Equipment will be in the project area for construction purposes. 
 The effects from the elevated noise and lighting are expected to be minimal and temporary. It is 

expected that bats will avoid this area temporarily during nighttime construction operations. 
 WVDOH’s sediment and erosion control plan must use the specialized BMPs in order to limit, to 

the maximum extent possible, sediment laden water from reaching the streams. Erosion and 
sediment controls are included in the Storm Water Pollution Prevention Plan (SWPPP). 

• Paving 
o Paving equipment will be in the project area for this construction activity. 
 The effects from the elevated noise and lighting are expected to be minimal and temporary. It is 

expected that bats will avoid this area temporarily during nighttime construction operations. 
• Operations and Maintenance 

o Bridge/culvert Inspections/maintenance  
 Determinations for usage by bats will be made for each bridge and culvert inspection or 

maintenance. When found, TOYR restrictions will be observed. 
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o Vehicle Collisions 
 No AMM’s for this stressor are being proposed due to the temporary nature of the effects and 

the ability of the bats to adapt. 

5. Action Area 
The Action Area is defined as all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action [50 CFR 402.02]. Thus, the Action Area is not limited to the 
“footprint” (i.e., LOD) or on-the-ground effects of the action within the Corridor H Wardensville VA Line 
project areas and includes the geographic extent of environmental changes (i.e., physical, chemical, and 
biotic effects) directly and indirectly resulting from the action. For this BA, the Action Area is defined as all 
lands within 2 mile (3.2 km) of construction activities and based on measurable factors potentially affecting 
federally listed species. 
The action area addressed in this BA includes the direct impact area (Limits of Disturbance, LOD) 
(27,068,700 ft2/2,514,764 m2) and the indirect impact area (Action Area) (1,251,980,000 ft2/116,312,748 
m2), see Exhibit 1. For the purposes of this BA, the LOD was determined by considering potential impacts 
caused by instream work associated with the project, as well as potential impacts associated with 
construction activities. The Action Area was established as a 2-mile buffer of the LOD based on potential 
noise impacts per the direction of USFWS. 
Aside from the extents of the George Washington National Forest (GWNF) and the Town of Wardensville, 
the project area can be characterized as rural/residential and dominated by a patchwork of agricultural lands 
interspersed with mixed-age forest stands. 
The direct impact area is composed of 7.10 miles (11.4 km) of roadway and 0.50 miles (0.8 km) of bridges, 
for a total project length of 7.60 miles (12.2 km). There are a total of 12 bridges in 6 locations within the 
project area: 
• Trout Run Cut Off Bridges 

o Span existing Trout Run Cutoff Road (CR 23/12), after project it will span CR 55. These bridges do 
not require instream work. 

o Trail Bridges (Capon Valley) 
 Span private driveway. These bridges do not require instream work. 

o Forest Road Bridges 
 Span Forest Service Road WV-1018. These bridges do not require instream work. 

o Trout Run Bridges 
 Span private driveway and Trout Run. These bridges do not require instream work. 

o Trout Run Road Bridges 
 Span Trout Run Road (CR 23/10). These bridges do not require instream work. 

o Waites Run Bridges 
 Span Waites Run Road (CR 5/1) and Waites Run. This bridge will require work within the 

ordinary highwater (OHW) of the stream, though outside of the normal pool, and includes 
impacts to both Waites Run and nearby wetlands. Construction of the Waites Run bridges will 
permanently impact 3,920 sqft along 105 linear feet of the western bank of Waites Run with an 
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additional 8,276 sqft along 250 linear feet of the same bank for temporary impacts (see 
Appendix C).  

Additionally, 5.2 acres of wetland and 7,208 linear feet of streams and wetlands will be impacted by the 
construction (see Table 2). Stream and wetland impacts determined from field delineation (Aquatic 
Resources Report, Appendix D). 

Table 2: Stream and Wetland Impact Summary 
Resource Impact 

Streams 

Perennial (ft) 2,280 

Intermittent (ft) 2,953 

Ephemeral (ft) 1,975 

Wetlands 

PEM: Palustrine Emergent (ac) 4.2 

PSS: Palustrine Scrub Shrub (ac) 0.03 

PFO: Palustrine Forested (ac)  0.7 

PUB: Palustrine Unconsolidated Bottom (ac) 0.2 

6. Species and Habitat Information 
6.1 Species and Critical Habitat Addressed in BA 
In order to determine the presence of listed species and designated critical habitat in the action area, the 
project was screened through the online ECOS-IPaC site on April 17, 2024 (Appendix B). See Table 3 for a 
list of species with a determination of effects for the project. The IPaC species list fulfills the requirements of 
the USFWS under section 7(c) of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et 
seq.). 
Species being considered in this biological assessment are as follows: Indiana bat, northern long- eared bat, 
Virginia big-eared bat, tricolored bat, rusty patched bumble bee, monarch butterfly, northeastern bulrush, 
shale barren rock cress, and green floater (IPaC 2024). There are no designated critical habitats within the 
project area (IPaC 2024). The WVDOH on behalf of FHWA has determined the project may affect but is not 
likely to adversely affect (NLAA) the following species due to lack of presence within the project area: 
northeastern bulrush, shale barren rock cress, and the rusty patched bumble bee. A portion of the project 
falls within the 5-mile buffer of a known hibernaculum, Dyer’s Cave, which has provided winter roosts for 
Indiana bat (IB), Virginia big-eared bat (VBEB), and tricolored bat (TCB). The WVDOH provided additional 
investigations within the 5-mile buffer to determine an NLAA for the Indiana bat. USFWS concurred with a 
finding of NLAA for the Indiana bat on March 17, 2022 (Appendix D). Similar to the IB, the VBEB has an 
assumed presence due the 5-mile buffer, but the project is not affecting any suitable caves, portals or 
outcrops for roosting and is considered not likely to adversely affect (NLAA). The NLEB had a one adult male 
capture in 2019 and a juvenile capture during 2022 compliance mist net surveys. The presence of the 
juvenile assumes a maternity colony within 3 miles of the capture, which includes the majority of the LOD, 
and the project is likely to adversely affect the NLEB. The tricolored bat and the green floater are proposed 
species, and the project is not likely to jeopardize (NLJ) either species. The monarch butterfly is a candidate 
species, and no further consultation is required at this time. These species will not be carried forward in the 
analysis of this document. 
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Table 3: Species Determinations 
Resource Federal Listing Determination 

T&E Plants 

Northern bullrush (NBR) Endangered NLAA 

Shale barren rock cress (SBRC) Endangered NLAA 

T&E Animals 

Rusty patch bumble bee (RPBB) Endangered NLAA 

Indiana bat (IB) Endangered NLAA 

Virginia big-eared bat (VBEB) Endangered NLAA 

Tricolored Bat (TCB) Proposed Endangered NLJ 

Northern long-eared bat (NLEB) Endangered LAA 

Green Floater (GF) Proposed Threatened NLJ 

Monarch butterfly (MB) Candidate No Determination 

*IPaC: Consultation Code: 2024-0078333; Official Species List Date: 4/17/2024 
6.2 Species and Critical Habitat Occurrence 
The FHWA and WVDOH have been engaged in informal consultation with USFWS regarding potential 
effects the proposed action may have on six federally listed species, two proposed species, and one 
candidate species. The SBRC, NBR, and RPBB have been eliminated from further analysis due to 
determinations that WVDOH made, on behalf of FHWA, of a may affect, not likely to adversely affect 
determination based on probable absence within the project area (Table 3). Additional coordination for the 
Indiana bat led to a NLAA determination. Two of the species, the TCB and GF are not listed but proposed 
species and the project is not likely to jeopardize either species. The northern long-eared bat is further 
evaluated in this BA as it requires a more thorough analysis of how it may be affected by the project. This 
section provides general background and life history on these species. Studies completed in support of this 
BA documenting species use of the Action Area are described further in Section 6.2 and shown in 
Supplemental Tables (see Attachment). 

6.2.1 Northeastern Bulrush 
According to the ECOS-IPaC site (IPaC 2024), the northeastern bulrush is a federally endangered species 
(G3-Vulnerable, S1-Critically Imperiled) that may exist within the project area; however, no critical habitat 
has been designated for this species. 
Northeastern bulrush, first described as a new species by A.E. Schuyler in 1962, is a leafy, perennial herb 
approximately 80-120 centimeters in height. The lowermost leaves are up to 8 millimeters (mm) wide and 40-
60 times as long as wide, while the uppermost leaves are 3-5 mm wide and 30-50 times as long as wide 
(Schuyler 1962). Flowering culms (stems) are produced from short, woody, underground rhizomes. The 
umbellate inflorescence has distinctly arching rays, which bear clusters of brown spikelets (small, elongated 
flower clusters). Each of the minute flowers has six small (1.1-1.7 mm long), rigid perianth bristles, and each 
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bristle is armed with thick-walled, sharply pointed barbs projecting downward. Flowers have 0-3 stamens and 
a 3- parted style. The yellow-brown achenes are 1.10-1.35 mm long, obovate, and tough and thickened 
above the seed (Schuyler 1962). Flowering occurs from mid-June to July, and fruit sets between July and 
September (Crow 1982). 
Like other sedges, northeastern bulrush grows in wet areas – small wetlands, sinkhole ponds or wet 
depressions with seasonally fluctuating water levels. It may be found at the water’s edge, in deep water or in 
just a few inches of water, and during dry spells there may be no water visible where the plant is growing. 
Northeastern bulrush appears to have adapted to regularly changing water levels, which may have given it 
an advantage over less tolerant plant species. However, habitat alterations that make a site consistently drier 
or wetter could make habitat less suitable for the northeastern bulrush. Activities such as filling or ditching in 
a wetland can destroy or degrade this species’ habitat and pose a threat (USFWS 2006). 
Botanical surveys were completed for the project area in the summer of 2019. No federally listed plants were 
identified and USFWS WVFO concurred on the results in 3/19/2020. The botanical surveys were refreshed 
during the summer of 2022, and no federally listed plants were identified. The USFWS WVFO concurrence 
was received on 1/18/2023 and the surveys will expire in the summer 2024. 

6.2.2 Shale Barren Rock Cress 
According to the ECOS-IPaC site (IPaC 2024), shale barren rock cress is a federally endangered species 
(G2-Imperiled, S2-Imperiled) that may exist within the project area; however, no critical habitat has been 
designated for this species. 
The shale barren rock cress is a biennial plant in the mustard family. This plant occurs only in West Virginia 
and Virginia and is found on mid-Appalachian shale barrens of the Ridge and Valley Province of the 
Appalachian Mountains. This plant is highly habitat restricted and the number of individuals per population is 
low, most with fewer than 20 individuals. Because this species is a biennial, it has two age classes 
containing nonreproductive and reproductive individuals. Young, nonreproductive individuals have leaves in 
a basal rosette. Potentially reproductive individuals are present in the form of erect, flowering plants lacking a 
basal rosette. The flowering stem is composed of 3 to 41 branches. The flowers are small with white or 
creamy petals. Seeds are yellowish-brown and contain a narrow wing. Mature plants reach a height of 16 to 
40 inches (USFWS 2010). 
Botanical surveys were completed for the project area in the summer of 2019. No federally listed plants were 
identified and USFWS WVFO concurred on the results in 3/19/2020. The botanical surveys were refreshed 
during the summer of 2022, and no federally listed plants were identified. The USFWS WVFO concurrence 
was received on 1/18/2023 and the surveys will expire in the summer 2024. 

6.2.3 Northern Long-eared Bat 
According to the ECOS-IPaC site (IPaC 2024), the northern long-eared bat is a federally endangered 
species that may exist within the project area; however, no critical habitat has been designated for this 
species. 
On November 30, 2022, the USFWS published the final rule to reclassify the northern long-eared bat as 
endangered under the ESA. The rule was to become effective on January 30, 2023, but has been extended 
to March 31, 2023. Based on a review of the species’ status, previously listed as threatened on April 2, 2015, 
with an accompanying rule issued under section 4(d) of the ESA (4(d) rule), the USFWS determined the 
species now meets the definition of endangered under the Act due to the range-wide impacts of white-nose 
syndrome. The current 4(d) rule for the northern long-eared bat will no longer be applicable after that date, 
therefore any projects occurring after that date should coordinate with the USFWS. 
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The northern long-eared bat is a medium-sized bat about 3 to 3.7 inches in length but with a wingspan of 9 
to 10 inches. As its name suggests, this bat is distinguished by its long ears, particularly as compared to 
other bats in its genus, Myotis, which are actually bats noted for their small ears (Myotis means mouse-
eared). The northern long-eared bat is found across much of the eastern and north central United States and 
all Canadian provinces from the Atlantic coast west to the southern Northwest Territories and eastern British 
Columbia. The species’ range includes 37 states. White-nose syndrome, a fungal disease known to affect 
bats, is currently the predominant threat to this bat, especially throughout the Northeast where the species 
has declined by up to 99 percent from pre-white-nose syndrome levels at many hibernation sites. Although 
the disease has not yet spread throughout the northern long-eared bat’s entire range, it continues to spread. 
Experts expect that where it spreads, it will have the same impact as seen in the Northeast. (USFWS 
2015a). 
A mist net survey was completed in 2019 for the project area outside the 5-mile hibernacula buffer, as part of 
the ESA Section 7 consultation process. The 2019 range-wide Indiana bat summer survey guidelines 
provided by the USFWS were followed (USFWS 2019a). A minimum of ten net nights per km were surveyed, 
as is the protocol for Indiana bats on linear projects. The 2022 range-wide Indiana bat and northern long-
eared bat summer survey guidelines recommend four net nights per km for the NLEB on linear projects 
(USFWS 2022a). That recommendation was exceeded for the project. Nine sites consisting of 3-4 individual 
net sets per night were established across streams, primary corridors, etc. along the project to achieve 91 
net nights of survey effort, see Exhibit 4. Each net site was surveyed for three nights. Given the presence of 
an established Indiana bat buffer from a previously known hibernacula and per USFWS protocol, mist netting 
was not conducted within the most western portion of the project corridor. 
Compliance mist netting surveys were conducted during the summer of 2019. The proposed nine mist net 
sites were completed during the 2019 survey season and the findings were submitted to the USFWS WVFO 
on November 14, 2019. A total of 122 bats representing four species were captured, including 88 big brown 
bats (Eptesicus fuscus), 31 red bats (Lasiurus borealis), one little brown bat (Myotis lucifugus), and one 
northern long-eared bat. The USFWS WVFO concurred with the mist net survey results on November 25, 
expiring on May 15, 2024. The entire project study area was also surveyed for caves and abandoned mine 
portals, and no suitable caves or portals were found within the Limits of Disturbance (LOD (See Cave and 
Mine Openings Assessment, Appendix D). 
The nine compliance mist netting sites (see Exhibit 5) were surveyed again during the summer of 2022, due 
to the survey expiration date approaching and the change in listing status of the NLEB. A total of 108 bats 
were captured at the nine compliance sites during the mist netting survey conducted in 2022. Captures were 
comprised of four species: the big brown bat, the eastern red bat, the eastern small-footed bat (Myotis leibii), 
and the northern long-eared bat. No Indiana bats were captured at the nine compliance mist netting sites. 
The USFWS WVFO concurred with the mist net survey results on December 22, 2022, expiring on May 15, 
2027. 

6.2.4 Indiana Bat 
According to the ECOS-IPaC site (IPaC 2024), the Indiana bat is a federally endangered species that may 
exist within the project area. There is final designated critical habitat for this species, however the project 
location does not overlap the designated critical habitat.  
The USFWS listed the Indiana bat as endangered on March 11, 1967 (USFWS, 2007). The most current 
range-wide estimate of the population is 537,297 individuals (USFWS, 2019b), which represents about 60 
percent of the estimated population of Indiana bats in 1960. Long-term, detailed documentation of population 
changes are lacking across most of its range, with the exception of the state of Indiana (Brack, 1984) 
(Johnson, 2002). It is probable that habitat loss during summer, winter, and White-nose Syndrome (WNS) 
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disturbances during hibernation have contributed to the overall decline of the species (USFWS, 2019b; 
DeMeo, 2002; De La Cruz, J.L. and R.L. Ward, 2016). 
The Indiana bat is a medium-sized bat of the Myotid genus. The forearm length has a range of 35 to 40 
millimeters (mm) (1.4 to 1.6 inches [in]). The head and body length range from 40 to 48 mm (1.6 to 1.9 in). 
Its appearance most closely resembles that of congeners little brown bat and northern long-eared bat. 
Indiana bats differ from similar Myotis species in that they have a distinctly keeled calcar (cartilage that 
extends from the ankle to support the tail membrane) (Humphrey, S.R, A.R. Richter, and J.B. Cope, 1977). 
Other minor differences include smaller and more delicate hind feet, shorter hairs on the feet that do not 
extend past the toenails, and a pink nose. The fur lacks luster, and the wing and ear membranes have a dull, 
flat coloration that does not contrast with the fur (USFWS, 2019b). 
Compliance mist netting surveys were conducted during the summer of 2019. The proposed nine mist net 
sites were completed during the 2019 survey season and the findings were submitted to the USFWS WVFO 
on November 14, 2019. A total of 122 bats representing four species were captured, including 88 big brown 
bats, 31 red bats, one little brown bat, and one northern long- eared bat. The USFWS WVFO concurred with 
the mist net survey results on November 25, 2019, expiring on May 15, 2024. The entire project study area 
was also surveyed for caves and abandoned mine portals, and no suitable caves or portals were found 
within the LOD. 
The nine compliance mist netting sites were surveyed again during the summer of 2022. A total of 108 bats 
were captured at the nine compliance sites during the mist netting survey conducted in 2022. Captures were 
comprised of four species: the big brown bat, the eastern red bat, the eastern small-footed bat, and the 
northern long-eared bat. No Indiana bats were captured at the nine compliance mist netting sites. The 
USFWS WVFO concurred with the mist net survey results on December 22, 2022, expiring on May 15, 2027. 
WVDOH, on behalf of the Federal Highway Administration (FHWA), has determined that the Appalachian 
Corridor H project from Wardensville to the Virginia State Line will not adversely affect the Indiana bat. This 
conclusion is based on: 
• The project’s location on the edge of a 5-mile buffer zone around Dyers Cave, a known Indiana bat 

hibernaculum. No Indiana bats have been documented in this cave since 1946, and a 2019 survey found 
no Indiana bats in the rest of the project area. 

• A Potential Roost Tree (PRT) analysis identified some primary and secondary PRTs within a 100’ buffer 
of the study area. WVDOH plans to minimize tree clearing, avoid potential roost trees, and mitigate 
impacts by placing bat boxes within the 5-mile Indiana bat buffer. 

• Seasonal tree cutting restrictions will be applied within the 5-mile Indiana bat buffer, allowing cutting only 
from November 15 through March 31. 

• WVDOH’s sediment and erosion control plan will use best management practices to limit sediment-laden 
water from reaching any streams. 
6.2.5 Virginia Big-eared Bat 

According to the ECOS-IPaC site (IPaC 2024), the Virginia big-eared bat is a federally endangered species 
that may exist within the project area. There is final designated critical habitat for this species, however the 
project location does not overlap the designated critical habitat. 
Corynorhinus townsendii, is a medium-sized bat with forearms measuring 39 to 48 millimeters (mm) long and 
weighing 7 to 12 grams. Total body length is 98 mm, the tail is 46 mm, and the hind foot is 11 mm long. This 
bat's long ears (over 2.5 centimeters) and facial glands on either side of the snout are quite distinctive. Fur is 
light to dark brown depending upon the age of the individual and the subspecies. The only other eastern bat 
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that resembles the Ozark or the Virginia big-eared bat is C. rafinesquii (Rafinesque's big-eared bat). 
Rafinesque's big-eared bat has toe hairs that extend beyond the end of the toes and the dorsal fur is gray 
rather than brown. The belly fur of Rafinesque's big-eared bat is white or whitish rather than light brown or 
buff (Schmidly 1991, Barbour and Davis 1969c). The Ozark and Virginia big-eared bats do not have 
overlapping ranges. Copulation occurs in the fall and winter and the females store the sperm until ovulation 
in late winter or spring. Gestation takes about 3 months, and a single pup is born in May or June. 
Development is fairly rapid, and the young are on their own within 2 months (Barbour and Davis 1969c, 
Schmidly 1991, Kunz and Martin 1982). 
Approximately 69 percent of the range wide population of Virginia big-eared bats hibernate in Hellhole Cave, 
Pendleton County, West Virginia (USFWS 2019c). Within Tucker County, Cave Hollow/Arbogast Cave is 
host to nearly 500 hibernating Virginia big-eared bats and one of the largest range-wide maternity colonies 
(USFWS 2019c). Arbogast and Hellhole caves are considered designated critical habitat for the species 
(USFWS 1979), but neither are within the Action Area. 
The eastern edge of the project falls with the 5-mile buffer of Dyer Cave, a known hibernaculum. Compliance 
mist netting surveys were conducted outside the 5-mile buffer during the summer of 2019. The proposed 
nine mist net sites were completed during the 2019 survey season and the findings were submitted to the 
USFWS WVFO on November 14, 2019. A total of 122 bats representing four species were captured, 
including 88 big brown bats, 31 red bats, one little brown bat, and one northern long- eared bat. The USFWS 
concurred with the mist net survey results on November 25, 2019, expiring on May 15, 2024. The entire 
project study area was also surveyed for caves and abandoned mine portals, and no suitable caves or 
portals were found within the project area. 
The nine compliance mist netting sites were surveyed again outside the 5-mile buffer during the summer of 
2022. A total of 108 bats were captured at the nine compliance sites during the mist netting survey 
conducted in 2022. Captures were comprised of four species: the big brown bat, the eastern red bat, the 
eastern small-footed bat, and the northern long-eared bat. No Virginia big-eared bats were captured at the 
nine compliance mist netting sites. The USFWS WVFO concurred with the mist net survey results on 
December 22, 2022, expiring on May 15, 2027. 

6.2.6 Tricolored Bat 
According to the ECOS-IPaC site (IPaC 2024), the tricolored bat is a proposed federally endangered species 
that may exist within the project area; however, no critical habitat has been designated for this species. 
The tricolored bat is currently not listed as federally threatened or endangered by the USFWS; however, on 
September 14, 2022, the USFWS has proposed this species to be listed as endangered (USFWS 2022b). 
This proposal is in the beginning stages of public comments and hearings. A decision may not be expected 
until May 2023. 
The tricolored bat abundance has declined significantly since the arrival of WNS. Occupied hibernacula, 
spatial extent, and summer habitat occupancy are steadily decreasing (USFWS 2022b). At these low 
population sizes, colonies are vulnerable to extirpation from stochastic events. Furthermore, the tricolored 
bat’s ability to recover from these low abundances is limited given their low reproduction output (two pups 
per year) (USFWS, 2022b). 
The tricolored bat varies overall in color from a pale yellowish-brown to dark reddish-brown. The fur has 
three color bands, with the base being the darkest, the middle being the lightest, and the tip being a medium 
shade. The forearms are pinkish, and the wing membrane is black. The ears are longer than they are wide. 
The anterior third of the uropatagium (tail membrane) is furred (ODNR, 2022). 
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Tricolored bats prefer open forest areas that are near a source of water in the summer. They are among the 
first bats to emerge in the evening and can been seen foraging at treetop level or higher. Because of their 
small size, tri-colored bats are limited to small prey such as flies, beetles, moths, and true bugs that are 4 
to10 mm (0.4 to 1cm) in length. 
Tricolored bats are classified as cave-dwelling bats. During winter months, these bats can be found in caves, 
mines, and rock crevices. In the southern U.S., tricolored bats have been regularly found hibernating in road-
associated culverts (Katzenmeyer, 2016; Sandel et al., 2001). They sometimes roost with other bat species, 
but generally roost alone or in small groups throughout a hibernaculum. Tricolored bats hibernate from 
October to April or May. They are relatively inactive during hibernation compared to other species, which 
leads to condensation collecting on their fur and giving them a jeweled appearance. In the spring, summer, 
and fall (i.e., non-hibernating seasons), tricolored bats primarily roost in foliage, typically in clusters of dead 
leaves, or may use live foliage (Veilleux et al., 2003; Thames, 2020). Additionally, tricolored bats have been 
observed roosting among pine needles in the summer months (Perry and Thill, 2007). Female tri-colored 
bats form small maternity colonies and males roost alone. Most maternity roosts appear to be in clusters of 
dead leaves in trees, although they can also use hollow trees, caves, rock crevices, and buildings (ODNR, 
2022). 
Compliance mist netting surveys were conducted during the summer of 2019. The proposed nine mist net 
sites were completed during the 2019 survey season and the findings were submitted to the USFWS WVFO 
on November 14, 2019. A total of 122 bats representing four species were captured, including 88 big brown 
bats, 31 red bats, one little brown bat, and one northern long- eared bat. The USFWS WVFO concurred with 
the mist net survey results on November 25, 2019, expiring on May 15, 2024. The entire project study area 
was also surveyed for caves and abandoned mine portals, and no suitable caves or portals were found 
within the project area. 
The nine compliance mist netting sites were surveyed again during the summer of 2022. A total of 108 bats 
were captured at the nine compliance sites during the mist netting survey conducted in 2022. Captures were 
comprised of four species: the big brown bat, the eastern red bat, the eastern small-footed bat, and the 
northern long-eared bat. No tricolored bats were captured at the nine compliance mist netting sites. The 
USFWS WVFO concurred with the mist net survey results on December 22, 2022, expiring on May 15, 2027. 

6.2.7 Rusty Patched Bumble Bee 
According to the ECOS-IPaC site (IPaC 2024), the rusty patched bumble bee is not listed as occurring within 
the project area. It is a federally endangered species that the USFWS WVFO determined needed further 
evaluation for the Wardensville to VA Line project. However, no critical habitat has been designated for this 
species. 
The rusty patched bumble bee is one of about 21 species of bumble bees in eastern United States and was 
listed as federally endangered in 2017. Rusty patched bumble bees are broadly distributed throughout much 
of eastern West Virginia and no high priority zones (HPZs) occur within the project area (IPaC 2024). 
“Prior to its listing as endangered in 2017, the species experienced a widespread and steep decline. The 
exact cause of the decline is unknown, but evidence suggests a synergistic interaction between an 
introduced pathogen and exposure to pesticides, specifically insecticides and fungicides, which was also 
noted in the species assessment. The species status assessment notes that the remaining populations are 
exposed to several interacting stressors, including pathogens, pesticides, habitat loss and degradation, non-
native and managed bees, the effects of climate change and small population biology. These stressors likely 
operate independently and synergistically. For example, dietary stress due to insufficient floral resources 
may reduce an individual’s resiliency to pathogens and pesticides, exposure to insecticides can reduce 
resistance to disease and exposure to fungicides can increase insecticide toxicity” (USFWS, 2017). 
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The rusty patched bumble bee is a social species with an annual cycle that starts in early spring when 
colonies are initiated by solitary queens that emerge from overwintering sites. This cycle progresses with the 
production of workers throughout the summer and ends with the production of males and new queens in late 
summer and early fall. Survival and successful recruitment require food from floral resources from early 
spring through fall, undisturbed nesting habitat in proximity to foraging resources and overwintering habitat 
for the next year’s queens. (USFWS 2017). 
A RPBB habitat assessment was completed in 2019 with USFWS WVFO concurrence in 2020. 
Presence/absence surveys were completed within the suitable habitat identified in the 2019 studies. No rusty 
patched bumble bees were observed during these efforts in 2020, 2021, or 2022. 

6.2.8 Monarch Butterfly 
According to the ECOS-IPaC online resource (IPaC 2024), the monarch butterfly is currently a candidate 
species for listing and there is no critical habitat designated at this time (USFWS 2022c). Due to the current 
status of this species no additional analysis will be referenced in this BA. 
Adult monarch butterflies are large and conspicuous, with bright orange wings surrounded by a black border 
and covered with black veins. The black border has a double row of white spots, present on the upper side of 
the wings. Adult monarchs are sexually dimorphic, with males having narrower wing venation and scent 
patches. The bright coloring of a monarch serves as a warning to predators that eating them can be toxic 
(USFWS 2022c). 

6.2.9 Green Floater 
According to the ECOS-IPaC site (IPaC 2024), the Green Floater (Lasmigona subviridis, Conrad 1835 
[Turgeon et al.]) is a proposed federally threatened species that may exist within the project area. Currently 
there are eight proposed critical habitat units, including Unit 4 within West Virginia, however the project 
location does not overlap the proposed critical habitat. 
On July 26, 2023, the USFWS published the proposed rule to reclassify the Green Floater and its proposed 
critical habitat as threatened under section 4(d) of the ESA (4(d) rule) (Federal Register, 2023). It is unknown 
when the rule will become effective. 
According to the USFWS, the Green Floater is a small, greenish brown freshwater mussel historically native 
to the District of Columbia and 10 states including Alabama, Georgia, Maryland, New Jersey, New York, 
North Carolina, Pennsylvania, Tennessee, Virginia, and West Virginia (USFWS, 2021).  
The USFWS-proposed critical habitat in West Virginia includes “Unit 3: Potomac Watershed (Berkeley, 
Hampshire, Hardy, Mineral, and Morgan Counties, West Virginia) and “Unit 4: Kanawha Watershed” 
(Greenbrier, Monroe, Pocahontas, and Summers Counties, West Virginia).  
Unit 3 has six subunits, the following four subunits are in West Virginia (Federal Register, 2023):  
• Subunit 3a consists of an 80.3-km (49.9-mi) segment of the Potomac River in Washington County, 

Maryland, and Berkeley County, West Virginia. This subunit includes the river channel up to the ordinary 
high water mark. It starts at the entrance of the Cacapon River and ends at the entrance of Downey 
Branch.  

• Subunit 3b consists of a 22.3-km (13.9-mi) segment of Patterson Creek in Mineral County, West Virginia. 
This subunit includes the river channel up to the ordinary high water mark. It starts at the entrance of 
Cabin Run and ends at the confluence of Patterson Creek and the Potomac River.  

• Subunit 3d consists of a 123.0-km (76.5-mi) segment of the Cacapon River in Washington County, 
Maryland, and in Hardy, Hampshire, and Morgan Counties, West Virginia. This subunit includes the river 
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channel up to the ordinary high water mark. It starts at the entrance of Trout Run and ends at the 
confluence of the Cacapon River and the Potomac River.  

• Subunit 3f consists of a 46.8-km (29.1-mi) segment of Back Creek in Berkeley County, West Virginia. 
This subunit includes the river channel up to the ordinary high water mark. It starts at the entrance of Big 
Run and ends at the confluence of Back Creek and the Potomac River. 

Unit 4 has six subunits, the following three subunits are in West Virginia (Federal Register, 2023):  
• Subunit 4a consists of a 259.7-km (161.4-mi) segment of the Greenbrier River in Greenbrier, Monroe, 

Pocahontas, and Summers Counties, West Virginia. This subunit includes the river channel up to the 
ordinary high water mark. It starts at the entrance of Cove Run and ends at the confluence of the 
Greenbrier River and the New River.  

• Subunit 4b consists of a 17.4-km (10.8-mi) segment of Deer Creek in Pocahontas County, West Virginia. 
This subunit includes the river channel up to the ordinary high water mark. It starts at the entrance of 
Hospital Run and ends at the confluence of Deer Creek and the Greenbrier River.  

• Subunit 4c consists of a 32.2-km (20-mi) segment of Knapp Creek in Pocahontas County, West Virginia. 
This subunit includes the river channel up to the ordinary high water mark. It starts at the entrance of 
Moore Run and Knapp Creek and ends at the confluence of Knapp Creek and the Greenbrier River. 

Waites Run and Trout Run are tributaries to the Cacapon River, with their confluence also in Hardy County. 
Both Waites Run and the Cacapon River are listed as Group 1 streams in the 2022 West Virginia Mussel 
Survey Protocol (WVDNR, 2022). Group 1 streams are high quality streams that are state listed mussel 
streams, however federally listed species or critical habitat are not expected, but they could contain 
proposed listed species or proposed critical habitat.  
A mussel survey was completed on Waites Run and Trout Run in May of 2024. Results of the absence -
presence survey include the following. Trout Run lacked habitat (i.e., bed rock) and while Waites Run has 
suitable habitat, the species was absent.  

7. Environmental Setting 
7.1 Environmental Baseline 
The Corridor H Wardensville to Virginia Line project is one of nine separate projects, each with logical termini 
and independent utility, associated with the larger Appalachian Corridor H highway system. The 
Wardensville to Virginia Line project extends from the existing four-lane highway system (Baker to 
Wardensville), located just west of Wardensville, to the Virginia state line, see Exhibit 2. 
Wardensville is a town in Hardy County, West Virginia. The population was 265 at the 2020 census. 
Originally named Trout Run, Wardensville was chartered in Virginia in 1832 and incorporated in West 
Virginia in 1879. Wardensville is located west of the Great North Mountain range, which separates it from the 
Shenandoah Valley. The town lies on the east bank of the Cacapon River at its confluence with Trout Run. 
The George Washington and Jefferson National Forests border the town to its east and south. 
The project study area is a part of the Potomac River drainage basin. A total of seven local watersheds are 
located within the study area. The local watersheds were named in accordance with USGS named streams 
and are tributaries to the Cacapon River: Lost River, Trout Run, Waites Run, Slate Rock Run, Sine Run, and 
Paddy Run. Paddy Run is a tributary to Cedar Creek. 
Located in the Eastern Panhandle region of West Virginia, the Cacapon River Watershed (HUC 02070003) 
encompasses approximately 840 square miles in West Virginia and contains all, or portions, of three 
counties (Hampshire, Hardy and Morgan). Hampshire and Hardy account for 91% of the watershed area. 
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The Cacapon River Watershed has 1,971 miles of streams and rivers. The Cacapon River begins as the 
Lost River in southern Hardy County, which sinks underground near the town of McCauley and flows 
northeasterly before resurfacing near Wardensville in Hardy County to become the Cacapon River. The river 
meanders northeasterly to its confluence with the Potomac River in northern Morgan County on the West 
Virginia/Maryland border. 

7.1.1 Regional Vegetation 
The project study area generally includes two land use/land cover zones. The western zone includes a mix 
of forest, agricultural and residential parcels. The eastern zone predominantly includes forestland associated 
with the GWNF. Both zones are interspersed with a variety of roadways. The proposed roadway includes 
non-paved timber and agricultural access roads; maintained GWNF gravel forest service roads; and paved 
and maintained secondary roads. 

7.1.2 Land Cover Classifications 
The National Land Cover Database (NLCD) is a public domain collection of land cover data based on 
satellite imagery (Wickham et al. 2014, Yang et al. 2018). The NLCD uses (30.0- by 30.0-m) resolution and 
is best used for regional scale analyses. NLCD is a tool for assessing potential habitat types used by 
federally listed species. Land cover usage is divided into 15 types: 
• “Deciduous Forest – Areas dominated by trees generally greater than 16.4 feet (5.0 m) tall and 

comprising greater than 20 percent of total vegetation cover. More than 75 percent of tree species shed 
foliage simultaneously in response to seasonal change. 

• Evergreen Forest – Areas dominated by trees generally greater than 16.4 feet (5.0 m) tall and 
comprising greater than 20 percent of total vegetative cover. Over 75 percent of the tree species 
maintain their leaves all year. Canopy is never without green foliage. 

• Mixed Forest – Areas dominated by trees generally greater than 16.4 feet (5.0 m) tall and comprising 
greater than 20 percent of total vegetation cover. Neither deciduous nor evergreen species are greater 
than 75 percent of total tree cover. 

• Woody Wetlands – Areas where forest or scrubland vegetation accounts for greater than 20 percent of 
vegetative cover and the soil or substrate is periodically saturated with or covered by water. Habitat is 
documented remotely, based on vegetation, and varies from wetland boundaries identified during a field 
evaluation. 

• Developed, Open Space – Areas with a mixture of some constructed materials, but primarily vegetation 
in the form of lawn grasses. Impervious surfaces account for less than 20 percent of total cover. Areas 
most commonly include large-lot single-family housing units, parks, golf courses, and vegetation planted 
in developed settings for recreation, erosion control, or aesthetic purposes. 

• Developed, Low Intensity – Areas with a mixture of constructed materials and vegetation. Impervious 
surfaces account for 20 to 49 percent of total cover. Areas most commonly include single-family housing 
units. 

• Developed, Medium Intensity – Areas with a mixture of constructed materials and vegetation. Impervious 
surfaces account for 50 to 79 percent of the total cover. Areas most commonly include single-family 
housing units. 

• Developed, High Intensity – Highly developed areas where people reside or work in high numbers. 
Apartment complexes, row houses, and commercial/industrial represent examples of developed, high 
intensity land use. Impervious surfaces account for 80 to 100 percent of total cover. 
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• Shrub/Scrub – Areas dominated by shrubs less than 16.4 feet (5.0 m) tall with a shrub canopy typically 
greater than 20 percent of total vegetation; includes true shrubs, young trees in an early successional 
stage, or trees stunted from environmental conditions. 

• Emergent Herbaceous Wetlands – Areas where perennial herbaceous vegetation accounts for greater 
than 80 percent of vegetative cover and the soil or substrate is periodically saturated with or covered by 
water. Habitat is documented remotely, based on vegetation, and varies from wetland boundaries 
identified during a field evaluation. 

• Cultivated Crops – Areas used for annual crop production such as corn, soybeans, vegetables, tobacco, 
and cotton, and perennial woody crops such as orchards and vineyards. Crop vegetation accounts for 
greater than 20 percent of total vegetation; also includes all land actively tilled. 

• Hay/Pasture – Areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or 
seed or hay crop production, typically on a perennial cycle. Pasture/hay vegetation accounts for greater 
than 20 percent of total vegetation. 

• Grassland/Herbaceous – Areas dominated by graminoid or herbaceous vegetation, generally greater 
than 80 percent of total vegetation; areas are not subject to intensive management such as tilling but can 
be used for grazing. 

• Open Water – All areas of open water, generally with less than 25 percent cover of vegetation or soil. 
• Barren Land – Areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, glacial debris, 

sand dunes, strip mines, gravel pits, and other accumulations of earthen material. Vegetation generally 
accounts for less than 15 percent of total cover (MRLC, 2021). 

Data from 2019 NLCD (MRLC 2021) were used to determine general community types and habitat suitability 
within the Action Area (Table 4; Exhibit 3). Given the importance of wetland habitat to species under 
consideration, to National Wetland Instituted wetland database was also consulted as source of more 
specific regional data (Table 4). 

Table 4: Land Cover Types and Acreages within the Action Area 
as Indicated by NLCD and NWI 

NLCD Cover Type Area (acres) Percent of Land Cover 

Deciduous Forest 17,615.9 61.3 

Mixed Forest 6,107.2 21.2 

Evergreen Forest 545.8 1.9 

Developed, Open Space 1,012.1 3.5 

Developed, Low Intensity 250.0 0.9 

Developed, Medium Intensity 89.4 0.3 

Developed High Intensity 15.0 0.1 

Shrub/Scrub 145.7 0.5 

Woody Wetlands 0.8 0.002 

Emergent Herbaceous Wetlands 2.1 0.007 
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NLCD Cover Type Area (acres) Percent of Land Cover 

Hay/Pasture 2,718.8 9.5 

Cultivated Crops 33.1 0.1 

Grassland/Herbaceous 180.2 0.6 

Open Water 24.5 0.08 

Barren Land (rock/sand/clay) 1.0 0.003 

Total 28,741.6 100.0 

NWI Wetland Data Area (acres) -- 

Freshwater Emergent Wetland 7.9 -- 

Freshwater Forested/Shrub Wetland 18.9 -- 

Freshwater Pond  20.3 -- 

Total 47.1 -- 

 
7.2 Physiography and Ecoregions 
The project area lies within the Valley and Ridge Physiographic Province in Hardy County, West Virginia, 
which is characterized by folded rocks ranging in age from pre-Cambrian to early Mississippian (WVGES 
2017). The ridges are primarily composed of sandstone and limestone, while valleys are mainly shale and 
siltstone (WVGES 2017). The study area is intersected by the Wardensville Syncline along a northeast trend 
and the Anderson Ridge anticline along a northeast trend (Dean et al. 1985). 
Approximately 1,300 feet of vertical relief occurs within the study area with a minimum elevation of 1,000 feet 
in the valleys and a maximum elevation of 2,300 feet above sea level (ASL) in the mountain ridges. The 
majority of the study area ranges from 1,000 to 2,200 feet ASL. 
The project occurs within Level III Ecoregion 67, Ridge and Valley (USEPA 2013a). The project traverses 
relatively low-lying areas and more rugged mountainous regions with greater forest cover (USEPA 2013b). 
As a result of extreme folding and faulting events, the region’s roughly parallel ridges and valleys 
dramatically vary in width, height, and geologic material composition, including limestone, dolomite, shale, 
siltstone, sandstone, chert, mudstone, and marble. Springs and caves are relatively numerous. Present-day 
forests cover more than 80 percent of the region. Diverse aquatic habitat and fish species characterize the 
ecoregion (USEPA 2013b). 
7.3 Mining and Portals 
A Cave and Mine Openings Assessment was performed in 2018 (see Appendix D). No suitable caves or 
portals were located within the Limits of Disturbance (Exhibit 5). Dyer’s Cave, identified by the USFWS as a 
hibernaculum for bats, has an entrance approximately 3.4 miles west of the project, at the center of the 5-
mile hibernaculum buffer (Exhibit 6). The cave system associated with Dyer’s Cave runs southeast through 
the western sliver of the Tonoloway limestone formation approximately 14,600 feet (2.8 miles) west of the 
western termini of the Wardensville to Virginia State Line project (Exhibit 6).  
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7.4 Anthropogenic Land Use 
From its early days, the town of Wardensville became a hub for general trade and logging activities in the 
area and served as Hardy County's first county seat (later moved to Moorefield). Wardensville was an 
important link on the regional railroad, which provided transportation into the Potomac Highland region for 
people, goods, and materials. In the early part of the 20th century, the area was a major supplier of timber 
used to construct railroad ties and bridge timbers for the Baltimore and Ohio Railroad. 
Three highways technically serve Wardensville, though they all run concurrently through the town, which in 
effect makes them one single highway. U.S. Route 48 is the most prominent of these. Long range plans 
have this road and West Virginia Route 55 and West Virginia Route 259, slated for a realignment around 
Wardensville. At present, however, all three roads run through downtown Wardensville along Main Street. 
U.S. Route 48 and WV 55 continues west to Moorefield and east to Strasburg. WV 259 heads southwest and 
northeast but serves virtually no significant population centers. 
West Virginia Routes 55 and 259 serve as Wardensville’s Main Street. This "Highland Trace" is the principal 
route for travelers from the Baltimore-Washington metropolitan areas to skiing, hiking, biking, rafting, and 
other outdoor recreational activities and areas that are popular tourist destinations in the eastern and central 
sections of the state. 
Wardensville has faced transition and change since its beginnings: The logging trade gave way to 
agriculture. The railways gave way to roads. Now, two factors impact Wardensville’s future: (1) the easy 
proximity of major metropolitan areas and (2) the four-lane Corridor H project. 
7.5 Species and Habitat 

7.5.1 Northeastern Bulrush 
Like other sedges, northeastern bulrush grows in wet areas – small wetlands, sinkhole ponds or wet 
depressions with seasonally fluctuating water levels. It may be found at the water’s edge, in deep water or in 
just a few inches of water, and during dry spells there may be no water visible where the plant is growing. 
The wetland determinations and findings reflect the interpretation of onsite wetland and project study area 
site circumstances found during the 2020 and 2022 investigations. Wetlands identified to have normal 
circumstances included wetlands meeting all three wetland criteria. Wetlands associated with agricultural 
land uses and historic roadway construction were generally non- problematic because the wetlands had 
characteristics of viable and established wetlands; and the disturbance activities (roadway construction and 
pond excavation) were not recent. Agricultural use disturbances (grazing and mowing) were not deemed 
problematic as the activity did not significantly alter wetland criteria. 
WVDOH FINDINGS 
A total of 27 palustrine wetlands (waters of the United States (WOTUS) and non- WOTUS) with a combined 
area of 16.841 acres were delineated within the project study area (Exhibit 5). Of the 27 palustrine wetlands, 
22 were identified WOTUS and five were identified as non-WOTUS. Wetland vegetative types for the project 
study area wetlands included: 18 palustrine emergent wetlands (PEM); five PEM/palustrine unconsolidated 
bottom (PUB) wetlands; two PEM/palustrine forested (PFO) wetlands, one PEM/palustrine scrub shrub 
(PSS) wetland; and one PFO wetland. The wetland HGM types for the project study area wetlands included: 
22 slope systems; two depression systems; two slope/depressions; and one riverine system. 
Although a few wetland areas were identified within the project study area in 2022, northeastern bulrush-
specific habitat was not identified, and northeastern bulrush was not located during botanical surveys in 2020 
or 2022. 
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7.5.2 Shale Baren Rock Cress 
The shale barren rock cress is a biennial plant in the mustard family. This plant occurs only in West Virginia 
and Virginia and is found on mid-Appalachian shale barrens of the Ridge and Valley Province of the 
Appalachian Mountains. This plant is highly habitat restricted and the number of individuals per population is 
low, most with fewer than 20 individuals. The species is usually located on south or west-facing shale slopes 
from 400-600 meters in elevation and occurs only on sparsely vegetated xeric areas. It can be found both in 
direct shale openings and shale woodlands adjacent to the openings. All current occurrences are located on 
Devonian age shales. 
WVDOH FINDINGS 
Surveys were conducted in 2020, and again in 2022 during July or later to ensure proper shale baren rock 
cress identification. All project areas within or in direct proximity to shale openings and edges were given 
extra scrutiny during botanical surveys. 
A small amount of marginal shale barren rockcress habitat, including dry forest openings with shale 
substrate, was identified near the central portion of the project; however, the species was not located during 
botanical surveys conducted in 2020 and 2022. 

7.5.3 Northern Long-eared Bat 
Summer Habitat 
Suitable summer habitat for the NLEB consists of a wide variety of forested/wooded habitats where they 
roost, forage, and travel and may also include some adjacent and interspersed non- forested habitats such 
as emergent wetlands and adjacent edges of agricultural fields, old fields, and pastures (USFWS 2022d). 
This includes forests and woodlots containing potential roosts, as well as linear features such as fencerows, 
riparian forests, and other wooded corridors (USFWS 2022a). These wooded areas may be dense or loose 
aggregates of trees with variable amounts of canopy closure (USFWS 2022d). NLEBs seem to prefer intact 
mixed type forests with small gaps (i.e., forest trails, small roads, or forest-covered creeks) in forest with 
sparse or medium vegetation for foraging and commuting rather than fragmented habitat or areas that have 
been clear cut (USFWS 2015a). 
Most NLEB foraging occurs above the understory, 1 to 3 m (3 to 10 ft) above the ground, but under the 
canopy (Nagorsen and Brigham 1993) on forested hillsides and ridges, rather than along riparian areas 
(LaVal et al. 1977; Brack and Whitaker 2001). This coincides with data indicating that mature forests are an 
important habitat type for foraging NLEBs (Caceres and Pybus 1997; White et al. 2017). Foraging also takes 
place over small forest clearings and water, and along roads (van Zyll de Jong 1985). As mentioned above, 
NLEB seem to prefer intact mixed- type forests with small gaps (i.e., forest trails, small roads, or forest-
covered creeks) in forest with sparse or medium vegetation for forage and travel rather than fragmented 
habitat or areas that have been clear cut (USFWS 2015b). 
The project exhibits a mosaic and patchwork of habitats primarily driven through past agricultural 
development within the larger stream and river valley systems (Cacapon River, Trout Run, Waites Run). 
Proceeding west to east from the end of the existing four-lane highway along the project corridor, mature-
stage xeric oak/hickory forested hilltop (sparse understory) gives way to open agricultural land (pasture) 
leading to a narrow wooded riparian corridor at Trout Run. With the exception of Anderson Ridge (ridge spur 
which contains mostly intact forest interspersed with residential lots), habitats expressed from the mainstem 
of Trout Run and extending east to the mainstem of Waites Run also include a patch work of agricultural 
(hay production), successional field (scrub/shrub), fence row habitat as well as residential areas. Habitats 
expressed from Waites Run east to the George Washington National Forest (GWNF) boundary include 
mixed-aged mesic (moderate understory) forest progressing to mixed-age xeric (sparse understory) forest 
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with scattered residential and hilltop agricultural parcels. A predominance of more contiguous, unfragmented 
mixed-age xeric forest (sparse to moderate understory) extends east, climbing in elevation along the 
sideslope of the Great North Mountain, through the GWNF to the end of the project corridor. Collectively, the 
presence/prevalence of the forested matrix extending east from Waites Run to the project terminus at the 
WV/VA state line, coupled with the presence of other smaller wooded compartments which may provide for 
travel, forage, and roosting both within the limits of disturbance and beyond, constitutes suitable summer 
range habitat for the NLEB, see Exhibit 5. 
WVDOH FINDINGS 
WVDNR noted the only NLEB capture location data they have near the project is the record of the WVDOH 
2019 capture of one adult male at the eastern end of the project (Silvis, 2022 and 2019 Mist Net Report, 
Appendix D). A second mist net survey in 2022 captured one juvenile male NLEB near the center of the 
project. The captured juvenile was not tracked due to the small size of the bat. While no NLEB was tracked 
to Potential Roost Trees (Appendix D), the capture of a juvenile male NLEB in 2022 suggests that a 
maternity roost exists within 3 miles of the capture (Smrekar, 2024). The USFWS WVFO has indicated that 
there is capture data of three male NLEBs, six miles to the west of the project area (Stout, 2022). 
Capture data indicates foraging activity in and around the project. The USFWS WVFO has indicated that 
potential habitat for the NLEB specifically related to foraging activity may be present and impacted 
throughout the entire project area as a result of the proposed action. 
NLEB Spring staging/Fall swarming Habitat and Ecology 
“Suitable spring staging/fall swarming habitat for the NLEB consists of the variety of forested/wooded 
habitats where they roost, forage, and travel, which is most typically within 5 miles of a hibernaculum. This 
includes forested patches as well as linear features such as fencerows, riparian forests, and other wooded 
corridors. These wooded areas may be dense or loose aggregates of trees with variable amounts of canopy 
closure. Isolated trees are considered suitable habitat when they exhibit the characteristics of a suitable 
roost tree and are less than 1000 feet from the next nearest suitable roost tree, woodlot, or wooded 
fencerow. NLEBs typically occupy their spring staging/fall swarming habitat from early April to mid-May and 
mid-August to mid-November, respectively.”  Further, the presence of a juvenile male suggests the presence 
of an undocumented maternity roost in the within 3 miles of the capture. There is approximately 495 acres of 
forest amongst the LOD and within 3 miles of the capture. 
Winter Habitat 
Winter habitat for the northern long-eared bats consists of hibernacula. NLEBs typically arrive at hibernacula 
in August or September, enter hibernation in October and November, and emerge in March or April (Caire et 
al. 1979, Whitaker and Hamilton 1998, Amelon and Burhans 2006). Individuals tend to shelter inside 
hibernacula in small numbers within cracks or crevices, making them difficult to detect, and potentially 
explaining why the species is rarely recorded in large numbers in winter (Whitaker and Mumford 2009). In 
some cases, northern long-eared bats hibernate in rock cracks and crevices without caves (Lemen et al. 
2016). Individuals may leave hibernacula during winter to drink or to move between hibernacula (Griffin 
1940, Whitaker and Rissler 1992, Caceres and Barclay 2000). 
Factors influencing hibernaculum suitability include physical structure (e.g., depth, interior space, number of 
openings), air circulation, temperature profile, and location relative to foraging sites (Tuttle and Stevenson 
1978). Northern long-eared bats select hibernation sites that have relatively constant, cooler temperatures 
(32 to 48° Fahrenheit [0 to 8.9° C]) (Raesly and Gates 1987, Caceres and Pybus 1997, Brack 2007) with 
high humidity and no air currents (Fitch and Shump 1979, Raesly and Gates 1987, Caceres and Pybus 
1997). The best documented use of temperatures during hibernation is in a mine in Ohio, where, for four 
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winter surveys between 1996 and 2002, a mean of 89 bats (± 157) was observed hibernating at 48.4 ± 0.4˚ 
Fahrenheit (9.1± 0.2˚ C) (Brack 2007). 
WVDOH FINDINGS 
According to the USFWS, one hibernaculum is within or surrounding the Corridor H, Wardensville to Virginia 
State Line project area (Exhibit 4). Mist net surveys were conducted in 2019 and 2022 with two NLEB 
captures. One adult male was captured in 2019, and one juvenile male was captured in 2022. In addition, 
2019 and 2022 pedestrian surveys did not identify any winter habitat within the immediate project area. The 
USFWS 5-mile bat buffer (Exhibit 5) does intersect the western portion of the project which has historically 
supported only a few NLEB individuals, but none since the appearance of WNS (Smreka, 2024). 

7.5.4 Indiana Bat 
Summer Habitat 
The Indiana bat migrates seasonally between caves where it hibernates and the summer range where it 
selectively roosts in large and often dead trees (Barbour and Davis 1969b). The summer range of the 
Indiana bat is large and includes much of the eastern deciduous forestlands between the Appalachian 
Mountains and prairies in the Midwest, though distribution is not uniform. Indiana bats are rare throughout 
Appalachia, especially during summer. 
While cooler temperatures associated with latitude or altitude likely affect reproductive success and 
distribution (Brack et al. 2002), typical suitable summer habitat for the Indiana bat consists of trees, >5 
inches (12.7 cm) dbh, with cracks, crevices, or exfoliating bark. Primary roosts are typically large, dead trees 
with exfoliating bark that receive direct sunlight for more than half the day (Kurta et al. 2002). 
Foraging habitat, where bats feed on insects, is another important maternity colony habitat component for 
the Indiana bat. Indiana bats typically forage within 2-1/2 miles of their roost trees, and bats forage and travel 
in forested stands, along forest edges and hedgerows, and near or along open water and wetlands (Vermont 
2008). 
Winter Habitat 
Suitable winter habitat (hibernacula) typically includes underground voids such as caves or abandoned 
mines where winter temperatures remain below 50° Fahrenheit (10.0°C) and above freezing and are 
relatively stable. Most Indiana bats hibernate in a small number of caves with scattered individuals present in 
hundreds of other caves and mines throughout their range (Whitaker and Hamilton 1998). 
WVDOH FINDINGS 
Mist net surveys were conducted in 2019 and 2022 with no Indiana bat captures. In March of 2022, USFWS 
supported a finding of NLAA (Appendix D). According to the USFWS, one hibernaculum is within or 
surrounding the Corridor H, Wardensville to Virginia State Line project area (Exhibit 4). In addition, 2019 and 
2022 pedestrian surveys did not identify any winter habitat within the project area, however the USFWS 5-
mile bat buffer (Exhibit 5) does intersect the western portion of the project. 

7.5.5 Virginia Big-eared Bat 
A recovery plan for the VBEB species was completed on 8 May 1984 (USFWS 1984). Designated critical 
habitat for the Virginia big-eared bat includes five caves in Pendleton and Tucker counties in the 
northeastern West Virginia (USFWS 1979). Cave Hollow/Arbogast Cave is the nearest designated critical 
habitat to the project area, approximately 52.28 miles (84.13 km), located in Tucker County, West Virginia. 
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Summer Habitat 
In late March or early April, female Virginia big-eared bats begin forming maternity colonies that may number 
from several to hundreds of individuals. Maternity colonies are usually located in warm caves (or portions of 
caves) or rock shelters (Pearson et al. 1952, USFWS 1984) and range from 58.6° to 74.8° F (14.8° to 23.8° 
C) in Kentucky (Lacki et al. 1994), but are cooler in North Carolina, ranging from 38.8° to 53.4° F (3.8° to 
11.9° C) (Weber et al. 2016). More stable temperatures within maternity roosts indicate moderation of 
outside temperatures (Lacki et al. 1994) may be a more important trait of maternity roosts as compared to 
alternate roosts (Weber et al. 2016). Females leave their young nightly to forage but may return to the cave 
to nurse early in the season after parturition (Pearson et al. 1952). As the season progresses, females 
typically remain away all night and sometimes use alternate day roosts. During the maternity period, males 
are apparently solitary (Pearson et al. 1952, Barbour and Davis 1969c, Humphrey and Cope 1976), although 
bachelor colonies (i.e., loose aggregations of individuals) may form (USFWS 1984). 
Light tagging and telemetry studies in West Virginia (Stihler 1994; 1995) indicated the species forages in 
woodlands, old fields, hay fields, and sometimes-grazed pastures; however, recent clear cuts were not 
surveyed in the study. In West Virginia, forested habitats appear to be used with greater frequency in July 
than in May; the earlier part of the season seems to be spent foraging in open pastures (Dalton et al. 1989). 
The Virginia big-eared bat feeds over corn fields, pastures, hay fields, small woodlots, and large forested 
tracts. Moths make up the largest part of their diet with beetles, flies, wasps, and hoppers adding to their 
prey (VDWR 2023). 
Winter Habitat 
Virginia big-eared bats generally hibernate in naturally formed limestone caves (Rippy and Harvey 1965, 
White and Seginak 1987, Lacki et al. 1994). Temperatures of hibernacula are below 55.0° F (12.0° C) and 
above freezing, but they have been found hibernating at temperatures as low as 28.5° F (-1.9° C) (Barbour 
and Davis 1969c). In West Virginia, Stihler and Brack (1992) found individuals and clusters of bats 
hibernating between 34.9° and 38.7° F (1.6 and 3.7° C), cooler than areas used by other species in the 
same cave. While Virginia big-eared bats may hibernate singly (Barbour and Davis 1969c), they are 
generally found in clusters ranging from few to a few hundred individuals (Barbour and Davis 1969c, Stihler 
and Brack 1992). In West Virginia, clusters of hibernating big-eared bats are seemingly more easily aroused 
than are other bat species and arousal is partly thought a response to temperature changes, driving 
movement during winter both within and even between caves (Barbour and Davis 1969c). 
WVDOH FINDINGS 
Mist net surveys were conducted in 2019 and 2022 with no VBEB captures. According to the USFWS IPaC 
screening tool species list, there is one VBEB hibernaculum, Dyer’s Cave within or surrounding the Corridor 
H, Wardensville to Virginia Line project area. While the USFWS 5-mile bat buffer for Dyer’s Cave (Exhibit 5) 
does intersect the western portion of the project, in 2019 and 2022 pedestrian surveys did not identify any 
suitable habitat within the LOD,  

7.5.6 Tricolored Bat 
Summer Habitat 
Tricolored bats roost, forage, and travel within a wide variety of habitats during summer, typically between 
April and August. The species is largely associated with wooded habitats near water, but anthropogenic 
structures are also used (Whitaker and Mumford 2009). Reproductive females roost in maternity colonies 
while raising pups, while unreproductive females and males roost singly. Maternity colonies primarily form in 
clusters of dead leaves hanging from the terminal ends of tree branches, but may also form in live leaf 
foliage, lichen or moss, clusters of conifer needles, under tree bark of birch trees, or in buildings, caves, and 
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rock crevices (Davis and Mumford 1962, Humphrey 1975, Whitaker 1998, Veilleux et al. 2003, Veilleux and 
Veilleux 2004, Veilleux et al. 2004, Perry and Thill 2007, Poissant 2009, Helms 2010, Poissant et al. 2010, 
Schaefer 2017, Thames 2020). Males and non-reproductive females roost in the foliage of deciduous trees 
(Fujita and Kunz 1984), but may also roost in caves, mines, and rock crevices (Barbour and Davis 1969a). 
Tricolored bats do not exhibit fidelity to individual summer roosting structures due to the ephemeral nature of 
leaf clusters and live vegetation, but they do frequent the same areas during summer (Veilleux and Veilleux 
2004, Perry and Thill 2007). 
Tricolored bats forage along waterways, old fields and grasslands abutting forest, and forest canopies for 
small beetles, wasps, flies, and moths (Brack 1983, Fujita and Kunz 1984). Travel corridors, low to high 
density residential areas, and commercial and industrial lands are also used (Helms 2010). Studies in 
Indiana recorded foraging flights for eleven female tricolored bats between approximately 1.2 and 1.9 miles 
(1.9 and 3.1 km) and an average home range of 491.8 acres (199 ha) (Helms 2010). This is smaller than a 
similar study in Tennessee, which recorded male and non-reproductive females averaging travel of up to 
15.2 miles (24.4 km) and an average home range of 5,807 acres (2,350 ha) with the smallest measuring 899 
acres (364 ha) (Thames 2020). Studies on tricolored bat diurnal roost home ranges have similarly differed, 
where Helms (2010) found 16 females roosting in woodlands averaging 124.2 acres (50.3 ha) while Veilleux 
and Veilleux (2004) suggested a minimum summer roost area range for adult females between 0.3 and 5.4 
acres (0.1 and 2.2 ha). 
Winter Habitat 
Tricolored bats use a wider variety of hibernacula than similar bat species, often caves and mines that are 
smaller and more humid than those used by Indiana and northern long-eared bats (Barbour and Davis 
1969a, Mohr 1976, Ploskey and Sealander 1979, Mumford and Whitaker 1982, Whitaker, and Hamilton 
1998). However fewer individuals concentrate within a single hibernaculum when compared to other cave 
hibernating bats (Sealander and Young 1955, Barbour and Davis 1969a, Fujita and Kunz 1984, Brack et al. 
2003). Where caves and mines are absent, tricolored bats have used storm sewers box culverts associated 
with roads, and other similar anthropogenic structures (Sandel et al. 2001, Whitaker and Mumford 2009, 
Sasse et al. 2011, Katzenmeyer 2016, Limon et al. 2018, Bernard et al. 2019, Meierhofer et al. 2019). 
Tricolored bats have also been observed hibernating in tree cavities (Newman et al. 2021). 
Tricolored bats return to the same hibernacula annually (Jones and Pagels 1968, Jones and Suttkus 1973, 
Whitaker and Rissler 1992, Sandel et al. 2001). Inside hibernacula, tricolored bats roost singly, avoid the 
ceiling, and are often located toward deeper areas of the cave where temperature regimes are typically 
warmer and relatively stable (Brack 2007).  
WVDOH FINDINGS 
Mist net surveys were conducted in 2019 and 2022 with no tricolored bat captures. According to the USFWS, 
one hibernaculum is within or surrounding the Corridor H, Wardensville to Virginia State Line project area 
(Exhibit 4). In addition, 2019 and 2022 pedestrian surveys did not identify any winter habitat within the 
project area, however In 2014 and 2016, TCB have been documented hibernating in Dyer’s Cave. The 
USFWS 5-mile bat buffer (Exhibit 5) for Dyer’s Cave intersects the western portion of the project.  

7.5.7 Rusty Patched Bumble Bee 
Summer Habitat 
The rusty patched bumble bee is a habitat generalist, but its foraging needs encompass a long active period 
(relative to other native bees), and appropriate nesting habitat is essential to survival. Nesting habitats 
include rodent burrows, woodland edges, and open areas containing a variety of floral resources throughout 
the active season. Recent work has also documented rusty patched bumble bee nests in cavities of more 
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developed urban/suburban areas as well (Boone et al. 2022). The rusty patched bumble bee relies on a mix 
of high-quality forest habitat interspersed with open, forb-rich open areas. 
The rusty patched bumble bees are floral generalists and gather nectar and pollen from many sources; 
records include at least 136 plant species (Evans et al. 2008, Jean 2010, Environment and Climate Change 
Canada 2016); however, some plant species provide better nutrition (e.g., native species with amino acid-
rich nectar; USFWS 2018a). Spring foraging habitat for queens and early-season workers often differs from 
summer and fall foraging areas based on seasonality and succession of flowers (Colla 2016). In early spring, 
rusty patched bumble bees primarily use ephemeral forest flowers and early flowering trees and shrubs. 
Once the forest canopy closes, the bees forage in open habitats dominated by late spring, summer, and fall 
flowers. Open forests are valuable to pollinators in early spring, and many current forest management 
practices, such as thinning and invasive species control, increase sunlight and create a favorable floral 
species composition in forest understory (Hanula et al. 2016). As one of the first bumble bee species to 
emerge in spring and last to go into hibernation, the rusty patched bumble bee requires a constant and 
diverse supply of blooming flowers from approximately March to October. 
Overwintering Habitat 
Little is known about the overwintering habitats of bumble bees. Queens require loose soil for burrowing that 
remains undisturbed for up to six months, 10 October to 15 March (Jepsen et al. 2013) and overwinter in 
small chambers a few centimeters below ground, or in compost or rodent hills/mounds (Goulson 2010). 
Nests have been reported underground in abandoned rodent nests with tunnels varying in depth from 17.7 to 
35.8 inch (45.0 to 91.0 cm) (Boone et al. 2022), with some cavities ranging from 1 to 4 feet (0.30 to 1.22 m) 
below ground (Plath 1922, Macfarlane et al. 1994). Overwintering habitat is often found in or near woodlands 
or woodland edges containing spring blooming herbaceous plants, shrubs, and trees, providing access to 
woodland spring blooming flowers, particularly ephemeral wildflowers, a critical early spring food source. 
WVDOH Findings 
According to the ECOS-IPaC site (IPaC 2024), the rusty patched bumble bee is not listed as occurring within 
the project area. It is a federally endangered species that the USFWS WVFO determined needed further 
evaluation for the Wardensville to VA Line project. However, no critical habitat has been designated for this 
species. 
A habitat assessment was completed in 2019 with USFWS WVFO concurrence in 2020. Presence/absence 
surveys were completed within the suitable habitat identified in the 2019 studies. No rusty patched bumble 
bees were observed during these efforts in 2020, 2021, and 2022. USFWS reviewed the reports and 
concurred the species is not likely present in an email January 18, 2023 (Appendix D). 

7.5.8 Monarch Butterfly 
Monarch butterflies occur throughout the contiguous U.S. and are recognized as both a habitat generalist 
and a specialist (Jepsen et al. 2015). In the U.S., monarchs are divided into two migratory populations 
(eastern and western) and one nonmigratory population in south Florida. Monarchs in West Virginia belong 
to the eastern population, the largest migratory population in the world, occurring east of the Rocky 
Mountains and requiring three generations to complete the migration from overwintering habitat in central 
Mexico to breeding habitat across the U.S. and southern Canada and back to Mexico (Jepsen et al. 2015). 
Currently, monarchs are a candidate species for listing under the ESA; however, listing as threatened or 
endangered is anticipated based on USFWS published notice indicating federal protection is warranted but 
precluded due to the prioritization of other, more at-risk species (USFWS 2020). 
The eastern population of monarchs migrate across approximately three generations. In spring, generation 1 
monarchs migrate north from overwintering habitat in Mexico to the southern U.S. Upon locating milkweed 
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(Asclepias spp.), these generation 1 monarchs’ mate and lay eggs of generation 2 monarchs. Following 
emergence of generation 2 monarchs as adult butterflies, this second generation continues migrating north 
into the U.S. and Canada. Upon locating milkweed, migrating generation 2 monarchs mate and lay eggs of 
generation 3 monarchs. Following emergence as adults, this third generation of monarchs begins the 
southern migration back to overwintering habitat in central Mexico. 
Adults forage on any nectar-producing flowering vegetation, while monarch caterpillars rely exclusively on 
milkweed (Asclepiadoideae subfamily) (Malcolm et al. 1993, CEC 2008, Jepsen et al. 2015, USFWS 2020). 
Monarchs are associated with open lands where host and nectar plants are commonly found including 
meadows, native prairie patches, roadsides, woodland clearings, early successional woody habitat, utility 
corridors, and grassland/shrublands. 
No designated critical habitat for the monarch butterfly occurs within or in the vicinity of the project area. 

7.5.9 Green Floater 
Green Floaters are typically found in small streams to large rivers with slow to moderate flows, in areas that 
provide flow refugia, with stable sand and gravel substrate and good water quality. Connectivity between 
populations is necessary for periodic genetic exchange. Green Floaters are extremely short-lived with 
variable annual recruitment and can be hermaphroditic, which increases the probability of fertilization. 
Lasmigona subviridis is usually a simultaneous hermaphrodite and is bradytictic, or a long term brooder 
(Bogan, 2002). Spawning and reproduction likely occur during the late summer or early fall, however 
information on spawning season of West Virginia populations appears to be limited. Over the winter months, 
they have the fairly unique ability to directly metamorphose their glochidia into larvae, which they then 
release juveniles directly into the water column during the spring without requiring an intermediate host. 
Green Floaters can also use fish hosts such as Mottled Sculpin (Cottus bairdii), Rock Bass (Ambloplites 
rupestris), central stoneroller (Campostoma anomalum), Eastern Blacknose Dace (Rhinichthys atratulus), 
and margined madtom (Noturus insignis). Green Floater broadcast their glochidia into the water column, 
where if they successfully encounter a suitable host fish, they attach to gills or fins of the fish and become 
parasitic until they transform to the juvenile life stage. The Green Floater is an omnivorous, sedentary filter 
feeder that presumably feeds on a wide variety of microscopic particulate matter (USFWS, 2021). 
No designated critical habitat for the green floater occurs within or in the vicinity of the project area. A 
communication from the WVDNR stated We have no records of green floater on Waites Run, while they are 
known from the Cacapon the closest confirmed record on file is from quite a ways downstream in Hampshire 
Co. If green floater were to be listed in 2024 Waites Run would not be put forward for group 2 listing.” 
(Eliason, 2024).  

8. Effects of the Action 
Effects of the action are all consequences to listed species or critical habitat that are caused by the proposed 
action, including the consequences of other activities that are caused by the proposed action. A 
consequence is caused by the proposed action if it would not occur but for the proposed action and it is 
reasonably certain to occur. Effects of the action may occur later in time and may include consequences 
occurring outside the immediate area involved in the action. [50 CFR §402.17]. 
All effects are considered on the listed species that may be caused by the proposed action and are 
reasonably certain to occur, including the effects of other activities that would not occur but for the proposed 
action. Direct effects are caused by the action and occur at the same time and place as the project ensues. 
Indirect effects are also caused by the action but are reasonably certain to occur at a later time. 
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Destruction or adverse modification of designated critical habitat means a direct or indirect alteration that 
appreciably diminishes the value of critical habitat for the conservation of a listed species. Such alterations 
may include, but are not limited to, those that alter the physical or biological features essential to the 
conservation of a species or that preclude or significantly delay development of such features. There are no 
designated critical habitats for any federally listed species within the project area (IPaC 2024). 
Of all species previously detailed, the NLEB is the only species being carried forward for an effects analysis 
since this is the only species that may be present within the project area. 
As discussed in section 3.4, the action involves multiple elements. Each of these elements are listed below 
with expected effects to bat behavior and habitat.  
• Clearing and excavation effects: Noise and Vibration, Tree Removal, Structure Removal, Lighting, 

Alteration of water/foraging habitat 
• Burning effects: Alteration of Air 
• Blasting effects: Noise and Vibration 
• Mounting and Fine Grading effects: Noise and Vibration, Lighting, Alteration of water/foraging habitat 
• Bridge Construction effects: Noise and Vibration, Tree Removal, Structure Removal, Lighting, Alteration 

of water/foraging habitat 
• Paving effects: Noise and Vibration, Lighting, Alteration of water/foraging habitat 
• Operations and Maintenance effects: Noise and Vibration, Lighting, Alteration of water/foraging habitat, 

collisions 
Each of these effects are discussed in detail below alongside proposed AMMs. 
8.1 Noise and Vibration Effects 
Many activities (sources) may result in increased noise/vibration (stressor) that may result in effects to bats. 
Because bats may roost in highway-adjacent forests, culverts or bridges, and forage along highway edges, 
there is concern about potential impact of traffic noise. Additionally, there is concern regarding the effects of 
noise generated during highway construction projects, which often generate loud and potentially disruptive 
noise environments in bat habitat. Actions that could potentially cause noise and vibration effects may 
include any construction or maintenance activities that increase (temporarily or permanently) ambient noise 
levels. Noise and vibration are stressors that may disrupt normal feeding, sheltering, and breeding activities 
of the NLEB. For projects with noise levels greater than levels usually experienced by bats and that continue 
for multiple days, the bats roosting within or close to these areas are likely to shift their focal roosting areas 
further away from the project area. 
Limited data are currently available concerning the specific responses of bats to anthropogenic noise (Jones, 
2008b; Schaub et al., 2008; Siemers and Schaub, 2011; Luoou et al., 2014). Bats are highly sensitive to 
sounds due to their reliance on echolocation and may experience adverse impacts from project-related 
noises. However, several studies provide evidence that bats either tolerate or can acclimate to a variety of 
noisy environments. Studies include documentation of bats along busy roadways (Russell et al. 2009, 
Lesiński et al. 2011) indicating bats pass through such areas despite noise. While humans hear sounds 
ranging from 0.002 to about 20 kHz, little brown bats hear sounds in the 0.002 to 50 kHz range (Henson 
1970). Echolocation calls for North American bats typically range between 23 and 65 kHz, although calls can 
range between 8 and 210 kHz (Fenton and Bell 1981). Bats are able to reduce the diameter of the ear canal 
when faced with loud sounds, a mechanism that reduces sensitivity to loud noises (Henson 1970). Thus, in 
comparison to humans, bats may be less sensitive to loud noises. The 85 dB of sound produced by 
construction equipment at a site (Table 5) at approximately 80 percent humidity (average annual humidity of 
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the U.S. is approximately 78 percent [http://www.usa.com/west-virginia-state-weather.htm]) will attenuate to 
a level within the quiet range of hearing (30 – 60 dB) at 0.6 mile (1 km) for sounds between 5 and 10 kHz 
(reduce by 31 dB and 100 dB, respectively). Sounds measuring 85 dB at frequencies greater than 10 kHz 
fully attenuate at 0.6 mile (1 km), encapsulating frequencies where social and echolocation bat calls primarily 
occur. Noises below 5 kHz potentially disturb bats beyond 0.6 mile (1 km), but noises are not likely to 
interfere with social interactions and echolocation. Further, noises continue to attenuate to the lower portions 
of the moderately loud range (60 – 90 dB). Bats may further physiologically mitigate moderately loud noises 
(e.g., by reducing ear canal diameters (Henson 1970)), potentially reducing low-frequency construction 
noises to the quiet range of hearing beyond 0.6 mile (1 km).  
Traffic noise has the potential to deter some bats from foraging alongside highways and crossing them 
(Schaub et al., 2008; Siemers and Schaub, 2011). Some bat species, like the northern long-eared bat, use 
“passive listening and gleaning” to find prey – listening for prey-produced sounds (Schaub et al., 2008). A 
controlled study by Schaub et al. (2008) utilized greater mouse-eared bats (Myotis myotis), another “passive 
listening” species, because it is potentially vulnerable to noise impact on both “passive listening” and 
echolocation. Bats were able to forage in a large flight room (13m x 6m x 2m), containing two equally sized 
compartments (2.5m x 3m x 2m), each with a separate noise treatment (Schaub et al., 2008). The study 
revealed that bats actively avoided areas exposed to sources of intense noise, including noise resembling 
vehicle traffic. The bats were also found to avoid noise resembling vegetation rustling at the level of an 
intense storm – in-fact, the vegetation noise, set to 12dB below the traffic noise amplitude (still unnaturally 
loud), had a greater repellent effect than the traffic noise (Schaub et al., 2008). This result indicates that 
during a storm, natural sounds may reduce the bat’s ability to detect insects, but the sounds of naturally 
wind-moved vegetation would have less impact. Whereas traffic noise may be prolonged and continuous at a 
higher frequency. The study suggested foraging areas within 50 meters of highways and potentially other 
sources of intense broadband noise are compromised in their suitability for the greater mouse-eared bat. 
The extent of degradation may be influenced by the number of vehicles and the intensity of noise (Schaub et 
al., 2008, p. 3179). The scenario, designed to replicate the effects of traffic noise, pertains to distances 
roughly ranging from 10 to 15 meters away from the highway. Noise intensity and its consequent impact tend 
to diminish as distance increases. Nonetheless, there is a high probability that bats foraging even 50 meters 
away from the highway may still experience the influence of traffic noise. This aligns with the authors' 
conclusion that foraging areas within 50 meters of highways and similar sources of intense broadband noise 
are compromised in their suitability for the greater mouse-eared bat. The extent of degradation is influenced 
by the number of vehicles, which affects the intensity of the impact. 
Another study (Bonsen et al., 2015) looked at bat activity and traffic noise levels along a major traffic route in 
Sydney, Australia. Their findings indicated a reduction of over 50% in noise amplitude levels across every 
frequency band within the initial 50 meters, with all traffic noise exceeding 5 kHz disappearing within the 
initial 150 meters from the road. (Bonsen et al., 2015).  
WVDOH conducted a noise analysis involving the measurement of existing noise levels, modeling of existing 
(2020) and design year (2042) noise conditions, and design year noise impact assessment for the project 
(Wardensville to Virginia State Line Final Design Noise Analysis, see Appendix D). The report bases 
analysis on an Annual Average Daily Traffic (AADT) for 2020 as 4,461 vehicles and a design year of 2042 
with AADT of 5,737 vehicles. Existing noise levels in the rural forested areas at hours of peak noise ranged 
from 40 A-weighted Decibel (dBA) to 46 dBA, while projected noise for the completed build in 2042 would 
increase by 8-15 dBA. The A-weighted decibel (dBA) is a convention for noise analysis associated with 
perceived human response but the relative increase in dBA parallels increase in decibels (dB). This increase 
may deter bats from approaching the highway at peak noise levels, which generally occur during the daytime 
hours for this project. 

http://www.usa.com/west-virginia-state-weather.htm
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Construction projects are typically implemented in phases and noises during each phase can vary greatly 
based on the equipment utilized along with duration and frequency of use. Table 5 addresses the peak noise 
level range from construction equipment expected to be used on this project.  

Table 5: Construction Equipment Noise Levels 

Equipment Type Peak Noise Level Range (dBA) 50 feet from machinery 

Cranes 70-94 

Backhoes 74-92 

Front Loaders 77-94 

Dozers 65-95 

Graders 72-92 

Scrapers 76-98 

Data compiled from the FHWA Highway Construction Noise Handbook Section 9.4.2. Record URL: 
http://www.fhwa.dot.gov/environment/noise/handbook/index.htm 

Hibernacula can be affected by vibrations produced from blasting as they travel through substrate; geology 
and type of substrate may lessen or exacerbate those vibrations (Nicholls et al. 1971). The West Virginia 
Department of Environmental Protection (WVDEP) completed a study in 2006 investigating impacts of 
blasting on hibernacula populated by Indiana and Virginia big-eared bats related to surface mining (WVDEP 
2006). Data from the WVDEP Office of Explosives and Blasting measured underground vibration levels 2.0 
to 7.8 magnitude less than on the surface and even vibrations of up to 0.2 inches per second (ips) did not 
disturb hibernating bats. The WVDEP study also determined underground vibrations dissipate to 0.082 ips at 
a distance of more than 1,887 feet from the blast location. Underground vibrations exceeding 0.2 ips may 
prove intolerable for hibernating bats, but vibrations originating beyond 2,000 feet (0.38 miles) are likely 
dampened to below discernable levels. AMM-Noise/Vibration 
No AMM’s for this stressor are being proposed due to the nature of the effects and the ability of the bats to 
adapt. 
Summary- Noise/Vibration 
“Bats roosting or foraging…likely become habituated to the noise/vibration/disturbance. Novel noises (e.g., 
from new transportation corridors) would be expected to result in some changes to bat behaviors. Overall, it 
is reasonable to assume that some NLEBs may be temporarily disturbed by noise and vibration of 
construction activities within or directly adjacent to previous roosting habitat. Combined with the loss of forest 
habitat, a shift in roosting behavior away from newly constructed transportation corridors would be 
anticipated” (USFWS 2018b). Similarly, NLEB may be temporarily disturbed by noise and vibration of 
construction blasting activities within 2,000 ft (0.38 miles) of roosting or foraging habitat. The only known 
hibernaculum for bats is approximately 17,952 feet (3.4 miles) due west of the project. Therefore, it is highly 
unlikely that hibernating bats will be adversely affected by the noise or vibration of construction blasting. 
8.2 Tree Removal Effects 
Transportation projects frequently require the clearing of trees. Tree clearing can have a variety of impacts 
on bats depending on the quality, amount, and location of the lost habitat, and the time of year of tree 
cutting. New roadway corridor projects may contribute to a variety of stressors considered under this threat: 

http://www.fhwa.dot.gov/environment/noise/handbook/index.htm
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temporary or permanent loss of roosts, loss of foraging and/or roosting habitat, loss of travel corridors, and 
degradation of foraging and/or roosting habitat. Tree removal can also result in injury or death to individual 
bats (particularly during spring when bats may enter torpor periodically or may be suffering from the effects 
of WNS and during the period when non-volant pups are present) (USFWS 2018b). Further, tree removal 
due to the action are expected to cause an anticipated response from individual bats previously using the 
project area to search for new or additional foraging and roosting habitat. This extra expenditure of energy 
looking for new habitat would indirectly impact bats and potentially cause reduced fitness, mortality, and/or 
emigration from the area. 
In order to evaluate the potential impact that the proposed action would have on the species via habitat loss, 
the presence/abundance, and extents of similar habitats (emphasis on presence of intact forest) within a two 
mile area extending north and south of the preferred alignment was evaluated. As depicted on Exhibit 3, the 
agricultural habitat mosaic or patch network exhibited within the west and central portions of the project 
corridor (Cacapon Valley agriculture) also extend north, primarily confined to within the floodplain of the 
Cacapon River and the lower confluence valley reaches of Trout Run and Waites Run. Proceeding east from 
Waites Run, the agricultural patch mosaic progresses to a more predominance of intact forest within the 
Slate Rock Run and Sine Run drainages due to presence of steeply dissected ridge slopes and narrow 
valley systems draining southeast to northwest from the Great North Mountain side slope as well as 
association with George Washington National Forest (GWNF) forest system. 
The presence of intact forest both within and extending north and south beyond the ½ mile buffer follows the 
parallel and southwest to northeast oriented Big Ridge/Sandy Ridge (western terminus) and Great North 
Mountain ridgelines (eastern terminus). Additionally, intact forest habitat extends south through and beyond 
the two mile buffer from the Anderson Ridge spur located centrally along the project corridor. Much of this 
area has not been subject to extensive development due to heavily dissected ridges, narrow valleys and 
general mountainous nature characteristic of the Ridge and Valley physiographic province as well as the 
presence of lands protected through establishment of the GWNF. 
Table 6 provides a quantitative acreage summary of land uses (NLCD) represented from two miles north and 
south of the proposed centerline and within the proposed preliminary LOD associated with the Preferred 
Alternative. Impacts to supporting habitat types (i.e., forest, agriculture, grassland, wetland/stream, and 
scrub/shrub) represented within the LOD represent 2.3% of available and similar supporting habitat within 
the Action Area. 
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Table 6: Habitat Availability Summary 

Limits 
Agriculture 

(Hay/Pasture) 
(NLCD) 

Forest 
(NLCD) 

PEM 
Wetland 

(NWI) 

PFO/PSS 
Wetland 

(NWI) 

POW 
Wetland 

(NWI) 

Developed/ 
Disturbed 

(NLCD) 

Grassland/ 
Herbaceous 

(NLCD) 

Scrub/ 
Shrub 

(NLCD) 
Action Area(ac) 2,751.8 24,269 7.9 18.9 20.3 1,721.0 180.2 145.7 
LOD (ac) 97.1 515.3* 4.2 0.7 0.2 108.5 21.0 4.6 
LOD within 5 mile 
Buffer of Dyer’s Cave 42.0 65.2* 3.0 0.6 0.2 52.2 21.0 4.4 
LOD within 3 mile 
buffer of NLEB 
capture 

86.5 495.7* 4.2 0.7 0.2 31.8 0.7 0.2 

Remaining Habitat 
Post Construction 2,654.70 23,753.7 3.70 18.20 20.10 1,612.50 159.20 141.10 

*No clearing during fall/staging or spring swarming. All Tree clearing restricted to Wintertime clearing (tree cutting between 
November 15 and March 31 only). 

AMM-Tree Removal 
• WVDOH is committed to wintertime clearing for this project (tree cutting between November 15 and 

March 31 only). Direct effects to federally listed bats from tree removal associated with this project will be 
avoided because of winter tree removal. 

• Tree clearing within the construction footprint will be minimized to the extent practicable. 
Summary- Tree Removal 
An impact to the NLEB for the Corridor H, Wardensville to Virginia Line project is the loss of foraging and 
roosting habitat. As noted earlier, NLEBs have been documented to prefer intact, mixed type forests with 
small gaps (i.e., forest trails, roads, or forest-covered creeks) and a sparse or moderate understory for 
foraging, roosting, and commuting rather than fragmented habitat or areas that have been clear cut (USFWS 
2015b). The largest area of intact and contiguous forest along the project corridor extends from Waites Run 
(private lands) east along western slope of Great Mountain (Slate Rock Run and Sine Run) and through the 
GWNF to the eastern project terminus. As with the rest of the project, the tree clearing within the LOD in this 
area will be minimized to the extent practicable. In addition, winter tree cutting restrictions (tree cutting 
between November 15 and March 31 only) will be applied, which will reduce direct mortality of roosting bats. 
8.3 Structure Removal Effects 
Transportation projects frequently require the clearing of existing homes and other buildings. Given that bats 
can utilize these buildings as potential overnight roosts, the demolition may impact the bat species along the 
project. Thirty-eight buildings to be removed are within the 3-mile buffer of the NLEB capture. Eleven of 
those thirty-eight buildings are also within the 5-mile buffer of Dyer’s Cave.  
AMM-Building Removal 
• WVDOH is committed to wintertime structure removal for this project (between November 15 and March 

31 only). Direct effects to federally listed bats from structure removal associated with this project will be 
avoided because of winter structure removal. 

Summary- Structure Removal 
Thirty-eight buildings to be removed are within the 3-mile buffer of the NLEB capture. Eleven of those thirty-
eight buildings are also within the 5-mile buffer of Dyer’s Cave. Limiting structure removal to wintertime will 
reduce direct mortality of roosting bats. 
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8.4 Lighting Effects 
Bat behavior and biology may be affected by lights when traveling between roosting and foraging areas, 
roosting and emergence, and hibernation. It is likely that any impact from artificial lighting is species specific. 
Foraging in lighted areas may increase risk of predation or it may deter bats from flying in those areas. Bats 
that significantly alter their foraging patterns may increase their energy expenditures resulting in reduced 
reproductive rates. This depends on the context (e.g., duration, location, extent, type) of the lighting (USFWS 
2018b). In general, bats are inclined to favor dark environments (Lima and O’Keefe, 2013). Nevertheless, 
there have been numerous documented instances of bats foraging around artificial lights (Acharya and 
Fenton, 1999; Hickey et al., 1996; Polak et al., 2011; Schoeman, 2016). 
Most of what is known about the responses of bats to artificial light comes from research on European bat 
species, however, many do pertain to Myotis species. For instance, in England, the activity of Myotis species 
noticeably declined under different lighting conditions, including orange, white, and green light, while the 
impact of red light, though negative, was not statistically significant (Zeale et al., 2018). Studies in France 
showed the effects of lighting on Myotis species as negative (Azam et al., 2015; Lacoeuilhe et al., 2014).  
A study in Missouri evaluated the effects of light pollution on prey selection of bats at a community level by 
manipulating naturally dark areas with a short-term artificial light treatment and determining the diet of six 
species of insectivorous bats to examine the impact of artificial light at night (ALAN) (Cravens et al., 2017). 
Their results indicate that some specialist species may utilize artificial light to consume more preferred prey, 
as big brown bats and red bats increased their primary prey under artificial light in their study. Additionally, 
some generalist species may eat more moths around artificial light at night ALAN; as gray bats and little 
brown bats displayed a trend of consuming more moths and fewer beetles under artificial light, while evening 
bats and tricolored bats exhibited little difference between moths and beetles under the experimental light 
conditions in their study (Cravens et al., 2017).  
Another study completed in Missouri during the summer of 2017 (Cravens and Boyles, (2019) researched 
the effects of light pollution by measuring plasma ß-hydroxybutyrate (a blood metabolite) concentrations of 
six insectivorous bats in lit and unlit conditions, and measured activity levels of bats using acoustic monitors. 
Results of blood metabolite levels and acoustic activity data indicated species-specific changes in foraging 
behavior in response to artificial light: red bats were found to forage around lights to take advantage of 
concentrated prey resources, while big brown bats and gray bats avoided lit areas. Comparing blood 
metabolite levels with acoustic activity for evening bats and tricolored bats proved difficult in this study, but 
results indicated that these species may avoid lit areas, and acoustic-only data for Indiana bats and little 
brown bats indicated significantly greater activity at unlit sites than lit sites (Cravens and Boyles, 2019).  
A study by Seewagen and Adams (2021) tested the effects of broad-spectrum artificial light at night (ALAN) 
on presence/absence, foraging activity, and species composition in Connecticut. The study's findings clearly 
demonstrated that the little brown bat and big brown bat exhibited a strong aversion to light, while the 
evidence for light avoidance or attraction among the three species of migratory tree bats (hoary bat, silver-
haired bat, and eastern red bat) was either neutral or mixed. (Seewagen and Adams, 2021).  
Myotis species have been demonstrated to avoid foraging in lighted areas. The data for tricolored bats is not 
substantial, but in some studies, it appears they may avoid foraging in lit areas. Lighting during construction 
is temporary and effects to endangered bats are expected to be temporary. In a study by Pocock and 
Lawrence (2005) in Australia, car lights were found to penetrate a forest at distances of 1,181 ft in flat terrain, 
1,476-ft in gullies, and 854-ft across ridges. Calculating an average distance from this study yields 
approximately 1,200-ft impact area from car lighting. 
“Given that agencies may need to use artificial lighting temporarily during construction/maintenance 
activities, there is potential for Indiana bats and/or NLEBs to be temporarily affected if the light levels are 
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above existing baseline conditions. For projects without any construction lighting or with temporary lighting 
only during the winter, no effects to Indiana bats or NLEBs are anticipated from this stressor. For projects 
with temporary lighting during the active season where lighting is directed away from suitable habitat, no 
effects to Indiana bats or NLEBs are anticipated” (USFWS 2018b). 
AMMs-Lighting 
• WVDOH will direct temporary lighting away from suitable habitat, including down shielding as necessary, 

during the construction project. 
• No permanent lighting is proposed for this project. 
Summary-Lighting 
The Corridor H Wardensville to Virginia Line project will use artificial lighting temporarily during construction 
activities. The lighting being used is a standard directional light that focuses illumination on the work site 
limiting ambient light, and away from suitable bat habitat. Downshielding will be applied as necessary to 
minimize impacts. No permanent lighting is proposed for this project. 
8.5 Alteration of water/foraging habitat/composition of insect prey base effects 
Activities that reduce the quantity or that alter the qualities of water sources and foraging habitat may impact 
bats, even if conducted while individuals are not present. However, the extent of project impacts to streams, 
wetlands, and other foraging habitat will be addressed with BMPs, and are anticipated to result in 
insignificant impacts to the composition of insect prey base, even though many activities (sources) may 
result in an alteration of clean drinking water or foraging habitat (stressor) that may result in effects to bats 
(USFWS 2018b). 
Temporary effects on water quality could occur during construction, which could reduce local insect 
populations. Insects associated with aquatic habitats make up part of the diet of Indiana bats and NLEBs; 
therefore, impacts to water quality may result in temporary, short-term indirect effects on foraging bats during 
spring, summer, and autumn. BMPs will minimize erosion and subsequent sedimentation, thus reducing 
potential impacts on aquatic ecosystems (USFWS 2018b). 
The creation of airborne dust by construction equipment is likely to occur in all earth moving projects, the 
magnitude is dependent on many factors, including humidity, wind velocities and direction, and location of 
soil disturbances. Dust will be created during the spring, summer, and autumn when bats are roosting in 
adjacent forested habitats and possibly foraging throughout the project corridor. Any potential effects from 
dust would be very local within and immediately adjacent to the corridor. The implementation of dust control 
strategies and presence of adjacent vegetation will eliminate or greatly reduce the settling distance. It is very 
unlikely that dust created from construction would drift into a roost where an Indiana bat or NLEB is roosting 
(USFWS 2018b). 
Dust is known to coat adjacent vegetation, thus possibly reducing insect production locally along a narrow 
band; this may result in decreased foraging opportunities within the Limits of Disturbance. Data are not 
available for the effect of dust on bats. WVDOH will implement dust control strategies (i.e., watering down 
disturbed soil) during construction activities and any potential effects to Indiana bats or NLEBs from dust are 
anticipated to be insignificant. 
AMM- Alteration of water/foraging habitat/composition of insect prey base effects 
The WVDOH is required to complete a sediment and erosion control plan known as the Storm Water 
Pollution Prevention Plan (SWPPP) that is approved by the USFWS WVFO and the WVDEP. 



 

May 15, 2024  38 

The WVDOH’s sediment and erosion control plan must use the specialized Best Management Practices 
(BMPs) in order to limit, to the maximum extent possible, sediment laden water from reaching the streams. 
Erosion and sediment controls are included in the SWPPP. These measures will include: 
• Minimizing exposure of building material, building products, construction wastes, trash, landscape 

materials, fertilizers, pesticides, herbicides, detergents, sanitary waste, and other materials present on 
the site to precipitation and to storm water activities. 

• Installing and maintaining temporary and permanent storm water runoff management basins. 
• Directing storm water exiting sediment basins as well as any other outlets through grassy swales before 

it enters streams. 
• Temporary and permanent seeding on all cut and fill slopes, as soon as possible following disturbance 

activities, and no more than seven days after the activity. 
• Installing silt fencing and fiber rolls prior to disturbance and adjusting as necessary as conditions 

change and where grading or other disturbance activities will occur. 
• Preventing tracking of sediment or other construction associated materials offsite. 
• Implementing stockpile management procedures and practices to reduce or eliminate unintended 

transport of stockpiles of soils, sand, paving materials, and other construction materials. 
• Controlling dust by construction sequencing (to minimize the size of exposed areas), sprinkling exposed 

dirt with water, or using biodegradable, non-toxic, spray-on chemical soil treatments where necessary. 
• Protecting storm drain inlets. 
• Planning for regular site inspections by an environmental monitor, and for inspections pre-storm, during 

storm, and post-storm activity. 
• Implementing a plan for spill prevention and response for potential sources of pollution. 
In addition, the Corridor H Wardensville to VA Line project will have a plan in place for emergency spills. 
Construction machinery is equipped with fire suppression materials and spill kits containing absorbent pads 
in the event of an emergency. Equipment leaking oil, fuel, or hydraulics is repaired upon discovery of the 
leak before it is returned to a staging area or tram. Spills are reported to WVDEP and all applicable parties 
upon discovery, this includes conducting on-site construction inspections. A written follow-up report is 
submitted to WVDEP five days after discovery, and contains a description and cause of spill, dates spill 
occurred and expected length, if and when the spill will be corrected, and steps taken to prevent future spills. 
Summary- Alteration of water/foraging habitat/composition of insect prey base effects 
The WVDOH follows State and/or Federal wetland permitting, stormwater management, and water quality 
standards. Implementation of the standard BMPs (e.g., minimization of wetland fill, implementation of erosion 
control measures) is expected to provide for continued clean water and aquatic foraging habitat for the bats. 
Even if there are minor water quality changes that cause a temporary, localized reduction in prey base and 
drinking resources for the bats, WVDOH presumes that the surrounding landscape will continue to provide 
an abundant prey base of both terrestrial and aquatic insects during project construction, operation, and 
maintenance (USFWS 2018b). Therefore, any potential direct effects to the bats from a reduction in water 
quality are anticipated to be insignificant. 
8.6 Alteration of Air 
Smoke is a project related activity that may cause direct effects to bats. Slash piles may be burned where 
permitted by law. Impacts from heat are not expected given that slash piles are contained within open ROWs 
and are not placed directly under roosts. However, smoke during the active season can affect bats ranging 
from negligible, to harassment, to death. If the fire is small and far enough from roosts, no discernable 
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effects are anticipated. However, if the fire is larger or closer to roosts and winds are in the direction of 
roosts, there is a greater risk of smoke inhalation. All fires should be very small in size so as not to reduce 
road visibility. Small slash piles would be expected to burn over a short duration (USFWS 2018b). 
AMM-Alteration of Air 
Burning will only occur on days with no/very low wind, even for small fires, so that smoke will not drift and 
affect roosting bats. 
Summary-Alteration of Air 
Slash pile burns are typically small in size and controlled, no discernable effects to Indiana bats or NLEB are 
anticipated. 
8.7 Operations and Maintenance 
Bridge and culvert inspections, cleanings, and replacements may encounter and/or disturb bats perching on 
bridges or culverts. Drainage maintenance and ditch pulling involve removing obstructions to water passage 
in culverts and roadside ditches. These activities may include machinery which creates additional noise and 
vibrations. 
AMM-Operations and Maintenance 
Determinations for usage by bats will be made for each bridge and culvert inspection or maintenance. When 
found, TOYR restrictions will be observed. 
Summary- Operations and Maintenance 
Detecting bats or their usage will enable the proper implementation of TOYR restrictions to minimize direct or 
indirect harm to bats. 
8.8 Collisions 
Collision is a stressor that may directly kill or injure NLEBs. Bats may be killed or injured if they collide with 
vehicles when traveling between roosting and foraging areas, and possibly during migration (USFWS 
2018b). 
Collision risk of bats varies depending on time of year, location of road in relation to roosting/foraging areas), 
the characteristics of their flight, traffic volume, and whether young bats are dispersing (Lesinski 2007, 
Lesinski 2008, Russell et al. 2009, Bennett et al. 2011). Due to their small body size, carcass removal by 
scavengers, density of surrounding vegetation, and destruction upon collision, documenting bat roadkill is 
difficult, and research is limited. Lesinski et al. (2011) indicated that a review of previously published 
literature on factors causing bats to be killed at roads are not consistent and therefore it is difficult to predict 
exact sites where bats may be at risk. 
Bat activity levels and pattern fluctuate throughout the year. During certain seasons, such as breeding 
season or migration, bats may be more prone to crossing roads in search of food or suitable habitats. In a 
comparative analysis of research compiled by Fensom and Mathews (2015), researchers consistently 
reported mortality peaks during the mating and swarming season of each species (Kiefer et al. 1995; 
Haensel and Rackow, 1996; Lesinski, 2007; Gaisler et al. 2009; Lesinski et al. 2010; Medinas et al. 2012) or 
during migration to winter roosts (Medinas et al., 2012).  
As discussed above in Section 8.1.1 “Noise and Vibration Effects,” it is noteworthy that northern long-eared 
bats tend to either avoid or decrease their foraging activities in proximity to roads, a behavior that correlates 
with the noise intensity along the road – a parameter partially contingent on traffic volume (Schaub et al., 
2009). Additionally, in the presence of vehicles, 60% of documented Indiana bats exhibited avoidance 
behavior, which involved reversing their course at an average distance of 10 meters from automobiles. This 
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behavior suggests that bats perceive vehicles as a threat and are more inclined to crossroads with low traffic 
volume (Zurcher et al., 2010; Bennett and Zurcher, 2013). 
The impact of roads on bat populations also varies depending on the species. Species with foraging 
strategies associated with gleaning and woodland habitats are more susceptible to the barrier effect of roads 
compared to high-flying species that primarily feed in open spaces (Kerth and Melber, 2009, p. 270). Many 
woodland bat species forage mostly in edge habitats, such as those provided along roadsides (Grindal, 
1996). In the study by Russell et al. (2009) on Indiana bat and little brown bat colonies, the exiting bats were 
found to establish travel corridors utilizing canopy cover from the roost location throughout the surrounding 
fragmented landscape. This aligns with the results from Murray and Kurta’s research in 2004, where they 
observed that radio-tagged female Indiana bats did not fly over open fields but opted for wooded corridors for 
commuting paths, even in situations where a direct flight route would have covered half the distance. Open 
spaces may expose bats to predation, thus, they may make extensive use of linear landscape features, such 
as woodland edges along roads.  
In Russel et al. (2009) study, bats approached the road using tree canopy cover and fewer bats were 
recorded crossing where cover was absent. Their results indicated that the best landscape feature for bats 
commuting across a highway would be >20-m high trees immediately adjacent to the highway. 
The level of lethal take (vehicle collisions) is expected to be very low, although the exact level of take is 
difficult to quantify. Indiana bats frequently commute along forest edges (Brown and Brack 2003), and while 
the Indiana bat recovery plan indicates the species does not seem particularly susceptible to vehicle 
collisions (USFWS 2007), road mortality does pose a threat and has been documented in Indiana, northern 
long-eared, little brown, and small-footed bats (Russell et al. 2009). This study included Indiana bats, small-
footed bats, little brown bats, and northern long-eared bats crossing busy roadway corridors in Pennsylvania 
(Russell et al. 2009) and others in Poland such as (Lesiński et al. 2011). These studies show lowered 
amounts of bat mortality occurred in areas with higher canopy coverage and mature forested corridors 
leading up to the roadway. The current project area is largely comprised of these types of mature forest land 
uses where lower mortality would be expected. Open expanses of mowed fields adjacent to the roadway 
where large numbers of bats cross would be the areas of the project most likely to experience vehicle 
collisions because bats would be flying lower as they approach the roadway. In Russell et al. 2009, the 
researchers estimated less than 1% of bats crossing the roadway collided with traffic resulting in mortality 
over a six-month period. They identified 29 deceased bats including two Indiana bats over the six-month 
period, however observed over 26,000 bats in just 9.5 hours of observation. They also noted “However, the 
actual number of carcasses found is likely an underestimate of mortality and cannot be used reliably without 
correction” due to the difficulty in locating deceased bats. Bats crossing the Wardensville project would be 
doing so in a largely wooded corridor from dusk until dawn when roadway traffic is substantially reduced 
from daytime rates although factors causing bat mortality crossing the roadway are not consistent and 
therefor difficult to predict exact sites where bats may be at risk. 
AMM-Collision 
No AMM’s for this stressor are being proposed due to the nature of the effects and the ability of the bats to 
adapt. 
Summary-Collision 
Risk of collision appears to increase where canopy connectivity has been disrupted and there are no safe 
bat commuting routes across the road corridor or where bats use streams as travel corridors across 
roadways. Collision risk may also be higher in areas with extensive existing road networks where bats have 
few options but to crossroads to reach their foraging areas. This stressor is temporary for construction 
activities but may be long-term once the roadway is open to traffic. However, there are areas, such as the 
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Waites Run and Trout Run bridges which will serve travel corridors across the roadway. Effects of this 
stressor are difficult to predict, and bats should be able to adapt long-term with minimal lasting effects. 

9. Cumulative Effects 
The Corridor H Wardensville to VA Line project is meant to improve transportation within the region, improve 
connectivity with other highway systems, and spur economic development within the region. The influx of 
through-traffic and tourism from outside the region will require additional development within Hardy County to 
accommodate visitors as well as new residents attracted by additional economic and recreational 
opportunities. 
Reasonably foreseeable future actions in the project area include developments planned by Hardy County 
and the Town of Wardensville, and activities planned in the GWNF. Hardy County is advertising the 
availability of approximately 6 acres of land for industrial/business development north of downtown 
Wardensville, in open spaces near the junction of WV 259 and WV 55 north of downtown (Hardy County 
Development Authority, 2023). The Town of Wardensville has two small areas planned for residential 
development in the open spaces northeast of Town Hall and north of Isaac Street. Additional business and 
residences in these locations would add to downtown traffic. Despite these projects, the area will remain 
rural.  
In addition to the Corridor H, Wardensville to VA Line project, only one other activity was identified within 
action area of the project that requires formal consultation with the USFWS. The Sandy Ridge Yellow Pine 
Enhancement Project by the George Washington and Jefferson National Forests will overlap in part with the 
Corridor H Wardensville to VA Line project area. The following is the from the Environmental Assessment 
completed by the GWJNF: 
“Northern long-eared bat - The determination of effect for the proposed activities is “May affect, likely to 
adversely affect” for the northern long-eared bat. However, there are no effects beyond those previously 
disclosed in the programmatic biological opinion on implementing the final 4(d) rule dated January 5, 2016. 
Any taking that may occur incidental to this project is not prohibited under the final 4(d) rule (50 CFR 
§17.40(o)). Online verification letter generated through the IPaC system on February 10, 2021, satisfies the 
Forest Service’s responsibilities under ESA section 7(a)(2) relative to the northern long-eared bat for this 
project.” (USFS 2021). 
There are no other known future federal, state, or private actions that are reasonably certain to occur within 
the action area that will impact the NLEB requiring formal consultation. 

10. Conclusions and Effect Determinations 
The WVDOH on behalf of FHWA has determined the project may affect, not likely to adversely affect 
(insignificant – never reaches the level where take occurs, or discountable – extremely unlikely to occur; or 
entirely a beneficial effect) the following species due to lack of presence within the project area: 
• Northeastern bulrush (Scirpus ancistrochaetus) 
• Shale barren rock cress (Boechera serotina) 
• Indiana bat (Myotis sodalis) 
• Virginia big-eared bat (Corynorhinus townsendii virginianus) 
• Rusty patched bumble bee (Bombus affinis) 
The green floater (Lasmigona subviridis) and the Tricolored Bat (Perimyotis subflavus) are proposed 
species. Neither species will be Jeopardized by the proposed action. 
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The monarch butterfly (Danaus plexippus) is a candidate species, and no further consultation is required at 
this time. 
There are no designated critical habitats within the project area (IPaC 2024). 
The WVDOH on behalf of FHWA has determined the project may affect, likely to adversely affect 
(measurable or significant effects – will require formal consultation) the northern long-eared bat (Myotis 
septentrionalis). 
• Proportionally, the forested area located within the preliminary LOD (515 acres) represents 

approximately 2.3% of available forested habitat located within 2 miles of the project area (Action Area). 
• Although two, non-reproductive (juvenile) males were captured within the GWNF during the 2019 and 

2022 mist net compliance surveys for the proposed project, no historically documented or recently 
known maternity colonies have been found within the study area of the Corridor H, Wardensville to 
Virginia Line project. WVDNR confirmed this finding stating that there are no known roosts within 
proximity of the project, and noted the only NLEB capture location data they have near the project is the 
record of the WVDOH 2019 and 2022 captures (Appendix D). In addition, USFWS WVFO indicated that 
the only additional capture data they have is 6 miles to the west of the project area. 

• NLEBs have not been known to occupy Dyers Cave which is the closest known established hibernacula to 
the project corridor, which is located approximately 3.4 miles due west of the western terminus of the 
project. 

• WVDOH plans to minimize tree clearing to the extent practicable within the project limits. Where 
applicable, trees will remain intact within infield areas associated with ramps or secondary roadway 
connections, etc. 

• Seasonal tree cutting restrictions will be applied, with cutting taking place from November 15 through 
March 31 only. 

• All BMPs through approved E&S and SWPPP will be implemented pre, during, and post construction. 
• Impacts to intact or contiguous forest habitat that are used by bats for foraging, roosting and travel, are 

considered proportionally negligible given the availability of other similar contiguous forest habitat 
located both north and south of the project corridor. 
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 Impact Avoidance and Minimization Measures 
Potential Stressor AMM 

Noise and Vibration No AMM’s for this stressor are being proposed due to the temporary nature of the effects and the ability of the 
bats to adapt. 

Tree Removal Wintertime clearing for this project (tree cutting between November 15 and March 31 only). 
Tree clearing within the construction footprint will be minimized to the extent practicable. 

Structure Removal Wintertime demolition of existing structures within the LOD (structure removal between November 15 and 
March 31 only). 

Lighting The WVDOH will direct temporary lighting away from suitable habitat during the construction project. 

No permanent lighting is proposed for this project 
Alteration of water/foraging 
habitat/ composition of insect 
prey base effects 

The WVDOH’s sediment and erosion control plan must use the specialized Best Management Practices in 
order to limit, to the maximum extent possible, sediment laden water from reaching the streams. Erosion and 
sediment controls are included in the Storm Water Pollution Prevention Plan (SWPPP). These measures may 
include: 
Minimizing exposure of building material, building products, construction wastes, trash, landscape materials, 
fertilizers, pesticides, herbicides, detergents, sanitary waste and other materials present on the site to 
precipitation and to storm water activities. 

Installing and maintaining temporary and permanent storm water runoff management basins. 

Directing storm water exiting sediment basins as well as any other outlets through grassy swales before it 
enters streams. 

Temporary and permanent seeding on all cut and fill slopes, as soon as possible following disturbance 
activities, and no more than seven days after the activity. 

Installing silt fencing and fiber rolls prior to disturbance and adjusting as necessary as conditions change and 
where grading or other disturbance activities will occur. 

Preventing tracking of sediment or other construction associated materials offsite. 

Implementing stockpile management procedures and practices to reduce or eliminate unintended transport of 
stockpiles of soils, sand, paving materials, and other construction materials. 

Controlling dust by construction sequencing (to minimize the size of exposed areas), sprinkling exposed dirt 
with water, or using biodegradable, non-toxic, spray-on chemical soil treatments where necessary. 

Protecting storm drain inlets. 
Planning for regular site inspections by an environmental monitor, and for inspections pre-storm, duringstorm, 
and post-storm activity. 

Implementing a plan for spill prevention and response for potential sources of pollution. 

Emergency Spills Construction machinery is equipped with fire suppression materials and spill kits containing absorbent pads in 
the event of an emergency. Equipment leaking oil, fuel, or hydraulics is repaired upon discovery of the leak 
before it is returned to a staging area or tram. Spills are reported to WVDEP and all applicable parties upon 
discovery, this includes on-site construction inspections. 

A written follow-up is submitted to WVDEP five days after discovery, and comprises description and cause of 
spill, dates spill occurred and expected length, if and when the spill will be corrected, and steps taken to prevent 
future spills. 

Bridge/Culvert  
Inspections/Maintenance 

Determinations for usage by bats will be made for each bridge and culvert inspection or maintenance. When 
found, TOYR restrictions will be observed. 

Alteration of Air Burning will only occur on days with no/very low wind, even for small fires, so that smoke will not drift and 
affect roosting bats. 

Collision No AMM’s for this stressor are being proposed due to the temporary nature of the effects and the ability of the 
bats to adapt. 

 



Species covered in the biological assessment for the Corridor H Wardensville to VA Line Project 

Resource Federal Listing Agency Survey Date Findings Findings 
Submission Date Date of Concurrence Survey Expiration Date/ 

Additional Comments 
T&E Plants 

 
NBR 

 
Endangered 

USFWS Summer 2019 Absence 2/2/2020 03/19/2020 (USFWS) 9/1/2021 

USFWS Summer 2022 Absence 12/22/2022 1/18/2023 Summer 2024 
 
 
 

SBRC 

 
 
 

Endangered 

 
 

USFWS 

 
 

Summer 2019 

 
 

Absence 

 
 

2/2/2020 

 
03/19/2020 (USFWS); 
(05/14/2020) WVDNR; 
(11/24/2020) USFWS 

 
 

9/1/2021 

USFWS Summer 2022 Absence 12/22/2022 1/18/2023 Summer 2024 

T&E Animals 
 

NLEB 
 

Endangered 
USFWS Summer 2019 Mist Netting Captures 11/14/2019 11/25/2019 5/15/2024 

USFWS Summer 2022 Mist Netting Captures 11/14/2022 12/22/2022 5/15/2027 
 

IBAT 
 

Endangered 
USFWS Summer 2019 Mist Netting No Captures 11/14/2019 11/25/2019 5/15/2024 

USFWS Summer 2022 Mist Netting No Captures 11/14/2022 12/22/2022 5/15/2027 
 

VBEB 
 

Endangered 
USFWS Summer 2019 Mist Netting No Captures 11/14/2019 11/25/2019 5/15/2024 

USFWS Summer 2022 Mist Netting No Captures 11/14/2022 12/22/2022 5/15/2027 
 

Tricolored bat 
 

Proposed 
USFWS Summer 2019 Mist Netting No Captures 11/14/2019 11/25/2019 5/15/2024 

USFWS Summer 2022 Mist Netting No Captures 11/14/2022 12/22/2022 5/15/2027 
 
 
 

RPBB 

 
 
 

Endangered 

USFWS Summer 2019- Habitat Presence 2/4/2020 3/19/2020  

USFWS Spring/Summer 2020 P/A Absence 1/20/2021 2/25/2021  

USFWS Spring/Summer 2021 P/A Absence 9/14/2021 11/23/2021  

 
USFWS 

 
Spring/Summer 2022 P/A 

 
Absence 

 
12/22/2022 

 
1/18/2023 

may need additional P/A survey 
prior to construction 

per USFWS. 

Monarch Candidate USFWS No surveys required at this time 
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Phases of Construction 

 
  



WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

CHART FOR ESTIMATED CONTRACT TIME

DATE:  1/27/2023 SHEET

ACTIVITY
UNIT OF 

WORK
PROD RATE WORKING DAYS

Grade and Drain

Mobilization 30

Erosion Control 30

Clearing and Grubbing AC 5 AC/DAY 60

Excavation CY
CY/Day                  2 - 

Shifts
550

Pipe LF LF/DAY 230

Fencing LF LF/DAY 45

Seeding and Mulching AC AC/DAY 15

Guardrail LF/DAY 15

Bridge No One (Trout Run Cut Off Road)

Abutment One

Predrilled and Grouted Piles EA 4 Piles/Day 5

Forming and Pouring Footings EA 2 Days/Bent 5

Forming and Pouring Caps EA 5 Days/Bent 10

Curing Time for Caps EA 6 Days/Bent 10

Placement of Embankment CY CY/Day 10

Abutment Two

Predrilled and Grouted Piles EA 4 Piles/Day 5

Forming and Pouring Footings EA 2 Days/Bent 5

Forming and Pouring Caps EA 5 Days/Bent 10

Curing Time for Caps EA 6 Days/Bent 10

Placement of Embankment CY CY/Day 10

Pier Construction

Predrilled and Grouted Piles EA 4 Piles/Day 10

Forming and Pouring Footings EA 2 Days/Bent 10

Forming and Pouring Caps EA 5 Days/Bent 10

Curing Time for Caps EA 6 Days/Bent 10

Placement of Embankment CY CY/Day 10

Bridge Construction

Fabrication of Plate Girders EA 200

Erect Steel Beams (Includes Field Splice) EA 3 EA/DAY 10

Form and Pour End Diaphragms Span 27 DAY/SPAN 30

Deck Curing DAY 5 DAY/LAST SPAN 5

Metal Rails Span 4 Span/DAY 5

Form and Place Barrier LF 40 LF/DAY 40

Grooving Deck Span 1 DAY/SPAN 5

Concrete Approach Slabs EA 5 DAYS/EA 10

Approach Slab Curing DAY 10

FEDERAL-AID PROJECT:  STATE PROJECT NO:  COUNTY:  

NAME:  PHONE NO:  WORK DAYS FROM MATRIX = CONTRACT TIME:  

1 OF 1

25 50 75 100 125 150 175 475200 225 250 275 300 325

Steve Runyon 304-414-6478 625 DAYS

500 525 550 575

NHPP-2024(015)D X316-H-125.16  04 Hardy

350 375 400 425 450 600 625 650



WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

CHART FOR ESTIMATED CONTRACT TIME

DATE:  1/27/2023 SHEET

ACTIVITY
UNIT OF 

WORK
PROD RATE WORKING DAYS

Bridge No 11740, 11741, 11742, 11743, 11744, 11745

Mobilization 20

Erosion Control 20

Excavation CY CY/DAY 20

Predrilled and Grouted Piles EA Piles/Day 50

Forming and Pouring Footings EA Days/Bent 200

Fabrication of Plate Girders DAY 295

Erect Steel Beams (Includes Field Splice) EA EA/DAY 125

Form and Pouring Concrete Deck Span DAY/SPAN 100

Metal Rails Span Span/DAY 125

Form and Place Barrier LF LF/DAY 90

Grooving Deck Span DAY/SPAN 30

Concrete Approach Slabs EA DAYS/EA 120

Approach Slab Curing DAY 10

FEDERAL-AID PROJECT:  STATE PROJECT NO:  COUNTY:  

NAME:  PHONE NO:  WORK DAYS FROM MATRIX = CONTRACT TIME:  Steve Runyon 304-414-6478 825 DAYS

NHPP-2026(015)D X316-H-125.16  05 Hardy

800 825 850650 675 700 725 750 775500 525 550 575 600 625350 375 400 425 450 475200 225 250 275 300 325

1 OF 1

25 50 75 100 125 150 175



WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

CHART FOR ESTIMATED CONTRACT TIME

DATE:  1/27/2023 SHEET

ACTIVITY
UNIT OF 

WORK
PROD RATE WORKING DAYS

Paving Contract

Mobilization 10

Erosion Control 10

Fine Grading LF LF/DAY 50

Aggregate Base Course CY CY/DAY 100

Asphalt/Concrete Pavement TN/CY 250

Shoulder Construction LF LF/DAY 20

Guardrail LF LF/DAY 10

Signs/Pavement Markings DAY 20

FEDERAL-AID PROJECT:  STATE PROJECT NO:  COUNTY:  

NAME:  PHONE NO:  WORK DAYS FROM MATRIX = CONTRACT TIME:  

470

NHPP-2031(001)D X316-H-125.16  06 Hardy

Steve Runyon 304-414-6478 470 DAYS

500 525 550 575350 375 400 425 450 475200 225 250 275 300 325

1 OF 1

25 50 75 100 125 150 175
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

West Virginia Ecological Services Field Office
6263 Appalachian Highway

Davis, WV 26260-8061
Phone: (304) 866-3858 Fax: (304) 866-3852

In Reply Refer To: 
Project Code: 2024-0078333 
Project Name: Corridor H-Wardensville to VA Line
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

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

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

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

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
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▪

evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

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

Migratory Birds: In addition to responsibilities to protect threatened and endangered species 
under the Endangered Species Act (ESA), there are additional responsibilities under the 
Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to 
protect native birds from project-related impacts. Any activity, intentional or unintentional, 
resulting in take of migratory birds, including eagles, is prohibited unless otherwise permitted by 
the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more 
information regarding these Acts, see Migratory Bird Permit | What We Do | U.S. Fish & Wildlife 
Service (fws.gov).

The MBTA has no provision for allowing take of migratory birds that may be unintentionally 
killed or injured by otherwise lawful activities. It is the responsibility of the project proponent to 
comply with these Acts by identifying potential impacts to migratory birds and eagles within 
applicable NEPA documents (when there is a federal nexus) or a Bird/Eagle Conservation Plan 
(when there is no federal nexus). Proponents should implement conservation measures to avoid 
or minimize the production of project-related stressors or minimize the exposure of birds and 
their resources to the project-related stressors. For more information on avian stressors and 
recommended conservation measures, see https://www.fws.gov/library/collections/threats-birds.

In addition to MBTA and BGEPA, Executive Order 13186: Responsibilities of Federal Agencies 
to Protect Migratory Birds, obligates all Federal agencies that engage in or authorize activities 
that might affect migratory birds, to minimize those effects and encourage conservation measures 
that will improve bird populations. Executive Order 13186 provides for the protection of both 
migratory birds and migratory bird habitat. For information regarding the implementation of 
Executive Order 13186, please visit https://www.fws.gov/partner/council-conservation- 
migratory-birds.

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

Attachment(s):

Official Species List

https://www.fws.gov/sites/default/files/documents/endangered-species-consultation-handbook.pdf
https://www.fws.gov/sites/default/files/documents/endangered-species-consultation-handbook.pdf
https://www.fws.gov/program/migratory-bird-permit/what-we-do
https://www.fws.gov/program/migratory-bird-permit/what-we-do
https://www.fws.gov/library/collections/threats-birds
https://www.fws.gov/partner/council-conservation-migratory-birds
https://www.fws.gov/partner/council-conservation-migratory-birds
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OFFICIAL SPECIES LIST
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

West Virginia Ecological Services Field Office
6263 Appalachian Highway
Davis, WV 26260-8061
(304) 866-3858
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PROJECT SUMMARY
Project Code: 2024-0078333
Project Name: Corridor H-Wardensville to VA Line
Project Type: Road/Hwy - New Construction
Project Description: The project is to construct a new 4-Lane divided highway on Appalachian 

Corridor H, Wardensville to Virginia Line project in Hardy County, WV. 
The proposed length of the project is approximately 7.6 mi (12.2 km) and 
begins approximately 2.5 miles west of at the town of Wardensville, WV 
(39.070388°, -78.640733° DD) and extends east to the Virginia state line 
(39.085587°, - 78.511898° DD). This project is expected to begin 
construction in 2024 and continue for four to six years until completion.

Project Location:
The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@39.0770593,-78.53601042694143,14z

Counties: Virginia and West Virginia

https://www.google.com/maps/@39.0770593,-78.53601042694143,14z
https://www.google.com/maps/@39.0770593,-78.53601042694143,14z


Project code: 2024-0078333 04/17/2024 15:19:22 UTC

   5 of 8

1.

ENDANGERED SPECIES ACT SPECIES
There is a total of 8 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. Note that 1 of these species should be 
considered only under certain conditions.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

1

https://www.fisheries.noaa.gov/
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MAMMALS
NAME STATUS

Indiana Bat Myotis sodalis
There is final critical habitat for this species. Your location does not overlap the critical habitat.
This species only needs to be considered under the following conditions:

All activities in this location should consider potential effects to this species. This project is 
not within a known-use area, but potentially occupied habitat may exist. Please contact the 
WVFO for further coordination.
All activities in this location should consider potential effects to this species. This project is 
within known Indiana bat habitat, which may include spring staging, fall swarming, winter 
hibernacula, and summer roosting. Please contact the WVFO.

Species profile: https://ecos.fws.gov/ecp/species/5949

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Endangered

Tricolored Bat Perimyotis subflavus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/10515

Proposed 
Endangered

Virginia Big-eared Bat Corynorhinus (=Plecotus) townsendii virginianus
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/8369

Endangered

CLAMS
NAME STATUS

Green Floater Lasmigona subviridis
There is proposed critical habitat for this species. Your location does not overlap the critical 
habitat.
Species profile: https://ecos.fws.gov/ecp/species/7541

Proposed 
Threatened

INSECTS
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

FLOWERING PLANTS
NAME STATUS

Northeastern Bulrush Scirpus ancistrochaetus
Population:
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6715

Endangered

Shale Barren Rock Cress Boechera serotina Endangered

https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/10515
https://ecos.fws.gov/ecp/species/8369
https://ecos.fws.gov/ecp/species/7541
https://ecos.fws.gov/ecp/species/9743
https://ecos.fws.gov/ecp/species/6715
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NAME STATUS

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6018

CRITICAL HABITATS
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL 
ABOVE LISTED SPECIES.

https://ecos.fws.gov/ecp/species/6018
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IPAC USER CONTACT INFORMATION
Agency: West Virginia Department of Transportation
Name: Lovell Facemire
Address: 400 W Washington Street Suite 301
City: Charleston
State: WV
Zip: 25301
Email lovell.facemire@mbakerintl.com
Phone: 3045390377

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Federal Highway Administration
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Bridge Details and Profile 
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REVISIONNO. DATE BY
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CHECKED

REVIEWED

SHEET

BRIDGE NO.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
ENGINEERING DIVISION

DESIGNED        DATE

11741

OF B167L.A. GATESL.A. GATES
ENGINEERS & CONSULTANTSENGINEERS & CONSULTANTS

CompanyCompany
BECKLEY, BLUEFIELD & HURRICANE WEST VIRGINIA

www.lagates.com CIVIL

MUNICIPAL
NATURAL GAS

STRUCTURAL

TRANSPORTATION

STATE FEDERAL COUNTY SHEET
NO.DISTRICT TOTALPROJECT NUMBERS

X316-H-
125.16.00

NHPP-0484
(119) 5 HARDY

HARDY CO. 23/12-VA STATE LINE BRIDGES

10/23

10/23

10/23BMB

MEM

RWR

10/23CSS

B

B

AA

SECTION A-A

2
1

SLOPE PROTECTION
CRUSHED ROCK

8" 4"

SECTION B-B

1'
-8

"

8"

8"
4"

8"

(BELOW BRIDGE ONLY)
CONCRETE SILL

NO. 5 BARS

ENGINEERING FABRIC
FOR EROSION
CONRTOL

NO. 5 BARSENGINEERING FABRIC
FOR EROSION
CONRTOL

CRUSHED ROCK SLOPE PROTECTION AT
ABUTMENT 1 SHALL EXTEND 3' BEYOND THE
OUTSIDE LIMITS OF THE SUPERSTRUCTURE
FASCIAS, AND FROM THE FACE OF THE
ABUTMENT FOR THE DISTANCE SHOWN.

LIMITS OF CRUSHED
ROCK SLOPE
PROTECTION

1'
-8

"

FOUNDATION
PROTECTION

NOTES:

WORK THIS SHEET WITH ELEVATIONS ON SHEETS B2 AND B3 AND FOUNDATION LAYOUTS ON
SHEETS B16 AND B17.

FOR BRIDGE PROFILES AND BEGINNING AND END BRIDGE STATIONS, SEE SHEETS B2 AND B3.

FOR GENERAL NOTES, SEE SHEETS B7 THRU B11.

FOR INDEX OF SHEETS, SEE SHEET B6.

FOR FOUNDATION PROTECTION DETAILS, SEE SHEET B2.

FOR THE SITUATION PLAN WITH TEST BORINGS, SETTLEMENT MONITORING PINS, AND
ABUTMENT GRADING INFORMATION, SEE SHEET B133.

TO BE
RELOCATED

180'-0"
(SPAN 1)

240'-0"
(SPAN 2)

180'-0"
(SPAN 3)

600'-0"
℄ BEARING TO ℄ BEARING

CRUSHED ROCK SLOPE
PROTECTION DETAILS

NTS

SLOPE PROTECTION
CRUSHED ROCK

CONCRETE SILL

FINISHED
GRADE

POINT B
POINT C

NORTHING EASTING
ABUT 1 SLOPE PROTECTION LIMITS

POINT D

POINT A 2221365.0528209738.1538

PT A

PT B

PT C

PT D

2221339.4332209672.0524
2221330.6288209649.5537
2221306.2618209587.2868

TROUT RUN
GENERAL PLAN

PT 1

PT 2
PT 3

PT 4

PT 5

POINT 2
POINT 3

NORTHING EASTING
ABUT 1 FOUNDATION PROTECTION LIMITS

POINT 4

POINT 1 2221306.5159209898.0185
2221303.1711209876.4125
2221380.7476209832.6361
2221286.2256209549.1970

POINT 5 2221251.4948209524.6511

 PROPOSED CORRIDOR H
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603'-0" PAVING NOTCH TO PAVING NOTCH

PROFILE
GRADE

BRG ABUTMENT 1
STA 7523+40.00
EL 1053.36

180'-0"
(SPAN 1)

1'-6" 1'-6"

BRG ABUTMENT 2
STA 7529+40.00
EL 1066.31

240'-0"
(SPAN 2)

180'-0"
(SPAN 3)

PIER 1
STA 7525+20.00
EL 1056.69

PIER 2
STA 7527+60.00
EL 1062.19

SEMI-INT
SEMI-INT

6'-0" DIA CAISSON
(TYP PIERS)

5'-6" DIA ROCK
SOCKET (TYP
PIERS)

VERTICAL CURVE
VPI STA = 7519+00.00
VPI EL = 1042.5
g1 = - 5.10%
g2 = + 2.29%
CURVE LENGTH = 1,200.00
K = 162.425

HYDRAULIC DATA (EXISTING)
Q(25) ELEV = 998.17
Q(50) ELEV = 998.74
Q(100) ELEV = 999.24

HYDRAULIC DATA (PROPOSED)
Q(25) ELEV = 998.53
Q(50) ELEV = 999.30
Q(100) ELEV = 1000.06

ORDINARY
HIGH WATER
EL 993

(Q100)
EL 1000.06

(Q25)
EL 998.53

(Q50)
EL 999.30

B2

SLEEPER SLAB
STA 7523+16.50
EL 1053.07

SLEEPER SLAB
STA 7529+63.50
EL 1066.85LEATHERMAN

ACCESS
EL 1002.02

55' (±)
CLEAR

44
' (

±
)

BEGIN BRIDGE
STA 7523+38.50

END BRIDGE
STA 7529+41.50

APPROACH
SLAB
LOW BRIDGE
SEAT
EL 1044.371
BOTTOM OF
FOOTING
EL 1028.87

HP14X89 STEEL
BEARING PILE,
DRIVEN (TYP)

APPROACH
SLAB

LOW BRIDGE
SEAT
EL 1057.319

BOTTOM OF
FOOTING
EL 1050.00

EST PILE TIP
EL 1017.0 (TRB-19)
EL 1018.0 (TRB-20)
MIN PILE TIP
EL 1018.6 (TRB-19
EL 1019.2 (TRB-20)

TOP OF SOCKET
EL 984.0

EST CAISSON
TIP EL 970.0

TOP OF SOCKET
EL 986.0

EST CAISSON
TIP EL 972.0

NOTE:

ELEVATIONS SHOWN ARE ALONG PROFILE  GRADE LINE.

SEE SHEET B1 FOR CRUSHED ROCK SLOPE PROTECTION
DETAILS.

APPROX TOP OF ROCK
2'

-0
"

(Q500)
EL 1001.90

78" STEEL
PLATE
GIRDER

APPROXIMATE
EXISTING
GROUND

FOUNDATION
PROTECTION
(TYP)

FOUNDATION
PROTECTION

8" CRUSHED
ROCK SLOPE
PROTECTION

LOW BRIDGE
SEAT EL
1047.558

FIX LOW BRIDGE
SEAT EL
1053.052

FIX

BENCH
EL 1053.00

BENCH
EL 1033.87

MSE WALL

DESIGN
SCOUR EL
981.9

DESIGN
SCOUR EL
991.70

DESIGN
SCOUR EL
985.8

ROCK
FREE
ZONE

EST PILE TIP
EL 986.0 (TRB-11)
EL 988.0 (TRB-12)
MIN PILE TIP
EL 987.3 (TRB-11)
EL 989.4 (TRB-12)

57'-0"

16
'-0

"

5'-0" 5'
-0

"
5'

-0
"

5'-0"

PIER COLUMN
(TYP)

FOUNDATION
PROTECTION
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SCALE: 1" = 40'

DETAIL - FOUNDATION PROTECTION SECTION (ABUTMENT 1)
NTS

DETAIL - FOUNDATION PROTECTION PLAN (AT PIERS)
NTS

EASTBOUND

TROUT RUN BRIDGE
ELEVATION VIEW

(Q500)
EL 1001.90

APPROXIMATE EXISTING
GROUND

FOUNDATION
PROTECTION

8" CRUSHED ROCK
SLOPE PROTECTION

CONCRETE SILL

EL 1003

2'
-0

"

LEATHERMAN ACCESS
EL 1002.02
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VERTICAL CURVE
VPI STA = 7519+00.00
VPI EL = 1042.5
g1 = - 5.10%
g2 = + 2.29%
CURVE LENGTH = 1,200.00
K = 162.425

HYDRAULIC DATA (EXISTING)
Q(25) ELEV = 998.17
Q(50) ELEV = 998.74
Q(100) ELEV = 999.24

HYDRAULIC DATA (PROPOSED)
Q(25) ELEV = 998.53
Q(50) ELEV = 999.30
Q(100) ELEV = 1000.06

B3

NOTES:

ELEVATIONS SHOWN ARE ALONG PROFILE  GRADE LINE.

SEE SHEET B2 FOR FOUNDATION PROTECTION DETAILS.

SEE SHEET B1 FOR CRUSHED ROCK SLOPE PROTECTION
DETAILS.
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603'-0" PAVING NOTCH TO PAVING NOTCH

PROFILE
GRADE

BRG ABUTMENT 1
STA 7523+40.00
EL 1053.36

180'-0"
(SPAN 1)

1'-6" 1'-6"

BRG ABUTMENT 2
STA 7529+40.00
EL 1066.31

240'-0"
(SPAN 2)

180'-0"
(SPAN 3)

PIER 1
STA 7525+20.00
EL 1056.69

PIER 2
STA 7527+60.00
EL 1062.19

SEMI-INT
SEMI-INT

6'-0" DIA CAISSON
(TYP PIERS)

5'-6" DIA ROCK
SOCKET (TYP
PIERS)

ORDINARY
HIGH WATER
EL 993

(Q100)
EL 1000.06

(Q25)
EL 998.53

(Q50)
EL 999.30

SLEEPER SLAB
STA 7523+16.50
EL 1053.07

SLEEPER SLAB
STA 7529+63.50
EL 1066.85LEATHERMAN

ACCESS
EL 1001.38

55' (±)
CLEAR

45
' (

±
)

BEGIN BRIDGE
STA 7523+38.50

END BRIDGE
STA 7529+41.50

APPROACH
SLAB
LOW BRIDGE
SEAT
EL 1044.291
BOTTOM OF
FOOTING
EL 1028.87

HP14X89 STEEL
BEARING PILE,
DRIVEN (TYP)

APPROACH
SLAB

LOW BRIDGE
SEAT
EL 1057.239

BOTTOM OF
FOOTING
EL 1050.00

EST PILE TIP
EL 1015.0
MIN PILE TIP
EL 1016.9TOP OF SOCKET

EL 983.0

EST CAISSON
TIP EL 969.0

TOP OF SOCKET
EL 986.0

EST CAISSON
TIP EL 972.0

APPROX TOP OF ROCK

(Q500)
EL 1001.90

78" STEEL
PLATE
GIRDER

APPROXIMATE
EXISTING
GROUND

FOUNDATION
PROTECTION

LOW BRIDGE
SEAT EL
1047.478

FIX LOW BRIDGE
SEAT EL
1052.972

FIX

BENCH
EL 1033.87

MSE WALL

DESIGN
SCOUR EL
991.70

DESIGN
SCOUR EL
985.8

ROCK
FREE
ZONE

EST PILE TIP
EL 984.0
MIN PILE TIP
EL 985.4 (TRB-1)
EL 985.6 (TRB-2)

WESTBOUND PROFILE
SCALE: 1" = 40'

WESTBOUND

TROUT RUN
ELEVATION VIEW

2'
-0

"

FOUNDATION
PROTECTION
(TYP)

8" CRUSHED
ROCK SLOPE
PROTECTION

BENCH
EL 1053.00

DESIGN
SCOUR EL
981.9



3'-3" 6 SPACES AT 8'-10" = 53'-0" 3'-3"

 GIRDER H  GIRDER I  GIRDER J  GIRDER K  GIRDER L  GIRDER M  GIRDER N

78" STEEL
PLATE
GIRDER (TYP)

12'-0"
(TRAVEL LANE)

6'-0" 12'-0"
(TRAVEL LANE)

1'-3"
(BARRIER)

59'-6"
(OUT TO OUT)

8 
1/

2"

VARIES
(RAMP A)

VARIES
(SHOULDER)

1'-3"
(BARRIER)

 EASTBOUND BRIDGE

PROFILE GRADE LINE

2'
-8

"
(P

LU
M

B)

 PROPOSED CORRIDOR H

2.00%

TYPE F BARRIER
(TYP)

2.00%

15'-9"

2 - 1 1/2" DIA
CONDUIT FOR
FUTURE
USE (TYP EACH SIDE)

ALUMINUM RAIL
ANODIZED TO MATCH
WEATHERING STEEL COLOR
(OUTSIDE BARRIER ONLY)90°00'00"

DRAINAGE SCUPPER (TYP)
SEE SCUPPER DETAILS,
SHEET B96

8 1/2" CLASS H CONCRETE DECK (INCLUDES 1/4" TOLERANCE FOR GRINDING)*

*

TYPICAL SECTION
SCALE: 3/8" = 1'-0"

B4
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3'-3"6 SPACES AT 9'-6" = 57'-0"3'-3"

 GIRDER G GIRDER F GIRDER E GIRDER D GIRDER C GIRDER B GIRDER A

78" STEEL
PLATE
GIRDER (TYP)

12'-0"
(TRAVEL LANE)

6'-0"12'-0"
(TRAVEL LANE)

1'-3"
(BARRIER)

63'-6"
(OUT TO OUT)

8 
1/

2"

VARIES
(RAMP D)

VARIES
(SHOULDER)

1'-3"
(BARRIER)

 WESTBOUND BRIDGE

15'-9"

2'
-8

"
(P

LU
M

B)

TYPE F BARRIER
(TYP)

2.00%

2 - 1 1/2" DIA
CONDUIT FOR
FUTURE
USE (TYP EACH SIDE)

ALUMINUM RAIL ANODIZED TO
MATCH WEATHERING STEEL COLOR
(OUTSIDE BARRIER ONLY)

90°00'00"

DRAINAGE SCUPPER (TYP)
SEE SCUPPER DETAILS,
SHEET B96

PROFILE GRADE LINE

 PROPOSED CORRIDOR H

2.00%

8 1/2" CLASS H CONCRETE DECK (INCLUDES 1/4" TOLERANCE FOR GRINDING)*

*

TYPICAL SECTION
SCALE: 3/8" = 1'-0"

8 
1/

2"

*
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1A
2A
3A
4A
5A
6A
7A

1B
2B
3B
4B
5B
6B
7B

1C
2C
3C
4C
5C
6C
7C

1D
2D
3D
4D
5D
6D
7D

1E
2E
3E
4E
5E
6E
7E

EB GIRDER ERECTION:

THE FOLLOWING CONSTRUCTION SEQUENCE IS
CONCEPTUAL AND FOR INFORMATIONAL PURPOSES ONLY.

1) MOBILIZE A 350-TON ALL-TERRAIN CRANE (E.G. GROVE
GMK6350) TO THE SOUTH OF EB PIER 1.

2) TEMPORARY PIER SUPPORTS, SHORING TOWERS, OR
ADDITIONAL HOLDER CRANES (TO BE DESIGNED/SIZED BY
CONTRACTOR) MAY BE NECESSARY TO ENSURE STABILITY OF
INDIVIDUAL GIRDER LINES, BASED ON THE CONTRACTOR'S MEANS
AND METHODS.

3) DELIVER AND INSTALL FIELD SECTION 2 OF GIRDERS 6 AND 7
(7B AND 6B) ATOP THE PIER. THE FIRST LIFT WILL CONSIST OF A
PAIR OF GIRDERS CONNECTED BY CROSS-FRAMES FOR STABILITY.

4) INSTALL ADDITIONAL GIRDER SEGMENTS (5B THROUGH 1B) AS
SINGLE GIRDERS. ATTACH CROSS-FRAMES TO THE PREVIOUS
GIRDER TO ENSURE STABILITY OF THE ERECTED GIRDERS.

5) UPON COMPLETION OF STEPS 1 THROUGH 4, MOVE CRANE TO
THE SOUTH OF EB PIER 2. DELIVER AND INSTALL FIELD SECTION 4
OF GIRDERS 1 THROUGH 7 (1D THROUGH 7D) ATOP PIER IN THE
SAME MANNER AS FIELD SECTION 2.

6) UPON COMPLETION OF STEP 5, MOVE CRANE TO THE EAST SIDE
OF THE LEATHERMAN ACCESS ROAD. DELIVER AND INSTALL FIELD
SECTION 1 OF GIRDERS 1 THROUGH 7 (1A THROUGH 7A) IN A
SIMILAR MANNER AS FIELD SECTIONS 2 AND 4 AND JOIN FIELD
SECTION 1 AND 2 BY BOLTED FIELD SPLICES. IT IS ASSUMED THAT
THE LEATHERMAN ACCESS ROAD WILL BE TEMPORARILY CLOSED
DURING THE ERECTION OF GIRDERS AS NECESSARY.

7) UPON COMPLETION OF STEP 6, MOVE CRANE TO THE SOUTH
SIDE OF THE BRIDGE BETWEEN EB PIERS 1 AND 2. DELIVER AND
INSTALL FIELD SECTION 3 OF GIRDERS 1 THROUGH 7 (1C
THROUGH 7C) IN A SIMILAR MANNER AS FIELD SECTIONS 1, 2,
AND 4 AND JOIN FIELD SECTIONS 2 AND 4 BY BOLTED FIELD
SPLICES.

8) UPON COMPLETION OF STEP 7, MOVE CRANE BEHIND EB
ABUTMENT 2. DELIVER AND INSTALL FIELD SECTION 5 OF GIRDERS
1 THROUGH 7 (1E THROUGH 7E) IN A SIMILAR MANNER AS FIELD
SECTION 1 AND JOIN FIELD SECTION 4 BY BOLTED FIELD SPLICES.
MSE WALL SHALL BE DESIGNED TO SUPPORT CRANE LOADS
DURING ERECTION, SEE GENERAL NOTES SHEET B10.

50' R MAX

50' R MAX

50' R MAX

50' R MAX

90' R M
AX

90' R M
AX

90' R M
AX

90' R M
AX

90' R MAX
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350 TON CRANE

50'-0" RADIUS

BOOM CAPACITY = 128,000 LBS

MAX PICK SHOWN = 100,000 (±) LBS

DOUBLE GIRDER PICK
350 TON CRANE

90'-0" RADIUS

BOOM CAPACITY = 60,000 LBS

MAX PICK SHOWN = 55,000 (±) LBS

SINGLE GIRDER PICK

STAGE 1

STAGE 2

STAGE 3

STAGE 4

STAGE 5

LEGEND

TROUT RUN

GIRDER LAY DOWN
(TYP)

GIRDER LAY DOWN
(TYP)

EASTBOUND

TROUT RUN BRIDGE
CONSTRUCTABILITY SCHEME

3
1 4 2

5

# #

 PROPOSED CORRIDOR H



7523+00 7524+00 7525+00 7526+00 7527+00 7528+00 7529+00 7530+00

0 30' 60'

WESTBOUND (US 48)

EASTBOUND (US 48)

RAMP D

RAMP A

LEATHERMAN ACCESS
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TRO
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B15
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GIRDER LAY DOWN
(TYP)

**

WB GIRDER ERECTION:

THE FOLLOWING CONSTRUCTION SEQUENCE IS CONCEPTUAL
AND FOR INFORMATIONAL PURPOSES ONLY.

1) MOBILIZE A 350-TON ALL-TERRAIN CRANE (E.G. GROVE
GMK6350) TO THE NORTH OF WB PIER 1.

2) TEMPORARY PIER SUPPORTS, SHORING TOWERS, OR
ADDITIONAL HOLDER CRANES (TO BE DESIGNED/SIZED BY
CONTRACTOR) MAY BE NECESSARY TO ENSURE STABILITY OF
INDIVIDUAL GIRDER LINES, BASED ON THE CONTRACTOR'S
MEANS AND METHODS.

3) DELIVER AND INSTALL FIELD SECTION 2 OF GIRDERS 6 AND 7
(7B AND 6B) ATOP THE PIER. THE FIRST LIFT WILL CONSIST OF A
PAIR OF GIRDERS CONNECTED BY CROSS-FRAMES FOR STABILITY.

4) INSTALL ADDITIONAL GIRDER SEGMENTS (5B THROUGH 1B) AS
SINGLE GIRDERS. ATTACH CROSS-FRAMES TO THE PREVIOUS
GIRDER TO ENSURE STABILITY OF THE ERECTED GIRDERS.

5) UPON COMPLETION OF STEPS 1 THROUGH 4, MOVE CRANE TO
THE NORTH OF WB PIER 2. DELIVER AND INSTALL FIELD SECTION
4 OF GIRDERS 1 THROUGH 7 (1D THROUGH 7D) ATOP PIER IN THE
SAME MANNER AS FIELD SECTION 2.

6) UPON COMPLETION OF STEP 5, MOVE CRANE TO THE EAST SIDE
OF THE LEATHERMAN ACCESS ROAD. DELIVER AND INSTALL FIELD
SECTION 1 OF GIRDERS 1 THROUGH 7 (1A THROUGH 7A) IN A
SIMILAR MANNER AS FIELD SECTIONS 2 AND 4 AND JOIN FIELD
SECTIONS 1 AND 2 BY BOLTED FIELD SPLICES. IT IS ASSUMED
THAT THE LEATHERMAN ACCESS ROAD WILL BE TEMPORARILY
CLOSED DURING THE ERECTION OF GIRDERS AS NECESSARY.

7) UPON COMPLETION OF STEP 6, MOVE CRANE TO THE NORTH
SIDE OF THE BRIDGE BETWEEN WB PIERS 1 AND 2. DELIVER AND
INSTALL FIELD SECTION 3 OF GIRDERS 1 THROUGH 7 (1C
THROUGH 7C) IN A SIMILAR MANNER AS FIELD SECTIONS 1, 2,
AND 4 AND JOIN FIELD SECTIONS 2 AND 4 BY BOLTED FIELD
SPLICES.

8) UPON COMPLETION OF STEP 7, MOVE CRANE BEHIND WB
ABUTMENT 2. DELIVER AND INSTALL FIELD SECTION 5 OF GIRDERS
1 THROUGH 7 (1E THROUGH 7E) IN A SIMILAR MANNER AS FIELD
SECTION 1 AND JOIN FIELD SECTION 4 BY BOLTED FIELD SPLICES.
MSE WALLS SHALL BE DESIGNED TO SUPPORT CRANE LOADING
DURING ERECTION, SEE GENERAL NOTES SHEET B10.

50' R
 M

AX

90
' R

 M
AX 50

' R
 M

AX
90

' R
 M

AX 50
' R

 M
AX

90
' R

 M
AX

90' R MAX

REVISIONNO. DATE BY

DRAWN

CHECKED

REVIEWED

SHEET

BRIDGE NO.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
ENGINEERING DIVISION

DESIGNED        DATE

11741

OF B167L.A. GATESL.A. GATES
ENGINEERS & CONSULTANTSENGINEERS & CONSULTANTS

CompanyCompany
BECKLEY, BLUEFIELD & HURRICANE WEST VIRGINIA

www.lagates.com CIVIL

MUNICIPAL
NATURAL GAS

STRUCTURAL

TRANSPORTATION

STATE FEDERAL COUNTY SHEET
NO.DISTRICT TOTALPROJECT NUMBERS

X316-H-
125.16.00

NHPP-0484
(119) 5 HARDY

HARDY CO. 23/12-VA STATE LINE BRIDGES

10/23

10/23

10/23BMB

MEM

RWR

10/23CSS

90' R M
AX

50' R MAX

PLAN

350 TON CRANE

50'-0" RADIUS

BOOM CAPACITY = 128,000 LBS

MAX PICK SHOWN = 100,000 (±) LBS

DOUBLE GIRDER PICK
350 TON CRANE

90'-0" RADIUS

BOOM CAPACITY = 60,000 LBS

MAX PICK SHOWN = 55,000 (±) LBS

SINGLE GIRDER PICK
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7522+00 7523+00 7524+00 7525+00 7526+00 7527+00 7528+00 7529+00 7530+00 7531+00

F F F F

F
F

F
F

F F F F F

F F F F

TRB-01 7523+38
OFFSETBORING STATION

BORING LOCATIONS
EASTINGNORTHING

2221284.2509
TRB-02 209718.7498 2221268.1430

68' L
7523+38 27' L

209756.4534

TRB-03 209684.8524 2221451.84687525+20 68' L
TRB-04
TRB-05
TRB-06
TRB-07
TRB-08
TRB-09
TRB-10
TRB-11
TRB-12
TRB-13
TRB-14
TRB-15
TRB-16

7525+20 48' L
7525+20 27' L
7527+60 68' L
7527+60 48' L
7527+60 27' L

68' L
27' L

7529+42
7529+42
7523+38
7523+38

26' R
66' R
26' R
46' R
66' R
26' R

209666.0005 2221443.7927
209647.1488 2221435.7389
209590.5631 2221672.5491
209571.7111 2221664.4951
209552.8595 2221656.4412

2221840.1449209518.9621
2221824.0371209481.2585
2221247.5172209670.4711
2221231.8024209633.6874
2221415.1131209598.8702
2221407.2556209580.4783
2221399.3982209562.0865
2221635.8154209504.5809

TRB-17
TRB-18
TRB-19
TRB-20

46' R
66' R
26' R
66' R

2221627.9580209486.1890
2221620.1005209467.7971
2221803.4113209432.9799
2221787.6964209396.1962
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75' R7529+98
17' L7529+98
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2221835.3631209365.2293
2221871.6055209450.0618

M-1 7523+00
OFFSETPIN STATION

SETTLEMENT MONITORING MONUMENT LOCATIONS
EASTINGNORTHING

2221255.4292
M-2 209708.7517 2221222.8208

83' L
7523+00 0' CL

209785.0779

M-3 209632.4255 2221190.21257523+00 83' R
M-4
M-5
M-6

7530+25 83' R
7530+25 0' CL
7530+25 83' L

209347.5931 2221856.9174
209423.9194 2221889.5258
209500.2456 2221922.1342
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TROUT RUN

SLEEPER SLAB

ANCHOR SLAB

LEATHERMAN ACCESS

ORDINARY
HIGH
WATER
EL 993

ORDINARY
HIGH WATER
EL 993

SLEEPER SLAB

ANCHOR SLAB

SLEEPER SLAB

MSE
WALL

PLAN
0 40' 80'

PROFILE
GRADE
LINE (W.B.L.)

PROFILE
GRADE
LINE (E.B.L.)

WESTBOUND (US 48)

EASTBOUND (US 48)

SLEEPER SLAB
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(TYP)

LIMITS OF
FOUNDATION
PROTECTION

M-1

M-2

M-3

M-6

M-5

M-4

PROVIDE GEOSYNTHETIC
REINFORCEMENT
AT TOE OF FILL FROM STA 7522+00 TO
STA 7523+00 (SEE PRELIMINARY GER)

M-1 SETTLEMENT
MONITORING
MONUMENT
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LEGEND:

WETLAND

230'-0" SPAN 1 280'-0" SPAN 2 280'-0" SPAN 3 280'-0" SPAN 4 230'-0" SPAN 5

FOR WAITES RUN ROAD PROFILE, SEE ROADWAY SHEETS.8.

SHEET D    .
7. FOR BEGIN/END BRIDGE STATION DETAIL, SEE DETAIL 3 ON

SHEETS D       THRU D       .
FOR TEST BORINGS AND ADDITIONAL INFORMATION, SEE 6.

DETAILS, SEE SHEET D     .SLOPE PROTECTION
SUBSTRUCTURE GRADING PLANS, SHEETS D      THRU D     .  FOR 
FOR GRADING AT ABUTMENTS AND PROPOSED COUNTOURS SEE 5.

DECK PAVING PLANS ON SHEETS D       THRU D        .
FOR LOCATION OF JUNCTION BOXES AND SCUPPERS, SEE4.

AND STAKE-OUT ON SHEETS D      THRU D    .
WORK THIS SHEET WITH ELEVATIONS ON SHEETS D    AND D    3.

FOR INDEX OF SHEETS, SEE SHEET D    .2.

FOR GENERAL NOTES, SEE SHEETS D    THRU D     .1.

NOTES:

7 10

6

2 3
15 17

102 109

13 14
15

146

2

STATION 7614+54.54 OFFSET 58.25' LT
CLEARANCE LOCATION WB
WAITES RUN ROAD CONTROLLING VERTICAL4

STATION 7614+32.82 OFFSET 58.25' LT
CLEARANCE LOCATION WB
WAITES RUN ROAD CONTROLLING VERTICAL3

STATION 7615+09.17 OFFSET 58.25' RT
CLEARANCE LOCATION EB
WAITES RUN ROAD CONTROLLING VERTICAL2

STATION 7614+88.17 OFFSET 58.25' RT
CLEARANCE LOCATION EB
WAITES RUN ROAD CONTROLLING VERTICAL1

VERTICAL CLEARANCE POINTS:

1

2

xx/xx/xxxx

148

W.
V.

7615+00 7620+00 7625+007613+00 7614+00 7615+00 7616+00 7617+00 7618+00 7619+00 7620+00 7621+00 7622+00 7623+00 7624+00 7625+00 7626+00 7627+007620+00
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� PROPOSED CORRIDOR H

1315'-6" PAVING NOTCH TO PAVING NOTCH

STA 7613+52.00
� BRG. ABUT. 1 WB

STA 7615+82.00
� BRG. PIER 1 WB

STA 7618+62.00
� BRG. PIER 2 WB

STA 7621+42.00
� BRG. PIER 3 WB

STA 7624+22.00
� BRG. PIER 4 WB STA 7626+52.00

� BRG. ABUT. 2 WB

STA 7613+66.00
� BRG. ABUT. 1 EB

STA 7615+96.00
� BRG. PIER 1 EB

STA 7618+76.00
� BRG. PIER 2 EB

STA 7621+56.00
� BRG. PIER 3 EB

STA 7624+36.00
� BRG. PIER 4 EB

STA 7626+66.00
� BRG. ABUT. 2 EB
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90°00'00" (TYP)

90°00'00" (TYP)

       GENERAL PLAN       

         

230'-0" SPAN 1 280'-0" SPAN 2 280'-0" SPAN 3 280'-0" SPAN 4 230'-0" SPAN 5

1315'-6" PAVING NOTCH TO PAVING NOTCH

1300'-0" � BEARING TO � BEARING

7'-9" 7'-9"

1300'-0" � BEARING TO � BEARING

7'-9" 7'-9"

PLAN

70'-
1"

81'
-6"

79
'-3
"

92'
-6"

7613+22.04
SLAB STA. 
BEGIN SLEEPER

7613+36.04
SLAB STA. 
BEGIN SLEEPER

1060

50

Feet

0 10

UNDERGROUND)
(TO BE RELOCATED
EX OH UTILITIES

FOUNDATION PROTECTION (TYP)

KMO 6/23

6/23SCN

ABO 8/23

STA. 7626+81.96
END SLEEPER SLAB 

STA 7626+59.75
END BRIDGE 

7626+95.96
SLAB STA. 
END SLEEPER

3

4

STA 7626+73.75
END BRIDGE 
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3'-0"

3'-0"

STATION LOCATION

BEGIN AND END BRIDGE

NOTCH

9" PAVING

GROUND AND STREAMBED ELEVATION.
FOUNDATION PROTECTION IS TO BE PLACED BELOW EXISTING 2.

FOUNDATION PROTECTION IS PERMANENT (NOT TO BE REMOVED).1.

FOUNDATION PROTECTION NOTES:

EL 1022.05 (MIN)

    PROFILE.
4. SEE ROADWAY PLANS FOR WAITES RUN ROAD

GUARDRAIL.
SEE ROADWAY PLANS FOR LIMITS OF NEW 
ROADWAY GUARDRAIL NOT SHOWN FOR CLARITY 3.

D    .
D    AND STAKE OUT PLAN ON SHEETS D     THRU 

2. WORK THIS SHEET WITH GENERAL PLAN ON SHEET 

SLOPE.
ABUTMENT 2 TO BE INSTALLED AT A MAXIMUM 2:1 
SLOPE PROTECTION AT ABUTMENT 1 AND 1.

NOTES:

1 15
17

FOUNDATION PROTECTION 
SEE DETAIL 1 FOR

PROTECTION 
FOUNDATION
SEE DETAIL 2 FOR
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14'-6" REQ'D
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Q   ELEV = 1028.36

Q   ELEV = 1026.78
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WAITES 
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PROPOSED 
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� WV 5/1 

       EB ELEVATION       KMO 6/23

SCN 6/23
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PROPOSED ROADWAY ELEVATION 
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1300'-0" � BRG TO � BRG

BENCH

3'-0"

2 (TYP)
1

BENCH

3'-0"
EXISTING GROUND

STA. 7613+44.25
BEGIN BRIDGE WB

17'-2" ACTUAL
16'-6" REQ'D*

INT.
SEMI 

*
EXP.

TOP OF 32" TYPE F BARRIER

EXP.
FIX.

FIX.

(TYP)
SLOPE PROTECTION 
8" CRUSHED ROCK 

RUN
WAITES 

WAITES RUN ROAD
� WV 5 /1

       WB ELEVATION       

SPAN 1230'-0" SPAN 2280'-0" SPAN 3280'-0" SPAN 4280'-0" SPAN 5230'-0" 

ALONG � PROPOSED CORRIDOR H
PROPOSED ROADWAY ELEVATION 

CAPACITY MODULAR DAM
22" MOVEMENT 

CAPACITY MODULAR DAM
22" MOVEMENT 

70'-1"

 

 PROPOSED CORRIDOR H�ALONG 
EXISTING GROUND ELEVATION 

PRIVATE R/W

3

STA. 7626+59.75
END BRIDGE WB

EL. 1104.33
STA 7626+81.96
SLEEPER SLAB WB

EL. 1075.31
STA. 7613+52.00
� BRG. ABUT. 1 WB

EL. 1075.25
STA. 7613+22.04
SLEEPER SLAB WB

EL. 1077.07
STA. 7615+82.00
� BRG. PIER 1 WB

EL. 1082.37
STA. 7618+62.00
� BRG. PIER 2 WB

EL. 1089.85
STA. 7621+42.00
� BRG. PIER 3 WB

EL. 1097.36
STA. 7624+22.00
� BRG. PIER 4 WB

EL. 1103.53
STA. 7626+52.00
� BRG. ABUT. 2 WB
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SHOULDER
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SHOULDER

6'-0"

23'-0"
� EASTBOUND LANES

32" TYPE F BARRIER (TYP)
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'-
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4
'-
0
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BARRIER +      EXTENSION)

"4
31'-3" (EQUALS 1'-2

"4
1BARRIER +      EXTENSION)

"4
31'-3" (EQUALS 1'-2

"4
1

� PROPOSED CORRIDOR H

OUTSIDE SHOULDER ONLY
WEATHERING STEEL COLOR,
ANODIZED TO MATCH
ALUMINUM BICYCLE RAIL

4'-0"
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Y

P
)

 EASTBOUND TYPICAL SECTIONMAB 6/23

XM 6/23

OUT-TO-OUT44'-6" 

EB PGL

4

OF WEB
DECK SLAB TO TOP

" TOP OF2
11'-0

� BRIDGE
3'-0"

*

(LOOKING AHEAD STATION)

SCALE :
1 0 1 2 3 ft.

⅜" = 1'-0"

EACH BARRIER (TYP)
WITH PULL WIRES 
2 - 1 ½" PVC CONDUITS 

WITH 94" WEB (TYP)
� PLATE GIRDER

" (TYP)2
18

7 10

ABO  7/23

CLASS H CONCRETE DECK   "2
18 *

ASSUMED FOR STRUCTURAL THICKNESS.
" ASSUMED FOR WEIGHT AND 8" 2

18
" FOR GROOVING 4

1GRINDING AND 
" TOLERANCE FOR 4

1" DECK INCLUDES 2
18

GF GG GH GI GJ



TO DECK AND LOW SIDE BARRIER PLUMB.
CONSTRUCT HIGH SIDE BARRIER PERPENDICULAR 2.

FOR GENERAL NOTES, SEE SHEETS D   THRU D    .1.

NOTES:

3'-3" 3'-3"4 SPACES AT 9'-6" = 38'-0"

X316-H-

125.16 00

NHPP-0484

(119)
5 HARDY

REVISIONNO. DATE BY

DRAWN

CHECKED

REVIEWED

SHEET

OF

BRIDGE NO.

 HARDY CO. 23/12-VA STATE LINE BRIDGES 

     WAITES RUN BRIDGE    

                          

    

JWB

     

9/23

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

ENGINEERING DIVISION

 176

DESIGNED        DATE

STATE FEDERAL
COUNTY

SHEET

NO.
DISTRICT TOTAL

   

PROJECT NUMBERS

                          

HDR ENGINEERING INC.

CONSULTING ENGINEERS

CHARLESTON, WV

681-341-6100

         

         

11743

D

p
w

:/
/p

w
h

d
r
u

s
e
a
s
0

1
:H

D
R

_
U

S
_

E
a
s
t_

0
1

/D
o

c
u

m
e
n

ts
/W

V
D

O
T

/W
V

D
O

H
-
H

a
r
d

y
C

o
V

A
B

r
id

g
e
s
/6

.0
_

C
A

D
_

B
I
M

/6
.2

_
W

I
P

/6
.2

.1
_

H
D

R
/6

.2
.1

.3
_

S
h

e
e
t_

F
il

e
s
/2

3
_

S
tr

u
c
tu

r
e
/W

a
it

e
s
 R

u
n

/1
.1

1
 -

 T
Y

P
I
C

A
L

 S
E

C
T

I
O

N
 -

 W
B

S
N

O
L

E
N

9
/
1

5
/
2

0
2

3

TYPICAL SECTION
WB BRIDGE

44'-6" OUT-TO-OUT

2.0%
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LANE

12'-0"
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12'-0"
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32" TYPE F BARRIER (TYP)

BARRIER +  ¼  EXTENSION)

"4
31'-3" (EQUALS 1'-2

� PROPOSED CORRIDOR H

4'-0"

1'-3" (EQUALS 1'-2 ¾"

EACH BARRIER (TYP)
WITH PULL WIRES 
2 - 1 ½" PVC CONDUITS 

42'-0" ROADWAY

OUTSIDE SHOULDER ONLY
WEATHERING STEEL COLOR,
ANODIZED TO MATCH
1'-4" ALUMINUM BICYCLE RAIL

WB PGL

BARRIER + ¼" EXTENSION)

2
'-
8

"

 

4
'-
0

"

 WESTBOUND TYPICAL SECTION

CLASS H CONCRETE DECK   "2
18

5

MAB

XM

6/23

6/23

3'-0"
� BRIDGE

" (TYP)2
18

OF WEB
DECK SLAB TO TOP

" TOP OF2
11'-0

*

WITH 94" WEB (TYP)
� PLATE GIRDER

0
SCALE :

1 1 2 3 ft.

⅜" = 1'-0"

(LOOKING AHEAD STATION)

*

7 10

ABO  7/23

ASSUMED FOR STRUCTURAL THICKNESS.
" ASSUMED FOR WEIGHT AND 8" 2

18
" FOR GROOVING 4

1GRINDING AND 
" TOLERANCE FOR 4

1" DECK INCLUDES 2
18

GA
GC GD GE

GB



         

MOVING ON TO SPAN 4.
REPEAT STEPS 15 THROUGH 18 TO ERECT REMAINING GIRDERS IN SPAN 3 PRIOR TO 19.

SECTION 9.
PLACE FIELD SECTION 10 AND FIELD SECTION 11 (PICK G) AND SPLICE WITH FIELD18.

SECTION 7. HOLD WITH CRANE.
PLACE FIELD SECTION 8 AND FIELD SECTION 9 (PICK F) AND SPLICE WITH FIELD 17.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 10 AND FIELD SECTION 11 BY MAKING THE FIELD SPLICE ON 16.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 8 AND FIELD SECTION 9 BY MAKING THE FIELD SPLICE ON 15.

SET ALL BEARINGS AT PIER 3.14.

MOVING ON TO SPAN 3.  
REPEAT STEPS 9 THROUGH 12 TO ERECT REMAINING GIRDERS IN SPAN 2 PRIOR TO 13.

SECTION 5.
PLACE FIELD SECTION 6 AND FIELD SECTION 7 (PICK E) AND SPLICE WITH FIELD 12.

SECTION 3. HOLD WITH CRANE.
PLACE FIELD SECTION 4 AND FIELD SECTION 5 (PICK D) AND SPLICE WITH FIELD 11.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 6 AND FIELD SECTION 7 BY MAKING THE FIELD SPLICE ON 10.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 4 AND FIELD SECTION 5 BY MAKING THE FIELD SPLICE ON 9.

SET ALL BEARINGS AT PIER 2.8.
 

PRIOR TO MOVING ON TO SPAN 2. 
ERECT FIELD SECTION 1, FIELD SECTION 2, AND FIELD SECTION 3 FOR ALL GIRDERS 7.

PLACE FIELD SECTION 3 (PICK C) AND SPLICE WITH FIELD SECTION 2.6.

PLACE FIELD SECTION 2 (PICK B) AND SPLICE WITH FIELD SECTION 1.5.

PLACE FIELD SECTION 1 (PICK A).4.

SET ALL BEARINGS AT ABUTMENT 1 AND PIER 1.3.

CONSTRUCT FALSEWORK TOWERS AT LOCATIONS INDICATED IN SPAN 1.2.

BRIDGE TO THE LEFT SIDE OF THE BRIDGE.
ATTACHED.  IT IS ASSUMED THAT GIRDERS ARE PLACED FROM THE RIGHT SIDE OF THE 
PAIR WITH ALL CROSSFRAMES ATTACHED AND TOP FLANGE LATERAL BRACING 
THE FIRST GIRDERS ERECTED IN ALL SPANS ARE ASSUMED TO BE A TANDEM GIRDER 1.

:ERECTION PROCEDURE

REPEAT STEPS 27 AND 28 TO ERECT REMAINING GIRDERS IN SPAN 5.29.

SECTION 15. 
PLACE FIELD SECTION 16 AND FIELD SECTION 17 (PICK J) AND SPLICE WITH FIELD 28.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 16 AND FIELD SECTION 17 BY MAKING THE FIELD SPLICE ON 27.

SET ALL BEARINGS AT ABUTMENT 2.26.

MOVING ON TO SPAN 5.
REPEAT STEPS 21 THROUGH 24 TO ERECT REMAINING GIRDERS IN SPAN 4 PRIOR TO 25.

SECTION 13.
PLACE FIELD SECTION 14 AND FIELD SECTION 15 (PICK I) AND SPLICE WITH FIELD 24.

SECTION 11. HOLD WITH CRANE.
PLACE FIELD SECTION 12 AND FIELD SECTION 13 (PICK H) AND SPLICE WITH FIELD 23.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 14 AND FIELD SECTION 15 BY MAKING THE FIELD SPLICE ON 22.

THE GROUND PRIOR TO ERECTION.
CONNECT FIELD SECTION 12 AND FIELD SECTION 13 BY MAKING THE FIELD SPLICE ON 21.

SET ALL BEARINGS AT PIER 4.20.

WORK THIS SHEET WITH SHEET D      .2.

FOR GENERAL NOTES, SEE SHEETS D    THRU D    .1.
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1300'-0" � BRG TO � BRG

EXISTING GROUND

� BRG. PIER 1 EB � BRG. PIER 2 EB � BRG. PIER 3 EB � BRG. PIER 4 EB � BRG. ABUT. 2 EB

      ERECTION SCHEME     

SPAN 1230'-0" SPAN 2280'-0" SPAN 3280'-0" SPAN 4280'-0" SPAN 5230'-0" 

144

60'-0" 115'-0" 110'-0" 50'-0" 70'-0" 50'-0" 110'-0" 50'-0" 70'-0" 50'-0" 110'-0" 50'-0" 70'-0" 50'-0" 110'-0" 115'-0" 60'-0"

(TYP)
� FS

 

         (1 OF 3)         

ABUTMENT (TYP)

PIER (TYP)

DESIGNATION (TYP)
SEGMENT PICK

D145 AND D145A
LOCATIONS, SEE SHEETS 
APPROXIMATE CRANE

GIRDER (TYP)
94" PLATE 

(WB ELEVATION SIMILAR)

� BRG. ABUT. 1 � BRG. ABUT. 2

WAITES RUN ROAD (5/1)

(TYP)
TEMPORARY SUPPORT 

Q     ELEV = 1022.05OHW
EB ELEVATION

FIELD SECTION (TYP)

50

Feet

0 10

JLK 5/23

5/23XM

A B C D E F G H I J

RUN
WAITES

PROCEDURE SIMILAR.
GIRDER ERECTION PROCEDURE NOTED FOR EB STRUCTURE. WB GIRDER ERECTION 11.

FLANGE.     
BOLTS ARE GROUTED AND SOLE PLATES ARE WELDED TO THE GIRDER BOTTOM 

10.  TEMPORARY BEARING RESTRAINTS MUST REMAIN IN PLACE UNTIL BEARING ANCHOR 

BOTTOM FLANGE.
ANCHOR BOLTS HAVE BEEN GROUTED AND SOLE PLATES ARE WELDED TO THE 
BEARINGS.  FIXED BEARINGS ARE NOT CONSIDERED TO BE FULLY INSTALLED UNTIL 
BEARINGS UNTIL MOVEMENT RESTRAINT IS PROVIDED BY INSTALLATION OF FIXED 
FIXED BEARINGS.  TEMPORARILY RESTRAIN LONGITUDINAL MOVEMENT AT ALL GUIDED 
GUIDED BEARINGS UNTIL MOVEMENT RESTRAINT IS PROVIDED BY INSTALLATION OF 
TEMPORARILY RESTRAIN TRANSVERSE AND LONGITUDINAL MOVEMENT AT ALL NON-9.

SUBMIT ERECTION PLANS FOR APPROVAL PRIOR TO APPROVAL OF SHOP DRAWINGS.8.

STABILITY.
SINGLE GIRDER LINES MAY REQUIRE TEMPORARY BRACING OR HOLD CRANES FOR 7.

SPEED IS REDUCED TO 40 MPH WHEN ONLY TWO GIRDERS ARE ERECTED IN ANY SPAN.
WIND SPEED AND WIND EXPOSURE CATEGORY C WAS ASSUMED. THE MAXIMUM WIND 
SPECIFICATIONS FOR WIND LOADS ON BRIDGES DURING CONSTRUCTION.  A 115 MPH 
WIND LOADING FOR THIS ERECTION CONCEPT IS BASED ON THE AASHTO GUIDE 6.

THE ADJACENT BAY HAVE BEEN INSTALLED WITH BOLTS SNUG TIGHT.
NOT RELEASE THE GIRDER FROM THE LIFTING APPARATUS UNTIL ALL CROSSFRAMES IN 
PROPOSED ERECTION SEQUENCE ASSUMES IF A SINGLE GIRDER LINE IS PLACED, DO 5.

PLACING THE PAIR OF GIRDERS.
TWO GIRDERS AND SNUG TIGHT THE BOLTS ON THE GROUND BEFORE LIFTING AND 
SIMULTANEOUSLY, INSTALL ALL CROSSFRAMES AND LATERAL BRACING BETWEEN THE 
PROPOSED ERECTION SEQUENCE ASSUMES IF TWO GIRDER LINES ARE TO BE PLACED 4.

PERCENT (100%) OF THE HOLES WITH COMPLETELY TIGHTENED BOLTS.
TOGETHER ON THE GROUND BEFORE LIFTING IN PLACE. INSTALL ONE HUNDRED 
IF A FIELD SPLICE IS INCLUDED IN LIFT LENGTH, BOLT THE GIRDER SECTIONS 3.

FOR STRUCTURAL STABILITY IN BRIDGE CONSTRUCTION. 
SHOWN IN THE PLANS AND SHALL REFERENCE THE FHWA NHI-15-044 PUBLICATION 
CONTRACTOR MAY SUBMIT AN ALTERNATE MEANS OF ERECTION FROM THE CONCEPT 
ACCORDANCE WITH SECTION 615 OF THE STANDARD SPECIFICATIONS. THE 
ERECTION DRAWINGS WITH ALL SUPPORTING STABILITY CALCULATIONS SUBMITTED IN 
THE ERECTION METHOD USED BY THE CONTRACTOR SHALL BE DOCUMENTED ON THE 2.

SEQUENCE OR ANY OTHER SEQUENCE DEVELOPED BY THE CONTRACTOR.
STRESSES INDUCED IN THE STRUCTURE BASED ON THE PRESENTED ERECTION 
SPECIFICATIONS. THE CONTRACTOR IS RESPONSIBLE TO ANALYZE THE ERECTION 
CONTRACTOR FROM REQUIREMENTS OF SECTION 615 OF THE STANDARD 
ERECT THE GIRDERS. FOLLOWING THIS SEQUENCE DOES NOT RELIEVE THE 
THE PROPOSED SEQUENCE IS PRESENTED AS ONE METHOD THAT MAY BE USED TO 1.

:GIRDER ERECTION NOTES

8/23DJR

7 10

145
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X316-H-

125.16 00

NHPP-0484

(119)
5 HARDY

REVISIONNO. DATE BY

DRAWN

CHECKED

REVIEWED

SHEET

OF

BRIDGE NO.

 HARDY CO. 23/12-VA STATE LINE BRIDGES 

     WAITES RUN BRIDGE    

                          

    

JWB

     

9/23

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

ENGINEERING DIVISION

 176

DESIGNED        DATE

STATE FEDERAL
COUNTY

SHEET

NO.
DISTRICT TOTAL

   

PROJECT NUMBERS

                          

HDR ENGINEERING INC.

CONSULTING ENGINEERS

CHARLESTON, WV

681-341-6100

         

         

11743

D

p
w

:/
/p

w
h
d
r
u
s
e
a
s
0
1
:H

D
R

_
U

S
_
E

a
s
t_

0
1
/D

o
c
u
m

e
n
ts

/W
V

D
O

T
/W

V
D

O
H

-
H

a
r
d
y
C

o
V

A
B

r
id

g
e
s
/6

.0
_
C

A
D

_
B

I
M

/6
.2

_
W

I
P

/6
.2

.1
_
H

D
R

/6
.2

.1
.3

_
S

h
e
e
t_

F
il

e
s
/2

3
_
S

tr
u
c
tu

r
e
/W

a
it

e
s
 R

u
n
/7

.1
1
 -

 E
R

E
C

T
I
O

N
 S

C
H

E
M

E
 (

2
 O

F
 3

)
S

N
O

L
E

N
9

/
1

5
/
2

0
2

3

1
0
6
0

55'-0" 50'-0" 70'-0"

  

P
R
IV

A
T
E
 R
/W
 (W

ID
T

H
 U

N
K

N
O

W
N
)

P
R
IV

A
T

E
 R
/W
 (W

ID
T

H
 U

N
K

N
O

W
N
)

W
A
IT

E
S
 R

U
N
 R

O
A

D
 - 5

/1

FLOODPLAIN TO EXISTING CONDITIONS.
RESTORE ANY  IMPACTED REGION WITHIN THE 100 YEAR 7.

IMPACTED WETLANDS.
IMPACTS. USE PERMANENT WETLAND MIXTURE TO RESTORE 
TO  REGIONAL PERMIT A FOR SQUARE FOOTAGE OF WETLAND 
USE TIMBER MATS FOR TEMPORARY WETLAND CROSSINGS. REFER 6.

AS CONSTRUCTION PROGRESSES.
REQUIRED TO PREVENT CONFLICT WITH OVERHEAD GIRDER LINES 
REMOVE PORTIONS OF CRANE PAD TEMPORARY SHORING AS 5.

APPLICABLE FEATURES ON THE WORKING DRAWINGS.
LAYOUT OF CRANE PADS AND ACCESS ROADS. SHOW ALL 
SENSITIVE AREAS, OR OTHER FEATURES THAT COULD AFFECT THE 
AND SEDIMENT CONTROL COMPONENTS, ENVIRONMENTALLY 
VERIFY ALL UTILITY LOCATIONS, RIGHT-OF-WAY LIMITS, EROSION 4.

SPECIFICATIONS.
ROADS, OR OTHER WORK IN ACCORDANCE WITH THE 
RESTORE ALL GRADING IMPACTED BY THE CRANE PADS, ACCESS 3.

CONSTRUCTION OF THE BRIDGE.
OF GRADING RELATED TO THE CRANE PADS IS INCIDENTAL TO THE 
ALL EARTHWORK, MATERIALS CONSTRUCTION AND RESTORATION 2.

AS REQUIRED TO COMPLETE THE ERECTION. 
CONTRACTOR TO PROVIDE CRANE PAD DESIGN AND CONSTRUCTION 
CRANE PAD SIZES AND LOCATIONS INDICATED ARE APPROXIMATE. 1.

CRANE PAD NOTES:

CA R/W.
WAITES RUN MAY BE LOCATED ANYWHERE WITHIN 
TEMPORARY PIPE CROSSING STRUCTURE ACROSS 3.

WORK THIS SHEET WITH SHEET D        AND D      A.2.

FOR GENERAL NOTES, SEE SHEETS D    THRU D    .1.

NOTES:

LEGEND:

NOMINAL

5'-0"

NOT TO SCALE

7613+00

W.
V.

7615+00 7620+00 7625+007613+00 7614+00 7615+00 7616+00 7617+00 7618+00 7619+00 7620+00 7621+00 7622+00 7623+00 7624+00 7625+00 7626+00 7627+007620+00

1
0
6
0

1100

1105

1
0
6
0

� PROPOSED CORRIDOR H

230'-0" SPAN 5280'-0" SPAN 4280'-0" SPAN 3280'-0" SPAN 2230'-0" SPAN 1

� BRG. PIER 1 EB � BRG. PIER 2 EB � BRG. PIER 3 EB
� BRG. PIER 4 EB

1
0
9
0

S67°01'00"E

145

UNDERGROUND)
(TO BE RELOCATED
EX OH UTILITIES

   ERECTION SCHEME (2 OF 3)   

115'-0" 55'-0"

� FS � FS � FS � FS � FS � FS � FS � FS

� FS

� FS � FS � FS � FS

(TYP)
OF CRANE PAD
APPROX LIMITS 

WETLAND LIMIT
WETLAND LIMIT

� BRG ABUT 2 EB

ERECTION OF GIRDERS
CRANE LOCATION FOR

60'-0" 55'-0" 50'-0" 70'-0" 50'-0" 55'-0"

� FS

50'-0" 55'-0" 55'-0" 50'-0" 70'-0" 50'-0" 55'-0" 55'-0" 115'-0"

� FS � FS

60'-0"

TEMPORARY WETLAND IMPACT LIMIT

WORKPAD
TEMPORARY

IMPACT LIMIT
TEMPORARY WETLAND

� BRG ABUT 1 EB

(TYP)

PICK DESIGNATION

W
A
IT

E
S
 R

U
N

O
F

 W
B

 B
R

ID
G

E
F

R
O

M
 N

O
R

T
H

 S
ID

E
 

WORKPAD

PIER
PROPOSED

GROUND
EXISTING

TYPICAL TEMPORARY
WORKPAD SECTION

FOR PIER CONSTRUCTION

1
0
0
'-
0
"

 

EL. 1026.0

CROSSING LOCATION (SEE NOTE 3)
TEMPORARY PIPE

   
 

TEMPORARY SUPPORT

ERECTION SCHEME EB
50

Feet

0 10
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CA R/W.
WAITES RUN MAY BE LOCATED ANYWHERE WITHIN 
TEMPORARY PIPE CROSSING STRUCTURE ACROSS 3.

WORK THIS SHEET WITH SHEET D        AND D      .2.

FOR GENERAL NOTES, SEE SHEETS D    THRU D    .1.

NOTES:

CONDITIONS.
RESTORE ANY IMPACTED REGION WITHIN THE 100 YEAR FLOODPLAIN TO EXISTING 7.

MIXTURE TO RESTORE IMPACTED WETLANDS.
PERMIT  A FOR SQUARE FOOTAGE OF WETLAND IMPACTS. USE PERMANENT WETLAND 
USE TIMBER MATS FOR TEMPORARY WETLAND CROSSINGS. REFER TO  REGIONAL 6.

CONFLICT WITH OVERHEAD GIRDER LINES AS CONSTRUCTION PROGRESSES.
REMOVE PORTIONS OF CRANE PAD TEMPORARY SHORING AS REQUIRED TO PREVENT 5.

APPLICABLE FEATURES ON THE WORKING DRAWINGS.
THAT COULD AFFECT THE LAYOUT OF CRANE PADS AND ACCESS ROADS. SHOW ALL 
CONTROL COMPONENTS, ENVIRONMENTALLY SENSITIVE AREAS, OR OTHER FEATURES 
VERIFY ALL UTILITY LOCATIONS, RIGHT-OF-WAY LIMITS, EROSION AND SEDIMENT 4.

WORK IN ACCORDANCE WITH THE SPECIFICATIONS.
RESTORE ALL GRADING IMPACTED BY THE CRANE PADS, ACCESS ROADS, OR OTHER 3.

RELATED TO THE CRANE PADS IS INCIDENTAL TO THE CONSTRUCTION OF THE BRIDGE.
ALL EARTHWORK, MATERIALS CONSTRUCTION AND RESTORATION OF GRADING 2.

COMPLETE THE ERECTION. 
CONTRACTOR TO PROVIDE CRANE PAD DESIGN AND CONSTRUCTION AS REQUIRED TO 
CRANE PAD SIZES AND LOCATIONS INDICATED ARE APPROXIMATE. 1.

CRANE PAD NOTES:

W.
V.
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   ERECTION SCHEME (3 OF 3)   
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� FS � FS � FS � FS � FS � FS � FS � FS � FS � FS � FS � FS � FS � FS � FS � FS

(TYP)
OF CRANE PAD
APPROX LIMITS 

WETLAND LIMIT WETLAND LIMIT

ERECTION OF GIRDERS
CRANE LOCATION FOR

CONSTRUCTED

EB BRIDGE PREVIOUSLY

(TYP)

PICK DESIGNATION

� BRG ABUT 1 WB

� BRG ABUT 2 WB

WORKPAD
TEMPORARY 80' X 30'

      

� PROPOSED CORRIDOR H
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