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Resource No Action Alternative NER Plan 
Minor 
Effect 

No Effect Minor 
Effect 

No Effect 

Geology ☐ ☒ ☐ ☒ 
Hydrologic Soil Groups & Hydric Soil Ratings ☐ ☒ ☐ ☒ 
Geomorphology & Topography ☐ ☒ ☐ ☒ 
Hydrology & Hydraulics ☒ ☐ ☒ (beneficial) ☐ 
Surface Water & Water Quality ☐ ☒ ☒ ☐ 
Groundwater ☐ ☒ ☐ ☒ 
Floodplains ☐ ☒ ☒ ☐ 
Wetlands ☐ ☒ ☒ (beneficial) ☐ 
Climate ☐ ☒ ☐ ☒ 
Baseline Greenhouse Gas Emissions ☐ ☒ ☒ ☐ 
Air Quality ☐ ☒ ☒ ☐ 
Terrestrial and Aquatic Vegetation ☐ ☒ ☒ (beneficial) ☐ 
Macroinvertebrates ☐ ☒ ☒ (beneficial) ☐ 
Fauna ☒ ☐ ☒ (beneficial) ☐ 
Resident & Migratory Birds ☐ ☒ ☒ (beneficial) ☐ 
Threatened & Endangered Species - Federal ☐ ☒ ☒ (beneficial) ☐ 
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Six (6) alternatives were evaluated, including a “no action” alternative. The alternatives 
were evaluated by an iterative screening process. The process identified one plan for restoration 
that was incrementally justified by the cost per habitat benefit. After taking into consideration 
costs, habitat benefits, USACE policy, risk and uncertainty along with plan acceptability, 
completeness, efficiency, and effectiveness, this plan was selected as the NER plan. The NER 
plan is the Recommended Alternative. 

The NEPA process for this project began in early 2024, following revisions to the 
Council on Environmental Quality’s (CEQ) regulations implementing NEPA, 40 CFR §§ 1500-
1508. Therefore, this EA was initially subject to and complies with the NEPA implementing 
regulations as amended by CEQ on April 20, 2022. CEQ has since rescinded all implementing 
regulations effective April 11, 2025. This EA also complies with USACE’s now-rescinded 
procedures implementing NEPA for the Civil Works Program, 33 CFR Part 230 and Engineer 
Regulation (ER) 200-2-2. On July 3, 2025, the Department of Defense rescinded 33 CFR Part 
230 and ER 200-2-2 and implemented agency-wide NEPA procedures. Several Executive 
Orders and related guidance regarding climate change analyses were also revoked prior to the 
finalization of this EA. To avoid delay, this EA continued to rely on CEQ’s regulations and 33 
CFR Part 230, and generally retained NEPA analyses, including reasonably foreseeable effects 
associated with greenhouse gas emissions. 

A summary assessment of the potential effects of the NER Plan (the Recommended 
Alternative) and the No Action Alternative are listed in Table 1. 

Table 1: Summary of Potential Effects of the No Action Alternative and the NER Plan 



   
    

    

    

   

    

    

    

    

    

    

    

    

    

    

-

Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal  20 April 2026 
Draft Detailed Project Report & EA 

Resource No Action Alternative NER Plan 
Minor 
Effect 

No Effect Minor 
Effect 

No Effect 

Threatened & Endangered Species - State ☒ ☐ ☒ (beneficial) ☐ 
Historic Resources and Districts ☐ ☒ ☒ ☐ 
Archaeological Resources ☐ ☒ ☒ ☐ 

Recreation – Local Resources ☒ ☐ ☒ (beneficial) ☐ 
Recreation - Regional Resources ☒ ☐ ☒ (beneficial) ☐ 
Aesthetics ☒ ☐ ☒ (beneficial) ☐ 
Land Use ☐ ☒ ☐ ☒ 
Invasive Species ☐ ☒ ☒ (beneficial) ☐ 
Hazardous, Toxic & Radioactive Waste (HTRW) ☐ ☒ ☐ ☒ 
Human Health, Safety & Noise ☒ ☐ ☒ (beneficial) ☐ 
Socioeconomics ☐ ☒ ☒ (beneficial) ☐ 
At-risk Communities ☐ ☒ ☐ ☒ 
Protection of Children ☒ ☐ ☒ (beneficial) ☐ 
Public Infrastructure ☒ ☐ ☒ (beneficial) ☐ 
Traffic & Transportation ☒ ☐ ☒ (beneficial) ☐ 

All practicable and appropriate means to avoid or minimize adverse environmental 
effects were analyzed and incorporated into the recommended plan. Best management practices 
(BMPs) as detailed in the DPR/EA will be implemented to minimize these adverse effects. The 
proposed project would result in beneficial effects to the ecosystem. No compensatory mitigation 
is required as part of the recommended plan. 

Public review of the draft DPR/EA and FONSI was completed on ______ 2026. All 
Comments submitted during the public review period are addressed in the final DPR/EA and 
FONSI. A 30-day state and agency review of the Final DPR/EA was completed on ______2026 
Comments from state and federal agency review [did/did not] result in [any] changes to the final 
IDRP/EA 

ENDANGERED SPECIES ACT 

The Recommended Alternative area was entered into the USFWS Information for 
Planning and Communication (IPaC) system on 11 April 2025. The resulting IPaC Official 
Species List is included in Appendix C. Five species were listed on the IPaC report, the Indiana 
Bat (Myotis sodalis) – endangered, the Northern Long-eared Bat (Myotis septentrionalis) – 
endangered, the Tricolored Bat (Perimyotis subflavus) - proposed endangered, the Monarch 
Butterfly (Danaus plexippus) – proposed threatened, and the Small Whorled Pogonia (Isotria 
medeoloides) – threatened.  The Proposed Action will reconnect 21.93 miles of stream and will 
improve in-stream habitat diversity and quality. While none of the Federally listed threatened or 



that the Project will not jeopardize the continued existence of the tricolored bat or the monarch 
butterfly as a limited amount of vegetation and trees will be removed as part of the 
Recommended Alternative and native plantings and final seeding of all disturbed areas will be 
planted after construction is completed. 

NATIONAL HISTORIC PRESERVATION ACT 

HISTORIC PROPERTIES ADVERSELY AFFECTED: 

Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, 
USACE determined that at least one historic property will be adversely affected by the 
recommended plan. USACE has consulted with the West Virginia State Historic Preservation 
Office (WV SHPO) to receive concurrence on the area of potential effect (APE) for the project. 
USACE has also initiated consultation with the Delaware Nation to receive concurrence on the 
APE but has not received any response to date. Since this initial consultation, USACE has met 
with the WV SHPO and discussed the scope of the project, the agency’s determination of effects, 
and possible mitigation efforts. The WV SHPO did agree with USACE’s determination of effects 
and the mitigation efforts, but a consultation is in progress to receive their formal concurrence on 
the scope, determination of effects, and possible mitigation efforts. This consultation will 
ultimately result in the development of a Memorandum of Agreement (MOA) between the WV 
SHPO, USACE, all pertinent Tribes, and any other interested parties. The MOA will outline 
USACE’s mitigation responsibilities that will be undertaken prior to and after construction on 
the project is completed, and it will be drafted and executed in the Design phase of the project. 

CLEAN WATER ACT COMPLIANCE 

As the current low-water crossing structure will be removed and replaced with a bridge, and 
in-stream habitat improvements will be placed within the Recommended Alternative area, 
compliance with Sections 404 and 401 of the Clean Water Act (CWA) will be required. 
Nationwide Permit 27 – Aquatic Habitat Restoration, Establishment, and Enhancement Activities 
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endangered species are aquatic, an improved stream habitat is overall beneficial for species in the 
Project Area. Given the highly mobile nature of the northern long-eared bat, a restriction on tree 
removal between April 1 through October 31 will be imposed to reduce any potential for harm to 
maternal roosts. The USACE has concluded that the NER plan would result in a beneficial May 
Affect But Not Likely To Adversely Affect (MANLAA) determination on the federally listed 
species that potentially may be present within the Project Area. USFWS concurred with 
USACE’s MANLAA determination via the use of two determination keys (dkeys) through the 
IPaC system. The results of the dkeys are included in Appendix C. The USACE has determined 

will be used to achieve substantive compliance with CWA Sections 404 and 401. A 
memorandum summarizing the Recommended Alternative’s substantive compliance with the 
conditions of Nationwide Permit 27 and receipt of 401 Water Quality Certification will be 
completed before construction. 
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OTHER SIGNIFICANT ENVIRONMENTAL COMPLIANCE: 

All applicable environmental laws have been considered and coordination with 
appropriate agencies and officials has been completed. 

FINDING 

Technical, environmental, and cost effectiveness criteria used in the formulation of 
alternative plans were those specified in the Water Resources Council’s 1983 Economic and 
Environmental Principles and Guidelines for Water and Related Land Resources Implementation 
Studies. All applicable laws, executive orders, regulations, and local government plans were 
considered in evaluation of alternatives. Based on this report, the reviews by other federal, state 
and local agencies, Tribes, input of the public, and the review by my staff, it is my determination 
that the recommended plan would not cause significant adverse effects on the quality of the 
human environment; therefore, preparation of an Environmental Impact Statement is not 
required. 

___________________________ ___________________________________ 
Date                 Nicholas O. Melin 

Colonel, U.S. Army 
District Commander 
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EXECUTIVE SUMMARY 

The Non-Federal Sponsor, West Virginia Division of Natural Resources (WVDNR), has 
requested that the Pittsburgh District, United States Army Corps of Engineers (USACE) initiate 
an aquatic ecosystem restoration study under Section 206 of Water Resources Development Act 
(WRDA) 1996, as amended. The purpose of this aquatic ecosystem restoration study is to 
ascertain the feasibility of restoring fish and wildlife passage within Mill Creek through analysis 
of management measures and alternative plans within Kumbrabow State Forest. The feasibility 
phase of this project is fully funded by the federal government through Division J, Title III, of 
the Bipartisan Infrastructure Law, Public Law 117-58, enacted 15 November 2021, to restore fish 
and wildlife passage by removing in-stream barriers. The Detailed Project Report and Integrated 
Environmental Assessment (DPREA) documents whether a project is warranted for federal 
participation based on a feasibility level assessment of estimated costs, potential benefits, and 
possible environmental impacts of various alternatives, all of which follow the USACE planning 
and policy guidelines. The need for the study is based on the importance of brook trout as a 
native species and a bioindicator of stream health and the negative impacts the existing, low-
water crossing has on passage, genetic diversity, and population resiliency of this species. 

The 9,474-acre Study Area is the entirety of Kumbrabow State Forest. The Study Area is located 
in southern Randolph County, West Virginia, west of State Route 219, between Huttonsville and 
Valley Head. The state forest is owned and managed by WVDNR. 

The principal problem identified within the Study Area is habitat fragmentation and degradation 
caused by the existing, low-water crossing. More specifically, the identified problems are as 
follows: 

1. The existing, low-water crossing serves as a partial barrier to passage of adult brook trout 
and a total barrier to passage of juvenile brook trout, thereby reducing genetic diversity 
and resiliency of upstream and downstream brook trout populations within Mill Creek 
and throughout Kumbrabow State Forest over the past 50 years. 

2. The existing, low-water crossing disrupts transport of mobile bed materials throughout 
Mill Creek by causing excess deposition upstream and erosion downstream of the low-
water crossing which requires frequent O&M and results in degraded in-stream habitat 
for native brook trout populations, as sediment fills in deep pools and riffles, over the 
past 50 years. 

3. The low-water crossing consists of multiple culverts and a large amount of concrete 
which alters natural flow patterns and causes erosion and over-widening of the Mill 
Creek stream channel upstream and downstream of the low-water crossing resulting in 
instability of in-stream habitat and instability of the low-water crossing itself, which 
presents a safety risk to the public using the adjacent campground over the past 50 years. 

The Project Area encompasses the existing, low-water crossing over the main stem of Mill 
Creek, 20 meters (m) upstream and downstream from the existing, low-water crossing on Mill 
Creek, and the riparian habitat on either side of the stream channel. A public access road and 
several campsites are included in or abut the project area. 
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The study objectives state the intended purposes of the planning process and define successful 
resolution of the problems and attainment of the opportunities. The specific objectives for this 
study are as follows: 

1. Connect habitats in the Study Area for all life stages at all water levels for brook trout in 
Mill Creek immediately following construction; 

2. Improve in-stream habitat in the Project Area for all life stages at all water levels for 
brook trout in Mill Creek immediately following construction; 

3. Improve stream channel geomorphology (e.g., dimension, pattern, profile, bedload) in the 
Project Area in Mill Creek immediately following construction; and 

4. Reduce in-stream obstructions and improve sediment transport through the Mill Creek 
crossing immediately following construction. 

WVDNR currently manages these rare and valuable habitats within the state forest, and as such, 
has requested consideration of preservation and expansion if possible. 

Six (6) alternative plans were formulated, including the no action alternative (1).  The alternative 
plans examined were; removal of the low-water crossing (2), installation of a new culvert and 
riparian restoration (3), replacement with new bridge and riparian restoration (4), installation of a 
new culvert at an alternate location and riparian restoration (5), and installation of a new bridge 
at a new location and riparian restoration (6). Through the iterative planning process, 
alternatives 2, 3, 5, and 6 were screened from further consideration. The Project Delivery Team 
then conducted an environmental assessment of the effects of the remaining two alternatives 
plans on the resources within the Project Area. Based on the environmental assessment, plan 
formulation analyses, study problems, study objectives, acceptability, and meeting cost 
effectiveness criteria, it is recommended to carry forward alternative plan 4 as the National 
Ecosystem Restoration (NER) plan. The NER plan is the plan that reasonably maximizes 
ecosystem restoration benefits compared to costs, consistent with the Federal objective, that is in 
the national interest. The NER plan would involve the removal of the existing, low-water 
crossing, construction of a single-span bridge, installation of in-stream habitat improvements, 
and the installation of riparian plantings. The NER plan provides habitat connectivity for all life 
stages of brook trout, and improvements to in-stream and riparian habitats. 

The total project cost is estimated at $2,987,000 (Fiscal Year 2025 price levels). USACE will 
complete the design and implementation phase, which includes additional design studies, 
development of plans and specifications, contracting for construction, overall supervision during 
construction, preparation of an operation and maintenance manual, and participation in a portion 
of the post construction monitoring. 

The NEPA process for this project began in early 2024, following revisions to the Council on 
Environmental Quality’s (CEQ) regulations implementing NEPA, 40 CFR §§ 1500-1508. 
Therefore, this EA was initially subject to and complies with the NEPA implementing 
regulations as amended by CEQ on April 20, 2022. CEQ has since rescinded all implementing 
regulations effective April 11, 2025. This EA also complies with USACE’s now-rescinded 
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procedures implementing NEPA for the Civil Works Program, 33 CFR Part 230 and Engineer 
Regulation (ER) 200-2-2. On July 3, 2025, the Department of Defense rescinded 33 CFR Part 
230 and ER 200-2-2 and implemented agency-wide NEPA procedures. Several Executive 
Orders and related guidance regarding climate change analyses were also revoked prior to the 
finalization of this EA. To avoid delay, this EA continued to rely on CEQ’s regulations and 33 
CFR Part 230, and generally retained NEPA analyses, including reasonably foreseeable effects 
associated with greenhouse gas emissions. 
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formulates plans, and recommends the most cost effective and feasible solution that provides the 
highest level of comprehensive benefits to restore brook trout habitat along Mill Creek located 
within Kumbrabow State Forest, WV. 

1.2 – Study Authority 

Section 206 of the Water Resources Development Act of 1996, Public Law 104-305, authorizes 
the Secretary of the Army to carry out a program of aquatic ecosystem restoration with the 
objective of restoring degraded ecosystem structure, function, and dynamic processes to a less 
degraded, more natural condition considering the ecosystem’s natural integrity, productivity, 
stability, and biological diversity. The Section 206 program has a federal expense limit of 
$15,000,000. 

1.3 – Study Purpose & Need 

Mill Creek, within Kumbrabow State Forest, supports a high-elevation, second-growth red 
spruce forest and populations of native brook trout in the Ohio River basin in West Virginia. Due 
to their sensitivity to environmental disturbance, brook trout are considered bioindicators of 
stream health and water quality. A recent study conducted by Eastern Brook Trout Joint Venture 
(EBTJV) suggests that brook trout currently only inhabit 35% of their historic range in West 
Virginia, and most of these populations are significantly reduced. In West Virginia, brook trout 
decline is largely attributed to poor water quality, poor land management, and resource 
extraction, like forestry and mining (Eastern Brook Trout Joint Venture, 2005). 

Previous efforts to improve water quality and in-stream habitat within Mill Creek have been 
undertaken by West Virginia Division of Natural Resources (WVDNR). However, the habitat 
quality within Mill Creek in Kumbrabow State Forest remains limited by the presence of a 
vented, low-water crossing that carries pedestrian and vehicular traffic between campsites 
located on each side of Mill Creek. In addition to recreational traffic, the low-water crossing is 
utilized by West Virginia State agencies for forestry management practices and is the sole means 
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CHAPTER 1 – INTRODUCTION* 

1.1 – Report Organization 

This Draft Detailed Project Report and Integrated Environmental Assessment (DPR/EA) presents 
the results of the Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal Project 
(Project). This report consists of 12 parts including a main report and 11 appendices with figures 
and tables. This DPR/EA identifies problems and opportunities, evaluates different measures, 

of ingress and egress for this portion of the Forest. In its current state, the low-water crossing 
serves as a barrier to fish and wildlife passage at normal flow conditions. Larger brook trout can 
pass upstream during high-flow conditions, but the low-water crossing prevents upstream 
movement of juvenile and smaller brook trout under all flow conditions. Habitat connectivity is 
critical to sustain brook trout populations, as headwaters and smaller tributaries are used to 
support certain life stage activities including spawning and rearing. 
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The Non-Federal Sponsor (NFS) WVDNR has requested, by letter dated 19 AUG 2022, that the 
Pittsburgh District, United States Army Corps of Engineers (USACE) initiate a study under 
Section 206 WRDA 1996, as amended. The purpose of this study is to ascertain the feasibility of 
restoring fish and wildlife passage within Mill Creek through analysis of the impacts to the 
aquatic ecosystem from the vented, low-water crossing within Kumbrabow State Forest. The 
feasibility phase of this project is fully funded by the Federal government through Division J, 
Title III, of the Bipartisan Infrastructure Law, Public Law 117-58, enacted 15 November 2021. 

The purpose of the study is to evaluate the federal interest and feasibility of an ecological 
restoration project that will provide in-stream habitat connectivity and improvements for brook 
trout in Mill Creek within Kumbrabow State Forest. The need for the study is based on the 
importance of brook trout as a native species and a bioindicator of stream health and the negative 
impacts the existing, low-water crossing has on passage, genetic diversity, and population 
resiliency of this species. 

1.4 – Study Area 

The term Study Area includes the broader geographic, environmental, and cultural setting of the 
water resource problem. For this study, the Study Area is the full extent of Kumbrabow State 
Forest. Kumbrabow State Forest is owned and managed by WVDNR (Figure 1). 
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Figure 1. The Study Area within the Mill Creek HUC-12 watershed in Kumbrabow State 
Forest. 

The area that now comprises Kumbrabow State Forest was previously owned by the Midland 
Corporation. Four sawmill companies harvested timber within the forest boundaries, and 
railroads were constructed along tributaries to support timbering operations. Significant 
operators active during Midland Corporation’s ownership included Alexander Boom and Lumber 
Company and J. Natwick Company (West Virginia Division of Forestry, 2022). 

The State of West Virginia acquired Kumbrabow State Forest from Midland Corporation in 
1934. Logging continued under the State’s ownership until approximately 1960. The forest 
regenerated from the 1960s to 1975 when additional silviculture prescriptions were included in 
the management of all West Virginia State Forests. Today, WVDNR and the West Virginia 
Division of Forestry (WVDOF) manage the forest to retain, enhance, or encourage stands of 
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Figure 2. Kumbrabow State Forest Study Area located within Randolph County, WV. 

The Study Area is relatively rural and undeveloped. It is located in Randolph County, West 
Virginia. Based on 2020 census data, the population of Randolph County is 27,932 people. 
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black cherry, red spruce, and other shade intolerant species, which are considered to have high 
ecological and economic value. Hunting is permitted within the state forest boundaries with 
proper licensing (West Virginia Division of Forestry, 2022). 

The 12-digit hydrologic unit code (HUC-12) for the Mill Creek subwatershed is 050200010103. 
The Mill Creek subwatershed drains approximately 23 square miles (West Virginia Department 
of Environmental Protection, 2013). Mill Creek is a tributary to the Tygart River, which flows 
into the Monongahela River (Figure 2). 

Between 2010 and 2020, the population of Randolph County decreased by approximately 5%. 
The median household income for Randolph County, WV is $41,094, and 15.5% of the 
population of Randolph County are in poverty (U.S. Census Bureau, 2022).The Study Area is 
located within the 2nd Congressional District in West Virginia. 
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The low-water crossing (Figure 3) alters the hydrology and sediment transport upstream and 
downstream of the low-water crossing itself. These areas, impacted by the low-water crossing, 
are included in the Project Area to ensure the alternatives analyzed for restoration address all 
impacts caused by the low-water crossing. 

Figure 3. The Existing Vented, Low-Water Crossing. 

The riparian area of Mill Creek also influences habitat quality, stream morphology, and other 
parameters that impact the success of ecosystem restoration projects. For West Virginia, it is 
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1.5 – Project Area 

The term “Project Area” encompasses the anticipated location for implementation of the 
recommended plan and is located entirely within the larger Study Area of Kumbrabow State 
Forest (Figure 1). The Project Area is located between Huttonsville and Valley Head in 
Randolph County, West Virginia. One road is present within, and several campsites abut, the 
Project Area. 

estimated that the functional riparian buffer zone, defined as the width of buffer area known to 
support riparian vegetation and provide in-stream benefits (i.e., bank stability, canopy cover, 
nutrient cycling, etc.), is approximately 100 m wide on either side of the streambank (Jayasuriya, 
Germain, & Stella, 2022). Based on this information, the Project Area includes the low-water 
crossing; 20 m of stream channel upstream and 20 m downstream of the low-water crossing; and 
100 m of riparian area along both banks of the stream channel (Figure 4). 
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Figure 4. The Project Area, Mill Creek, and the Existing, Low-Water Crossing. 

1.6 – Pertinent Information & Projects 

1.6.1 – Reports & Studies 

USACE has not previously studied Mill Creek or Kumbrabow State Forest, West Virginia.  
However, principal components of the study have been extensively documented in peer-reviewed 
literature. Specifically, a significant body of research on barriers to fish passage, brook trout 
management, and red spruce forest habitat was compiled to support this report. All studies are 
listed chronologically below.  
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 1998 - Fish Habitat Guideline FHG 001. Fish passage in streams. Fisheries guidelines 
for design of stream crossings (Cotterell, 1998). 

 2000 - Long-term impacts of bridge and culvert construction or replacement on fish 
communities and sediment characteristics of streams (Wellman, Combs, & Cook, 2000). 

 2002 - Management Plan for Kumbrabow State Forest (West Virginia Division of 
Forestry, 2002). 
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 2005 - Eastern brook trout: Status and threats (Eastern Brook Trout Joint Venture, 
2005). 

 2009 - Culvert replacement and stream habitat restoration: implications from brook trout 
management in an Appalachian watershed, U.S.A. (Poplar-Jeffers, et al., 2009). 

 2010 - Classification and conservation assessment of upland red spruce communities in 
West Virginia (Byers, Vanderhorst, & Streets, 2010). 

 2010 - Classification and conservation assessment of upland red spruce communities in 
West Virginia (Byers, Vanderhorst, & Streets, 2010). 

 2010 - Road crossing designs and their impact on fish assemblages of Great Plains 
Streams (Bouska & Paukert, 2010). 

 2010 - The current distribution, predictive modeling, and restoration potential of red 
spruce in West Virginia (Nowacki & Wendt, 2010). 

 2013 - Fish passage through culverts in Central Michigan warmwater streams (Briggs & 
Galarowicz, 2013). 

 2016 - Mill Creek, West Virginia Eastern Brook Trout Joint Venture Project Final Report 
(Thorne, Brown, & Kinder, 2016). 

 2018 - Genetic assignment of brook trout reveals rapid success of culvert restoration in 
headwater streams (Wood, Welsh, & Petty, 2018). 

 2021 - River Road Aquatic Ecosystem Restoration Integrated Feasibility Report and 
Environmental Assessment (U.S. Army Corps of Engineers, Fort Worth District, 2021). 
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conducted. The forecast of the future without-project (FWOP) condition reflects the conditions 
expected during the 50-year planning period of analysis if no project is recommended and 
constructed. The FWOP condition provides the basis from which alternative plans are formulated 
and impacts are assessed. Information gathering and forecasts will continue throughout the 
planning process. As such, Chapter 2 contains the following: 

 An inventory of relevant historic conditions; 
 An inventory of relevant current conditions and the studies that have been completed to 

identify those conditions; and 
 A forecast of future without-project conditions. 

2.1 – Physical Resources 

2.1.1 – Geology 

Kumbrabow State Forest lies in the Allegheny Mountain physiographic sub-province, between 
the flatter, gently folded Appalachian Plateau and the folded and faulted Valley and Ridge 
provinces. The Mill Creek watershed primarily consists of Pennsylvanian sandstone, with the 
eastern edge abutting older, more folded Mississippian strata. The channel of Mill Creek is 
largely bedrock with some cobbles and boulders throughout the Study Area. The bedrock is 
mapped as Pennsylvanian aged New River Formation, characterized by the West Virginia 
Geological & Economic Survey as mostly sandstone, interbedded with other sedimentary rocks 
that locally may include conglomerate and finer grained clastic rocks (mudstone), carbonates, 
and (or) coal (Cardwell, 2023). Strike and dip of the bedrock structure was estimated using the 
WVGES Coal Bed Mapping Project. The rock dip is 5 degrees northwest and strikes 56 degrees 
to the northeast. 

The geology of the region is conducive to landslides. Although no landslides are currently listed 
on the USGS Landslide Inventory, the USGS (1981) conducted photointerpretation with field 
mapping for landslides and related features. The open-file map (Ohlmacher, 2024) delineates 

Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal 20 April 2026 
Draft Detailed Project Report & EA 

CHAPTER 2 – EXISTING CONDITIONS* 

The purpose of this step of the planning process is to develop an inventory and forecast of 
critical resources (physical, environmental, social, etc.) relevant to the problems and 
opportunities under consideration in the Project Area. This information is used to define and 
characterize the problems and opportunities. A quantitative and qualitative description of these 
resources is made, for both current and future conditions, and is used to define existing and 
future without-project conditions. Existing conditions are those at the time the study is 

multiple “old” landslides, regions that are susceptible to landslides, and potential or historic 
debris flows within the immediate vicinity of the Study Area (Figure 5). 
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Figure 5: US DOI Geological Survey (1981) 

Abandoned underground mining can lead to surface subsidence as mine rooms collapse; 
abandoned surface mines can leave behind landslide-susceptible mine spoil, unstable highwalls, 
and poor foundation soils. However, no underground or surface mining exists in the Study 
Area’s immediate vicinity. Historically, two underground coal mines were operated within a 
five-mile radius; Beech Run No. 1 to the west, and Bethlehem Mines No. 92, southwest, near the 
headwaters of Potato Hole Fork. A surface mine is noted approximately three miles west of the 
Project Area (West Virginia Geological and Economic Survey, 2024). 

2.1.2 – Soils 
The soil is estimated to be between zero and ten feet (ft) thick in the area surrounding the Project 
Area. Buchanan stony soils make up more than half of the soil profile, and generally the depth to 
fragipan is only 20-35 inches (Natural Resources Conservation Service, 2023).  
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Figure 6: NRCS Web Soil Survey Area of Interest (the red X shows the approximate 
location of the Project Area). 

According to the Natural Resource Conservation Service (NRCS) Web Soil Survey (WSS), the 
Project Area and its surroundings include five primary soils (Table 2). These soils’ parent 
material is largely colluvium from interbedded sedimentary rock. The NRCS rates these soils’ 
erosion hazard as “severe” due to their slope and erodibility. 

Table 2: NRCS Soil Map Units Legend for Area of Interest 
Map Unit 
Symbol Map Unit Name 

Acres in 
AOI 

Percent of 
AOI 

BtC 
Buchanan and Ernest stony 
soils,  3 to 15 percent slopes 12 11.9% 

BtE 
Buchanan and Ernest stony 
soils, 15 to 35 percent slopes 55.5 55.0% 

GkC 
Gilpin-Dekalb stony complex, 
moist, 3 to 15% slopes 5.5 5.4% 
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HiF 

Highsplint channery silt loam, 
moist, 35 to 70% slopes, 
extremely stony 12.8 12.6% 

HLE 

Highsplint-Laidig complex, 
moist,  15 to 35% slopes, 
extremely stony 12.6 12.5% 

Totals for AOI 98.4 97.4% 

2.1.2.1 – Hydrologic Soil Groups and Hydric Soil Ratings 

The likelihood of encountering hydric soils can be estimated by understanding the hydrologic 
soil groups represented within the Study Area. Hydrologic soil groups are developed considering 
the water infiltration rate under certain circumstances. Hydrologic soil groups are broken into 
four categories: Group A, B, C, and D. Group A has the highest infiltration rate, and therefore 
the lowest runoff potential, and consist mainly of well drained soils. Group B soils are 
considered to have a moderate infiltration rate and water transmission, and this group includes 
soils that have relatively fine to coarse texture. Group C soils have a slow infiltration rate and 
water transmission rate. Group C soils are characterized by fine texture or the presence of an 
impermeable layer that restricts downward movement of water. Group D soils have a very slow 
infiltration rate and water transmission rate, and therefore, Group D soils have the highest runoff 
potential. Group D soils are characterized by clays, high water tables, or layers of impervious or 
impenetrable materials (Natural Resources Conservation Service, 2023). 

Soils within the Study Area consist primarily of Group C/D soils, which suggests that hydric 
soils are less likely but may still be present in the Project Area. The WSS also rates whether a 
soil group is considered hydric or not. All five soil groups are rated non-hydric, as summarized 
in Table 3. While the hydric soil ratings indicate whether a soil is conducive to wetland 
formation, a rating of ‘Non-hydric’ does not mean they cannot form. A wetland delineation was 
performed within the Project Area by a Professional Wetland Scientist Detailed findings can be 
found in Section 2.1.5.4 – Wetlands. 

Table 3: Web Soil Survey Area Hydrologic and Hydric Soil Summary 
Soil Type Hydrologic Soil 

Group 
Hydric Soil 
Rating 

Buchanan and Ernest stony soils, 3-15% slopes C/D Non-hydric 
Buchanan and Ernest stony soils, 15-35% slopes C/D Non-hydric 
Highsplint channery silt loam, moist, 35-70% slopes, 
extremely stony 

Inconclusive Non-hydric 

Highsplint-Laidig complex, moist, 15-35% slopes, 
extremely stony 

Inconclusive Non-hydric 

Gilpin-Dekalb stony complex, moist, 3-15% slopes Inconclusive Non-hydric 
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2.1.3 – Geomorphology & Topography 

Figure 7: 2023 USGS Topographic Map, Adolph Quadrangle (the red X shows the 
approximate location of the Project Area). 

The Project Area lies in a valley bottom at approximately 2990 ft of elevation. Camps are located 
on both sides of Mill Creek in this relatively wide spot of the valley floor, approximately 10 ft 
above streambed elevation. The camp sites on the north side occupy a triangular spit of land 
about 300 ft wide. The valley is steepest 600 ft upstream, near the confluence of Trout Run and 
Mill Creek. The highest point within a half mile is nearly 600 ft above streambed elevation. 

2.1.4 – Hydrology & Hydraulics 

The existing conditions at the Project Area consist of a singular, vented, low-water crossing of 
Mill Creek. Water is passed through the structure by nine, 24-inch corrugated metal pipes 
(CMP). Normal flows of the creek are able to be passed through the structure, but it is frequently 
overtopped disabling the passage of vehicular traffic. Hydraulic modeling shows that flows are 
able to be successfully passed by the existing, low-water crossing up to approximately 110 cubic 
ft per second (cfs). Past that threshold, water begins to flow over the existing structure deck 
elevation. Table 4 presents several peak flow frequency estimates for Mill Creek at the Project 
Area. More information can be found in Appendix B. 
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Table 4. Summary of Peak Flows for Mill Creek. 
66.7% 50% 20% 10% 4% 2% 1% 0.2% 
AEP AEP AEP AEP AEP AEP AEP AEP 

Flow 
(cfs) 405 405 639 820 1070 1280 1500 2050 

The lowest flow calculated by USGS SIR 2010-5033 is a 66.7% AEP (1.5-Year) event. For the 
Project Area the 66.7% AEP event is 405 cfs. This would indicate that the existing structure is 
overtopped with significantly less flow than the 66.7% AEP event. Additionally, for larger 
events the structure would be inundated for significant durations given that the overtopping flow 
would be eclipsed quickly during the initial and final stages of a flood event.  

Inherent to low-water crossings, sediment routinely builds up in front of the structure which can 
cause an unnatural flattening of the stream channel. Additionally, with frequent overtopping, 
water is able to circumvent the structure and flow around it. This has caused erosion and over-
widening of the channel in the vicinity of the structure. The over-widened channel causes a drop 
in velocity often exacerbating the sediment deposition at the structure. 

There are two smaller, unnamed tributaries that flow into Mill Creek. One tributary enters 
upstream of the low-water crossing on the right bank, and the second enters on the right bank 
downstream of the low-water crossing. There are no stream gages installed along Mill Creek. 
Normal flows of the creek are able to pass through the existing, low-water crossing. The 
structure is frequently overtopped disabling vehicle traffic across Miss Creek. 

2.1.5 – Surface Water & Other Aquatic Resources 

2.1.5.1 – Surface Water & Water Quality 

The headwaters of Mill Creek are located just west of the southernmost boundaries of 
Kumbrabow State Forest. Several tributaries enter Mill Creek within the state forest, including 
Oxley Run, Potato Hole Fork, Meatbox Run, Trout Run, Berkswitch Run, and Glide Run. Each 
of these tributaries are within the Study Area but outside of the Project Area. The Project Area 
begins approximately 330 m downstream of the confluence of Trout Run and Mill Creek. 

In accordance with the provisions of Section 303(d) of the Clean Water Act, West Virginia 
Department of Environmental Protection (WVDEP) routinely assesses the quality of waterbodies 
within the State by comparing observed water quality data to designated uses and associated 
water quality criteria. WVDEP then identifies those waterbodies in nonattainment as “impaired” 
and develops Total Maximum Daily Loads (TMDLs) to inform actions to restore and manage the 
quality of impaired waters. A TMDL establishes the maximum allowable pollutant loading for a 
waterbody to achieve water quality standards and distributes that loading among known pollutant 
sources. TMDL reports are also used to identify actions required to restore water quality (Tetra 
Tech, Inc., 2016). 

23 



Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal 20 April 2026 
Draft Detailed Project Report & EA 

Mill Creek is one of 84 impaired sub watersheds included in the Tygart River Valley Watershed 
TMDL developed in 2016. Designated use categories for Mill Creek include aquatic life use 
(subcategory, trout waters), and human health use (subcategory, recreation and public water 
supply). The 2016 TMDL report concludes that Mill Creek is not attaining water quality 
standards for fecal coliform and iron. Tributaries to Mill Creek, including Meatbox Run and 
Potato Hole Fork, are in nonattainment status for pH and aluminum (Tetra Tech, Inc., 2016). 
This is due to historic acid mine drainage throughout the watershed. 

Previous efforts to restore the Mill Creek watershed by WVDNR include limestone sand 
placement to treat atmospheric acid deposition and implementation of in-stream habitat 
improvements. These efforts successfully improved in-stream habitat and water quality 
conditions within the Mill Creek watershed to support brook trout population growth. 

Water quality was assessed during a February 2024 site visit, to assist with the evaluation of site 
conditions and current habitat quality. The water was clear at the time of sampling and both field 
and laboratory samples were collected. The results were within optimal ranges for brook trout 
(U.S. Fish & Wildlife Service, 1982). Water quality results can be found in Appendix C.  

A project planning and scoping charette was held in November of 2022. During the charette, 
WVDEP stated that they believe the assessment reach used for development of the TMDL is 
downstream of the Project Area and that the Project Area is likely attaining its designated uses. 

2.1.5.2 – Groundwater 

Source water protection areas are defined as areas that contribute groundwater or surface water 
to a public water supply (PWS) system. Two groundwater source water protection areas are 
located within the Study Area: groundwater wells used by Kumbrabow State Forest Campsite 1 
(PWS ID: WV9942063) and Campsite 19 (PWS ID: WV9942085) (West Virginia Department of 
Environmental Protection, 2013). 

Two springs are identified along Mill Creek within the Study Area. One spring is located near 
the Project Area and flow from this spring is estimated to be between 0 and 30 gallons per 
minute (GPM). Another groundwater spring is located further downstream on Mill Creek near its 
confluence with the Tygart Valley River. Flow from the downstream spring is estimated to be 
31-90 GPM (West Virginia Department of Environmental Protection, 2013). 

2.1.5.3 – Floodplains 

The Federal Emergency Management Agency (FEMA) Flood Map Service Center provides the 
most updated official flood maps across the United States. The flood map for the Study Area was 
last updated on 29 September 2010. According to the FEMA flood map, the Study Area is in an 
area of minimal flood hazard (Zone X) (Figure 8). The Project Area includes some floodplain 
area because it encompasses Mill Creek and the riparian area. 
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Figure 8. FEMA Flood Map of the Project Area. 

2.1.5.4 – Wetlands 

According to the WVDEP Data Viewer, there are mapped wetlands within the Study Area. Small 
wetlands are located along Potato Hole Fork, a tributary to Mill Creek, and along Mill Creek 
upstream of the Project Area. These wetlands are considered medium to good quality based on 
the West Virginia Wetland Rapid Assessment Method (WVWRAM), with WVWRAM scores 
between 0.29 and 0.84 (West Virginia Department of Environmental Protection, 2018). 

According to the WVDEP Data Viewer, there are no mapped wetlands within the Project Area 
(West Virginia Department of Environmental Protection, 2018). USACE visually assessed 
several soil pits within the Project Area during a site visit conducted on 9 November 2022, and a 
full wetland delineation was performed on 27 February 2024 by a Professional Wetland 
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Scientist. One 0.42-acre wetland, Wetland A, was delineated northwest of Mill Creek. Wetland 
A forms from groundwater seeps and is comprised of Palustrine Emergent, Palustrine Scrub-
shrub, and Palustrine Forested Habitats. The emergent portion of Wetland A is partially mowed 
during the summer months, as it borders the maintained campground area and access road. This 
wetland is located upslope from the low-water crossing adjacent to the campground and 
continues to the north outside of the Project Area. The final wetland memo documenting the 
findings is located in Appendix C. 
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Figure 9. Wetland and Stream Delineation Results. 

2.1.6 – Climate and Greenhouse Gases 

2.1.6.1 – Climate 

Climate within the Study Area consists of four distinct seasons. Average annual precipitation at 
the nearby town of Helvetia, WV, is approximately 58.98 inches, and while the average annual 
low and high temperatures are 40°F and 58°F, respectively. July is the warmest month, with an 
average annual high temperature of 76°F. January is the coldest month, with an average annual 
low temperature of 20°F. Helvetia experiences the greatest amount of precipitation between May 
and July, with May being the wettest month on average (US Climate Data, 2024). 

USACE is undertaking its weather uncertainty preparedness and resilience planning and 
implementation in consultation with internal and external experts using the best available — and 
actionable — climate science. As part of this effort, USACE has developed concise reports 
summarizing observed and projected climate and hydrological patterns, at a hydrologic unit code 
(HUC2) watershed scale. The information cited in these reports comes from reputable, peer-
reviewed literature and authoritative national and regional reports. Trends are characterized in 
terms of hazardous weather trends to USACE business lines. The reports also provide context 
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and linkage to other agency resources for climate resilience planning, such as downscaled 
climate data for sub-regions, and watershed vulnerability assessment tools. 

The USACE Literature Review Report focused on the Ohio Region was finalized in January 
2015 (White & Arnold, 2015) discusses the consensus that the Ohio region spans a transition 
zone between a century-long warming trend in the north and a cooling trend in the south. 
However, inconsistencies are outlined in reference to the extent and seasonality of the warming 
and cooling zones. Although there is a strong consensus that average and extreme temperatures 
will increase, the amount of projected increase varies between studies. Several studies also show 
considerable variation within the Ohio Region. 

As outlined in ECB No. 2018-14, an investigation of the trends in the annual maximum flow 
gage data was performed to qualitatively assess impacts of changing temperature conditions 
within the watershed using the USACE Time Series Toolbox (TST). Figure 10 below shows the 
observed, instantaneous peak streamflow obtained from the USGS website for the stream gage 
with proximity to the watershed that has a period of record greater than 30 years. The figures 
depict an increasing trend in annual peak streamflow for the period of record with a p-value of 
0.173. However, since the gage has a p-value greater than 0.05 (the generally accepted threshold 
for significance) it indicates that the trends are not statistically significant.  

Figure 10. Annual Peak Streamflow, USGS 03050500 Tygart Valley River near Elkins, 
WV 

Figure 11 displays the projected annual, maximum of mean monthly flow trends from the 
USACE Climate Hydrology Assessment Tool for HUC8 05020001-Tygart Valley. As expected 
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for this type of qualitative analysis, there is a considerable, but consistent spread in the projected 
annual maximum monthly flows. This spread is indicative of the uncertainty associated with 
changing weather patterns that influence hydrology. The trend in the mean projected annual 
maximum monthly streamflow indicates a decrease over time for the Tygart Valley HUC8, 
which encompasses Mill Creek, which suggests the potential for future decreases in flow relative 
to current conditions. More information can be found in the H&H Appendix, Appendix B. 

Figure 11. Projected Annual Maximum of Mean Monthly Streamflow for 
HUC-8: 05020001-Tygart Valley 

2.1.6.2 – Baseline Greenhouse Gas Emissions 

USACE’s National Environmental Policy Act (NEPA) Implementing Regulations require that, 
where applicable, natural and physical environmental-related effects, including, where feasible, 
quantification of greenhouse gas emissions, from the proposed action and alternatives and 
incorporate changing weather conditions on the proposed action and alternatives (33 C.F.R. § 
230).  

Greenhouse gas emissions are inherently a cumulative, global issue. This means that one 
molecule of a greenhouse gas (GHG) released anywhere on Earth has been assumed to have the 
same impact on climate regardless of its location. Consequently, the geographic scope for 
analyzing the effects of GHG emissions is vast, and it is best to evaluate these effects in relation 
to state and Federal GHG emission goals and standards. The state of West Virginia currently has 
no GHG emission goals or standards. 

2.1.7 – Air Quality 

The Clean Air Act requires the United States Environmental Protection Agency (USEPA) to set 
National Ambient Air Quality Standards (NAAQS) for six common air pollutants, known as 
criteria air pollutants. These pollutants include lead, sulfur dioxide, particulate matter (PM-2.5 
and PM-10), ozone, carbon monoxide, and nitrogen dioxide. The NAAQS are the concentrations 
of these principal pollutants above which adverse effects on human health may occur. Areas that 
persistently exceed the standards are designated as nonattainment areas. Federal actions must not 
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cause or contribute to new violations, worsen existing violations, or delay attainment of NAAQS 
(U.S. Environmental Protection Agency, 2022). 

The USEPA index uses the Air Quality Index (AQI) to report air quality. AQI values range from 
0 to 500. As AQI values increase, air pollution levels increase. An AQI value between 0-50 is 
considered indicative of “good” air quality, with little to no risk of health problems caused by air 
pollution. AQI values ranging from 51-100 are considered indicative of “moderate” air quality, 
conditions under which populations sensitive to air pollution may have an increased risk of 
health problems. AQI values greater than 100 are considered unhealthy (U.S. Environmental 
Protection Agency, 2022). 

AQI values are not developed specifically for the Study Area or Randolph County. The Study 
Area is within the airshed of Tucker County, West Virginia, for which AQI values are routinely 
reported. Daily AQI values for Tucker County between 1 January 2010 and 3 November 2022 
indicate generally good air quality (Figure 12). Over the 12-year period of analysis, an AQI 
value of 50 has been exceeded 337 times. In most instances, the AQI value has been within the 
moderate range. The primary pollutant causing the exceedance is ozone, although some 
exceedances are attributed to particulate matter (i.e., PM2.5). AQI values have been in the 
unhealthy range (i.e., greater than 100) seven times in the period of analysis. In each of these 
instances, ozone has been the primary pollutant of concern (U.S. Environmental Protection 
Agency, 2022). 

A NEPAssist Report was completed on 14 March 2024 showing that the Project Area is not 
within the 12 non-attainment or maintenance areas (See the environmental documentation in 
Appendix C). 
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Figure 12. Daily AQI Values for Tucker County, WV, from 2010 to 2022. 

2.2 – Ecological Resources 

2.2.1 – Terrestrial and Aquatic Vegetation 

Prior to the logging boom, Kumbrabow State Forest was dominated by red spruce (Picea rubens) 
stands (West Virginia Division of Forestry, 2022). Red spruce is a shade tolerant species that 
primarily grows within the understory of the forest (Byers, Vanderhorst, & Streets, 2010). 
Generally, red spruce prefers high altitude habitats with gentle slopes that allow for increased 
water infiltration. Red spruce requires relatively acidic soils with thick, moist humus layers for 
growth (Nowacki & Wendt, 2010). 

Today, Kumbrabow State Forest contains several forest types, of which black cherry (Prunus 
serotina) is considered a major component. The Study Area includes stands of second growth red 
spruce forest, some of which are in close proximity to the Project Area. Red spruce forests are 
known to support rare, threatened, or endangered species, including Virginia northern flying 
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squirrel (Glaucomys sabrinus fuscus), Cheat Mountain salamander (Plethodon nettingi), 
snowshoe hare (Lepus americanus), balsam fir (Abies balsamea (L.) Mill.), and bunchberry 
(Cornus canadensis L.) (Gundy, 2012). WVDNR and WVDOF implement management 
practices intended to develop and sustain growing conditions appropriate for both black cherry 
and red spruce (West Virginia Division of Forestry, 2022). Such management practices include 
invasive species removal, timber harvest, red spruce release, and clear cutting. 

In 2014, WVDNR was awarded an EBTJV grant to implement the Large Woody Debris Material 
Strategic “Chop and Drop” project in Mill Creek within Kumbrabow State Forest. This project 
constructed non-mobile wood structures and complexes to enhance aquatic habitat for brook 
trout and other aquatic species across a 3.5-mile reach of Mill Creek. In total, 42 large woody 
material structures were installed as of March 2016 to diversify habitat across 3.5 miles of Mill 
Creek (Thorne, Brown, & Kinder, 2016). 

Within the Project Area, the channel of Mill Creek is largely bedrock. As such, large woody 
material, leaf litter, and substrate is highly mobile within the system. Sediment transport is 
interrupted by the low-water crossing, causing more cobbles, smaller substrate, and woody 
material to accumulate in the upstream portion of the Project Area. Riffle, run, and pool 
sequences are present throughout the Study Area, some of which exist within the Project Area as 
well. Erosion is most prevalent along the right descending bank upstream of the low-water 
crossing and along both banks immediately downstream of the low-water crossing, resulting in 
over-widening of the stream channel and altered fluvial morphology. 

To counteract sediment accumulation upstream of the low-water crossing, WVDOF periodically 
dredges the affected segment of Mill Creek. The right descending bank is steep and lacks 
vegetation along the bankfull bench (Figure 13). 

The riparian areas within the Project Area currently support yellow birch (Betula alleghaniensis), 
eastern hemlock (Tsuga canadensis), cucumber tree (Magnolia acuminata), red spruce (Picea 
rubens), and red maple (Acer rubrum) for tree species. The understory of the riparian area within 
the Project Area has a large quantity of ferns such as the crested woodfern (Dryopteris cristata) 
and the Christmas fern (Polystichum acrostichoides), and a large amount of peat moss 
(Sphagnum spp.). Rhododendron (Rhododendron spp.) is also dominate on the banks of Mill 
Creek. 
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Figure 13. The Right Descending Bank Upstream of the Low-Water Crossing. 

2.2.2 – Macroinvertebrates 

A macroinvertebrate inventory was completed along Mill Creek, Randolph County, West 
Virginia on 27 February 2024. A Qualitative Habitat Evaluation Index (QHEI), water quality 
testing and Brook Trout Habitat Suitability Index (HSI) evaluation were performed along with 
the macroinvertebrate inventory. Five sites were tested including the junction of Oxley Run, the 
junction of Potato Hole Fork, upstream of the low-water crossing, downstream of the low-water 
crossing, and at the forest cabins downstream of the waterfall. 

The survey was completed by walking a 20-meter site and performing periodic checks under 
rocks within Mill Creek. Identification was completed at the order level. At the sites the 
following insect groups were found Mayflies (Ephemeroptera), Stoneflies (Plecoptera), 
Caddisflies (Trichoptera), Black Fly Larvae (Simuliidae), and Beetles (Coleoptera). Of the 
Beetles insect group, only the Water Penny was found. 

2.2.3 – Fauna 

Brook trout is the only trout species native to West Virginia. Historically, brook trout were 
commonly found in coldwater streams throughout the eastern United States. This sensitive 
species experienced widespread decline due to increased sedimentation, pollution, and 
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deforestation associated with the boom of agriculture, timber, and textile industries. Today, 
brook trout are present in only 35% of their original range in West Virginia, and most of these 
populations are significantly reduced (Eastern Brook Trout Joint Venture, 2005). WVDNR has 
implemented several stream restoration actions to enhance and sustain brook trout populations in 
Mill Creek and its tributaries. The installation of woody material and in-stream habitat 
improvements by WVDNR has improved habitat complexity for native fish and wildlife species 
in portions of the Mill Creek watershed. 

EBTJV considers Mill Creek a high priority for conservation and restoration of brook trout 
populations. According to the EBJTV assessment in 2005, the Mill Creek subwatershed is one of 
the only subwatersheds with an intact brook trout population in the Ohio River basin in West 
Virginia (Eastern Brook Trout Joint Venture, 2005). The Ohio River Basin covers the majority of 
the state of WV, further highlighting the importance of improving in-stream habitat conditions 
within the Mill Creek subwatershed for this native species. Migration of brook trout in WV is 
generally limited to headwaters and tributaries that are used for spawning or seasonal migrations 
to avoid extreme temperatures (U.S. Fish & Wildlife Service, 1982). Brook trout requires access 
to headwater and tributary streams; the presence of the vented, low-water crossing within the 
Project Area limits available habitat and threatens the genetic diversity and resiliency of existing 
brook trout populations within Mill Creek. 

With proper licensing, hunting and fishing is allowed within the boundaries of Kumbrabow State 
Forest. Brook trout is an important species for recreational fishing throughout the Study Area. 
Anglers are required to obtain a trout stamp, may only use artificial lures and flies, and must 
practice catch-and-release per WVDNR fishing guidelines for Mill Creek (WVDNR, 2024). 
Additionally, WVDNR allows hunting of deer, bear, turkey, bobcat, and ruffed grouse within the 
forest (West Virginia Division of Forestry, 2022). The State Wildlife Action Plan also proposes 
management actions to enhance or sustain populations of woodrats, water shrews, and rusty 
patch bumblebees within Kumbrabow State Forest (West Virginia Division of Natural 
Resources, 2015). 

2.2.4 – Resident & Migratory Birds 

The natural areas near Kumbrabow State Forest are a part of the Atlantic Flyway, which is an 
important migration route for many birds. Species that could be found in the migration route 
include but are not limited to the following species (Table 5). 
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Table 5. Migratory Birds potentially withing the Project Area 
Common Name: Scientific Name: 
Bald Eagle Haliaeetus leucocephalus 
Black-billed Cuckoo Coccyzus erythropthalmus 
Black-capped Chickadee Poecile atricapilus practicus 
Bobolink Dolichonyx oryzivorus 
Cerulean Warbler Setophaga cerulea 
Chimney Swift Chaetura pelagica 
Eastern Whip-poor-will Antrostomus vociferus 
Golden-winged Warbler Vermivora chrvsoptera 
Wood Thrush Hylocichla mustelina 

These species are Birds of Conservation Concern (BCC) either in only particular Bird 
Conservation Regions (BCRs), throughout its range and/or in the continental United States and 
Alaska. The breeding periods for the migratory birds within the region are generally mid-March 
to late-August. Natural areas within this route provide crucial foraging and nesting habitat for 
migrating bird species as well as resident bird species. 

Resident birds within Kumbrabow State Forest include the following species (iNaturalist, 2024) 
(Stargazette, 2024) (Table 6). 

Table 6. Resident Birds potentially within the Project Area 
Common Name: Scientific Name: 
Ruffed Grouse Bonasa umbellus 
Wild Turkey Meleagris gallopavo 
Chestnut-sided Warbler Setophaga pensylvanica 
Red Crossbill Loxia curvirostra 
Dark-eyed Junco Junco hyemalis 
Mourning Dove Zenaida macroura 
American Goldfinch Spinus tristis 
Evening Grosbeak Coccothraustes vespertinus 
Blue Jay Cyanocitta cristata 
Red-winged Blackbird Agalaius phoeniceus 
Northern Cardinal Cardinalis cardinalis 
Tuffed Titmouse Baeolophus bicolor 
Pine Siskin Spinus pinus 
Wood Duck Aix sponsa 

2.2.5 – Threatened & Endangered Species 

2.2.5.1 – Federal 

An initial review of the Study Area was conducted using the USFWS Information for Planning 
and Consultation (IPaC) tool on 11 April 2025 (Consultation Code 2025-0082016). The resulting 
IPaC Official Species List is included in Appendix C. Three federally-listed threatened and 
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endangered species, one proposed endangered species, and one proposed threatened species may 
be present within the Project Area (Table 7. ). A survey of the Project Area for the Small 
whorled pogonia was conducted by WVDNR on 21 May 2025 that concluded that the species 
was not within the Project Area or its vicinity. 

Table 7. USFWS IPaC Report Results 
Common Name: Scientific Name: Status: 
Indiana bat Myotis sodalis Endangered 
Northern long-eared bat Myotis septentrionalis Endangered 
Small whorled pogonia Isotria medeoloides Threatened 
Tricolored Bat Perimyotis subflavus Proposed Endangered 
Monarch Butterfly Danaus plexippus Proposed Threatened 

2.2.5.2 – State 

In lieu of listing specific species for state protection, all wildlife is protected in the State of West 
Virginia (W. Va. Code § 20-2-3). Specific species identified for additional protection or 
conservation measures in the State Wildlife Action Plan are discussed in more detail in this 
report (West Virginia Division of Natural Resources, 2015). 

Species identified in the State Wildlife Action Plan that are likely to inhabit Kumbrabow State 
Forest include brook trout, Indiana bat, northern long-eared bat, woodrats, water shrews, 
monarch butterfly, and rusty patch bumble bee (Bombus affinis) (West Virginia Division of 
Natural Resources, 2015). Freshwater mussels are not present in Mill Creek. Coordination with 
WVDNR throughout the planning process will ensure impacts to wildlife are minimized and 
conducted in accordance with all state regulations. 

2.2.5.3 – Critical Habitat 

There is no federally- or state-designated critical habitat within the Study Area (IPaC 
Consultation Code 2024-0064242). 

2.3 – Cultural Resources 

2.3.1 – Historic Resources and Districts 

The Kumbrabow State Forest has been nominated by the West Virginia Department of Culture 
and History for inclusion in the National Register of Historic Places (NRHP) as a historic 
district. Several locations within the Study Area have been identified by the West Virginia 
Department of Culture and History as significant and contributing elements of the New Deal 
Resources in Kumbrabow State Forest Historic District (Historic District). Kumbrabow State 
Forest was purchased by the state of West Virginia from the Midland Corporation as part of the 
New Deal-era federal work relief programs through conservation programs initiated at the 
federal level and carried out by the state of West Virginia through the Civilian Conservation 
Corps. The Historic District is identified as significant in its direct connection to the New Deal— 
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a historic, socio-political movement in American history—and its collection of buildings, 
structures, and objects indicative of the rustic architectural style which were designed and carried 
out by the Civilian Conservation Corps in the 1935-1941 period. 

Within the Project Area, there are a few cultural resources of significant concern. One of the 
three identified resources within the Project Area likely to see the greatest impact is SHPO site 
No. RD-0154, NRHP Nomination Contributing Resource No. 14-20, known as the Fireplaces. 
The fireplaces identified in the National Register Nomination are identified as being made of 
natural stone with brick inserts. There are several of these objects that remain intact throughout 
the National Register District outside of the Project Area. 

Two additional resources exist within the Project Area that are not of significant concern. The 
first resource is a small, single-story building in the rustic architectural style identified as 
“Campground Registration Building/Wood Shed” (SHPO Site No. RD-0158, NRHP Nomination 
Contributing Resource No. 34) that is consistent in style with other buildings in the Historic 
District. The second resource is a culvert head constructed of dry-stacked stone (SHPO Site No. 
RD-0155, NRHP Nomination Contributing Resource No. 50-51) and is one of two New Deal-era 
culverts identified within the Historic District. Additional information can be found in Section 
6.6.2 and Appendix D. 

2.3.2 – Archaeological Resources 

There are no known archaeological resources within the Study Area boundaries. An 
investigation of the West Virginia State Historic Preservation Office’s Interactive Map showed 
no sites within the Study Area boundary. Tribal entities having an interest in the land included in 
the Study Area will be consulted once a plan for the replacement crossing is selected to 
determine if there are any areas of cultural concern for these entities. In the event that any 
archaeological resources or any human or funerary remains are discovered during the project, the 
Pittsburgh District will be notified immediately, and work will cease to allow for consultations 
with the West Virginia State Historic Preservation Office (WV SHPO) and any Tribal parties. 

2.3.3 – Previous Investigations 

Portions of the Study Area have been previously surveyed for aboveground resources by the 
West Virginia Division of Culture and History under the New Deal Survey, completed in 2008, 
and New Deal Resources in Kumbrabow State Forest Historic District Re-survey, completed in 
2018. Resources, including historic fireplaces, were identified throughout Kumbrabow State 
Forest. 

Furthermore, a Department of the Interior National Register of Historic Places Nomination form 
(OMB No. 1024-0018) for the New Deal Resources in Kumbrabow State Forest Historic District 
(Historic District) has been prepared by Hanbury Preservation Consulting on behalf of the West 
Virginia Department of Culture and History. This nomination was certified by the WV SHPO in 
2019. Therefore, the Historic District has been determined to meet the National Register Criteria 
at a statewide level. 
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No archaeological surveys could be identified, and no known archaeological resources have been 
uncovered during initial reconnaissance conducted during the feasibility phase. 

2.4 – Recreation 

2.4.1 – Local Resources 

Kumbrabow State Forest sustains multiple recreational, scenic, and aesthetic resources. Within 
the forest, 14 campsites are available for public use between April and December annually. 
Hunting and fishing are also permitted within the state forest boundaries with proper permits 
and/or licenses. Specifically, desirable game or sport species include brook trout (catch and 
release only), deer, bear, turkey, bobcat, and ruffed grouse. Several hiking trails are also 
available for public use within the forest. Several trails lead to overlooks of the mountainous 
region (West Virginia Division of Forestry, 2022). 

Mill Creek Falls within Kumbrabow State Forest is also a significant recreational and aesthetic 
resource. Mill Creek Falls of Kumbrabow is included in the West Virginia Waterfall Trail. The 
West Virginia Waterfall Trail is a collection of 29 waterfalls throughout the State compiled by 
West Virginia Department of Tourism, and hikers can register for a West Virginia Waterfall 
Trail Passport to record their explorations and receive prizes as they visit more waterfalls (West 
Virginia Department of Tourism, 2022). 

2.4.2 – Regional Resources 

Significant natural resources are within Randolph County, West Virginia, including 
Monongahela National Forest, Laurel Fork Wilderness, Otter Creek Wilderness, and 
Kumbrabow State Forest. Recreational or ecotourism activities available in the Region include 
biking, hiking, camping, canoeing, kayaking, tubing, cross country skiing, snowshoeing, fishing, 
hunting, horse riding trails, and more. Multiple excursion trains run through the County, 
including the Cass Scenic Railroad, Durbin & Greenbrier Valley Railroad, and Durbin Depot 
(Elkins-Randolph County Tourism, 2022). 

2.5 – Aesthetics 

Visual resources are defined as the natural and manufactured features that comprise the 
aesthetic qualities of an area. These features form the overall impressions that an observer 
receives of an area or its landscape character. Landforms, water surfaces, vegetation, and 
manufactured features are considered characteristic of an area if they are inherent to the 
structure and function of a landscape. 

The Project Area contains a portion of the Mill Creek and forested riparian areas, with trees 
lining both banks of Mill Creek. Erosion has affected the riverbanks, leading to a loss of 
vegetation. The dirt and gravel access road traverses the creek from west to east, level with the 
low-water crossing. Mill Creek is visibly shallow at the low-water crossing area with rocks 
visible through the clear water. The low-water crossing is a concrete structure that utilizes 
corrugated pipes that extend into the creek beyond the low-water crossing and adversely affect 
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the natural beauty of the creek and surrounding forest. Camping sites at the Mill Creek 
Campground are nearby, and a modern playground in an open field is situated beyond the left 
bank of the river. On the right bank of the river is a campsite with a stone fireplace that is 
considered contributing to the Kumbrabow State Forest Historic District. 

2.6 – Land Use 

According to the Management Plan for Kumbrabow State Forest (West Virginia Division of 
Forestry, 2002), the state forest is managed for silviculture, fish and wildlife habitat, and 
recreation, among other uses. However, the current land use within the Project Area is 
predominantly recreational as the existing, low-water crossing allows access to a campground 
area. The land within the Project Area contains a portion of the Mill Creek, a portion of the 
unnamed road that offshoots from Kumbrabow Road which crosses Mill Creek and some 
riparian area. There are currently campsites on either side of the low-water crossing along with a 
historical fireplace. 

2.7 – Invasive Species 

The Project Area is relatively free of invasive species. The riparian, upland areas, and aquatic 
environment are all populated with native species such as those described throughout Section 2.2 
– Ecological Resources. 

2.8 – Hazardous, Toxic & Radioactive Waste (HTRW) Analysis 

In the process of completing the feasibility phase, a preliminary review of the site history was 
conducted by a qualified environmental professional within the Pittsburgh District. The Study 
Area was acquired by WVDNR on 29 December 1934 as part of the establishment of 
Kumbrabow State Forest. Previously, the Study Area was owned by Midland Corporation. Under 
Midland Corporation’s ownership, the Study Area was utilized by four major sawmill companies 
for timber harvest. Major operators active at the Study Area between 1880 and 1920 include 
Alexander Boom and Lumber Company and J. Natwick Company. Operators also constructed 
spur railroad lines along streams to facilitate timber removal, but these railroad lines were 
destroyed during flood events after timbering operations ceased in 1920. 

Once the land was acquired by the State of West Virginia, two Civilian Conservation Corps 
(CCC) camps were established on or near the forest to develop the area. Development activities 
conducted to support the CCC camps included construction of nine miles of access roads, seven 
miles of horse trails, five rustic log cabins, eight table and bench combinations, three stone 
fireplaces, and picnic shelters. The CCC camps also implemented timber state improvement 
activities and developed a game refuge. No additional development activities were conducted in 
the Study Area. 

Based on review of the site ownership and history, as well as preliminary conversations with 
WVDNR, there is low risk of encountering hazardous, toxic, or radioactive waste (HTRW) 
substances in the Project Area. WVDNR is not aware of any contamination or regulated 
substances within the Project Area. In accordance with ER 1165-2-132, a Phase I Environmental 
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2.9 – Human Health, Safety & Noise 

As stated previously in the report, the human health effects of the project, as it currently stands, 
are minimal. There is a low risk of encountering hazardous, toxic, or radioactive waste in the 
Project Area and there are no known HTRW concerns at the Project Area. WVDEP stated that 
the Project Area is likely attaining its designed uses for water quality standards for human health 
use. 

However, the low-water crossing is frequently overtopped by flooding leaving campers stuck on 
either side of the stream and posing a safety risk. The structure of the low-water crossing is 
deteriorated with a light-weight limit, making it difficult for larger RVs and trailers to utilize the 
road to access the campgrounds in the Forest. Another safety hazard to potential campers is the 
approach to the current low-water crossing, requiring cars to navigate down a steep hill and 
around a sharp curve immediately onto the one lane low-water crossing. Based on these 
evaluations, the existing conditions of human safety within the Project Area are poor. 

The Project Area is located entirely within Kumbrabow State Forest. Traffic through 
Kumbrabow State Forest consists largely of recreational traffic, including campers or RVs. 
Periodic maintenance work conducted in the forest by WVDNR and WVDOF includes stream 
channel maintenance (e.g., dredging, debris removal) and timber stand management (e.g., timber 
harvest, clear cutting, selective tree removal, mulching). As discussed in previous sections, 
hunting is also permitted within Kumbrabow State Forest with proper licensing. While each of 
these activities increases noise levels within the forest, the activities are short-term. As such, the 
overall noise level in Kumbrabow State Forest is considered low. 

2.10 – Socioeconomics 

The Study Area is located within Randolph County, West Virginia. As of July 2021, the 
population of Randolph County was estimated to be 27,806 people. The median household 
income for Randolph County, WV is $41,094, and 15.5% of the population of Randolph County 
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Site Assessment (ESA) and review of the Environmental Database Report (EDR) for the Project 
Area was conducted by a Pittsburgh District qualified environmental professional to better 
characterize the potential to encounter regulated substances in the Project Area. The Phase I ESA 
report summarizes any potential HTRW concerns for the Project Area by compiling relevant 
environmental information from federal, state, and local databases and reports. The Phase I ESA 
report indicates that there are no known HTRW concerns in the Project Area. See Appendix E 
for more information. 

are in poverty (U.S. Census Bureau, 2022). 

2.10.1 – EO 13045 Protection of Children 

EO 13045 – Protection of Children from Environmental Health Risks and Safety Risks directs 
federal agencies to identify and assess environmental health risks and safety risks that may 
disproportionately affect children, to the extent permitted by law and appropriate. Children under 
five years old comprise 5.0% of the population of Randolph County (American Community 
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temperatures during the school year as well as low current A/C coverage. These states may also 
experience the greatest increase in Lyme disease rates. Children in West Virginia are most likely 
to experience health impacts associated with oak and birch pollen exposures. The region may 
have some of the highest rates of climate-driven air quality impacts per child, where O3 is the 
primary exposure. 

2.11 – Public Infrastructure 

The Project Area’s public infrastructure is composed of well heads, water handpumps, a low-
water crossing structure, and a public road (West Virginia Department of Environmental 
Protection, 2013). The low-water crossing structure is utilized by the public to access several 
campsites and a playground on right bank side of Mill Creek. No electricity is available at the 
campground and no utility lines are present within or surrounding the low-water crossing. This 
public road is a single lane with sharp curves on both sides of the low-water crossing. The 
approach on the left bank side of the low-water crossing sits on a steep hill that is prone to 
landslides during highwater events. The public has historically had issues with navigating this 
low-water crossing. 

2.12 – Traffic & Transportation 

There is one road that goes through the Project Area, an unnamed road that offshoots from 
Kumbrabow Road. The public utilizes this road to cross Mill Creek and access different parts of 
the park, campsites, and a playground. As stated earlier in the report, there are two sharp curves 
with radii of approximately 25 ft in the road at the immediate left and right bank side of the Mill 
Creek low-water crossing. The radius of these curves are currently too small to meet potential 
future AASHTO/ DOT design criteria. The roadway on top of the low-water crossing itself is 
eroding due to overtopping during high water events and from public use. The eroding roadway 
on top of the low-water crossing is narrow and is difficult for larger camping vehicles to cross. 
The overtopping during high water events creates the risk of campers getting stuck on the 
campground side of the low-water crossing during these high-water events. The Project Area 
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Survey 5-Year Estimates, 2022). A United States Environmental Protection Agency (EPA) 
report produced in April of 2023 reviewed five detailed analyses that link environmental 
conditions to impacts on children. These analyses include heat and learning, air quality and 
children’s health, pollen and children’s health, coastal flooding and children’s homes and Lyme 
disease. The report was broken down to regions within the contiguous United States, West 
Virginia is within the Northeast region. The Northeast region has concerns relating to heat and 
learning, air quality and children’s health, pollen and children’s health and Lyme disease. The 
Northeast region has states with the highest projected learning losses per child from high 

requires the public use of the unnamed road so that people can utilize the campsites and 
playground. The current low-water crossing and existing road infrastructure are a strain on the 
traffic and transportation to and from the campsites across Mill Creek. 

2.13 – Most Probable Future-Without-Project Condition 

The FWOP condition reflects the forecasted conditions expected through the 50-year planning 
period of analysis (2022 to 2072) if no project is recommended and constructed. Because the 
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Project Area is located within a state forest that is not being further developed or altered per the 
WVDNR, no changes are assumed to the majority of the resources discussed in this chapter. It is 
assumed that WVDNR would continue with their current maintenance and sediment removal 
efforts around the low-water crossing. However, because the existing, low-water crossing 
presents a life safety risk, negative impacts to health and human safety would be likely with the 
FWOP condition. 

If the aquatic barrier along Mill Creek is not removed, no major change to habitat quality will 
result, as quality habitat and distinct brook trout populations exist upstream and downstream of 
the low-water crossing. However, it is likely that over an extended period of time the genetic 
diversity and resiliency of native brook trout populations in Mill Creek could decline if the 
aquatic barrier is not removed and connectivity of habitats is not achieved. This could result in 
negative impacts to recreation and fishing within the state forest; however, there are many other 
game species and recreational opportunities, so a major effect to recreation is unlikely through 
the 50-year planning period. 

Due to the uncertainties with changing weather patterns, it is difficult to forecast how future 
weather conditions could affect the resources within the Project Area and the native brook trout 
population within Mill Creek. It is likely that climate variability would further stress native 
populations in the Study Area. Based on the analysis conducted, the information shows there is a 
potential for a future decrease in stream flow; however, the location of the Project Area within a 
transition zone and the variation between assessment results provides reduced confidence of the 
amount of reduction. Stream flow is a factor considered in the brook trout habitat suitability 
index discussed in Chapter 4. Due to this uncertainty, the brook trout habitat suitability index for 
the FWOP condition is assumed to be the same as the existing condition. More information on 
the existing conditions for the in-stream habitat located within the Project Area, and therefore the 
FWOP for this resource, can be found in Chapter 4. 
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CHAPTER 3 – PLAN FORMULATION 

Plan formulation is an iterative process resulting in the development, evaluation, and comparison 
of alternative plans to address identified study problems by achieving the outlined objectives. 
Appendix E of the Planning Guidance Notebook (EC 1105-2-100) provides the basis for the 
iterative six step USACE planning process. This process is a structured approach to problem 
solving which provides a rational framework for sound decision making. The six steps are 
provided below: 

1. Identifying problems and opportunities. 
2. Inventorying and forecasting conditions. 
3. Formulating alternative plans. 
4. Evaluating alternative plans. 
5. Comparing alternative plans. 
6. Selecting a plan. 

The first step in the six-step planning process is to identify problems and opportunities. A 
thorough review of the Project Area and existing conditions, as shown on Figure 14, formed the 

To facilitate the plan formulation process, the methodology outlined in EP 1105-2-70: “Aquatic 
Ecosystem Restoration Civil Works Mission and Evaluation Procedures” was used. The steps in 
the methodology are summarized below: 

1. Identify a primary project purpose. For this portion of the study, ecosystem restoration is 
identified as the primary purpose. 

2. Formulate management measures to achieve planning objectives and avoid planning 
constraints, where measures are the building blocks of alternative plans. 

3. Formulate, evaluate, and compare an array of alternatives to achieve the primary purpose 
and identify cost-effective plans. 

4. Perform an incremental cost assessment on the cost-effective plans to support selection of 
the National Ecosystem Restoration (NER) plan. The NER plan is the plan that 
reasonably maximizes ecosystem restoration benefits compared to costs, consistent with 
the federal objective, that is in the national interest. 

3.1 – Problems & Opportunities 

3.1.1 – Problems 

basis of understanding as the Project Delivery Team (PDT) began the planning process. 

Problem statements define the issue(s) within the Study Area and provide specific details on the 
cause, location, and dimensions of the problem, along with information on the resulting impact 
to valuable and important resources. On the other hand, opportunities are desirable future 
conditions that could be realized through project implementation. Opportunities are not required 
to be met for alternative plans to be considered effective. The problem and opportunity 
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statements provided below were evaluated and modified at multiple times during plan 
formulation, therefore accounting for the dynamics of the iterative planning process. 

Figure 14. View of the Project Area, Existing, Low-Water Crossing, and Associated 
Roadways. 

The principal problem identified within the Study Area is habitat fragmentation caused by the 
low-water crossing. More specifically, the identified problems are as follows: 

1. The low-water crossing serves as a partial barrier to passage of adult brook trout and a 
total barrier to passage of juvenile brook trout, thereby reducing genetic diversity and 
resiliency of upstream and downstream brook trout populations within Mill Creek and 
throughout Kumbrabow State Forest over the past 50 years. 

2. The low-water crossing disrupts transport of mobile bed materials throughout Mill Creek 
by causing excess deposition upstream and erosion downstream of the low-water crossing 
which requires frequent O&M and results in degraded in-stream habitat for native brook 
trout populations, as sediment fills in deep pools and riffles, over the past 50 years. 

3. The low-water crossing consists of multiple culverts and a large amount of concrete 
which alters natural flow patterns and causes erosion and over-widening of the Mill 
Creek stream channel upstream and downstream of the low-water crossing resulting in 
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instability of in-stream habitat and instability of the low-water crossing itself, which 
presents a safety risk to the public using the adjacent campground over the past 50 years. 

These problems contribute to degradation of the stream channel and ecology, as well as limit the 
resiliency of brook trout populations in Mill Creek. 

3.1.2 – Opportunities 

Multiple opportunities for ecosystem restoration and ancillary benefits were identified while 
brainstorming solutions to the problems listed in Section 3.1.1. The identified opportunities are 
as follows: 

1. Improve fish and wildlife passage and population resiliency and health. 
2. Restore natural hydraulic processes in the Project Area. 
3. Enhance the historic aesthetic and character of Kumbrabow State Forest and the Historic 

District. 
4. Reduce public safety risk associated with access and egress across Mill Creek during 

high flow events. 
5. Restore the more natural morphology, dimension, pattern, and profile of the stream 

channel. 
6. Restore natural sediment flow regimes through the Project Area. 
7. Improve in-stream habitat diversity and quality. 
8. Improve the riparian area along the bankfull bench to increase biodiversity. 
9. Improve biodiversity for pollinator species and resiliency of red spruce forested habitat. 
10. Reduce long-term and short-term maintenance costs associated with stream management. 
11. Create additional usable space within the campground footprint. 
12. Improve fishing and recreational opportunities within the campground area. 
13. Improve understanding and education regarding ecological and cultural resources by 

active users of the Project Area (e.g., anglers, campers, etc.). 

3.2 – Objectives & Constraints 

3.2.1 – Planning Objectives 

Planning objectives are statements that describe the desired results of the planning process by 
solving the problems and taking advantage of the opportunities identified. The planning 
objectives must be directly related to the problems and opportunities identified for the study and 
will be used for the formulation and evaluation of plans. Objectives must be clearly defined and 
provide information on the effect desired, the subject of the objective (what will be changed by 
accomplishing the objective), the location where the expected result will occur, the timing of the 
effect (when would the effect occur) and the duration of the effect. 

3.2.1.1 – Study Planning Objectives 
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3. Improve stream morphology (e.g., dimension, pattern, profile, bedload) in the Project 
Area in Mill Creek immediately following construction. 

4. Reduce in-stream obstructions and improve sediment transport through the Mill Creek 
crossing immediately following construction. 

The typical planning horizon and period of analysis is the time required for implementation and 
the period of time over which any alternative plan would have significant beneficial or adverse 
effects, not to exceed 50-years for this type of project (ER 1105-2-100). However, the benefits 
for this project should be realized when construction is complete for the previously study 
planning objectives, as they directly relate to the barrier removal and associated construction 
activities. 

3.2.1.2 – Federal Planning Objective 

The federal objective of water and related land resources planning is to contribute to the 
protection, restoration, and conservation and management of environmental resources in 
accordance with federal planning requirements and policies. Planning and study objectives are 
more specific in terms of expected or desired outputs; whereas, the federal objective is 
considered more of a National goal. Water and related land resources project plans shall be 
formulated to alleviate problems and take advantage of opportunities in ways that contribute to 
study objectives and to the federal objective. 

3.2.2 – Planning Constraints 

Planning constraints are restrictions that constrain the plan formulation process, including study-
specific constraints that must be avoided. Constraints identified for this study are as follows: 

1. Vehicular access across Mill Creek must be maintained after construction of the 
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The study objectives state the intended purposes of the planning process and define a successful 
resolution of the problems and attainment of the opportunities. The specific objectives for this 
study are as follows: 

1. Connect habitats in the Study Area for all life stages at all water levels for brook trout in 
Mill Creek immediately following construction. 

2. Improve in-stream habitat in the Project Area for all life stages at all water levels for 
brook trout in Mill Creek immediately following construction. 

recommended plan ensuring ingress and egress for forestry management activities and 
the existing camping facilities; 

2. Structural alterations should be consistent with the State Historic Preservation Office 
requirements; 

3. Any replacement crossing must adhere to current Federal Highway Administration 
(FHWA), American Association of State Highway and Transportation Officials 
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location to address all or a portion of the identified study problems. Measures can directly 
address the drivers or stressors, or indirectly address them, through eliminating or reducing the 
effects or altered attributes of the system. Measures considered for this study are categorized as 
structural, hydrogeomorphic, and in-stream habitat improvements. Costs provided are 
preliminary estimates and were extrapolated from recent, similar studies with similar measures 
as described below. More detailed, project-specific cost estimates for the final array of 
alternatives are provided in Table 11. 

A preliminary assessment of the Study Area identified several management measures that met 
the objectives of the study. This initial array of measures is provided below. 

• Low-Water Crossing Removal: This measure would remove the existing vented, low-
water crossing, thereby eliminating the aquatic barrier for all stages of brook trout. 

• Replacement with Open Bottom Culvert Crossing: This measure would replace the 
existing, low-water crossing with a new culvert crossing that allows fish passage. The 
replacement culvert crossing would be constructed in the same location as the existing, 
low-water crossing. Due to the proximity to bedrock in the channel and the desire to 
remove in-stream barriers, it is likely that the replacement structure will need to be open 
bottom. Open bottom culverts do not enclose the bottom of the stream and lack a closed 
culvert bottom. In this case, the sides of the culvert are anchored in the stream with 
concrete and the stream moves freely around them. Modification of the culvert crossing 
to allow fish passage would reconnect a total of approximately 21.93 miles of stream, 
including 12.74 miles of high-quality waters, 5.74 miles of low-quality waters, and 3.45 
miles of unknown quality waters. Replacing the low-water crossing in its current location 
would reduce potential impacts to water quality, threatened or endangered species, or 
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(AASHTO), West Virginia Department of Transportation (WVDOT) standards, and 
agency policies; and 

4. Tree removal must be minimized to comply with Endangered Species Act requirements 
for the Indiana bat and northern long-eared bat. 

3.3 – Management Measures to Achieve Planning Objectives 

Management measures are features or activities that can be implemented at a specific geographic 

cultural resources associated with additional ground disturbance and/or tree removal. To 
construct this replacement option, access to the lands across Mill Creek will be 
temporarily disrupted. This measure would reconfigure the current angle at which the 
culvert crossing meets the roadway in order to meet current roadway design 
requirements, the necessary turning radius, and to increase public safety. 
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• Replacement with Bridge Crossing: This measure would replace the existing, low-water 
crossing with a new bridge. The bridge would be constructed in the same location as the 
existing, low-water crossing. The single-span bridge would be designed to span the 
bankfull width of the channel. Because the piers of the bridge could be constructed 
outside of the ordinary high-water mark, this measure may eliminate the need for any 
structures or fill to be present within the stream channel. Replacement of the low-water 
crossing with a single-span bridge would reconnect a total of approximately 21.93 miles 
of stream, as described in the previous measure. Replacing the low-water crossing with a 
bridge in its current location would reduce potential impacts to water quality, threatened 
or endangered species, or cultural resources associated with additional ground 
disturbance and/or tree removal. However, it is likely that bridge construction would 
require greater ground disturbance than replacement with an open bottom culvert. To 
construct this replacement option, access to the campsites across Mill Creek will be 
temporarily disrupted. This measure would reconfigure the current angle at which the 
bridge crossing meets the roadway in order to meet current roadway design requirements, 
the necessary turning radius, and to increase public safety. This measure is expected to 
cost more than replacement with an open bottom culvert due to the additional materials 
and labor associated with bridge construction. 

• Relocation of Replacement Crossing: This measure would construct the replacement 
crossing in a new location, upstream or downstream of the current location, to increase 
the angle at which the replacement crossing meets the existing roadway and maintain 
access to the campsites and lands during construction. The existing, low-water crossing 
would need to be removed upon completion of construction of the replacement crossing. 
Construction of a relocated replacement crossing that allows fish passage would 
reconnect a total of approximately 21.93 miles of stream, as described in the previous 
measure.  Constructing the replacement crossing in a new location would likely reduce 
potential impacts to water quality and habitat connectivity but may increase impacts to 
certain environmental and cultural resources associated with additional ground 
disturbance and/or tree removal, including potential impacts to federally protected 
species. This measure is expected to cost more than replacement in the same location due 
to the additional ground disturbance and potential tree clearing required to construct the 
replacement crossing in a new location. 

• Sediment Removal: This measure would remove accumulated sediment upstream of the 
existing vented, low-water crossing. 

• In-Stream Habitat Improvements: This measure would improve existing in-stream habitat 
by installing large woody material and/or in-stream rock placement in the channel to 
create habitat for brook trout and other aquatic species. 
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3.3.1 – Excluded Measures 

Based on consultation with the PDT and NFS, the below measures were excluded from further 
consideration. Rationale for excluding each measure is provided below. 

• Sediment Removal: Sediment accumulated upstream of the low-water crossing includes 
cobbles and small substrate that is lacking downstream of the low-water crossing. 
Removal of accumulated sediment would prevent downstream transport and dispersal of 
these smaller substrates and, as such, eliminate potential variation in substrate types and 
habitat available downstream. It is likely that removal of the barrier and associated 
restoration of the natural sediment dynamics of Mill Creek would disperse accumulated 
sediment without USACE intervention. Additionally, minor sediment removal will occur 
during the low-water crossing removal process. As such, this measure was considered 
unnecessary for stream restoration and was screened from further evaluation. 

• Educational or Interpretive Signage: This measure included the installation of 
educational or interpretive signage near the replacement crossing to highlight the 
restoration project, forest management practices, and ecological benefits associated with 
each. This measure was excluded from further consideration in plan formulation as it did 
not directly meet the project objectives. This measure may be reincorporated in the final 
array of alternatives based on the results of consultation with WVSHPO should 
mitigation be required. 

3.4 – Formulation, Evaluation, and Comparison of Alternative Plans 

Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal 20 April 2026 
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• Riparian Habitat Improvement: This measure would improve riparian habitat for 
pollinator species and would include planting of red spruce and other species as 
appropriate. Actions implemented to improve the riparian habitat may include selective 
tree removal to facilitate red spruce release and support greater in-stream productivity 
and/or native species plantings along the bankfull bench of Mill Creek to provide 
additional high-quality habitat for pollinator species. 

In order to combine measures into unique alternative plans that achieve the planning objectives 
and realize as many opportunities as possible, the objectives and opportunities achieved by each 
measure are depicted in Table 8 and Table 9 below. 
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Table 8. Objectives Addressed by Each Management Measure. 

Management Measure 

Objectives 

1 2 3 4 
Low-Water Crossing Removal X X X X 
Replacement with Open Bottom Culvert Crossing X X 
Replacement with Bridge X X X X 

Relocation of Replacement Crossing X X X X 
In-Stream Habitat Improvements X X 
Riparian Habitat Improvement X X X 

Table 9. Opportunities Realized by Each Management Measure 

Management 
Measure 

Opportunities 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Low-Water Crossing 
Removal X X X X X X 
Replacement with 
Open Bottom Culvert 
Crossing X X X X X 
Replacement with 
Bridge X X X X X X X X 
Relocation of 
Replacement Crossing X X X X X X X X 
In-Stream Habitat 
Improvements X 
Riparian Habitat 
Improvement X X 

3.4.1 – Alternative Plan Descriptions 

The PDT reviewed the final list of management measures and combined measures into a suite of 
alternative plans. Alternative plans identified for this study are provided in Table 10 below. 
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Table 10. Measurement Measures and Array of Alternative Plans. 

Based upon expert elicitation among the USACE PDT, the NFS, pertinent federal and state 
resource agencies, and other key stakeholder organizations, the narrative description of plans 
below provides relative benefits of implementing each alternative plan. 

This alternative would realize no benefits because no action would be taken at the end of 
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1. No action. 
2. Low-Water Crossing 
removal X 

3. Replacement with culvert 
crossing & riparian 
restoration. 

X X X X X 

4. Replacement with bridge 
& riparian restoration. X X X X X 

5. Replacement with 
relocated culvert crossing & 
riparian restoration. 

X X X X X X 

6. Replacement with 
relocated bridge & riparian 
restoration. 

X X X X X X 

• Alternative 1: No Federal Action. 

the study. 

• Alternative 2: Low-Water Crossing removal. 
Benefits derived from Alternative 2 include reconnection of 21.93 miles of stream. In this 
alternative, the vented low-water crossing would not be replaced after removal. Removal 
without replacement would restrict traffic across Mill Creek in this location, negating the 
viable use of existing campsites and access the lands for effective forest management. 
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• Alternative 3: Replacement with culvert crossing & riparian restoration. 
Benefits derived from Alternative 3 include reconnection of 21.93 miles of stream, 
improvements of in-stream and riparian habitat, increased in-stream habitat diversity and 
quality, and ancillary recreational benefits associated with recreational camping and 
angling. This alternative includes the construction of a culverted crossing to serve as the 
replacement to the low-water crossing, allowing vehicular and pedestrian movement 
across Mill Creek in the current location. Traffic across Mill Creek would be temporarily 

to the low-water crossing, allowing vehicular and pedestrian movement across Mill Creek 
in the current location. Traffic across the stream would be temporarily eliminated during 
construction, and the angle at which the replacement bridge meets the roadway and 
roadway realignments would be reconfigured to improve accessibility, turning radii, and 

surrounding the Project Area would be inaccessible to reduce potential life safety 
impacts. The placement of two large, woody material structures made of trees and 
boulders in the stream will create improvements for in-stream habitat including riffles 

providing riparian habitat improvements. 

eliminated during construction and the angle at which the replacement culverted crossing 
meets the roadway would be reconfigured to improve accessibility, turning radii, and 
safety for vehicular traffic. During the construction period, public access to the campsites 
surrounding the Project Area would be inaccessible to reduce potential life safety 
impacts. The placement of two large, woody material structures made of trees and 
boulders in the stream will create improvements for in-stream habitat including riffles 
and pools for brook trout. Native plantings and final seeding of all disturbed areas would 
begin following the finalization of the replacement culverted crossing and in-stream work 
providing riparian habitat improvements. 

• Alternative 4: Replacement with bridge & riparian restoration. 
Benefits derived from Alternative 4 include elimination of in-stream infrastructure (e.g., 
culverted crossing, piers, etc.), reconnection of 21.93 miles of stream, improvements to 
in-stream and riparian habitat, increased in-stream habitat diversity and quality and 
ancillary recreational benefits associated with camping and angling. This alternative 
includes the construction of a bridge to serve as the functionally equivalent replacement 

safety for vehicular traffic. During the construction period, public access to the campsites 

and pools for brook trout. Native plantings and final seeding of all disturbed areas would 
begin following the finalization of the replacement culverted crossing and in-stream work 

• Alternative 5: Replacement with relocated culvert crossing & riparian restoration. 
Benefits derived from Alternative 5 include reconnection of 21.93 miles of stream, 
improvement of in-stream and riparian habitat, increased in-stream habitat diversity and 
quality, and ancillary recreational and educational benefits. This alternative includes the 
construction of a culverted crossing in either an upstream or downstream location to 
serve as a replacement crossing which would allow vehicular and pedestrian movement 
across Mill Creek. Traffic across the existing, low-water crossing would be maintained 
during construction, and the angle at which the replacement culverted crossing meets the 
roadway would be altered to alleviate concerns regarding accessibility and safety for 
vehicular traffic. The placement of two large, woody material structures made of trees 
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and boulders in the stream will create improvements for in-stream habitat including 
riffles and pools for brook trout. Native plantings and final seeding of all disturbed areas 
would begin following the finalization of the replacement culverted crossing and in-
stream work providing riparian habitat improvements. Additional ground disturbance and 
tree removal are likely to be required for this alternative. As such, this alternative may 
require impacts to cultural resources and federally protected species. 

• Alternative 6: Replacement with relocated bridge & riparian restoration. 
Benefits derived from Alternative 6 include elimination of in-stream infrastructure (e.g., 
culverted crossing, piers, etc.), reconnection of 21.93 miles of stream, improvement of in-
stream and riparian habitat, increased in-stream habitat diversity and quality, and 
ancillary recreational benefits. This alternative includes the construction of a bridge to 
serve as the functionally equivalent replacement to allow vehicular and pedestrian 
movement across Mill Creek in an upstream or downstream location. Traffic across the 
existing, low-water crossing would be maintained during construction, and the angle at 
which the replacement bridge crossing meets the roadway would be altered to alleviate 
concerns regarding accessibility and safety for vehicular traffic. The placement of two 
large woody material structures made of trees and boulders in the stream will create 
improvements for in-stream habitat including riffles and pools for brook trout. Native 
plantings and final seeding of all disturbed areas would begin following the finalization 
of the replacement culverted crossing and in-stream work providing riparian habitat 
improvements. Additional ground disturbance and tree removal are likely to be required 
for this alternative. As such, this alternative may require impacts to cultural resources and 
federally protected species. 

3.5 – Initial Alternative Array Evaluation 

Based upon expert elicitation among the USACE PDT, USACE Pittsburgh District Office of 
Counsel, the NFS, pertinent federal and state resource agencies and other key stakeholder 
organizations, Alternative 2 was screened, as it does not meet the study constraint of maintaining 
vehicular access across Mill Creek. Access across Mill Creek must be maintained and is listed as 
a project constraint because removal of the existing, low-water crossing without providing a 
replacement would result in a legal taking of the improved areas on the left bank side of the 
Project Area. Without a replacement crossing, the campgrounds on the left bank side and forestry 
management access areas would not have a vehicular means of ingress or egress, thus 
eliminating the current use of those lands. A replacement crossing is considered in all formulated 
alternatives with the exception of Alternative 1, the No Action alternative. 

To continue with the initial evaluation of alternatives, preliminary cost estimates for each 
alternative are presented in Table 11. 

Table 11. Preliminary Cost Estimates for Initial Array of Alternative Plans. 

Plan No. Alternative & Measure Components Preliminary Cost* 
1 No action. $0 
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Plan No. Alternative & Measure Components Preliminary Cost* 

3 Replacement with culvert crossing & riparian restoration. $820,000 

4 Replacement with bridge & riparian restoration. $1,096,000 

5 
Replacement with relocated culvert crossing & riparian 
restoration. $985,000 

6 Replacement with relocated bridge & riparian restoration. $1,628,000 
*Preliminary costs were extrapolated from existing USACE and WVDNR studies solely to determine if viable 
alternatives existed that are below the maximum federal spending limit. Cost shown here were not used in the 
screening of any Alternative. 

Preliminary cost estimates were extrapolated from completed studies by WVDNR and from 
other USACE studies, including the River Road Section 206 Feasibility Study (U.S. Army 
Corps of Engineers, Fort Worth District, 2021), the Chicago District’s Horlick Dam Section 506 
project (U.S. Army Corps of Engineers, Chicago District, 2021), and the Pittsburgh District 
North Shore Riverfront Park Section 206 project (U.S. Army Corps of Engineers, Pittsburgh 
District, 2017). Estimated costs provided in Table 11 were developed early in the study process 
as part of the development of the initial array of alternatives. The costs depicted in Table 11 did 
not account for other costs such as monitoring and adaptive management and other site-specific 
considerations including building materials, road realignments, and potential cultural resource 
mitigation costs. The projects on which these estimates were based were only reviewed 
preliminarily, and some of the assumptions made for those studies may not apply to this study, 
which reduce the accuracy of the costs depicted above. 

3.5.1 – Initial Screening Criteria 

Alternative plans were screened utilizing relevant USACE planning guidance and compared 
against the No Action alternative. Completeness, effectiveness, efficiency, and acceptability are 
the four evaluation criteria specified in the Economic and Environmental Principles and 
Guidelines for Water and Related Land Resources Implementation Studies (P&G) 
in the evaluation and screening of alternative plans. Alternatives considered in any planning 
study should meet minimum subjective standards of these criteria to qualify for further 
consideration and comparison with other plans. 

Completeness (C) is whether or not the alternative plans provide and account for all necessary 
investments or other actions to ensure the realization of the planning objectives, including 
actions by other federal and non-federal entities. 

Effectiveness (Ef) is whether or not the alternative plans contribute to achieving each of the 
planning objectives listed below. 
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Ef-1: Connect habitats in the Study Area for all life stages at all water levels for brook 
trout in Mill Creek. 

Ef-2: Improve in-stream habitat in the Project Area for all life stages at all water levels 
for brook trout in Mill Creek. 

Ef-3: Improve stream morphology (e.g., dimension, pattern, profile, bedload) in the 
Project Area in Mill Creek. 

Ef-4: Reduce in-stream obstructions and improve sediment transport through the Mill 
Creek crossing. 

Efficiency (E) is whether or not an alternative plan is the most cost-effective means of achieving 
the objectives, consistent with protecting the nation’s environment. 

Acceptability (A) is the workability and viability of an alternative plan with respect to 
acceptance by State and local entities, tribes, and the public and compatibility with existing laws, 
regulations, and public policies. 

3.5.2 – Additional Evaluation Criteria 

Minimize Environmental and Cultural Resource Impacts (Env/CR) is whether the 
alternative plans minimize negative effects to the environment and cultural resources in the 
Project Area. 

Sustainable O&M Requirements (O&M) is whether or not the alternative plans maintain 
public access to the site while minimizing long-term O&M requirements, such as large woody 
debris and sediment accumulation upstream of the crossing and overtopping resulting damage to 
the crossing. 

Table 12. Alternative Array – First Screening Iteration 
Plan 
No. 

Alternative & 
Measure Components C Ef-1 

Ef-
2 

Ef-
3 

Ef-
4 E A Env/CR O&M 

1 No action. Yes No No No No No Yes No No 

3 

Replacement with 
culvert crossing & 
riparian restoration. Yes Yes Yes Yes Yes Yes Yes No No 

4 

Replacement with 
bridge & riparian 
restoration. Yes Yes Yes Yes Yes No Yes Yes Yes 

5 

Replacement with 
relocated culvert 
crossing & riparian 
restoration. Yes Yes Yes Yes Yes Yes Yes No No 
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above), because Alternatives 3 and 4 scored better in all criteria once the criteria with the same 
scores were removed. Alternative 1, the No Action alternative, was carried forward as a baseline 
to compare against other alternatives. The relocated replacement crossings proposed in 
Alternatives 5 and 6 were screened as any location upstream or downstream of the current low-
water crossing would result in greater adverse effects when compared to replacement of the low-
water crossing in the current location. Adverse effects were more likely to occur with 
Alternatives 5 and 6 due to the potential presence of the federally-listed threatened and 
endangered species and cultural resources located within the Project Area. Alternative 4 was 
considered the least efficient of Alternatives 1,3, and 4. Alternative 4 was carried forward 
because it minimized environmental impacts and sustainable O&M requirements when compared 
to the other Alternative Plans. 

3.6 – Second Alternative Array Evaluation 

Based on the analysis depicted in Table 12 above, the alternatives listed below were carried 
forward for further evaluation and comparison. 

 Alternative 1 - No Action 
 Alternative 3 - Replacement with culvert crossing & riparian restoration 
 Alternative 4 - Replacement with bridge & riparian restoration 

Further evaluation of the second array of alternatives led to a constructability analysis which 
consisted of reviewing materials, roadway standards, agency guidelines, and planning objectives. 
When the replacement culvert crossing measure was developed, it was initially engineered as a 
single, pre-cast concrete box culvert. Constructability analysis of this measure as part of 
Alternative 3 determined that a single, pre-cast box culvert could not be delivered to the site due 
to roadway and topographical constraints to and from the Project Area. The replacement culvert 
crossing in Alternative 3 was reevaluated by structural engineers. It was determined that pre-cast 
culverts of a size that could be delivered to the site were too small to span the stream width as a 
single culvert—more than one culvert would be needed to span the stream. Use of multiple 
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Plan 
No. 

Alternative & 
Measure Components C Ef-1 

Ef-
2 

Ef-
3 

Ef-
4 E A Env/CR O&M 

6 

Replacement with 
relocated bridge & 
riparian restoration. Yes Yes Yes Yes Yes No Yes No Yes 

The first screening iteration resulted in the screening of Alternatives 5 and 6 (shaded in gray 

culverts would necessitate interim support walls within the stream to support vehicular traffic; 
therefore, Alternative 3 would not meet the intent of aquatic barrier removal to provide a clear 
span and the removal of in-stream fill and barriers. The interim support walls would still impair 
sediment transport through the Project Area. Additionally, the height and size of the precast 
concrete culvert that would be required to meet the necessary hydraulic capacity for Alternative 
3 would result in additional earthwork, environmental, and cultural resource(s) impacts. The 
outcome of the constructability analysis led to the screening of Alternative 3. Supplemental 
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information on the structural requirements for the alternatives can be found in the Structural 
Appendix, Appendix F. 

Based on the analysis presented above, Alternative 4 and the No-Action Alternative are being 
carried forward as the Final Array of Alternatives slated for further evaluation using cost 
effectiveness and incremental cost analysis (CE/ICA) described below. 

 Alternative 1 - No Action 
 Alternative 4 - Replacement with bridge & riparian restoration 

3.7 – Final Alternative Array Evaluation 

The Economic and Environmental Principles and Guidelines for Water and Related Land 
Resources Implementation Studies (P&G) (1983) established four accounts to facilitate the 
evaluation and display of the effects of alternative plans. These accounts are national economic 
development (NED), environmental quality (EQ), regional economic development (RED), and 
other social effects (OSE). These four accounts encompass all significant effects of a plan on the 
human environment as required by NEPA (42 U.S.C. 4321 et seq.). The 5 January 2021 
Memorandum for Commanding General, U.S. Army Corps Of Engineers, Policy Directive – 
Comprehensive Documentation of Benefits in Decision Documents supplements the guidance 
provided in the Planning Guidance Notebook (ER 1105-2-100) and requires comprehensive 
consideration of total project benefits including economics, environmental, and social categories. 
PDTs must identify and analyze benefits in total and equally across a full array of benefit 
categories. 

The final array of alternatives was further evaluated using the four accounts through CE/ICA. A 
full evaluation of the final array using the four accounts can be found in the Economic Appendix, 
Appendix G. A description of each account is provided below. 

 The NED account displays changes in the economic value of the national output of goods 
and services. 

 The RED account registers changes in the distribution of regional economic activity that 
result from each alternative plan. Regional economic activity is measured as economic 
output (sales), jobs, income, and value added.  

 The EQ account displays non-monetary effects on significant natural and cultural 
resources. 

 The OSE account registers plan effects from perspectives that are relevant to the planning 
process but are not reflected in the other three accounts. This account requires 
consideration of the “urban, rural, and community impacts; life, health, and safety 
factors; displacement, and long-term productivity impacts” of the project alternatives. 

The results from the evaluation using the four benefits accounts indicate that Alternative 4 
(Replacement with Bridge & Riparian Restoration) is the superior alternative to Alternative 1 
(No Action) because Alternative 4 outperforms Alternative 1 on NED, RED, and EQ.  In the 
OSE account, Alternative 4 outcompetes Alternative 1 on life safety. Any adverse impacts 
associated with the other metrics would be marginal, temporary, offset by positive effects, or 
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mitigated. Alternative 4 is also the NER plan, which reasonably maximizes environmental 
benefits and fulfills the criteria of acceptability, completeness, efficiency and effectiveness. The 
NER Plan would connect in-stream habitat for brook trout, restore structural habitat through the 
construction of in-stream habitat improvements, and improve riparian biodiversity through native 
plantings within the Project Area. Further discussion of habitat units and environmental benefit 
from this alternative are presented in Chapters 4 and 5, respectively. Alternative 4 is also the 
locally preferred plan. 

Information from the CE/ICA evaluation is used to determine if it is incrementally cost effective 
to implement all measures within Alternative 4, including the construction of in-stream habitat 
improvements and the riparian plantings. The results from the CE/ICA analysis show Alternative 
4, with all measures, is a best buy or economically efficient plan. According to the CE/ICA the 
only other best buy plan is Alternative 1, No Action. Habitat outputs associated with the 
individual measures in Alternative 4 are described in the following Chapter. Further explanation 
of the CE/ICA analysis can be found in Appendix G. 
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CHAPTER 4 – HABITAT EVALUATION 

The following sections detail the methodology for the evaluation of the degree to which the 
alternative plans provide a specified benefit to the aquatic habitat within the Project Area. 

4.1 – Forecasting Habitat Quality 

The purpose of this evaluation is to determine the habitat quality and quantity provided by the 
final array of alternative plans for this study. To evaluate likely change in habitat quality from 
the existing site conditions to the future-with-project (FWP) conditions, a Habitat Suitability 
Index (HSI) was used. HSI is an algebraic function that typically uses various habitat structure 
components as indicators, such as cover, food, and natural processes, or biological components 
of species richness, abundance, evenness, etc. The Qualitative Habitat Evaluation Index (QHEI) 
is a HSI that has been certified by USACE’s Center of Expertise for Ecosystem Restoration. The 
principal theory underlying the QHEI model is that the integrity and structure of a riverine fish 
community is partially related to the physical characteristics of the habitat. The QHEI provides 
an indicator of habitat quality by measuring those physical factors which are known to affect fish 
communities. The Biological Services Program and Division of Ecological Services of the 
USFWS developed habitat suitability index models for brook trout to aid in the impact 
assessment and habitat management activities regarding the species. The Brook Trout Habitat 
Suitability Index (BT-HSI) was the primary model used in this study. 

The output from the QHEI and the on-site data collection described below were used to inform 
the attribute scoring in the BT-HSI for the existing conditions. The BT-HSI was then forecasted 
for the FWP condition for each alternative. This was used to determine the average annual 
habitat units provided considering the acres of available stream habitat, which were calculated by 
multiplying the average stream width by the length. Components of the alternatives were 
evaluated to determine the incremental cost effectiveness of implementing each component of 
the alternative plans. This information was incorporated in the CE/ICA evaluation described in 
the previous section. 

Collection sites were identified to collect data to support the modeling used in this study. Since 
the low-water crossing creates two separate populations of brook trout, the stream was broken 
into two segments: Upstream of the Bridge (USB) and Downstream of the Bridge (DSB). On 27 
February 2024, a site visit was accomplished to assess existing conditions of the Mill Creek 
watershed by completing a QHEI assessment, collecting water quality samples, and measuring 
flow. Conditions were assessed at five locations: Oxley Run (OR-1) (only QHEI and flow 
collections), Potatohole Fork (PF-1), directly upstream of the low-water crossing (USB-1), 
directly downstream of the low-water crossing (DSB-1) and at the forest cabins (FC-1) (Figure 
15). A sixth location was selected downstream of the Study Area to collect data however due to 
road closures the location was not assessed. Since a third location downstream of the Study Area 
was not assessed, the Oxley Run (OR-1) location was not used in this study, to show equal 
representation of both the upstream and downstream segments. 
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Figure 15. Stream segments and collection points within the Mill Creek Watershed. 
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4.1.1 – Qualitative Habitat Evaluation Index (QHEI) 

The QHEI is a physical habitat index designed to provide an empirical, quantified evaluation of 
the lotic macrohabitat characteristics that are important to fish communities (Ohio EPA 2006; 
see Appendix A: Compliance, Coordination & Information for protocol publication). A detailed 
analysis of the development and use of the QHEI is available in Rankin (1989) and Rankin 
(1995). The QHEI is composed of six principal metrics each of which are briefly described 
below. The maximum possible QHEI score is 100, and the lowest (0) zero. Each of the metrics 
are scored individually and then summed to provide the total QHEI segment score. 

4.1.1.1 – QHEI Riverine Habitat Metrics 

1. Substrate: This metric includes two components, substrate type and substrate quality. The 
substrate metric notes the presence of all substrate types present in pools/glides and 
riffles/runs that each comprise sufficient quantities to support species commonly 
associated with that substrate type. This metric awards points to those sites with a 
diversity of high-quality substrate types, including concepts of siltation and 
embeddedness (the degree that cobble, gravel, and boulder substrates are surrounded, 
impacted in, or covered by fine materials). Maximum points are 20. 

2. In-stream Cover: This metric scores the presence of in-stream cover types and amount of 
overall in-stream habitat cover. These features include, but are not limited to deep pools, 
undercut banks, islands, large boulders, large woody debris, aquatic vegetation, over 
hanging vegetation, etc. Maximum points are 20. 

3. Channel Morphology: This metric emphasizes the quality of the stream channel that relates 
to the creation and stability of macrohabitat. It includes channel sinuosity, channel 
development, channelization, and channel stability. Maximum points are 20. 

4. Riparian Zone and Bank Erosion: This metric emphasizes the quality of the riparian buffer 
zone and quality of the floodplain vegetation. This includes riparian zone width, 
floodplain quality, and extent of bank erosion. Each of the three components requires 
scoring the left and right banks (looking downstream). The average of the left and right 
banks is taken to derive the component value. Maximum points are 10. 

5. Pool/Glide and Riffle-Run Quality: This metric includes two components and emphasizes 
the quality of the pool/glide and/or riffle/run habitats. This includes pool depth, overall 
diversity of current velocities (in pools and riffles), pool morphology, riffle-run depth, 
riffle-run substrate, and riffle-run substrate quality. These habitats are scored individually 
and added together for a total metric score. Maximum points for pool/glide quality are 12, 
while maximum points for riffle-run quality are 8. 

6. Reach Gradient: Local or map gradient is calculated from USGS 7.5-minute topographic 
maps by measuring the elevation drop through the sampling area. Gradient classifications 
(Table V-4-3 found in Ohio EPA 2006) were assigned by stream size category after 
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In terms of habitat quality, the FWOP condition and No Action Alternative are equivalent to the 
existing conditions for the purposes of this study. This is because the habitat conditions are not 
expected to change over the 50-year planning period if no action is taken. Habitat fragmentation 
and the lack of habitat connectivity for brook trout populations are the primary issues in the 
Project Area, not degrading or degraded habitat quality. It is likely that the existing conditions of 
other resources may vary over the 50-year planning period, as described in Section 2.13; 
however, these would primarily be due to the isolation of brook trout populations and continued 

Attribute Upstream Downstream 
PF-1 USB-1 DSB-1 FC-1 

Substrate 18 14 18 18 
Instream Cover 12 7 8 18 
Channel Morphology 12.5 9 9 15 
Bank Erosion 7.5 7.5 8 9.5 
Pool/Glide 6 4 3 6 
Riffle/Run 6 0 6 6 
Gradient 6 4 4 4 
QHEI 68 45.5 56 76.5 
Section QHEI 56.75 66.25 

4.1.2 – Brook Trout Habitat Suitability Index 

The BT-HSI is scaled on an index between 0 (unsuitable habitat) and 1 (optimal habitat) to 
mathematically calculate habitat requirements of the species providing resource managers a 
simplified metric to make educated management decisions (U.S. Fish & Wildlife Service, 1982). 
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examining scatter plots of IBI vs. natural log of gradient in ft/mile (see Rankin1989). 
Maximum points are 10. 

At each collection location, a 20-meter QHEI (Appendix C) was completed to assess the current 
physical conditions of the Study Area depicted in Table 13. This data was also used to inform the 
brook trout habitat suitability index model, described in Section 4.1.2.  

safety risks, and not due to the degradation of quality habitat. 

QHEI scores for the FWOP are located in Table 13 below.  

Table 13. FWOP QHEI Scores. 

The USFWS developed model components that reviewed habitat variables that influenced the 
different life stages of brook trout. Depending on the life stage of the species, variables change 
depending on needs of the four life stages (adult, juvenile, fry, embryo). However, some 
variables affect all life stages of the brook trout, these variables are summed in the fifth 
component (other). 

The USFWS also created three additional models that targeted parameters depending on study 
needs and limonitic classifications that brook trout occupy. Due to the lack of available data for 

61 



 

Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal    20 April 2026 
Draft Detailed Project Report & EA 

the Mill Creek watershed, Additional Model 1 was used in this study. This model is to show 
optimum riverine brook trout habitat characterized by eight attributes. To complete Additional 
Model 1, if an attribute is present in the Study Area, a 1 is assigned to the attribute. All attributes 
are then summed and are divided by the total number of attributes (8). 

Attributes: 
1. Clear, cold water with an average maximum summer temperature of < 22 ºC 
2. Approximately a 1:1 pool-riffle ratio 
3. Well vegetated, stable stream banks 
4. ≥25% of stream area providing cover 
5. Relatively stable water flow regime, < 50% annual fluctuation from average annual daily 

flow 
6. Relatively stable summer temperature regime, averaging about 13 ºC ± 4 ºC 
7. A relatively silt-free rocky substrate in riffle-run areas 
8. Relatively good water quality 

Brook Trout – Habitat Suitability Index (Additional Model 1) Formula: BT – HSI = number of 
attributes / 8 

The West Virginia Department of Environmental Resources provided stream water quality data 
from 41 different collections dating from 1997 – 2021 for the Mill Creek watershed. USACE 
staff also performed water quality and stream flow collections while completing the QHEI 
mentioned in Section 4.1.1. Water quality data can be found in Appendix C. This data along with 
the QHEI was used to inform the BT–HSI attributes, for the existing conditions (Table 14). The 
existing conditions show the presence of quality habitat within the Project Area. The existing 
conditions were then used as the FWOP conditions and the conditions under the No Action 
Alternative for the habitat present on site, since the quality habitat that exists on site is not 
expected to change over the 50-year planning period if no action is taken. 

Table 14. BT – HSI Existing Conditions. 

Attribute Upstream Downstream 
PF-1 USB-1 DSB-1 FC-1 

Year 0 - 50 
1 1 1 1 1 
2 0 1 1 0 
3 1 1 1 1 
4 0 0 0 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.875 0.875 0.75 
Section HSI 0.81 0.81 
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4.1.2.2 – Brook Trout Habitat Suitability Index Water Quality Data 

To determine the presence of an attribute, the water quality parameters for specific habitat 
requirements for brook trout were compared to the water quality data that was collected during 
the site visit. Overall water quality at the collection points was relativity good and within the 
optimal ranges for brook trout (U.S. Fish & Wildlife Service, 1982). Due to turbidity and water 
flow not having a measurable variable in JTU (turbidity) or cm/sec (water flow) (Table 15), 
observations made during collection events over the years were used to determine these 
variables. Of the 41 collections performed within the Mill Creek watershed by WVDNR, 14 
observations were made showing the water levels higher than normal and a clear turbidity class 
was assigned (Figure 16 and Figure 17). Additional water quality information can be found in 
Appendix C. 

Table 15. Brook Trout Tolerances Compared to Averaged Data Collected. 

Brook Trout Water Quality 
Ranges and Data Collection Averages 

Variable Min Max Average 
Turbidity (JTU) 0 30 NO DATA 
pH 6.5 8 7.27 
Alkalinities (ppm) 10 24.04 
TDS (ppm) 20 37.07 
Temp (ºC) 4.5 10 12.25 
*Summer Temp (ºC) 9 17 17.59 
DO (mg/L) 5 11.37 

*For months of June, July, and August 
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Figure 16. Water Level Stage Counts from 1997 - 2024. 
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Figure 17. Turbidity Classification Counts from 1997 - 2024. 

4.2 – BT-HSI Scores for the Final Array of Alternatives 

BT-HSI scores were forecasted for each of the alternatives in the final array. Components of the 
alternatives were scored as well for incorporation into CE/ICA. Information from the CE/ICA 
evaluation is used to determine if it is incrementally cost effective to implement all measures 
within Alternative 4, including the construction of in-stream habitat improvements and the 
riparian plantings. Further explanation of the CE/ICA analysis can be found in Appendix G.  
Tables 17 through 20 are additive in nature where the analysis completed works through the 
incremental habitat improvements associated with all measures of Alternative 4. Table 16shows 
the scores for Alternative 1 - No Action. Table 17 shows the scores for the Alternative 4 – 
Remove and Replace Low-Water Crossing Only. Table 18 shows the scores for the Alternative 4 
– Remove and Replace Low-Water Crossing and Riparian Plantings. Table 19 shows the scores 
for the Alternative 4 – Remove and Replace Low-Water Crossing and In-stream Habitat 
Improvements. Table 20 shows the scores for the Alternative 4 – All Measures. Scores were 
forecasted for Years 0-5 and then 6-50, to capture the benefits seen by the growth of riparian 
plantings through the 50-year planning period. BT-HSI scores can be found in the subsequent 
sections. 

4.3 – Riverine Aquatic Habitat Acres 
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The change between the FWOP and FWP project conditions was measured in terms of the 
quantity of habitat available under each condition. Stream miles, feet and acres are typically 
utilized to quantify available habitat for river restoration studies. Available habitat within the 
Mill Creek watershed was calculated from the mouth at the intersection of the Tygart River, to 
the headwaters upstream including any tributaries with potential suitable Brook Trout habitat. 
Due to the low-water crossing, the watershed was broken down into upstream and downstream 
sections. 
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Since only a few collection points were used to collect data in the Mill Creek watershed, an 
average width (W) of the streams was used. The average width used for Mill Creek is 47.5 ft and 
the average width of the tributaries of Mill Creek is 9 ft. The width of Mill Creek is the averaged 
widths collected during the site visit on 27 February 2024. The tributaries of Mill Creek were 
added to this study due to having brook trout populations or having suitable habitat where the 
species is likely to be present. The width, length (L), and the suitability of habitat within the 
tributaries was provided by the WVDNR. 

The lengths and widths of each section of stream were then converted to acres, representing the 
amount of riverine aquatic habitat within the Mill Creek Watershed. The total acreage of riverine 
aquatic habitat within the watershed is 177.68 acres, 57.66 acres being upstream of the low-water 
crossing and 120.01 acres downstream.  

4.4 – Habitat Units (HU) 

Habitat Units (HU) are the number of units of habitat that are suitable for brook trout within the 
acres of riverine habitat. Calculating HUs is necessary for the completion of the study to 
accurately show the amount of suitable habitat for brook trout within the watershed of Mill 
Creek. This step in the process removes areas of the watershed that brook trout do not use during 
the various life stages. To calculate HUs, the HSI score is multiplied by the acreage. This 
calculation was completed for each year of the project’s life (Year 0 – 50), assuming the project 
is operational through the 50-year planning period. 

The formula for HUs is HU = HSI x Acres 

The BT-HSI scores and habitat units provided by each alternative and the components of 
alternatives through the 50-year planning period, as described in Section 4.2, are outlined in 
Tables 16 - 20 below. The HUs provided by Alternative 1 are based solely on the available 
downstream habitat, as upstream habitat is not accessible under this alternative. 

Table 16. BT-HSI Scores and HUs provided by Alternative 1 - No Action. 

Alternative 1 – No Action 

Attribute 
Upstream Downstream 

PF-1 
USB-
1 

DSB-
1 

FC-
1 

Year 0 - 50 
1 1 1 1 1 
2 0 0 0 0 
3 1 0 0 1 
4 0 0 0 0 
5 1 1 1 1 
6 1 1 1 1 
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Alternative 4 – Remove and Replace Low-Water 
Crossing Only 

Attribute 
Upstream Downstream 

PF-1 USB-1 DSB-1 
FC-
1 

Year 0 - 5 
1 1 1 1 1 
2 0 0 0 0 
3 1 0 0 1 
4 0 0 0 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.625 0.625 0.75 
Section HSI 0.69 0.69 
Total Average 0.69 
Section HU 39.64 82.51 
Total HU 122.15 

Year 6-50 
1 1 1 1 1 
2 0 0 0 0 
3 1 0 0 1 
4 0 0 0 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.625 0.625 0.75 
Section HSI 0.69 0.69 
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Alternative 1 – No Action 

7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.625 0.625 0.75 
Section HSI 0.69 0.69 
Section HU N/A* 82.51 
Total HU 82.51 

*The upstream HUs are listed as Not Applicable (N/A) as they are not accessible. 

Table 17. BT-HSI Scores and HUs provided by Alternative 4 - Remove and Replace Low-
Water Crossing Only. 
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Alternative 4 – Remove and Replace Low-Water 
Crossing Only 

Total Average 0.69 
Section HU 39.64 82.51 
Total HU 122.15 

Table 18. BT-HSI Scores and HUs provided by Alternative 4 - Remove and Replace 
Low -Water Crossing and Riparian Plantings 
Alternative 4 – Remove and Replace Low-Water 

Crossing and Riparian Plantings 

Attribute 
Upstream Downstream 

PF-1 USB-1 DSB-1 
FC-
1 

Year 0 - 5 
1 1 1 1 1 
2 0 0 0 0 
3 1 0 0 1 
4 0 0 0 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.625 0.625 0.75 
Section HSI 0.69 0.69 
Total Average 0.69 
Section HU 39.64 82.51 
Total HU 122.15 

Year 6-50 
1 1 1 1 1 
2 0 0 0 0 
3 1 1 1 1 
4 0 0 0 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.75 0.75 0.75 
Section HSI 0.75 0.75 
Total Average 0.75 
Section HU 43.25 90.01 
Total HU 133.26 
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Table 19. BT-HSI Scores and HUs provided by Alternative 4 - Remove and Replace 
Low-Water Crossing and In-stream Habitat Improvements 

Alternative 4 – Remove and Replace Low-Water 
Crossing and In-stream Habitat Structures 

Attribute Upstream Downstream 

PF-1 
USB-
1 DSB-1 

FC-
1 

Year 0 - 5 
1 1 1 1 1 
2 0 1 1 0 
3 1 0 0 1 
4 0 1 1 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.875 0.875 0.75 
Section HSI 0.81 0.81 
Total Average 0.81 
Section HU 46.85 97.51 
Total HU 144.36 

Year 6-50 
1 1 1 1 1 
2 0 1 1 0 
3 1 0 0 1 
4 0 1 1 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.875 0.875 0.75 
Section HSI 0.81 0.81 
Total Average 0.81 
Section HU 46.85 97.51 
Total HU 144.36 
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Table 20. BT-HSI Scores and HUs provided by Alternative 4 - All Measures. 

Alternative 4 – All Measures 

Attribute 
Upstream Downstream 

PF-1 USB-1 DSB-1 FC-1 
Year 0 - 5 

1 1 1 1 1 
2 0 1 1 0 
3 1 0 0 1 
4 0 1 1 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 0.875 0.875 0.75 
Section HSI 0.81 0.81 
Total Average 0.81 
Section HU 46.85 97.51 
Total HU 144.36 

Year 6-50 
1 1 1 1 1 
2 0 1 1 0 
3 1 1 1 1 
4 0 1 1 0 
5 1 1 1 1 
6 1 1 1 1 
7 1 1 1 1 
8 1 1 1 1 

HSI 0.75 1 1 0.75 
Section HSI 0.88 0.88 
Total Average 0.88 
Section HU 50.46 105.01 
Total HU 155.47 

4.5 – Average Annual Habitat Units (AAHUs) 

In order to equally assess measures, alternatives or plans, the benefit portion of the analysis must 
be annualized in the same manner as the cost analysis. The method to complete this assessment, 
per USACE planning guidelines, typically assigns benefits over a 50-year period of analysis, or 
project life. This study will use 50-years as a reasonable period of analysis, noting that the 
benefits may be accrued in perpetuity. The main mechanism of habitat restoration for a riverine 
system is to return free-flowing conditions to allow connectivity, channel hydraulics, and 
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Alternative 
1 - No 
Action 

Alternative 4 
– Remove and 
Replace Low-

Water 
Crossing Only 

Alternative 4 – 
Remove and Replace 
Low-Water Crossing 

and Riparian 
Plantings 

Alternative 4 
– Remove and 
Replace Low-

Water 
Crossing and  

In-stream 
Habitat 

Structures 

Alternative 
4 – All 

Measures 
AAHU 82.51 122.15 132.15 144.36 154.36

Net AAHU - 39.64 49.64 61.85 71.85 

Table 21. Net Average Annual Habitat Units Provided by Alternatives. 

substrate sorting to restore riverine habitats and species distributions naturally. Based on 
experience with several completed river connectivity projects such as the Hoffman Dam on the 
Des Plaines River, substrates and habitat are nearly fully restored after the first few large flood 
events (channel forming events) following re-establishment of free-flowing conditions. To be 
conservative, this analysis utilized the 5-year mark as achieving maximum habitat benefits, 
which would give enough time for the river channel to adjust, riparian habitat plantings to mature 
and create suitable brook trout habitat again. The Average Annual Habitat Units is the habitat 
units averaged over the 50-year life span of the project (Table 21). 

To ensure that existing benefits are not claimed by potential actions, only the net benefits gained 
are utilized. This unit is called the Net Average Annual Habitat Unit (NAAHU), which is 
represented as: 

Action AAHU – No Action/Existing Conditions = Net Average Annual Habitat Unit (NAAHU) 

4.6 – Future Without-Project Conditions (FWOP) / No Action Alternative 

The no-action alternative would be the same as the existing conditions for the habitat condition 
located within the Project Area, as discussed throughout this section. The juvenile brook trout 
downstream of the low-water crossing would not have access to 57.66 acres of 0.69 HSI rated 
quality habitat, upstream of the low-water crossing. Larger brook trout will still be able to pass 
upstream during flood events, but the vented, low-water crossing will prevent upstream 
movement of juvenile and smaller brook trout under all flow conditions. Within Mill Creek, 
spawning and rearing habitat is significantly limited by the presence of the vented, low-
water crossing. The barrier causing the lack of habitat connectivity to sustain brook trout 
populations, would stay in place which could lead to a reduction in genetic diversity and 
resiliency over time. Suitable habitat in the headwaters and smaller tributaries would be limited 
to a smaller population of brook trout.   

4.7 – Alternative Benefits (FWP) 

The evaluation of habitat benefits is a comparison of the with-project and without-project 
conditions for each alternative. A comparison of Alternative 1 – No Action, and the HUs accrued 
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by the components of Alternative 4 was completed. Future with project conditions, particularly 
under Alternative 4 – All Measures, would maximize the quality of the in-stream and riparian 
habitats through additional improvements to the riparian and in-stream habitats and providing the 
21.93 miles of stream when compared to the existing conditions, which are equivalent to the 
FWOP conditions. This comparison is described further in the CE/ICA evaluation in Chapter 3 
and the Economics Appendix - Appendix G. 

Under Alternative 4 – All Measures, the low-water crossing would be removed connecting the 
upstream and downstream segments for all life stages of brook trout, riparian plantings would be 
installed, and in-stream habitat improvements would be constructed. Immediately following 
implementation, juvenile and smaller brook trout would have additional access to 57.66 acres of 
0.81 HSI rated habitat in the headwaters and tributaries. Under this alternative, the Mill Creek 
watershed would have a net increase of 71.85 AAHUs over the life of the project. This increase 
in the amount of quality habitat is directly related to the presence of instream structure, riparian 
cover, bank stabilization, pool quality and a 1:1 pool to riffle ratio within the Project Area. The 
average annual cost divided by the net AAHUs provides the cost per unit of habitat benefits. 
According to the CE/ICA evaluation in Appendix G, Alternative 4 – All Measures provides the 
highest net AAHUs for the lowest cost per unit of habitat benefits. 
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CHAPTER 5 – RECOMMENDED PLAN* 

Alternative 4, the NER Plan, is the recommended plan. This alternative plan is also the locally 
preferred plan, and it reasonably maximizes benefits across all categories, including the EQ 
category. A description of the components of the recommended plan, the significance of the 
outputs, an analysis of risk and uncertainty, estimated project costs, and NFS responsibilities are 
provided below. 

5.1 – Recommended Plan Description 

The implementation of the components of Alternative 4 are generally described as follows and 
according to the measure descriptions in Section 3.3 – Management Measures to Achieve 
Planning Objectives. A detailed set of plans & specifications will be created during the design 
and implementation phase. 

Components of Alternative 4 include: 
 Low-water crossing removal 
 Replacement with a single-span bridge 
 Installation of in-stream habitat improvements 
 Installation of riparian plantings 
 Installation of educational signage 

Public Safety Preparation – The first task would be to install safety fencing, signage and other 
safety features to ensure public safety. Staging areas and access roads would be demarcated. 

Site Preparation – Clearing and grading of the site will occur during this phase, as well as low-
water crossing removal. 

Crossing Replacement – This task involves construction of the new single-span bridge. During 
this task, the stream banks will be graded and stabilized to reduce the over-widening seen 
throughout the Project Area and restore a more natural stream morphology. 

In-stream Habitat Improvements – This task involves the placement of two, large, woody 
material structures made of trees and boulders. These structures will create improvements for in-
stream habitat including riffles and pools for brook trout. 

Riparian Restoration – Native plantings and final seeding of all disturbed areas would begin 
following the finalization of bridge replacement and in-stream work. Sixteen (16) trees and 80 
shrubs will be planted from the species in Table 22 below. Seeding of all disturbed areas on site 
will be completed using Ernst Seed Mix (ERNMX) 178, which includes pollinator species such 
as swamp milkweed (Asclepias incarnata) and provides food and cover for native wildlife. 
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Table 22. Species for Riparian Restoration 
Scientific 

Name 
Type 

Eastern Hemlock Tsuga canadensis Tree 
Yellow Birch Betula alleghaniensis Tree 
Red Maple Acer rubrum Tree 
Black Cherry Prunus serotina Tree 
Red Spruce Picea rubens Tree 
Speckled Alder Alnus incana Understory 
Black Chokeberry Aronia melanocarpa Understory 
Red Osier Dogwood Cornus sericea Understory 
Silky Dogwood Cornus amomum Understory 
Winterberry Ilex verticillata Understory 
White Meadowsweet Spiraea alba Understory 
Steeplebush Spiraea tomentosa Understory 
Riparian Buffer Mix ERNMX - 178 Seed Mix 
Grain Rye Cover Crop 

Installation of Educational Signage – Education signage will be installed as mitigation for 
impacts to cultural resources in consultation with WV SHPO. The signs will be used to describe 
the project, associated restoration benefits to the Mill Creek ecosystem, and the historic 
resources of Kumbrabow State Forest. 

5.2 – Significance of Recommended Plan Outputs 

Due to the challenges associated with non-monetized benefits, the concept of output significance 
plays an important role in ecosystem restoration evaluation. Statements of significance provide 
qualitative information to evaluate whether the value of the resources of any given restoration 
alternative are worth the costs incurred to produce them. The significance of the Mill Creek 
ecosystem restoration outputs is herein recognized in terms of institutional, public, and/or 
technical importance. 

5.2.1 – Institutional Recognition 

Significance based on institutional recognition means that the importance of an environmental 
resource is acknowledged in the laws, adopted plans, and other policy statements of public 
agencies, tribes, or private groups. The following are exemplary instances: 

The Kumbrabow State Forest Forestry Management Plan outlines the significance of Mill Creek 
and the presence of native brook trout and suitable habitat for native fish (West Virginia Division 
of Forestry, 2002). Additionally, state laws requiring catch and release along the entire length of 
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seek to conserve endangered species and threatened species. The purpose of the act is to provide 
a means whereby the ecosystems upon which endangered and threatened species depend may be 
conserved and to provide a program for the conservation of such endangered and threatened 
species. Although no Federally listed species will be negatively affected as a result of 
implementing Alternative 4, project features would be beneficial to Federally endangered and/or 
threatened species that may be present within the Project Area. Additionally, restored site 
conditions could support colonization or continued habitation of state rare, threatened, and 
endangered species such as the brook trout. 

Fish and Wildlife Conservation Act of 1980, 16 U.S.C. § 2901 – All federal departments and 
agencies to the extent practicable and consistent with the agencies’ authorities should conserve 
and promote conservation of non-game fish and wildlife, and their habitats. Restoring the 
vegetative structure and increasing the native plant growth will enhance the habitat diversity of 
the system for non-game fish and wildlife species. In addition, removal of manmade structures 
that are impediments to aquatic species dispersal would increase availability of high-quality 
habitat. All in-stream habitat improvements will benefit plants, invertebrates, fish, birds, 
amphibians, reptiles, and other wildlife. 

5.2.2 – Public Recognition 

Public recognition means that some segment of the general public recognizes the importance of 
an environmental resource, as evidenced by people engaged in activities that reflect an interest or 
concern for that particular resource. Such activities may involve membership in an organization, 
financial contributions to resource-related efforts, and providing volunteer labor and 
correspondence regarding the importance of the resource. 

Public use of Kumbrabow State Forest, including camping and catch and release fishing for 
brook trout, indicates that the public recognizes the importance of the habitat within the Mill 
Creek watershed. 

5.2.3 – Technical Recognition 
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Mill Creek and its tributaries within Kumbrabow State Forest highlights the importance of brook 
trout and the presence of high-quality habitat within the Mill Creek watershed. 

Clean Water Act, 33 U.S.C. § 1251 – Restore the chemical and biological integrity of the 
Nation’s waters. Restoration of native plant communities as well as in-stream habitat 
improvements will increase habitat diversity. 

Endangered Species Act of 1973, 16 U.S.C. § 1531 – All federal departments and agencies shall 

Technical recognition means that the environmental resource qualifies as significant based on its 
“technical” merits, which are based on scientific knowledge or judgment of critical resource 
characteristics. Whether a resource is determined to be significant may vary based on differences 
across geographical areas and spatial scales. While technical significance of a resource may 
depend on whether a local, regional, or national perspective is undertaken, typically a watershed 
or larger (e.g., ecosystem, landscape, or ecoregion) context should be considered. Technical 
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Generally, scientists consider a habitat or ecosystem to be rare if it occupies a narrow geographic 
range (i.e., limited to a few locations) or occurs in small groupings. Unique resources, unlike any 
others found within a specified range, may also be considered significant, as well as resources 
that are threatened by interference from both human and natural causes. 

Brook trout require specific habitat conditions to survive. Mill Creek and its tributaries located 
within Kumbrabow State Forest have been designated as suitable brook trout habitat and 
therefore provide scarce habitat that is not present throughout much of West Virginia. 

Representation is a measure of a resource’s ability to exemplify the natural habitat or ecosystems 
within a specified range. The presence of a large number and percentage of native species, and 
the absence of exotic species, implies representation as does the presence of undisturbed habitat. 

Although the Study Area has been disturbed from historic logging practices and the presence of 
state forest roads and campgrounds, the Study Area’s recognition as high-quality habitat; the 
efforts by WVDNR and the West Virginia Division of Forestry (WVDOF) to preserve native 
stands of red spruce; and efforts by WVDNR to restore the native plant community; highlight the 
representation measure of the Study Area. 

Status and Trends of the Kumbrabow State Forest describe a highly functional forest and riverine 
habitat. The impacts seen throughout this watershed are largely from fish and wildlife passage 
barriers due to previously accepted construction methods for stream crossings. With 
implementation of the recommended plan, upstream and downstream riverine habitats will be 
reconnected and will provide beneficial outputs to both terrestrial and aquatic wildlife. 

Connectivity is the measure of a resource’s connection to other significant natural habitats. The 
recommended plan would increase connectivity for all life stages of brook trout throughout Mill 
Creek and upstream tributaries within the Study Area. 

Limiting Habitat exists within Mill Creek, as the current low-water crossing inhibits brook trout 
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significance should be described in terms of one or more of the following criteria or concepts: 
scarcity, representation, status and trends, connectivity, limiting habitat, and biodiversity. 

Many research articles, reports, and plans have been written on the red spruce and brook trout 
habitat that is located within Kumbrabow State Forest. These previous studies and reports are 
listed in Section 1.6 – Pertinent Information & Projects. 

Scarcity is a measure of a resource’s relative abundance within a specified geographic range. 

passage upstream for all life stages during low-flows and for juvenile brook trout during all 
flows. Brook trout are considered a valued, heritage species and are designated at the state fish of 
West Virginia. Removal of the low-water crossing will remove a limiting factor in the available 
habitat for brook trout within the Study Area during all flow conditions. 

High-quality habitat is present within the Project Area; however, riparian plantings will increase 
the presence and diversity of native trees, shrubs, and herbaceous perennials that are of regional 
importance, such as red spruce forested habitats. Additionally, seeding of disturbed areas with 
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native species will promote the growth of native forbs and grasses which will benefit pollinator 
species in the Study Area and will support habitats suitable for the proposed threatened monarch 
butterfly (Danaus plexippus). The restoration of connectivity in Mill Creek will allow for the 
increase of brook trout genetic diversity and will provide passage for aquatic macroinvertebrates, 
and other fish species increasing the in-stream biodiversity within the Study Area and 
Kumbrabow State Forest. 

5.3 – Risk & Uncertainty 

When the costs and outputs of alternative restoration plans are uncertain and/or there are 
substantive risks that outcomes will not be achieved, which may often be the case, the selection 
of a recommended alternative becomes more complex. It is essential to document the 
assumptions made and uncertainties encountered during the iterative series of planning analyses 
throughout the feasibility phase. 

A major source of uncertainty throughout the planning process involved real estate and USACE 
policy on relocations, the exact roadway requirements for a replacement crossing, and the ability 
to transport building materials to the Project Area on rural roadways. The PDT met with the 
Great Lakes and Ohio River Division (LRD) Office of Counsel, LRD Real Estate, Pittsburgh 
District (LRP) Office of Counsel, and LRP Real Estate on 18 June 2024. It was determined that 
replacement of the low-water crossing would be considered a relocation and would follow the 
standard relocation process with the exception that a relocation agreement would not be required 
as the NFS already owns the land in-fee. 

Native plantings have a risk of not establishing due to a variety of unforeseen events. Predation 
from herbivorous animals and insects is a possibility and can be reasonably estimated based on 
baseline surveys of the existing flora and fauna. However, weather also plays a large role in the 
establishment success of new plantings. Periods of drought or early frost may alter the survival 
percentage of plantings. Although historical records can help to predict the best possible location 
and timing of new plantings, single unforeseen events may lead to failure. To mitigate these 
risks, planting within specific seasons and adaptive management and monitoring will be 
incorporated into recommended plan. 

The in-stream structures created by large woody material and boulders have a risk of not 
enduring high stream flows due to the variability in frequency and intensity of precipitation and 
stream flow due to changes in future weather patterns. Large woody material structures will be 
placed in a manner that supports the long-term viability of the structures. To further mitigate 
these risks, adaptive management and monitoring will be incorporated into recommended plan. 

5.4 – Estimated Project Costs and Implementation Schedule 

5.4.1 – Estimated Project Costs 

The total project costs for the implementation of Alternative 4, using Fiscal Year (FY) 2025 
price levels, are summarized in Table 23 below. 
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5.4.2 – Implementation Schedule 

The Design and Implementation (D&I) phase of the project can begin as soon as a Project 
Partnership Agreement (PPA) is signed following public comment and release of the final 
DPR/EA. Assuming the PPA is signed in Fall 2025, contracting and geotechnical investigations 
to support future design refinement would occur through the end of 2025. Site preparation and 
structure removal would occur in 2026, with the construction of the replacement structure, in-
stream habitat improvements, and riparian plantings following in 2027. 

Table 24. Implementation Schedule 

The NFS is committed to its specific cost share of the D&I phase and expresses willingness to 
share in the costs of construction to the extent that can be funded. Additional information on cost 
share responsibilities and the PPA is provided in Chapter 7. The remaining NFS responsibilities 

Milestone Scheduled Actual 
Initiate Feasibility Phase September 2022 September 2022 
Submit Federal Interest Determination Report December 2022 December 2022 
MSC Approved FID report January 2023 January 2023 
Execute Feasibility Cost Share Agreement August 2023 August 2023 
Submit MDM Draft DPR March 2025 -
MSC Approved MDM Draft DPR April 2025 -
Submit draft Final DPR June 2025 -
MSC Approved Decision Document July 2025 -
Project Approval - Initiate D&I phase  September 2025 -
Fully Executed PPA October 2025 -
RE Certification February 2026 -
ATR Certified Construction Plans and Specifications August 2026 -
Construction Contract Award October 2026 -
Construction Complete October 2029 -
Project Closeout December 2029 -

5.5 – Non-Federal Sponsor Responsibilities 

include: 
 Concur with recommended plan and demonstrate partnership capability. 
 Expression of intent to Execute PPA (and if applicable, perform any remedial actions 

associated with CERCLA regulated substances in advance of CAP project execution). 
 Provide required clean LERRDs. 
 Express intent to participate in design and O&M Plan (and Monitoring Plan as 

appropriate) development. 
 Express intent to accept completed project. 
 Express intent to monitor, operate and maintain completed project as specified in the PPA 

and O&M Plan. 
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CHAPTER 6 – ENVIRONMENTAL ASSESSMENT* 

This chapter presents the effects associated with implementing the No Action Alternative or 
Alternative 4. The No Action Alternative analysis is required by NEPA and other laws and 
regulations; and is briefly described under each resource category in this chapter. The evaluation 
of effects is based upon a comparison of what the federal action alternative would have on 
resource categories considering historic, existing and future without project conditions. The 
sections titled “Alternative 4” describe what is anticipated to prevail in the future if Alternative 4 
is implemented. This analysis also makes the distinction between adverse and beneficial effects. 
Chapter 6 mirrors the resources categories presented in Chapter 2 - EXISTING CONDITIONS. 

The NEPA process for this project began in early 2024, following revisions to the Council on 
Environmental Quality’s (CEQ) regulations implementing NEPA, 40 CFR §§ 1500-1508. 
Therefore, this EA was initially subject to and complies with the NEPA implementing 
regulations as amended by CEQ on April 20, 2022. CEQ has since rescinded all implementing 
regulations effective April 11, 2025. This EA also complies with USACE’s now-rescinded 
procedures implementing NEPA for the Civil Works Program, 33 CFR Part 230 and Engineer 
Regulation (ER) 200-2-2. On July 3, 2025, the Department of Defense rescinded 33 CFR Part 
230 and ER 200-2-2 and implemented agency-wide NEPA procedures. Several Executive 
Orders and related guidance regarding climate change analyses were also revoked prior to the 
finalization of this EA. To avoid delay, this EA continued to rely on CEQ’s regulations and 33 
CFR Part 230, and generally retained NEPA analyses, including reasonably foreseeable effects 
associated with greenhouse gas emissions. 

6.1 – Effects Analysis 

A consequence, or effect (the terms “effects” and “impacts” may be used synonymously (40 
C.F.R. § 1508.8)), is defined as a modification to the human or natural environment that would 
result from the implementation of an action. The three types of effects that may occur when an 
action takes place are direct, indirect, and cumulative. Direct effects are caused by an action and 
occur at the same time and place. Indirect effects are caused by an action and are realized at a 
later point in time or at a greater geospatial distance but are logically foreseeable. Cumulative 
effects result from the collection of federal and non-federal actions taking place over the same 
period of time. 

Effects may be temporary (short-term), long lasting (long-term), or permanent. Temporary 
effects are defined as those that would occur during construction of one of the alternatives. Long-
term effects are defined as those that would extend from the end of the construction period 
through some point within the project life-cycle. Permanent effects are assumed to be present 
throughout the period of analysis. 

Significance thresholds for each resource are used to categorize effects (Figure 18). The effects 
on each resource may be significant and unavoidable, significant, less than significant, or have 
no effects. Significant impacts are those that would result in substantial changes to the 
environment and receive the greatest attention in the decision-making process. Where significant 
effects are identified, recommended mitigation measures, best management practices (BMPs), 
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and/or other environmental commitments are provided in order to avoid, minimize, or reduce 
environmental impacts to less than significant. 

Figure 18. Classification of Effects Thresholds Based on CEQ Guidelines. 

6.2 – Alternatives Assessed for Effects 

The following alternatives, as described and mapped in Chapter 3 – PLAN FORMULATION, 
are assessed for effects/impacts to Project Area resource categories: 

6.2.1 – No Action Alternative 

The No Action Alternative assumes the Future without Project condition as if no federal action 
would occur. These conditions are described in Section 4.6 – Future Without-Project Conditions 
(FWOP) / No Action Alternative. Under the No Action Alternative, existing conditions and 
stressors within the Project Area would continue, including altered hydraulics and sediment 
transport associated with the existing low-water crossing, ongoing streambank erosion, and 

•A significant unavoidable impact is identified when an impact that 
would cause a substantial adverse effect on the environment could 
not be reduced to a less than significant level through any feasible 

mitigation measure(s). 

Significant 
Unavoidable Effects 

(Class I) 

•A significant (but mitigable or avoidable) impact is identified when the tentatively 
selected plan or alternatives would create a substantial or potentially substantial 

adverse change in any of the physical conditions within the affected resource area. 
Such an impact would exceed the applicable significance threshold established by 

NEPA, but would be reduced to a less than significant level by application of one or 
more mitigation measures. 

Significant Effects 
(Class II) 

•A less than significant impact is identified when the tentatively 
selected plan or alternatives would cause no substantial adverse 
change in the environment (i.e., the impact would not reach the 

threshold of significance). 

Less than Significant 
Effects(Class III) 

•A designation of no impact is given when no adverse changes in the 
environment are expected. No Effects (Class IV) 

changes in hydraulic conditions over time as described in Chapter 2.  These continuing 
conditions are considered when evaluating effects under the No Action Alternative. 
While no construction-related effects would occur under the No Action Alternative, existing 
stressors and dynamic environmental processes described in Chapter 2 would persist and, where 
applicable, interact with future hydrologic variability. 
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6.2.2 – Alternative 4 
Alternative 4 includes low-water crossing removal; replacement with a bridge; a roadway approach 
and angle reconfiguration; in-stream habitat improvements; riparian habitat improvement; and 
educational or interpretive signage. Education and interpretative signage were reintroduced after the 
TSP Milestone as a mitigation measure for impacts to cultural resources. 

6.3 – Resources Not Affected 

The following resources will not be discussed as there will be no effects from the No Action 
Alternative or Alternative 4: geology, hydrologic soil groups, hydric soil ratings, 
geomorphology, topography, groundwater, climate, land use, and HTRW. 

6.4 – Physical Resources Effects Determination 

6.4.1 – Hydrology & Hydraulics 

6.4.1.1 – No Action Alternative 

As it exists the current low-water crossing inhibits the natural flow of water and sediment 
throughout the Project Area. In higher flow events sediment is transported and deposited 
upstream of the low-water crossing. This artificially raises the streambed and allows water to 
flow around the sides of the low-water crossing, eroding the banks. The buildup of sediment also 
requires routine maintenance to allow flow through the low-water crossing. If the No Action 
Alternative is implemented the streambanks around the structure will continue to erode leading 
to a scenario where the safe passage over the low-water crossing could be compromised through 
structural instability, creating minor adverse effects to hydraulics and hydrology within the 
Recommended Alternative area. 

6.4.1.2 – Alternative 4 

Implementation of Alternative 4 would result in changes to the current hydraulics of the stream 
to promote a healthier and more diverse ecosystem. The natural hydraulics of the stream were 
impaired due to the existing, low-water crossing. Alternative 4 would allow stream flow and 
sediment to naturally pass through the Project Area. Thereby promoting the stream’s ability to 
naturally erode and aggrade its streambed profile and banks. The natural hydraulics of the stream 
will be improved by installing large boulders and large woody material structures. Therefore, 
Alternative 4 would create a minor beneficial effect to hydraulics and hydrology. 

6.4.2 – Surface Water & Other Aquatic Resources 

6.4.2.1 – Surface Water and Water Quality 

6.4.2.1.1 – No Action Alternative 

If the No Action Alternative is chosen, no effects to surface water and water quality will occur as 
no construction, in-water placement of materials, or tree and vegetation plantings are planned as 
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part of this alternative. However, existing conditions with the Project Area would persist.  The 
low-water crossing would continue to disrupt sediment transport and contribute to localized 
sediment deposition and turbidity during higher flow events.  Overall, the No Action Alternative 
would result in minor adverse effects to surface water and water quality due to the continuation 
of existing conditions. 

6.4.2.1.2 – Alternative 4 

If Alternative 4 is chosen, temporary minor adverse effects to the water quality of the Mill Creek 
will occur. The removal of the low-water crossing, and the construction of the bridge will 
temporarily increase the turbidity of the Mill Creek. Erosion and sedimentation controls and best 
management practices will be implemented to reduce adversely impacting the water quality of 
Mill Creek. As work and fill will occur below the Ordinary High-Water Mark (OHWM), 
compliance with Sections 404 and 401 of the Clean Water Act (CWA) will be required. 
However, as this project is an aquatic ecosystem restoration project, Nationwide Permit Number 
27 which is for Aquatic Habitat Restoration, Enhancement, and Establishment Activities will be 
used to substantively comply with Sections 401 and 404 of the CWA. Water Quality 
Certification will be obtained prior to Construction. Additionally, the trees and vegetation that 
will be planted within the riparian area will assist with filtering out sediments and nutrients from 
stormwater before it runs off into the Mill Creek. Improved water quality may also result from 
this alternative since sediment will not be trapped behind the low-water crossing, decreasing 
turbidity and debris blockages after high water events. 

6.4.2.2 – Floodplains 

6.4.2.2.1 – No Action Alternative 

If the No Action Alternative is chosen, no effects to floodplains will occur as no construction 
will is planned as part of this alternative.  However, existing conditions with the Project Area 
would persist.  The low-water crossing would continue to disrupt sediment transport and 
contribute to localized sediment deposition and turbidity during higher flow events.  Overall, the 
No Action Alternative would result in minor adverse effects to floodplain function due to the 
continuation of existing conditions. adverse effects to surface water and water quality due to the 
continuation of existing conditions.  

6.4.2.2.2 – Alternative 4 

If Alternative 4 is chosen, Mill Creek will be narrowed in stretches of the creek that have been 
over widened. This will require fill material to be placed within the floodplain. Trees will also be 
cut to construct the in-stream habitat improvements, and native plant and tree species planted 
within the riparian area. These actions will produce a permanent minor effect on the floodplain 
within the Project Area. 

6.4.2.3 – Wetlands 

6.4.2.3.1 – No Action Alternative 
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If the No Action Alternative is chosen, no effects to wetlands will occur as no construction is 
planned as part of this alternative. 

6.4.2.3.2 – Alternative 4 

If Alternative 4 is chosen, riparian plantings may occur surrounding and within the wetland area; 
however, the majority will be concentrated around Mill Creek. Disturbance within wetlands from 
the installation of plantings would be negligible, as holes would be hand dug with a shovel and 
plantings installed. A net benefit to biodiversity within the wetland and surrounding areas will be 
achieved through riparian plantings. The wetland is located far enough away from Mill Creek 
that no disturbance will result from the construction of the single span bridge. As such, a minor 
beneficial effect to wetlands is likely to occur from the construction of Alternative 4. 

6.4.3 – Greenhouse Gases 

6.4.3.1 – Baseline Greenhouse Gas Emissions 

6.4.3.1.1 – No Action Alternative 

If the No Action Alternative is chosen, there will be no effect to Green House Gas Emissions. No 
greenhouse gas emissions will occur within the Project Area as a result of choosing a No Action 
Alternative. 

6.4.3.1.2 – Alternative 4 

If Alternative 4 is chosen, there will be a temporary minor adverse effect to greenhouse gas 
(GHG) emissions during the period of construction. During the construction period it is 
estimated that 6,000 miles will be driven for the diesel vehicles to transport and dispose of the 
rubble created from removing the existing, low-water crossing. This will result in the 
consumption of approximately 270 gallons of fuel, resulting in the emissions of 2.76 metric tons 
of GHG (Table 25). These emissions are relatively very minor and will not significantly affect 
the achievement of the US goal of zero net emissions by 2050. 

Table 25. Direct Emissions Calculated for Alternative 4. 
GHG Miles 

Driven 
Amount of 
Fuel 
(Gal) 

EF 
Coefficient 
(assumes 
diesel fuel) 

Total 
produced 
(grams) 

Metric 
Tons 

CO2eq 

CO2 6,000 270.27 10,210.00 2,759,459.46 2.76 2.76 
CH4 6,000 270.27 0.06 16.22 0.00 0.00 
N2O 6,000 270.27 0.45 121.62 0.00 0.04 
TOTAL 2,759,597.30 2.76 2.80 
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activities will cause temporary minor adverse air quality effects in the vicinity of the project due 
to emissions from construction equipment and associated work. 

Implementing this project would have no significant or long-term effects to the air quality of the 
region. The project proposes no new facilities or features that have ongoing energy needs or 
atmospheric emissions. Necessary maintenance and monitoring activities would be designed to 
be minimal, short, and infrequent if possible. 

Construction activities will cause emissions from construction equipment and haul trucks, as 
well as fugitive dust from grading, construction, and driving. All equipment will comply with 
federal vehicle emission standards, and dust control measures will be implemented throughout 
construction including watering graded soil and unpaved roads, limiting vehicle speeds on 
unpaved roads, and minimizing earthmoving operations to the extent feasible during high wind 
events. All construction activities would be completed in compliance with EM 385-1-1 for 
worker health and safety and in compliance with federal health and safety requirements. Due to 
the small scale and short duration of this project, a General Conformity Analysis was not 
completed. The temporary mobile source emissions from this project are de minimis in terms of 
the NAAQSs and the State Implementation Plan. 

6.5 – Ecological Resources Effects Determination 

6.5.1 – Terrestrial & Aquatic Vegetation 

6.5.1.1 – No Action Alternative 

If the No Action Alternative is chosen, no effects to terrestrial or aquatic vegetation would occur 
as no plantings would be placed and the populations would be expected to remain the same. 

6.5.1.2 – Alternative 4 
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6.4.4 – Air Quality 

6.4.4.1 – No Action Alternative 

If the No Action Alternative is chosen, no effects to the air quality will occur. 

6.4.4.2 – Alternative 4 

If Alternative 4 is chosen, temporary minor adverse effects to air quality will occur. Construction 

If Alternative 4 is chosen, a permanent minor beneficial effect to terrestrial vegetation would 
occur. Alternative 4 would involve the planting of sixteen trees including yellow birch (Betula 
alleghaniensis), eastern hemlock (Tsuga canadensis), red spruce (Picea rubens), red maple (Acer 
rubrum), and black cherry (Prunus serotina). Eighty-one understory plantings will be planted 
including speckled alder (Alnus incana), black chokeberry (Aronia melanocarpa), red osier 
dogwood (Cornus sericea), silky dogwood (Cornus amomum), winterberry (Ilex verticillata), 
white meadowsweet (Spiraea alba), and steeplebush (Spiraea tomentosa). Additionally, a 
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riparian buffer seed mix will be planted within the riparian zone for erosion control. The seed 
mix will contain virginia wildrye (Elymus virginicus), blue bigstem (Andropogon gerardii), 
indian grass (Sorghastrum nutans), switch grass (Panicum virgatum), blue vervain (Verbena 
hastata), black-eyed susan (Rudbeckia hirta), swamp milkweed (Asclepias incarnata), frost aster 
(Aster pilosus), false sunflower (Heliopsis helianthoides), golden alexander (Zizia aurea), 
common boneset (Eupatorium perfoliatum), wrinkeleaf goldenrod (Solidago rugosa), wild 
bergamot (Monarda fistulosa) and trumpet weed (Eupatorium fistulosum). No trees or vegetation 
will be removed outside of what is necessary for the construction of the bridge and the in-stream 
structures. As previously described second-growth red spruce stands occur within Kumbrabow 
State Forest and are known to support regionally rare species including Virginia northern flying 
squirrel (Glaucomys sabrinus fuscus), Cheat Mountain salamander (Plethodon nettingi), 
snowshoe hare (Lepus americanus), balsam fir (Abies balsamea (L.) Mill.), and bunchberry 
(Cornus canadensis L.) The proposed actions under Alternative 4 are limited to the immediate 
riparian corridor and roadway footprint and would not alter adjacent red spruce forest stands or 
ongoing forest management practices implemented by WVDNR and WVDOF. Therefore, no 
effects to red spruce forest systems or species associated with those habitats are anticipated. 

6.5.2 – Macroinvertebrates 

6.5.2.1 – No Action Alternative 

If the No Action Alternative is chosen, no effects to the macroinvertebrate community will occur 
as the habitat and sustenance supply would be expected to remain the same. 

6.5.2.2 – Alternative 4 

If Alternative 4 is chosen, a permanent minor beneficial effect to macroinvertebrates would 
occur. By removing the low-water crossing and replacing it with a single span bridge, 21.93 
miles of stream will be reconnected which will increase habitat for macroinvertebrates. 

6.5.3 – Fauna 

6.5.3.1 – No Action Alternative 

If the No Action Alternative is chosen, a permanent minor adverse effect to fauna would occur. 
The existing, low-water crossing will stay in place, contributing to habitat fragmentation. 
Movement of brook trout will continue to be limited by the low-water crossing, which prevents 
brook trout from utilizing 57.66 acres of stream habitat located upstream of the low-water 
crossing. This will negatively affect brook trout genetic diversity and resiliency over time. 

6.5.3.2 – Alternative 4 

Overall, Alternative 4 would have a permanent, minor beneficial effect on species richness and 
abundance through improved riverine hydraulics by removing the vented, low-water crossing 
which prevents upstream movement of juvenile and smaller brook trout under all flow 
conditions. The addition of in-stream habitat improvements will support the fish population by 
adding pools and structure to the aquatic habitat. The replacement of the existing, low-water 
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crossing with a single-span bridge will allow natural movement of large wood and stream 
substrate, which will create more natural habitat structure and conditions within Mill Creek. Fish 
eggs and larvae may be disturbed or smothered by the in-stream activity if construction activities 
occur during reproductive or rearing seasons; however, spawning season restrictions will ensure 
negative effects do not occur. 

Alternative 4 would have permanent, minor beneficial effects to the herpetofauna within the 
Study Area. Rather, Alternative 4 would have a permanent minor beneficial impact on species 
richness and abundance through improved habitat and hydrology. Removing the low-water 
crossing and installing a single-span bridge will reconnect 21.93 miles of stream, increasing 
available in-stream habitat and diversity. 

6.5.4 – Resident & Migratory Birds 

6.5.4.1 – No Action Alternative 

If the No Action Alternative is chosen, no effect to resident or migratory birds would be 
expected as no changes to the habitat or sustenance supply would occur. 

6.5.4.2 – Alternative 4 

If Alternative 4 is chosen, there would be a permanent minor beneficial effect to resident and 
migratory birds. As tree plantings are incorporated into this alternative, habitat availability would 
increase. The improved in-stream habitat and stream connectivity would allow for the growth in 
population of aquatic species within the Project Area, therefore increasing the sustenance 
availability for some of the resident and migratory bird species. 

6.5.5 – Threatened & Endangered Species 

6.5.5.1 – Federal 

6.5.5.1.1 – No Action Alternative 

If the No Action Alternative is chosen, no effects to federally-listed threatened or endangered 
species would be expected as no changes to the habitat or sustenance supply would occur. None 
of the species listed in the IPaC Report are aquatic or are currently being significantly affected 
by the low-water crossing or streambank erosion. 

6.5.5.1.2 – Alternative 4 

If Alternative 4 is chosen, there would be a permanent, minor beneficial impact to Federally 
threatened and endangered species. Alternative 4 will reconnect 21.93 miles of stream and will 
improve in-stream habitat diversity and quality. While none of the federally-listed threatened or 
endangered species are aquatic, an improved in-stream habitat is overall beneficial for species in 
the Project Area. 
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A survey of the Project Area and its adjacent areas conducted on 21 May 2025 by WVDNR 
determined that the small whorled pogonia was not present, therefore Alternative 4 will have no 
effect on the species. The USFWS Northeast Determination Key (Dkey) was then used to 
conclude that Alternative 4 may affect but is not likely to adversely affect (MANLAA) the 
Indiana bat and gain concurrence with USFWS regarding the determination (see Appendix C). 
The USFWS Northern Long-eared Bat and Tricolored Bat range-wide Dkey was used to 
conclude that Alternative 4 MANLAA the northern long-eared bat and gain concurrence with 
USFWS regarding the determination (see Appendix C). No critical habitat will be affected by 
Alternative 4. Under Alternative 4, approximately twelve trees greater than 3 inches in diameter 
at breast height within the Project Area. These trees must be cut in order to realign the road to 
have softer approach angles to the new bridge. Given the highly mobile nature of the northern 
long-eared bat, a restriction on tree removal between April 1 through October 31 will be imposed 
to reduce any potential for harm to maternal roosts. Approximately sixteen trees will be 
replanted as part of this project including yellow birch, red maple, black cherry, and red spruce. 
The USACE has determined that the Project will not jeopardize the continued existence of the 
tricolored bat or the monarch butterfly as a limited amount of vegetation and trees will be 
removed as part of the Recommended Alternative and native plantings and final seeding of all 
disturbed areas will be planted after construction is completed. 

6.5.5.2 – State 

6.5.5.2.1 – No Action Alternative 

If the No Action Alternative is chosen, a minor adverse effect to state species of concern would 
occur. Particularly brook trout, due to the habitat fragmentation caused by the low-water crossing 
would continue and cause a minor adverse effect. 

6.5.5.2.2 – Alternative 4 

If Alternative 4 is chosen, there would be a permanent minor beneficial impact to state listed 
species present in the Project Area. Planting of a riparian seed mix and the installation of native 
trees and shrubs will support area wildlife, including native pollinators of concern. Brook trout 
will be directly beneficially impacted through increased habitat connectivity and the construction 
of in-stream habitat improvements. Temporary, minor adverse effects to species are anticipated 
during construction due to construction noise and increased traffic in the area. Given the highly 
mobile nature of the northern long-eared bat, a restriction on tree removal between April 1 
through October 31 will be imposed to reduce any potential for harm to maternal roosts. 

6.5.5.3 – Critical Habitat 

6.5.5.3.1 – No Action Alternative 

If the No Action Alternative is chosen, no changes to critical habitat will occur as there is none 
within the Project Area. 

6.5.5.3.2 – Alternative 4 
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If Alternative 4 is chosen, no changes to critical habitat will occur as there is none within the 
Project Area. 

6.6 – Cultural Resources Effects Determination 

6.6.1 – Historic Resources and Districts 

The Project Area falls entirely within the New Deal Resources in Kumbrabow State Forest 
Historic District. The Historic District is identified as significant in its direct connection to the 
New Deal—a historic, socio-political movement in American history—and its collection of 
buildings, structures, and objects indicative of the rustic architectural style which were designed 
and carried out by the Civilian Conservation Corps in the 1935-1941 period. Within the Study 
Area, there are a few cultural resources that contribute to the historical integrity of the Historic 
District. 

6.6.1.1 – No Action Alternative 

If the No Action Alternative is chosen, historic resources within the Kumbrabow State Forest 
Historic District will not be impacted. 

6.6.1.2 – Alternative 4 

If Alternative 4 is chosen, there will be minor adverse effects to the historic resources in the 
region and the historic integrity of the Historic District. There are three (3) historical properties 
of significance within the Project Area, which are further discussed in Section 6.6.2 and 
Appendix D. All three of these historic resources contribute to the Historic District’s historical 
integrity, which is the ability of a property to convey its historical, cultural, or architectural 
significance. Only one of these resources, RD-0154 (or “The Fireplaces”), will be adversely 
affected by the project. The scope of this adverse effect is small, as only one fireplace, the one at 
Campsite No. 5, will be affected during construction. Additionally, USACE is required to 
mitigate for the loss of historic information when a project will adversely affect a historic 
property (this is further discussed in Section 6.6.2.2). With the limited scope of the adverse effect 
and the future mitigation efforts, the overall impacts to the historic resources within the Historic 
District will be minimal. 

6.6.2 – Archaeological & Historical Properties 

There are three (3) historical properties of significant concern and no known archaeological 
resources of concern within the Project Area. The first historic property is SHPO site No. RD-
0154, known as the Fireplaces. This resource includes seven (7) natural stone fireplaces with 
brick inserts built by the Civilian Conservation Corps during the New Deal Resources 
Kumbrabow State Forest Historic District’s period of significance. One of the fireplaces included 
in the listing, the one at Campsite No. 5, is closest to the existing, low-water crossing and the one 
most likely to be affected by the project. It is in the poorest condition out of all of the fireplaces 
included in site RD-0154, but it retains enough historic integrity that it still contributes to site 
RD-0154 and the Historic District as a whole. 
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Two additional resources exist within the Study Area but are unlikely to be impacted by 
ecosystem restoration as they are further downstream than the Project Area. The first resource is 
a small, single-story building in the rustic architectural style identified as “Campground 
Registration Building/Wood Shed” (SHPO Site No. RD-0158, NRHP Nomination Contributing 
Resource No. 34) that is consistent in style with other buildings in the Historic District.  The 
second resource is a culvert head constructed of dry-stacked stone (SHPO Site No. RD-0155, 
NRHP Nomination Contributing Resource No. 50-51) and is one of two New Deal-era culverts 
identified within the Historic District. More information about these three (3) resources can be 
found in Appendix D. 

6.6.2.1 – No Action Alternative 

Additionally, there are no known archaeological resources within the Project Area; however, 
there is a chance that archaeological resources may be uncovered during the D&I Phase. In the 

If the No Action Alternative is chosen, no effects to historical properties or archaeological 
resources will occur. 

6.6.2.2 – Alternative 4 

If Alternative 4 is chosen, the project will likely have a permanent, minor adverse effect on site 
RD-0154. The fireplace at Campsite No.5 will likely have to be removed to accommodate the 
construction that will occur during the project. The removal of the single fireplace will not be a 
major adverse effect to site RD-0154, but the historic integrity of the site will still be affected 
because the fireplace is being removed from its historic location and context. When a federal 
undertaking, such as this project, is determined to have an adverse effect on a historic property or 
archaeological resource, federal agencies such as USACE are required by the National Historic 
Preservation Act of 1966 and 36 CFR § 800.6 to mitigate the loss of the historic information. 
Mitigation efforts for adverse effects are determined through a process called a Section 106 
consultation wherein USACE personnel formally correspond with a State Historic Preservation 
Office (in this case the West Virginia State Historic Preservation Office [WV SHPO]) and any 
Tribal entities with interest in the area in which the project is occurring. Though an initial 
consultation with these entities has been conducted by USACE personnel to inform them of the 
study (see Appendix D), the consultation to determine the mitigation efforts cannot occur until 
an approved federal action is chosen. Once an approved federal action is chosen, USACE will 
conduct consultations with the WV SHPO and with Tribal entities with interest in the area to 
formally determine what mitigation efforts will be necessary to ensure that the historic integrity 
of site RD-0154 is minimally impacted. 

event that any archaeological resources, human remains, or funerary artifacts are discovered 
during the project, the Pittsburgh District will be notified immediately, and work will cease to 
allow for consultations with the WV SHPO and any pertinent Tribal parties to occur. 
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Creek would continue to be restricted during high flow events as Mill Creek overtops the 
existing, low-water crossing. Additionally, long-term impacts to local recreation could result if 
brook trout populations decline over time due to habitat fragmentation resulting from the lack of 
fish and wildlife passage within the Project Area. 

6.7.1.2 – Alternative 4 

If Alternative 4 is chosen, permanent minor beneficial effects to Local Recreational Resources 
will occur as the camp sites and playground on the left bank side of the Mill Creek will be 
accessible during high flow events because the existing, low-water crossing will be replaced with 
a bridge that allows for larger recreational vehicles to cross Mill Creek. Alternative 4 will also 
increase the resiliency and genetic diversity of brook trout populations within the Recommended 
Alternative area which will support recreational fishing opportunities. 

6.7.2 – Regional Resources 

6.7.2.1 – No Action Alternative 

If the No Action Alternative is chosen, minor adverse effects to Regional Recreational Resources 
will occur as access to and from the camp sites and playground on the left bank side of the Mill 
Creek would continue to be restricted during high flow events as Mill Creek overtops the 
existing, low-water crossing. Additionally, long-term impacts to regional recreation could result 
if brook trout populations decline over time due to habitat fragmentation resulting from the lack 
of fish and wildlife passage within Kumbrabow State Forest. 

6.7.2.2 – Alternative 4 

If Alternative 4 is chosen, permanent minor beneficial effects to Regional Recreational 
Resources will occur as the camp sites and playground on the left bank side of Mill Creek will be 
accessible during high flow events because the existing, low-water crossing will be replaced with 
a bridge that allows for larger recreational vehicles to cross Mill Creek. Alternative 4 will also 
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6.7 – Recreation 

6.7.1 – Local Resources 

6.7.1.1 – No Action Alternative 

If the No Action Alternative is chosen, minor adverse effects to Local Recreational Resources 
will occur as access to and from the camp sites and playground on the left bank side of the Mill 

increase the resiliency and genetic diversity of brook trout populations within the Recommended 
Alternative area which will support recreational fishing opportunities. 
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6.8 – Aesthetics 

6.8.1 – No Action Alternative 

If the No Action alternative is chosen, a permanent, minor adverse effect to aesthetics would 
occur. The aesthetic integrity of the Project Area will continue to degrade due to streambank 
erosion and the presence of the corrugated pipes, which detract from the natural beauty of the 
creek; therefore, a permanent minor impact to aesthetics will occur. 

6.8.2 – Alternative 4 

If Alternative 4 is chosen, there will be temporary adverse effects during the construction period 
due to the staging of equipment and work activities. After construction, aesthetic values will 
improve due to the removal of the low-water crossing and corrugated pipe. The replacement 
bridge will be situated out of the water, allowing for a better view of the creek and increased 
habitat connectivity that will result in more robust native fish populations. A form mold will be 
used during the construction of the bridge to create the look of stone on the concrete, which will 
align well with the surrounding rustic architecture. Replanting the riparian zone with a riparian 
seed mix, and native shrub and tree species, including red spruce, will increase the natural beauty 
of the area. The cumulative impacts to aesthetics would be moderately beneficial because of the 
restored native vegetation, removal of the visually abrasive corrugated pipes, installation of an 
elevated, timber single-spanned bridge, and concrete, stone-stamped abutments. Overall, a 
permanent minor beneficial impact to aesthetics will occur if Alternative 4 is chosen. 

6.9 – Invasive Species 

6.9.1 – No Action Alternative 

If the No Action alternative is chosen, no effects to invasive species would occur. It is not 
anticipated that the presence of invasive species within the Project Area would either increase or 
decrease as no work would be completed under this alternative. 

6.9.2 – Alternative 4 

If Alternative 4 is chosen, a permanent, minor beneficial effect to invasive species would occur. 
Planting 16 native trees, 80 native plants, and native riparian plant seeds will be placed within 
the riparian area. These plantings will discourage invasive plant species from growing as they 
will occupy the disturbed areas within the riparian zone in the Project Area. 

6.10 – Human Health, Safety, & Noise 

6.10.1 – No Action Alternative 

If the No Action Alternative is chosen, there will be permanent minor effects to human health 
and safety. As the deterioration of the low-water crossing by high flow events will continue, the 
possibility of land/mud slide movements of the steep hill to approach the low-water crossing 
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would be expected to increase. During high flow events, passage over the low-water crossing is 
impeded due to overtopping which limits ingress and egress to and from the campgrounds on the 
left bank side. Limited ingress and egress presents a life safety risk during high flow events. 

6.10.2 – Alternative 4 

If Alternative 4 is chosen, there will be permanent minor beneficial effects to human health and 
safety. The existing, low-water water crossing poses safety risks and will be replaced with a 
single-lane bridge that has a greater weight capacity than the existing, low-water crossing and 
can safely pass flows for a 100-year flood event. The road approaching the bridge will be re-
constructed to have softer approach angles to reduce the risks of vehicular accidents, providing 
permanent minor beneficial impacts to human health and safety. A temporary minor impact to 
noise levels will occur, but only during the construction of the road and the bridge. 

6.11 – Socioeconomics 

6.11.1 – No Action Alternative 

If the No Action Alternative is selected, no effect to socioeconomics will occur as no changes to 
the Project Area will occur. 

6.11.2 – Alternative 4 

If Alternative 4 is selected, 28 jobs and $1.3 million in labor income would be supported during 
the construction of Alternative 4 (See Appendix G). No jobs or labor income would be supported 
post-construction of Alternative 4. Therefore, Alternative 4 would have a minor temporary 
beneficial impact on socioeconomics. 

6.12 – At-Risk Communities 

6.12.1 – No Action Alternative 

If the No Action Alternative is chosen, no effect to at-risk communities will occur as no changes 
to the Project Area will occur. 

6.12.2 – Alternative 4 

If Alternative 4 is chosen, at-risk communities will not be affected as the Project Area is not a 
residential area and therefore no at-risk communities reside within or adjacent to the Project 
Area. 
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6.13 – EO 13045 Protection of Children 

6.13.1 – No Action Alternative 

If the No Action Alternative is chosen, a permanent, minor adverse effect to the protection of 
children would occur. The safety risk of using the existing, low-water crossing will continue to 
pose a threat due to its narrowness and it being impassable during high flow events. 

6.13.2 – Alternative 4 
If Alternative 4 is chosen, a permanent minor beneficial effect to the protection of children will 

6.14.1 – No Action Alternative 

would occur. The low-water crossing will continue deteriorating due to the erosion and 

Alternative will have a permanent minor effect on public infrastructure. 

6.14.2 – Alternative 4 

occur. The existing, low-water crossing over Mill Creek poses safety risks when crossing due to 
its narrowness and the inability to traverse it during high flow events. By replacing the low-
water crossing with a single-span bridge that can be crossed during 100-year flood events, there 
will be less risk to visiting children within the Project Area. The approach angles of the road to 
the bridge will be softened on both sides of Mill Creek, reducing the risk of a vehicular accident 
involving a child. As stated in Section 2.9.2 EO 13045 Protection of Children, children in West 
Virginia are most likely to experience health impacts associated with oak and birch pollen 
exposures. Alternative 4b includes that planting of three yellow birch trees in the riparian area 
within the Project Area. As the number of yellow birch trees to be planted accounts for less than 
a quarter of the total trees that will be planted within the riparian area, it is expected that this will 
have negligible effects to children’s health. 

6.14 – Public Infrastructure 

If the No Action Alternative is chosen, a permanent, minor adverse effect to public infrastructure 

depositional patterns. The public road will also continue to deteriorate from normal usage and 
high-water events. The hand pumps and wellheads will not be impacted. Overall, the No Action 

If Alternative Action 4 is chosen, a permanent, minor beneficial effect to public infrastructure 
would occur. The low-water crossing will be replaced with a single-span bridge with a wider 
lane, a larger weight capacity, and at a deck height that can pass a 100-year-flood event. With the 
proposed changes, the public will have an easier time navigating the bridge, as the upgrades 
would allow larger vehicles and trailers to cross safely, as well as decrease the risks of restricted 
ingress or egress from the campgrounds on the left bank during a high flow event. 

Alternative 4 would involve the realignment of the unnamed public road with the replacement 
bridge, making both right and left bank approach angles wider and compliant with current 
WVDOT standards. 

The well heads and water handpumps would not be impacted, all proposed work will not dig 
deep enough to infiltrate the groundwater table. 
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6.15 – Traffic & Transportation 

6.15.1 – No Action Alternative 

If the No Action Alternative is chosen, a permanent, minor adverse effect on traffic and 
transportation would occur. The low-water crossing and unnamed road will continue 
deteriorating due to erosion during high flow events. This will impact traffic and transportation 
over time restricting use of the unnamed road and low-water crossing in the Project Area. The 
angles of the unnamed road approaching the low-water crossing will also continue to pose safety 
risks for larger vehicles. 

6.15.2 – Alternative 4 

If Alternative 4 is chosen, the project would have a permanent, minor beneficial effect to the 
traffic and transportation of the Project Area. Alternative 4 calls to construct a bridge that can 
pass a 100-year flood event, that has a wider lane than the existing, low-water crossing; a heavier 
load capacity; and will reconstruct the public road to have softer approach angles to the bridge. 
This will make the unnamed road safer for the public to cross Mill Creek and utilize the 
campgrounds on both sides of the Mill Creek without the risk of losing ingress and egress during 
a high flow event. 

6.16 – Cumulative Effects 

Consideration of cumulative effects requires a broader perspective than examining only the 
direct and indirect effects of a proposed action. It requires that reasonably foreseeable future 
impacts be assessed in the context of past and present effects to important resources. Often it 
requires consideration of a larger geographic area than the immediate “project” area. One of the 
most important aspects of cumulative effects assessment is that it requires consideration of how 
actions by others (including those actions completely unrelated to the proposed action) have and 
will affect the same resources. In assessing cumulative effects, the key determinant of 
importance or significance is whether the incremental effect of the proposed action will alter the 
sustainability of resources when added to other present and reasonably foreseeable future 
actions. 

A current activity occurring within the Kumbrabow State Forest is the timber stand improvement 
work that has been conducted in various areas of the forest and will continue for at least five 
years. Future activities in Kumbrabow State Forest include timber sales on Beech Mountain and 
within Phillips Camp. Neither of these activities is expected to alter the purposes or use of 
Kumbrabow State Forest. Reasonably foreseeable future actions include the continuation of 
timber stand improvement work and timber sales by WVDOF. 

6.17 – Environmental Compliance 

The NER/Preferred Plan presented is in compliance with appropriate statutes and EOs including 
the National Environmental Policy Acts of 1969 (NEPA), as amended, 42 U.S.C. § 4321, et seq.; 
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amended, 16 U.S.C § 470a, et seq.; the Consultation and Coordination with Indian Tribal 
Governments, E.O. 13175; the Farmland Protection Act of 1981 (FPPA), as amended, 7 U.S.C. 
4201, et seq.; the Invasive Species, E.O. 13112; the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), as amended, 42 U.S.C. § 9601, et seq.; the 
Noise Control Act of 1972, as amended, 42 U.S.C. § 4901, et seq.; the Protection of Children 
from Environmental Health Risks and Safety Risks, E.O. 13045; and the Intergovernmental 
Review of Federal Programs, E.O. 12372. 

6.17.1 – National Environmental Policy Acts of 1969 (NEPA), as amended, 42 U.S.C. § 
4321, et seq. 

In compliance – The NEPA process for this project began in early 2024, following revisions to 
the Council on Environmental Quality’s (CEQ) regulations implementing NEPA, 40 CFR §§ 
1500-1508. Therefore, this EA was initially subject to and complies with the NEPA 
implementing regulations as amended by CEQ on April 20, 2022. CEQ has since rescinded all 
implementing regulations effective April 11, 2025. 

6.17.2 – Clean Water Act of 1972 (CWA), as amended, (Federal Water Pollution 
Control Act) 33 U.S.C. § 1251, et seq. 

Compliance pathway determined – The CWA is the primary legislative vehicle for federal water 
pollution control programs and the basic structure for regulating discharges of pollutants into 
Waters of the United States (WOTUS), which includes navigable waters, rivers, streams, and 
wetlands. The CWA was established to “restore and maintain the chemical, physical, and 
biological integrity of the nation’s waters.” The CWA sets goals to eliminate discharges of 
pollutants into navigable waters, protect fish and wildlife, and prohibit the discharge of toxic 
pollutants in quantities that could adversely affect the environment. USACE regulates discharges 
of dredge or fill material into WOTUS pursuant to Section 404 of the CWA. Section 404 
authorization is required to place dredge or fill material into WOTUS. 
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the Clean Water Act of 1972 (CWA), as amended, (Federal Water Pollution Control Act) 33 
U.S.C. § 1251, et seq .; the 6.17.3 – Wild & Scenic Rivers Act of 1968, as amended, 16 U.S.C. § 
1271, et seq.; the Floodplain Management, E.O. 11988; the Protection of Wetlands, E.O. 11990; 
the 6.17.6 – Clean Air Act of 1970, as amended, 42 U.S.C. § 4701, et seq.; the Fish and Wildlife 
Coordination Act of 1934, as amended, 16 U.S.C. § 661 , et seq.; the Migratory Bird Treaty Act 
of 1918, as amended, 16 U.S.C. § 703, et seq.; the Endangered Species Act of 1973, as amended, 
16 U.S.C. § 1531, et seq.; the Bald and Golden Eagle Protection Act of 1940 (BGEPA), as 
amended, 16  U.S.C. § 668, et seq.; the National Historic Preservation Act of 1966 (NHPA), as 

Nationwide Permit 27 – Aquatic Habitat Restoration, Enhancement, and Establishment Activities 
will be used to substantively comply with the requirements of CWA Sections 404 and 401 for the 
Recommended Alternative.  A memorandum summarizing the Recommended Alternative’s 
substantive compliance with the conditions of Nationwide Permit 27 will be completed before 
construction. 
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the long and short-term adverse impacts associated with the occupancy of the floodplain, and to 
avoid direct and indirect support of floodplain development where there is a practicable 
alternative. In accomplishing this objective, “each agency shall provide leadership and shall take 
action to reduce the risk of flood loss, to minimize the impact of floods on human safety, health 
and welfare, and to restore and preserve the natural and beneficial values served by flood plains.” 
The actions identified in the Recommended Alternative would not affect the flood holding 
capacity or flood surface profiles of Mill Creek. 

6.17.5 – Protection of Wetlands, E.O. 11990 

In compliance – Executive Order 11990 encourages federal agencies to take actions to minimize 
the destruction, loss, or degradation of wetlands, and to preserve and enhance the natural and 
beneficial values of wetlands when undertaking federal activities and programs. Each agency, to 
the extent permitted by law, shall avoid undertaking or providing assistance for new construction 
located in wetlands unless the head of the agency finds (1) that there is no practicable alternative 
to such construction, and (2) that the proposed action includes all practicable measures to 
minimize harm to wetlands, which may result from such use. The actions identified in the 
Recommended Alterative would not involve construction in, or effects to, wetlands. Effects 
stemming from construction of or effects from the Recommended Alternative are evaluated for 
substantive compliance under the CWA using the Nationwide Permit 27. 

6.17.6 – Clean Air Act of 1970, as amended, 42 U.S.C. § 4701, et seq. 

In compliance – The temporary source emissions from this project, for any alternative, are de 
minimis in terms of the NAAQSs and the State Implementation Plan. Construction emissions will 
not cause or contribute to any new violation of NAAQS, increase the frequency of an existing 
violation, or delay the attainment of standard, interim emission reduction, or other milestone. 
Due to the small scale and short duration of this project, a General Conformity Analysis was not 
completed. All construction vehicles will comply with federal vehicle emission standards. 
USACE and its Contractors comply with all federal vehicle emissions requirements. USACE 
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6.17.3 – Wild & Scenic Rivers Act of 1968, as amended, 16 U.S.C. § 1271, et seq. 

Not applicable – The Mill Creek is not a designated wild or scenic river protected under this act. 
Therefore, this act is not applicable. 

6.17.4 – Floodplain Management, E.O. 11988 

In compliance – Executive Order 11988 requires federal agencies to avoid, to the extent possible, 

follows EM 385-1-1 for worker health and safety and requires all construction activities to be 
completed in compliance with federal health and safety requirements. 

6.17.7 – Fish and Wildlife Coordination Act of 1934, as amended, 16 U.S.C. § 661, et 
seq. 

In compliance – The Fish and Wildlife Coordination Act requires governmental agencies, 
including USACE, to coordinate activities so that adverse effects on fish and wildlife would be 
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minimized when water bodies are proposed for modification. Restoring the vegetative structure 
and increasing the native plant growth will enhance the habitat diversity of the system for non-
game fish and wildlife species. In addition, removal of manmade structures that are impediments 
to aquatic species dispersal would increase availability of high-quality habitat. All in-stream 
habitat improvements will benefit plants, invertebrates, fish, birds, amphibians, reptiles, and 
other wildlife. The Recommended Alternative was coordinated with U.S. Fish and Wildlife via 
their Information for Planning and Consultation online tool (IPaC) (See Appendix C) and 
activities proposed in the Recommended Alternative are anticipated to enhance the habitat 
diversity of the system for non-game fish and wildlife species. Further coordination can be 
facilitated through this NEPA process. 

6.17.8 – Migratory Bird Treaty Act of 1918, as amended, 16 U.S.C. § 703, et seq. 

In compliance – The Migratory Bird Treaty Act of 1918 (MBTA) is the domestic law that 
affirms, or implements, the United States' commitment to four international conventions with 
Canada, Japan, Mexico, and Russia for the protection of shared migratory bird resources. The 
MBTA governs the taking, killing, possession, transportation, and importation of migratory 
birds, their eggs, parts, and nests. The take of any migratory bird is governed by the MBTA's 
regulation of taking migratory birds for educational, scientific, and recreational purposes and 
requiring harvest to be limited to levels that prevent overutilization. Executive Order 13186 
(2001) directs agencies to take certain actions to implement the act. The Recommended 
Alternative was coordinated with U.S. Fish and Wildlife via their Information for Planning and 
Consultation online tool (IPaC) (See Appendix C) and activities proposed in the Recommended 
Alternative are anticipated to enhance the habitat diversity of the system for non-game fish and 
wildlife species. 

6.17.9 – Endangered Species Act of 1973, as amended, 16 U.S.C. § 1531, et seq. 

In compliance – In accordance with Section 7(a)(2) of the Endangered Species Act of 1973, as 
amended, federally funded, constructed, permitted, or licensed projects must take into 
consideration impacts to federally-listed or proposed threatened or endangered species and 
designated critical habitat. 

As listed in Sections 2.2.5 –and 6.5.5 of this document, there are three federally-listed threatened 
and endangered species, one proposed endangered species, and one proposed threatened species 
that may be present within the Project Area (see Table 7). There is expected to be a permanent 
minor beneficial impact to threatened and endangered species as a result of the implementation 
of Alternative 4. 

A survey of the Project Area and its adjacent areas conducted on 21 May 2025 by WVDNR 
determined that the small whorled pogonia was not present, therefore Alternative 4 will have no 
effect on the species. The USFWS Northeast Determination Key (Dkey) was then used to 
conclude that Alternative 4 MANLAA the Indiana bat and gain concurrence with USFWS 
regarding the determination (see Appendix C). The USFWS Northern Long-eared Bat and 
Tricolored Bat Range-wide Dkey was used to conclude that Alternative 4 MANLAA the 
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northern long-eared bat and gain concurrence with USFWS regarding the determination (see 
Appendix C). No critical habitat will be affected by Alternative 4. Under Alternative 4, 
approximately twelve trees greater than 3 inches in diameter at breast height within the Project 
Area. These trees must be cut in order to realign the road to have softer approach angles to the 
new bridge. Given the highly mobile nature of the northern long-eared bat, a restriction on tree 
removal between April 1 through October 31 will be imposed to reduce any potential for harm to 
maternal roosts. Approximately sixteen trees will be replanted as part of this project including 
yellow birch, red maple, black cherry, and red spruce. The USACE has determined that the 
Project will not jeopardize the continued existence of the tricolored bat or the monarch butterfly 
as a limited amount of vegetation and trees will be removed as part of the Recommended 
Alternative and native plantings and final seeding of all disturbed areas will be planted after 
construction is completed. 

6.17.10 – Bald and Golden Eagle Protection Act of 1940 (BGEPA), as amended, 16 
U.S.C. § 668, et seq. 

In compliance – According to the USFWS Bald Eagle mapping tool, accessed December 8, 
2025, no bald or golden eagle nests occur within the project area. 

6.17.11 – National Historic Preservation Act of 1966 (NHPA), as amended, 16 U.S.C § 
470a, et seq. 

In compliance – Pursuant to Section 106 of the National Historic Preservation Act (54 U.S.C. § 
306108) and 36 C.F.R. Part 800, and Executive Order (EO) 13175 – Consultation and 
Coordination with Indian Tribal Governments, U.S. Army Corps of Engineers, Pittsburgh 
District personnel have initiated consultation with the West Virginia State Historic Preservation 
Office (WV SHPO) (see Appendix D). They will also conduct future consultation with the WV 
SHPO and any pertinent Tribal entities once a plan for construction has been selected. Therefore, 
compliance with Section 106 of the NHPA is in progress, and full compliance is expected prior 
to construction. 

6.17.12 – Consultation and Coordination with Indian Tribal Governments, E.O. 13175 

In compliance – E.O. 13175 require federal agencies to conduct formal government-to-
government Tribal consultation with Tribes when that federal agency is making rules, decisions, 
or comments on laws that may affect Tribes, the Federal-Tribal relationship, or the distribution 
of power between the federal government and Tribes. It further requires federal agencies to 
engage in regular and meaningful consultation and collaboration with Tribal Governments, and 
strengthen the government-to-government relationship between Indian Tribes and the United 
States. The E.O. aims to respect tribal sovereignty by involving Tribal leaders in policy 
development and actions that affect their Nations, and requires agencies to have their own Tribal 
coordinators and consultation policies. Mitigation efforts for adverse effects 
are determined through a process called a Section 106 consultation where USACE personnel 
formally correspond with a State Historic Preservation Office (in this case the West 
Virginia State Historic Preservation Office [WV SHPO]) and any Tribal entities with interest in 
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the area in which the project is occurring. Though an initial consultation with these entities has 
been conducted by USACE personnel to inform them of the study (see Appendix 
D), the consultation to determine the mitigation efforts cannot occur until an approved federal 
action is chosen. Once an approved federal action is chosen, USACE will conduct 
consultations with the WV SHPO and with Tribal entities with interest in the area to 
formally determine what mitigation efforts will be necessary to ensure that the historic integrity 
of Project Area is minimally impacted. 

Additionally, there are no known archaeological resources within the Project Area; 
however, there is a chance that archaeological resources may be uncovered during 
the D&I Phase. In the event that any archaeological resources, human remains, or funerary 
artifacts are discovered during the project, the Pittsburgh District will be notified immediately, 
and work will cease to allow for consultations with the WV SHPO and any pertinent Tribal 
parties to occur. 

6.17.13 – Farmland Protection Act of 1981 (FPPA), as amended, 7 U.S.C. 4201, et seq. 

Not applicable – The project occurs within Kumbrabow State Forest and contains no prime or 
unique farmland. 

6.17.14 – Invasive Species, E.O. 13112 

In compliance – Federal agencies shall not authorize, fund, or carry out actions that it believes 
are likely to cause or promote the introduction or spread of invasive species in the United States 
or elsewhere unless, pursuant to guidelines that it has prescribed, the agency has determined and 
made public its determination that the benefits of such actions clearly outweigh the potential 
harm caused by invasive species; and that all feasible and prudent measures to minimize risk of 
harm will be taken in conjunction with the actions. The Recommended Alternative will follow 
BMP that include established invasive species prevention measures, including cleaning and 
reseeding disturbed areas with native species. 

6.17.15 – Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA), as amended, 42 U.S.C. § 9601, et seq. 

Consideration Complete – CERCLA was passed in response to numerous abandoned, leaking 
hazardous waste sites, discovered in the late 1970s, which posed serious threats to human health 
and the environment. CERCLA was designed to impose cleanup and reporting requirements on 
the private sector, as well as federal facilities, by identifying those sites where releases of 
hazardous substances had occurred or might occur, and pose a serious threat to human health, 
welfare, or the environment; taking appropriate action to remedy those releases; and seeking that 
the parties responsible for the releases pay for the cleanup activities. CERCLA authorizes 
cleanup responses when there is a release or threat of a release of a hazardous substance into the 
environment and sets a framework for accomplishing those actions. 
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Based on review of the site ownership and history, as well as preliminary conversations with 
WVDNR, there is low risk of encountering hazardous, toxic, or radioactive waste (HTRW) 
substances in the Project Area. WVDNR is not aware of any contamination or regulated 
substances within the Project Area. In accordance with ER 1165-2-132, a Phase I Environmental 
Site Assessment (ESA) and review of the Environmental Database Report (EDR) for 
the Project Area was conducted by a Pittsburgh District qualified environmental professional to 
better characterize the potential to encounter regulated substances in the Project Area. The Phase 
I ESA report summarizes any potential HTRW concerns for the Project Area by compiling 
relevant environmental information from federal, state, and local databases and reports. The 
Phase I ESA report indicates that there are no known HTRW concerns in the Project Area. See 
Appendix E for more information. 

6.17.16 – Noise Control Act of 1972, as amended, 42 U.S.C. § 4901, et seq. 

In compliance – This Act establishes a national policy to promote an environment for all 
Americans free from noise that jeopardizes their health and welfare. Federal agencies are 
required to limit noise emissions to within compliance levels. Noise emission levels at the 
Project site would temporarily increase above current levels due to construction of new 
structures as proposed in the Recommended Alternative. Appropriate measures would be taken 
to keep the noise level within the compliance levels. 

6.17.17 – Protection of Children from Environmental Health Risks and Safety Risks, 
E.O. 13045 

In compliance – EO 13045 directs federal agencies to identify and assess environmental health 
risks and safety risks that may disproportionately affect children, to the extent permitted by law 
and appropriate. The Recommended Alternative has been analyzed to identify potential impacts 
to children’s health and safety. By implementing the Recommended Alternative there will be less 
risk to visiting children within the Project Area. The approach angles of the road to the bridge 
will be softened on both sides of Mill Creek, reducing the risk of a vehicular accident involving a 
child. As stated in Section 2.9.2 EO 13045 Protection of Children, children in West Virginia are 
most likely to experience health impacts associated with oak and birch pollen exposures. 
Alternative 4b includes that planting of three yellow birch trees in the riparian area within the 
Project Area. As the number of yellow birch trees to be planted accounts for less than a quarter 
of the total trees that will be planted within the riparian area, it is expected that this will 
have negligible effects to children’s health. 

6.17.18 – Intergovernmental Review of Federal Programs, E.O. 12372 

Not applicable – Not applicable to this study. 

6.17.19 – Public Interest 

A 30-day Public Review period will be held from ________ to _________ for the DPR/EA. 
Public comments provided during the 30-day public comment review period will be reviewed 
and responded to directly. Copies of the Draft DPR/EA will be available for public review online 
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and at the WVDNR Elkins Office (738 Ward Rd, Elkins, WV 26241). The NFS will retain a 
copy of the final DPR/EA in their regional office, and the final DPR/EA will be posted to the 
publicly available USACE webpage.   

6.18 – Conclusion 

In accordance with the National Environmental Policy Act of 1969, 42 U.S.C. § 4332, and 
Section 122 of the Rivers and Harbors Act of 1970, Pub. L. No. 91-611, 84 Stat. 1818, 1823, the 

affecting the quality of the human environment. 

U.S. Army Corps of Engineers has assessed the environmental impacts associated with this 
project. The purpose of this EA is to evaluate the impacts that would be associated with the water 
crossing removal and replacement with bridge and reconfiguration, channel modification, 
riparian habitat improvement, and educational or interpretive signage installation. The findings 
indicate that that the implementation of Alternative 4 is not a major federal action significantly 
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4. Shall not use the project or lands, easements, and rights-of-way required for the project as 
a wetlands bank or mitigation credit for any other project. 

5. For so long as the project remains authorized, operate, maintain, repair, replace, and 
rehabilitate the completed project or the functional portion of the project at no cost to the 
government in accordance with applicable federal and state laws and any specific 
directions prescribed by the government. 

6. Give the government a right to enter, at reasonable times and in a reasonable manner, 
upon land that the local sponsor owns or controls for access to the project for the purpose 
of inspection and, if necessary, for the purpose of completing, operating, maintaining, 
repairing, replacing, or rehabilitating the project 

7. Assume responsibility for operation, maintenance, repair, replacement, and rehabilitation 
(OMRR&R) of the project or completed functional portions of the project, including 
mitigation features, without cost to the government in a manner compatible with the 
project’s authorized purpose and in accordance with applicable federal and state laws and 
specific directions prescribed by the government in the OMRR&R manual and any 
subsequent amendments thereto. 

8. Comply with Section 221 of Public Law (P.L.) 91-611, Flood Control Act of 1970, as 
amended, and Section 103 of the WRDA of 1986, as amended, 33 U.S.C. § 2213, which 
provides that the Secretary of the Army shall not commence the construction of any water 
resource project or separable element thereof until the Non-Federal Sponsor has entered 
into a written agreement to furnish its required cooperation for the project or separable 
element. 

9. Hold and save the United States free from damages due to construction of or subsequent 
maintenance of the project except those damages due to the fault or negligence of the 
United States or its contractors. 

10. Keep and maintain books, records, documents, and other evidence pertaining to costs and 
expenses incurred pursuant to the project to the extent and in such detail as will properly 
reflect total project costs. 

11. Perform or cause to be performed such investigations for hazardous substances that are 
determined necessary to identify the existence and extent of any hazardous substances 
regulated under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), 42 U.S. Code 9601 through 9675, that may exist in, on, or 
under lands, easements, or rights-of-way necessary for the construction and O&M of the 
project, except that the Non-Federal Sponsor shall not perform investigations of lands, 
easements, or rights-of-way that the government determines to be subject to navigation 
servitude without prior written direction by the government. 

12. Assume complete financial responsibility for all necessary cleanup and response costs for 
CERCLA-regulated material located in, on, or under lands, easements, or rights-of-way 
that the government determines necessary for the construction and O&M of the project. 

13. To the maximum extent practicable, conduct OMRR&R of the project in a manner that 
will not cause liability to arise under CERCLA. 

14. Prevent future encroachment or modifications that might interfere with proper 
functioning of the project. 

15. Comply with the applicable provisions of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, P.L. 91-646, as amended in Title IV of the 
Surface Transportation and Uniform Relocation Assistance Act of 1987, P.L. 100-17, and 
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Programs and Activities Assisted or Conducted by the Department of the Army.” 
17. Provide 35 percent of that portion of the total cultural resource preservation, mitigation, 

and data recovery costs attributable to environmental restoration that are in excess of 
1 percent of the total amount authorized to be appropriated for environmental restoration. 

18.Shall not use funds from other federal programs, including any non-federal contribution 
required as a matching share therefore, to meet any of the non-federal obligations for the 
project unless the Federal Agency providing the federal portion of such funds verifies in 
writing that expenditure of such funds for such purpose is authorized. 

7.2 – Lands, Easements, Rights-of-way, Relocations, and Disposal 

The PDT met with LRD Office of Counsel, LRD Real Estate, LRP Office of Counsel, and LRP 
Real Estate on 18 June 2024. It was determined that replacement of the crossing would be 
considered a relocation and would follow the standard relocation process with the exception that 
a relocation agreement would not be required as the NFS already owns the land in-fee. The 
current non-federal cost for LERRDs is detailed within the Real Estate Plan, Appendix I, and 
totals $2,036,041. A LERRDs credit of $1,046,043 will be issued per policy. 

Prior to finalization of the plans and specifications, assurance will be made that all areas to be 
prepared by the Non-Federal Sponsor shall be in compliance with ER 1165-2-132, federal, state, 
and local regulations. 

7.3 – Monitoring and Adaptive Management 

Section 2039 of WRDA 2007, 33 U.S.C. § 2330a, directs the Secretary to ensure that when 
conducting a feasibility study for a project (or a component of a project) for ecosystem 
restoration that the recommended project can include a plan for monitoring the success of the 
ecosystem restoration for a period of up to ten years from completion of construction of an 
ecosystem restoration project. 
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the uniform regulation contained in Part 24 of Title 49, Code of Federal Regulations 
(CFR), in acquiring lands, easements, and rights-of-way for construction and subsequent 
O&M of the project, and inform all affected persons of applicable benefits, policies, and 
procedures in connection with said acts 

16. Comply with all applicable federal and state laws and regulations, including Section 601 
of Title VI of the Civil Rights Act of 1964, P.L. 88-352, and Department of Defense 
Directive 5500.11 issued pursuant thereto and published in 32 CFR, Part 300, as well as 
Army Regulation 600-7 entitled “Non-Discrimination on the Basis of Handicap in 

A five-year monitoring plan will be implemented for this project (Appendix J). USACE, 
Pittsburgh District would conduct monitoring in conjunction with the Non-Federal Sponsors to 
determine the success of the project. The principal goal of a resulting project is to connect and 
improve in-stream habitat and improve riparian biodiversity within the Project Area. Baseline 
data for current conditions at Kumbrabow State Forest are detailed in this DPR. The following 
specific success criteria were established to determine the effectiveness of this project: 
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• Improve in-stream habitat by placing large woody material and boulders in the crossing 
removal area. Target surface area of in-stream improvements remaining: 75%. 

• Improve riparian biodiversity by planting native shrubs and trees. Target planted species 
survival: 75%. 

Based on the Monitoring and Adaptive Management Plan and assuming a success rate of 75% 
for planted species and in-stream habitat improvements at the 5-year monitoring mark, we would 
not expect costs for operation, maintenance, repair, replacement, and rehabilitation related to the 
riparian plantings or in-stream habitat improvements beyond the end of the 5-year monitoring 
period. 

7.4 – Operation, Maintenance, Repair, Replacement and Rehabilitation 

The OMRR&R (Operation, Maintenance, Repair, Replacement and Rehabilitation) costs for the 
replacement crossing portion of the project are estimated to total $0.00. It was determined 
through discussion with the Cost Engineer and from previous studies that there should not be any 
costs related to bridge maintenance on a project of this size in the 10 years after construction is 
complete. If specific costs are determined as the design develops, they should be added in as 
necessary. 

7.5 – Regulatory Requirements 

Regulatory requirements for the recommended plan include finalization of Clean Water Act 
documentation and coordination with WVDNR, the NFS, on in-water work windows to avoid 
impacting brook trout spawning timeframes. 

7.6 – Stakeholder and Agency Coordination 

WVDNR is the NFS for this study. An initial kick-off meeting was held with the NFS on 21 
September 2022. A two-day planning charette was held with the NFS on November 9 and 10, 
2022. Additional meetings occurred over the following year and a half while funding was 
secured. Regular meetings were held with WVDNR and WV State Parks to coordinate the study 
and solicit feedback on components of alternative plans throughout 2024. Interagency meetings 
were also held with WVSHPO to discuss the presence of cultural resources, plan components, 
and likely mitigation that would be required. Additionally, outreach to WVDOH was completed 
to determine the appropriate road and bridge standards to which the alternative plans needed to 
adhere. 

7.6.1 – Federal Agencies 

 U.S. Fish & Wildlife Service, West Virginia Ecological Services Field Office, Davis, 
WV 

7.6.2 – State Agencies 

 West Virginia Division of Natural Resources 
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 West Virginia Division of Forestry 
 West Virginia State Parks 
 West Virginia State Historic Preservation Office 
 West Virginia Division of Highways 

7.6.3 – Local Agencies 

No local agencies were consulted as part of this study due to the remote nature of the site and the 
location within the forest. 

7.6.4 – Non-Governmental Organizations 

No non-governmental organizations were consulted as part of this study due to the remote nature 
of the site and the location within the state forest. Non-government agencies will be specifically 
invited to attend the public meeting after release of the draft DPR/EA. Non-government agencies 
will be determined with the help of the NFS. 

7.7 – Public Involvement 

A public meeting will be held after release of the draft DPR/EA. Public comments provided 
during the 30-day public comment review period will be reviewed and responded to directly. 
Copies of the Draft DPR/EA will be available for public review online and at the WVDNR 
Elkins Office (738 Ward Rd, Elkins, WV 26241). The NFS will retain a copy of the final 
DPR/EA in their regional office, and the final DPR/EA will be posted to the publicly available 
USACE webpage. 
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improving in-stream habitat. The recommended plan has a total project cost of approximately 
$2,988,694 (2025 price levels). All costs and environmental impacts associated with the 
restoration of the Kumbrabow State Forest Mill Creek ecosystem have been considered. 

_________________________________ 
Nicholas O. Melin 
Colonel, U.S. Army 
District Commander 

Kumbrabow State Forest, Mill Creek Aquatic Barrier Removal 20 April 2026 
Draft Detailed Project Report & EA 

CHAPTER 8 – RECOMMENDATION* 

I have considered all significant aspects of the problems and opportunities as they relate to the 
project resource problems of the Kumbrabow State Forest. Those aspects include environmental, 
social, and economic effects, as well as engineering feasibility. 

I recommend Alternative 4, the NER/Preferred Plan, which consists of removing an aquatic 
passage barrier and replacing a stream crossing, establishing native riparian plantings, and 
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