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I. PROJECT DESCRIPTION, SCOPE OF WORK, AND PARTNER INFORMATION   
A. Project Description: To enhance connectivity and genetic exchange within the Upper Shavers Fork fluvial metapopulation of brook trout, the WV Division of Natural Resources and its partners will improve instream habitat for brook trout in a one mile section of the mainstem between Oats Run and Lamothe Run through the old town of Spruce, WV.  Riparian habitat will be restored on both sides of the restoration reach.  A partner project to be constructed by J.F. Allen Corporation concurrent and contiguous with this project will restore and reconnect an additional 1,000 feet of a spawning tributary and another 1,000 feet of mainstem habitat. 
B. Proposed Methods:  Using natural stream restoration principles, the restoration team will construct large wood structures including log clusters, cross-vanes, single log vanes, wood revetments, and mud sills on the Upper Shavers mainstem through and below the town of Spruce.  Very intensive riparian plantings will be made using fast-growing, non-invasive tree species interplanted with slower-growing, longer-lived species tree species.  One additional spawning tributary will be similarly restored and reconnected to the mainstem by a partner project that will be constructed concurrent with and coordinated with this project. 
C. Project Timeline:  Permitting and environmental compliance will begin in November, 2014.  Construction will begin in May, 2015 and will be completed by September, 2015.  All riparian plantings will be completed by November, 2015.
D. Proposed Accomplishment Summary:  The WV Division of Natural Resources and its partners will (1) permit, construct, and subsequently monitor the effects of large wood habitat structures in one mile of the Shavers Fork mainstem and (2) restore continuous riparian habitat on the entire length of the restored reaches of the Shavers Fork mainstem.   A partner project conducted concurrent with and contiguous with this project will restore and reconnect an additional 1,000 feet of a spawning tributary and another 1,000 feet of mainstem habitat.  
E. State the Importance of the Project to the Resource:  The fluvial metapopulation of brook trout in Upper Shavers Fork is critically dependent upon accessible tributaries connected by a cool mainstem with adequate habitat.  Genetic mixing for the metapopulation can only occur if the mainstem provides an adequate path for fish moving between tributaries.  Growth rates are greater in the mainstem than they are in tributaries because forage is more abundant in the mainstem.  Connecting tributaries to a restored mainstem has produced documented benefits further downstream in this watershed.  This upstream project will provide similar benefits and will increase the robustness of the metapopulation, particularly with respect to the potential effects of climate change, which, if not addressed, could well reduce the fluvial metapopulation to isolated populations in tributary streams.      
F. Problem and Specific Cause of the Problem:  As a result of historic anthropogenic activities, much of the Shavers Fork mainstem is overwide and seasonally overwarm, with inadequate habitat diversity.  These factors combine to limit brook trout access to the available forage base in the mainstem and can impede movement, and genetic mixing, of fish between tributaries.  Future impacts of climate change will likely exacerbate these problems.  If they are not proactively addressed with habitat projects such as this one, the fluvial metapopulation may be replaced by isolated populations in tributary streams.

G.  Objective of the Project with Reference to the Problem: The project objectives are to: (1) restore instream coldwater habitat in approximately one mile of the Shavers Fork mainstem, and (2) restore riparian habitat on both sides of the Shavers Fork mainstem in the restoration reach.  A partner project will simultaneously improve fish passage and habitat in Powerhouse Run, another spawning tributary of Shavers Fork.  These actions will cool elevated mainstem temperatures both within and downstream of the project area, enhance mainstem habitat, increase access to the mainstem forage base, and facilitate genetic mixing within the metapopulation.
H. Partner Information 
	Partner Name
	Contribution

In-Kind
	ContributionCash
	Federal or Non- Federal
	Partner

Category
	Role of Partner

	WV Division of Natural Resources, Wildlife Resources
	
	$50,000
	Non-Federal
	State Agency
	Restoration, monitoring 

	West Virginia University
	$100,000
	
	Non-Federal
	State Agency
	Restoration, monitoring

	WV Division of Natural Resources,

State Parks
	$2,500
	
	Non-Federal
	State Agency
	Restoration

	Snowshoe Corporation
	$10,000
	
	Non-Federal
	Corporation
	Restoration

	West Virginia State Rail Authority
	$10,000
	
	Non-Federal
	State Agency
	Restoration

	J.F. Allen Corporation
	$640,000
	
	Non-Federal
	Corporation
	Restoration

	Mr. Steve Callen
	$100,000
	
	Non-Federal
	Private Landowner
	Restoration


II. MAP OF PROJECT AREA:  Note – Maps are annotated with conceptual design and approximate location of restoration structures.
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Partner Project on Powerhouse Run
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Partner Project on Powerhouse Run
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III. PHOTOGRAPH(S) OF PROJECT AREA
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IV. PROJECT BUDGET
	WVDNR Stream Restoration Program
	
	

	Upper Shavers Fork Instream and Riparian Habitat Restoration
	
	

	Budget Estimate for WVDNR and EBTJV Funds
	
	
	
	

	Construction Material
	 
	 
	 

	Description
	#Units
	Cost per Unit
	
	Cost

	Logs
	170
	 $          120.00 
	
	 $    20,400.00 

	Boulders
	500
	 $            40.00 
	tons
	 $    20,000.00 

	Fabric
	5000
	 $              0.80 
	yard
	 $      4,000.00 

	Trees
	20000
	 $              1.00 
	
	 $    20,000.00 

	Fuel
	100
	 $              3.92 
	gallon
	 $          392.00 

	Misc
	
	
	
	 $          600.00 

	
	subtotal
	
	
	 $    65,392.00 

	Construction Labor
	 
	 
	 
	 

	Description
	#Units
	 Cost per Unit 
	
	Cost

	WVDOF labor
	200
	 $            22.00 
	hour
	 $      4,400.00 

	WVDNR labor
	700
	 $            22.00 
	hour
	 $    15,400.00 

	
	subtotal
	
	
	 $    19,800.00 

	Contractual
	 
	 
	 
	 

	Description
	#Units
	 Cost per Unit 
	
	Cost

	Excavator Rental
	2
	 $       3,000.00 
	month
	 $      6,000.00 

	
	subtotal
	
	
	 $      6,000.00 

	Travel
	 
	 
	 
	 

	Description
	#Units
	 Cost per Unit 
	
	Cost

	State Car Usage
	9600
	 $              0.48 
	mile
	 $      4,608.00 

	Per diem
	48
	 $            50.00 
	trip
	 $      2,400.00 

	Lodging
	24
	 $            75.00 
	night
	 $      1,800.00 

	
	subtotal
	
	
	 $      8,808.00 

	Total
	 
	 
	 
	 $  100,000.00 


· B. Budget Table 
	Partner Name
	Partner Category
	Activity of Partner 
	Budget Category
	EBTJV

NFHAP Request
	Non-Federal Contribution
	Federal Contribution
	Total Contribution
	Acres/Miles Affected

	
	
	
	
	
	In-Kind
	Cash
	In-Kind
	Cash
	
	

	WVDNR – Wildlife Resources 
	State Agency
	Restoration, Monitoring
	Construction Materials,

Construction  Labor,

Technical Services

	50,000
	
	50,000
	
	
	100,000
	1 mile

	WVU
	State Agency
	Restoration, Monitoring
	Technical Services
	
	100,000
	
	
	
	100,000
	1.5 miles

	Snowshoe Corporation
	Corporation
	Restoration
	Other
	
	10,000
	
	
	
	10,000
	1.5 miles

	WV State Rail Authority
	State Agency
	Restoration
	Other
	
	10,000
	
	
	
	10,000
	1.5 miles

	WVDNR -  State

Parks
	State

Agency
	Restoration
	Other
	
	2,500
	
	
	
	2,500
	1 mile

	J.F. Allen Corp.
	Corporation
	Restoration
	Construction Materials, Construction Labor,
Technical Services
	
	640,000
	
	
	
	640,000
	.5 mile

	Mr. Steve Callen
	Private Landowner
	Restoration
	Other
	
	100,000
	
	
	
	100,000
	1.5 miles

	Total Contrib
	
	
	
	50,000
	862,500
	50,000
	
	
	912,500
	1.5 miles


V. EVALUATION QUESTIONS 
1. Please provide the GPS Coordinates for the project using UTM NAD 83.  591010.39E, 4257010.23N
2. Please list the type of project (protection, enhancement, restoration; see definitions in the Appendix).  Restoration and Enhancement  
3. Are brook trout currently present at the project site or in the project stream?  If not, were brook trout historically present? Is the habitat known to be suitable for restoration/reintroduction of brook trout?  Brook trout are currently present at the project site.
4. Please describe how the project will provide for the expansion or improvement of existing habitat? The project will improve existing habitat by strategic placement of coarse wood structures following the principles of natural stream restoration.  It will reduce water temperatures not only within the restoration reach but downstream as well.  It will enhance the connectivity of three spawning tributaries (Oats Run, Powerhouse Run, and Lamothe Run) by reducing mainstem temperatures and enhancing mainstem habitat for the Shavers Fork fluvial metapopulation. 
5. Does the project include a protection component?  Is the project footprint located on private or public land?  Is the land currently protected?  Does the project include land purchase or easements as match?  The project does include a protection component.  Part of the project area is public land owned by the West Virginia State Rail Authority.  Much of the surrounding watershed is owned by the US Forest Service and Snowshoe Corporation.  A significant amount of Snowshoe’s adjacent property is preserved by a conservation easement held by The Nature Conservancy.  The remainder of the project area is privately owned by Mr. Steve Callen, who has cooperated with WVDNR on previous EBTJV restoration projects.  Mr. Callen will be approached to donate a conservation easement for restored areas of the mainstem and Powerhouse Run.
6. What percentage of the watershed above the proposed project is protected in perpetuity? 50%
7. List the specific EBTJV habitat objectives addressed by the project and describe how the project will contribute towards them (refer to the list of EBTJV habitat objectives in the Appendix).
· Maintain the status, or no net loss, of subwatersheds classified as intact
· Strengthen brook trout populations in subwatersheds classified as intact

8. State which, if any, EBTJV conservation priority the project addresses (refer to the list of EBTJV conservation priorities in the Appendix):

· Increase recreational fishing opportunities for wild brook trout
· Protect the “best of the best” habitat that supports existing, healthy wild brook trout populations
· Improve and reconnect adjacent habitats that have a high likelihood of supporting stable wild brook trout populations
· Preserve genetic diversity of wild brook trout populations
· Conserve unique wild brook trout life history strategies (i.e. lacustrine populations, large river populations, and coastal populations)
9. State which, if any, of the EBTJV common state-level objectives are being addressed by the project (refer to the list of EBTJV common state-level objectives in the Appendix):

· Improve protection of brook trout resources
· Pursue direct land purchase or conservation easements to protect brook trout habitat
· Mitigate factors that degrade water quality
· Maintain or restore natural hydrologic regimes
· Expand and integrate state, federal, and private programs that support riparian conservation in watersheds that support brook trout populations
10. What is the EBTJV subwatershed number (6th level Hydrologic Unit), and associated classification and priority score for the proposed project?
· Subwatershed # = 540417
· Subwatershed Status Classification (Intact, Reduced, Extirpated; terms are defined in the Appendix) = Reduced
· Subwatershed Priority Score =0.35
· Subwatershed Map Used =WV Best for Enhancement
11. Will the completed project benefit any federally listed threatened or endangered species or Service priority species (refer to the list of Service priority species for Region 4 and Region 5 in the Appendix)?  Yes.  Riparian restoration will benefit the Cheat Mountain Salamander.
12. Will the completed project benefit any state listed threatened or endangered species or species of greatest conservation need? Yes.  The project will benefit many state SGCN including Brook Trout, American Woodcock, and Cheat Mountain Salamander.
13. Will the project provide or enhance connectivity to or within an intact subwatershed? No.  But all of the perennial tributaries of the Shavers Fork subwatershed would be classified as intact using the EBTJV criterion.
14. What are the root causes of the watershed degradation and which of these are addressed by the project? Historic anthropogenic activities (logging and railroad construction) have degraded riparian and instream habitats and increased water temperatures, all of which are addressed by the project.
15. Describe the plans for project effectiveness monitoring and evaluation (i.e. measuring the project’s success in meeting its goals/objectives).  WVDNR has funded WVU to conduct a watershed scale monitoring effort through 2017.  The project area is included in that monitoring effort.
16. Describe the expected effect on the brook trout population.  To what degree will the project strengthen the brook trout population status?  The project will significantly increase the robustness of the fluvial metapopulation in adapting to expected climate change, thus decreasing the chance that the population will be reduced to isolated, disjunct tributary populations.  It will increase the chances that the subwatershed population could approach intact status.  
17. Please describe the long term benefit of the project and provide an estimate of the length of time the project is expected to be effective.  If a plan for long term maintenance is necessary to maintain project benefits, please describe it.  Instream habitats restored by the project will be designed using natural restoration principles and have a high probability of persisting for decades.  Restored riparian habitats are expected to persist and yield benefits for a century or more.  Little maintenance of either instream or riparian habitats is likely to be required, but WVDNR is prepared to respond to the need for either with its existing funding base.
18. Does the project address, support or build upon existing action plan(s) (e.g. state fish & wildlife, watershed protection, water quality improvement, land or water-use plan(s), or other regional plan(s)?  The project is the next incremental step to address watershed-level priorities identified by a restoration steering committee after a decade of WVDNR-funded research on limiting factors for the metapopulation.  Previous EBTJV-funded projects have been implemented by WVDNR at three different locations in the watershed.  A major mainstem mitigation project was implemented by the NRCS in the watershed downstream of this proposed project.  WVU’s monitoring study has shown that the previous projects are all yielding benefits for the metapopulation.  This project will build on all of those that have come before it in what really is a watershed-scale restoration effort.    
19. Are there competitive non-native or invasive fish species within the watershed with access (no barrier) to the proposed project? Are other strains of brook trout, non-native salmonids or other exotics stocked at the proposed site or will they have access following project completion?  There are limited populations of wild brown trout and wild rainbow trout in the watershed.  No stocking of salmonids occurs within the watershed within 20 miles of the project area.
20. Please describe the current status of the project.  Is it planned, permitted and ready to begin? The project is planned.  Permitting will begin in November, 2014 and will follow typical the typical protocol used by previously permitted WVDNR restoration projects.  We anticipate construction start in May, 2015. 
21. Will public access be allowed at the project site?  If so, what kinds of recreational activities are allowed – fishing, hiking, camping, wildlife viewing, etc.?  Public access is and will continue to be allowed at the project site for fishing, hiking, wildlife viewing, and historical tourism. 
22. Will the project increase recreational fishing opportunities for wild brook trout? If so, how much will it increase and how will the increase be measured?  Yes.  Reduced water temperatures and restored habitat in the mainstem will increase angler access to brook trout fishing opportunities.  Recreational angling in the project area is expected to increase by an estimated 13% as a result of the project.  Angler pressure counts and creel surveys will be used to measure the increase.
23. What is the recreational potential of the fishery (i.e., fish abundance, average fish size, type of accessibility for fishing)?  Brook trout abundance, average size and angling accessibility are all expected to show an increase as a result of the project.  Mainstem fish have access to a greater forage base than tributary fish and an increase in growth rates and average size are expected.  Mainstem fish are also more accessible to more and more types of anglers than fish in the smaller, more rugged tributary streams. 

24. Describe the outreach or educational components of the project and how many individuals/students will be served.  As a result of previous projects, many outreach efforts have already taken place in the watershed.  Students at WVU have been involved in previous work and are expected to be involved in this project as well.  A short 15-minute video presentation was developed and is already educating publics about the unique history of the watershed, its historic fishery and the restoration work underway there.  A link to that video is here: https://www.dropbox.com/s/p8eikbs9f1xvzkn/High%20Hopes%201280MP4.mp4
A longer, broadcast-quality documentary is currently in production and includes restoration work yet to be done, including in this project area.  If the project is funded soon enough to include it in the current production, even more emphasis can be placed on restoration at Spruce.  We will make the current production available to multiple media markets, including public television. 
25. If applicable, please briefly describe how this project will promote adaptation to climate change.  As previously indicated, the Shavers Fork fluvial metapopulation is particularly vulnerable to the effects of climate change.  This type of population is relatively unique at this latitude.  The key to its survival is very likely to be how much mainstem water temperatures can be reduced.  Riparian shade, interception of groundwater upwellings, narrowing and deepening of stream channels will all be critical strategies to achieve that goal.  Absent the type of mainstem restoration and tributary reconnection efforts that are the focus of this and previous projects, the future of the Shavers fluvial metapopulation is in serious jeopardy.     
26. Please explain how this project is a good investment of funds, using a quantitative approach where possible and the recreational and / or economic value of the project.  The Upper Shavers Fork watershed is a unique high elevation and remote watershed with a rich natural and human history. Tourism trains frequenting the area bring thousands of visitors per year. The investment in this project will directly increase quality fishing days by virtue of better habitat and a more sustainable fishery. WVDNR estimates that each mile of high-quality trout stream receives 870 angler days annually and generates over $61,000 in annual economic impact from recreational expenditures.  Because waters in the project area are now only lightly fished, it is anticipated that implementation of the project will yield at least this full complement of recreational and economic benefits on an annual basis for many years to come.  
SUPPORTING DOCUMENTATION:
Literature Cited

Bopp, J.A. (2002). “Combined effects of water chemistry, canopy cover, and stream size on 

benthic macroinvertebrates along a Central stream continuum.” (Master’s thesis), West Virginia University, Morgantown, WV.

Dunham, J.B., and B.E. Rieman. (1999). Metapopulation structure of bull trout: Influences of 

physical, biotic, and geometrical landscape characteristics. Ecological Applications 9(2):642-655.
Gaujot, R.C. (2002). “Geology, Surface Hydrology, and Fish Habitat Relationships in the upper 

Shavers Fork Drainage Basin, West Virginia.”  (Master’s thesis), West Virginia University, Morgantown, WV.

Hansbarger, J.L. (2005). “Trout Movement and Habitat Use in the Upper Shavers Fork of the 

Cheat River, West Virginia.” (Master’s thesis), West Virginia University, Morgantown, WV.

Hansbarger, J. L., J. T. Petty, and P. M. Mazik.  (2008).  Microhabitat use by brook trout in small 

     tributaries and a large river main stem: implications for stream channel restoration in the    

     upper Shavers Fork, WV.  Proceedings of the S.E. Association of Fish and Wildlife 

     Agencies 62:142-148.

Jordahl, D.M., and A. Benson. (1987). Effect of low pH on survival of brook trout embryos and         

yolk-sac larvae in West Virginia streams. Transactions of the American Fisheries Society 116:807-816.

Larson, G.L., and S.E. Moore. (1985). Encroachment of exotic rainbow trout into stream 

populations of native brook trout in the southern Appalachian mountains. Transactions of the American Fisheries Society 114:195-203.

Marschall, E.A., and L.B. Crowder. (1996). Assessing population responses to multiple 

anthropogenic effects: A case study with brook trout. Ecological Applications 6(1):152-167.
Petty, J. T., J. Freund, P.  Lamothe, and P. Mazik.  (2001).  Quantifying instream habitat in the 

upper Shavers Fork basin at multiple spatial scales.  Proceedings of the Southeastern Association of Fish and Wildlife Agencies 55:81-94.


Petty, J. T., P. J. Lamothe, and P. M. Mazik. (2005). Spatial and seasonal dynamics of brook trout 

Populations in a central Appalachian watershed.Transactions of the American Fisheries Society. 134:572-587.
Schlosser, I.J., and P.L. Angermeier. (1995). Spatial variation in demographic processes of lotic 

fishes: Conceptual models, empirical evidence, and implications for conservation. American Fisheries SocietySymposium 17:392-401.
Rosgen, D.L., 1996, Applied river morphology, Wildland Hydrology, Pagosa

Springs Colorado.
Thorne, D. W. (2004). Spatial and seasonal variation in brook trout diet, growth, and consumption 

in a complex Appalachian watershed. (M.S.thesis) West Virginia University, Morgantown, WV.
References to published interagency fishery or aquatic resource management plans.
West Virginia Brook Trout Conservation Strategy; 2006; The West Virginia Brook Trout 
 
Conservation Group; Todd Petty, West Virginia University, jtpetty@mail.wvu.edu.
PAGE  
1

