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Project Partners
Piedmont Conservation Council
US Fish & Wildlife Service
Jennings Environmental
North State Environmental
EEE Consulting
Pittman Professional Land Surveying
US Forest Service
JT Russell & Sons, Inc. 
Private Landowners

This USFWS Partners for Fish and Wildlife project resulted from 
collaborating with the Greater Uwharrie Conservation Partnership 
focusing on watershed restoration to benefit at-risk aquatic species.   

5 barriers were removed in 5 years because of willing landowners



Funding (Voluntary Project)
Piedmont Conservation Council
US Fish & Wildlife Service:  Partners for Fish and Wildlife Program
and Fisheries Program 
NFWF
Private Landowners





Denson’s Creek

Project Location (EPA Level III Ecoregions)



Denson’s Creek

• Tributary to Little River in the Yadkin Pee-Dee River Basin
• Drainage Area = 35 square miles



Denson’s Creek:  State Endangered Mussel

Savannah Liliput (Toxolasma pullus)
Petitioned for federal listing, 90 day finding was not substantial

http://www.dnr.sc.gov/cwcs/pdf/SavannahLilliput.pdf



Denson’s Creek:  State Endangered Mussel

Brook floater (Alasmidonta varicosa)

https://www.ncwildlife.org/Learning/Species/Mollusks/Brook-Floater#3029854-des
cription

Jay Mays, USFWS, from Denson’s Cr.
NCWRC



Brook floater (Alasmidonta varicosa) Facts:
• Currently NC State endangered; USFWS “At-risk species”
• Petitioned for federal listing in 2011; 90 day finding substantial
https://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=F03D
Currently listing status- Under Review-USFWS species status assessment, lead 
Asheville FO.  
• One population has the potential to be a distinct species in the Uwharries
• Description: NCWRC- kidney –shaped, shell orange to brown with green rays, 

but can vary to include green and blue.  Foot is bright orange.
• Habitat: swift current in run-riffle complexes with clean gravel/sand/cobble 

substrates.
• Life history: host fish species include the margined madtom, pumpkinseed, 

golden shiner, and yellow perch.
• NC Distribution:  



Brook floater (Alasmidonta varicosa)

http://www.naturalheritage.state.pa.us/factsheets/12195.pdf



Carolina redhorse (Moxostoma sp. ‘Carolina’) State Threatened

https://www.ncwildlife.org/Learning/Species/Fish/Carolina-Redhorse

NCWRC

Distribution



Denson’s Creek:  Problems
• Barrier to Fish Passage:  Vented Ford Crossing
• Obsolete bridge, unsafe for timber extraction



Denson’s Creek:  Vented Ford Crossing



Denson’s Creek:  Vented Ford Crossing

• 65-ft long low-water bridge for logging trucks and hunters
• Decaying foundation with 13 culverts (20-inch openings)



Denson’s Creek:  Vented Ford Crossing
• Built between 1956 and 1961 
• Architectural evaluation determined 

structure was not eligible for NRHP
• No effect on significant 

archaeological resources- Sect. 106 
National Historic Preservation Act



Denson’s Creek:  Permitting
• NEPA (USFWS In-house)
• Forest road crossing exemption 404 (f)
• Fish enhancement structures - NWP 27
• NCDWR 401 Water Quality Certification
• Intra-Service Section 7 and State clearing house review
• USFS Decision Memo
• Sect 106 NHPA and NRHP



Project Objectives:  Triple Bottom Line

1. Restore aquatic organism 
passage, re-open historical 
habitat by removing total barrier 
(physical & velocity)

2. Facilitate crossing for 
silvicultural practices for timber 
extraction

3. Provide educational 
opportunities for the community



Evaluating Alternative Solutions

• MCDA:  Multiple-Criteria Decision Analysis
• Consider stakeholder input & implementation factors 

(constraints, cost, timing, practicality)

• Evaluate alternatives based on Objectives:

• Risk Management (Safety, Infrastructure, Flooding)

• Ecosystem Functions (Habitats, Water Quality, 
Floodplains, Buffer)

• Stream Stability (Streambanks, Equilibrium, Sed Trans)

• Community (Stormwater, Aesthetics, Access & 
Education)



www.mcdmsociety.org



Evaluating Alternative Solutions



Multiple-Criteria Decision Analysis (MCDA)



Denson’s Creek:  Design Parameters

• Bankfull Q = 800 cfs
• Bankfull A = 160 sq ft 



Design Plan:  EEE Consulting



Constructed Cascade Riffle with Drops < 0.4 ft



Implementation:  
April - May, 2018

1. Demolition of existing structure 
by USFWS SE Aquatic 
Restoration Team

2. Installation of wet ford and rock 
cascade by NSE



Wet Ford Construction:  North State Environmental
1. 5 days working in base flow
2. 400 tons rock to create ford and 

downstream cascade





Final Product:  
Safe wet ford crossing that supports fish passage



• Stakeholder engagement 
requires buy-in from all 
involved parties

• Working within constraints 
requires creativity and 
thoughtful analysis

• Communication is 
essential throughout 
planning and 
implementation

Lessons Learned
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