
Payne Branch Dam Removal & 
Middle Fork of the New River 

Restoration
Designed by: Brushy Fork Environmental Consulting, Inc.

& 

Constructed by: Northstate Environmental, Inc.



History:

• Built in 1920s as a hydroelectric dam by New River Light & Power

• Reconstructed in 1940s after significant flood event

• Decommissioned/breached in 1970s

• Photos by NRLP







Plans from 1923



Purpose:

• Remove ugly, non-functioning structure

• Safety – remove structure that was showing signs of failure

• Fish passage

• Water quality – remove impounded sediment upstream Town of 
Boone water intake



Challenges:

• Phased fundraising: design/construction

• Landowners/stakeholders

• Infrastructure/spatial challenges

• Design challenges – design cost effective project that meets majority 
of objectives

• Construction Challenges

• Regulatory





Fundraising/Planning:

• Phased funding: 1) design & 2) construction

• Planning/Design funded in 2017 

• Construction funded in 2020

• Funding mechanisms:
• Clean Water Management Trust Fund

• New River Light and Power (landowner)



Landowers &
Stakeholders:



• Infrastructure
• Spatial Challenges



Planning/Design:

• Accomplishing objectives:
• Cost effective – more sediment removal/more $$
• Dropping 20 feet in 900 feet (~18 foot @ breach)
• Fish Passage – big one for funder CWMTF – wanting less than 1 foot drop per structure (with 

resting pools)
• Balance fish passage needs for endemic darters with habitat required for game fish (fast flowing 

cascades). Trout (brown, rainbow) and 5 endemic darters (reference ASU aquatic survey). Needed 
fast flowing riffles with deep pool habitat, but targeted step height of 0.5’ for darters

5 endemic darters: Kanawha Minnow- Phenacobius teratulus, New River Shiner- Notropis scabriceps, Appalachia Darter- Percina gymnocephla, Kanawha Darter 
(Etheostoma kanawahae and Bigmouth Chub, Nocomis platyrhynchus. 4 of these only found downstream; tf, dam is impediment to these species.

• Design challenge became fish passage vs $$

• Provide floodplain connectivity

• Integrate stormwater outfall channels 

• Flexibility required to work around/with bedrock



• Geophysical Survey

using Electrical Resistivity Tomography (ERT), 
high frequency Ground Penetrating Radar 
(GPR) and a 350 MHz hyper-stacking antenna







Construction:

• Unknowns:
• Bedrock location/elevation

• Relative soil to be removed – design vs real (related to $)

• Soil stockpile locations

• Challenges:
• Diversion channel

• turbidity



Diversion notch





Diversion channel excavation and soil removal



Structures

























Design 
Adjustments~10,000 CYD’s removed



Ex. Conditions vs. Prop. Conditions vs. As-built Conditions











Questions?


