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Restoration Systems

• North Carolina’s first mitigation 
company 

• 20th Anniversary

• Established 70+ mitigation sites

• 115,000+ acres of wetlands and 
prairies

• 75+ miles of creeks, streams, rivers 
and bayous.

• Planted more than 2,000,000 trees

• Three dam removals for mitigation



State of Dams

• Officially, there are 
~5,424 dams in NC (NC 
Dam Safety)

• 87% privately owned

• 62% have no current 
economic use

• High Hazard, 1,245 (22%)

• ~250 regulated dams per 
dam safety employee





DRTF: Dam Removal Priorities



DRTF: Dam Removal Priorities



Lowell Mill Dam, Little River

2005



DRTF: Dam Removal Priorities



Carbonton Dam, Deep River – Cape Fear

2005



DRTF: Dam Removal Priorities



Milburnie











MBI applied for 2010

MBI approved March 14, 2017
• IRT – USACE, USEPA, USFWS, NMFS, NCDWR, 

NCWRC, NCSHPO

401 permit received August 24, 2017

404 permit went ‘statutory’ August 9, 2017

Mobilization begin September 2017



Milburnie Removal Timelapse 
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adapted from Morris and Fan, 1998, Fig. 10.1
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Success Criteria

• Anadromous fish 
passage!!

• Appropriate aquatic 
community

• Water quality

• Rare and protected 
species



USACE SOP 

Mitigation credit awarded based on monitoring over seven 
years of subjective and inferred functional improvement subjective and inferred functional improvement subjective and inferred functional improvement subjective and inferred functional improvement to 
ecology in two categories:

Geophysical stability

Vegetation survival

“Traditional” Stream Mitigation by Natural 
Channel Design



Dam Removal Mitigation using the NC Guidelines 
Issued in two brief windows Issued in two brief windows Issued in two brief windows Issued in two brief windows 
2004 2004 2004 2004 –––– 2005200520052005
2008 2008 2008 2008 –––– 2010201020102010

Mitigation Credit awarded  based on monitoring over seven years of 
objective and measured functional improvement objective and measured functional improvement objective and measured functional improvement objective and measured functional improvement in four categories:

Water Quality

Appropriate Aquatic Community (Insect, Fish, Mussels)

Rare, Endangered And Threatened Aquatic Species

Anadromous Fish!



Dam Removal vs. Natural Channel Design

• Direct ecological measurements \ Indirect proxies

• Discreet opportunities \ Unlimited locations

• Strategic \ Random

• Universally praised \ Somewhat controversial 

• Permanent \ Questionable time frame

• Far reaching benefits \ Localized benefits

• Recreation \ Next to none

• Public Safety benefits \ None





Reasons for guideline retractions
Hearsay Warning!  Nothing in writing from USACE 

Dam removals would displace Natural Channel Design 

Improvements too large > 30,000 linear feet

“Too many credits” produced

No “buffers” protected

Too much $$$ could be made



February 28, 2005 Impounded Open Water Wetland



April 28, 2005



June 06, 2005



July 13, 2005 Natural Vegetated Wetland



Water Quality and Benthics



Geomorphology and Habitat



Biological Survey Locations











EJ Stern GoPro Video

2018 Milburnie Dam Removal Anadromous Fish Monitoring
April 25 – May 1, 2018

American Shad (Alosa sp.) caught on the Neuse River at the tail race of the Falls Lake Dam

Mike GoddardKevin Thomas

Tyler Tschopp Stacy Gilmore

Chris Gardner Kevin Thomas





Thank you!

NC WRC, May 03, 2018


