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Restoration Systems

• North Carolina’s first mitigation 
company 

• 20th Anniversary, May 19

• 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

NC WRC, May 03, 2018



NC WRC, May 03, 2018



• NC undisputed national leader in mitigating streams

• Wilmington District and agencies led the way in ’96

• 2008 Mitigation Rule required stream mitigation nationally

• Only mitigation method used today is “Natural Channel Design”
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Wetland and Stream 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
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USACE SOP 

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

Geophysical stability

Vegetation survival
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“Traditional” Stream Mitigation by Natural 
Channel Design



Dam Removal Mitigation using the NC Guidelines 
Issued in two brief windows 
2004 – 2005
2008 – 2010

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

Water Quality

Appropriate Aquatic Community (Insect, Fish, Mussels)

Rare, Endangered And Threatened Aquatic Species

Anadromous Fish
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Dam Removal vs. Natural Channel Design
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• 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 
Too large improvements > 30 linear feet
“Too many credits” produced from dam removal
No “buffers” protected
Too much $$$ could be made
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Permanently Protected Buffers?

Appropriate for NCD

• Small scale channels 

• Project features vulnerable to 
crossing and culverts

• Vegetation vulnerable

• Need protection from farming

• Buffers assumed to provide WQ 
benefits

• Feasible since few landowners

Inappropriate for dam removals 

• Large scale channels (4th or 5th 
river order)

• Large rivers never culverted and 
rarely newly bridged 

• New buffer created by lowered 
river levels

• Infeasible since landowners in the 
hundreds (240 at Carbonton and 
170 at Milburnie) 
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Too many credits?

• Should be celebrated! 

• These are better credits rivers – not creeks – restored

• Least expensive credits ever sold

• Carbonton and Milburnie exceptional (96,000 and 39,000 credits)

• No other dams known to be on this scale
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• Associated wetlands are impounded by dam and manmade “creation”

• Endless delay and angst over their “fate”

• Obama White House CEQ intervened

• Created new Nationwide Permit #53 to address

• Corps issued #53 but denied mitigation waiver

• RS responsible to potentially mitigate 15.5 acres 

• Maintain $1.2 million surety bond for five years (nearly impossible)
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Wetlands?
Milburnie and the White House CEQ



Pending Dam Removal 
Regulatory Guidance Letter

• Announced at the Mitigation Banking Conference in May

• One of two pending Regulatory Guidance Letters

• Somehow came out of a cabinet meeting!

• White House OMB call last Wednesday

• Content unclear but strongly supportive
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NC potential national leader in dam removal for 
mitigation 



Carbonton Dam, Deep River
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Cape Fear Shiner Success story on Deep
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Could be significant part of delisting!



Lowell Mill Dam, Little River
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Milburnie, Neuse River



NC WRC, May 03, 2018



NC WRC, May 03, 2018



NC WRC, May 03, 2018

Milburnie Removal Timelapse
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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
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Water Quality and Benthics Surveys
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Geomorphology and Habitat Surveys
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Biological Survey Locations
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The Lowell Dam Wetlands >200 acres

Removed 2005 no mitigation required 



February 28, 2005 Impounded Open Water Wetland
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April 28, 2005
NC WRC, May 03, 2018



June 06, 2005
NC WRC, May 03, 2018



July 13, 2005 Natural Vegetated Wetland
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Role for the Policy Makers

• Support call for reissued guidelines

• Support Nationwide #53 waiver for wetlands mitigation

• Oppose permanent protection of buffers

• Consider minimum credit yield (for short, high grade impoundments)
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Thank you &
Riverfest

Discussion & Questions
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