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Presenter
Presentation Notes
 periann Russell with the division of mitigation services.  I lead a unit with the division called science analysis. Our primary purpose is to conduct research and monitoring to improve the science of mitigation. We apply what we learn to  inform restoration practices, performance standards and policy.. Challenges of restoration in urban landscapes has been discussed and presented many time in the past, so this subject is not new. I’m sure many of you are familiar with the complexities of  restoring streams and wetlands in urban areas.  I’m hoping to provide this information in the context of NC mitigation and  hopefully broaden the perspective. 



Compensatory Mitigation Defined

Section 404 of the Clean Water Act (CWA)
regulates the discharge of dredge and fill material in waters of the 
United States, including many wetlands and streams
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Compensatory Mitigation (permitting component of CWA)

defined as offsetting unavoidable impacts to wetlands, streams, and 
other aquatic resources via restoration, establishment, enhancement, 
and/or preservation
(National Wetlands Newsletter, Vol. 37, No. 6, Copyright © 2015 Environmental Law Institute ® Washington, DC, USA By 
Joseph A. Morgan and Palmer Hough)

Presenter
Presentation Notes
First, I want to clarify mitigation. Mitigation is a regulatory concept that was established by EPA in response the clean water act..  the corps of engineers is the federal regulatory agency responsible for permitting and for determining what kind of resource impacts require mitigation and how much mitigation is need to offset the impacts. So when a developer impacts a resource, that develop is expected to compensate for the loss of that resource



NC Compensatory Mitigation

Part of the 404/401 permitting process

Subject to review and approval by Federal and State Agencies

Success/Credits of projects based on performance standards
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In NC mitigation is part of the 404/401 permitting process. That means that mitigation is regulated and subject to review by the federal and state agencies. In NC, the primary agencies are the corps of engineers and the division of water resources.  DMS is not a regulatory division, we are regulated. One of the most important aspects of restoration for mitigation is that the success of projects is based on performance standards and credits are obtained only if the project successful.
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DMS is responsible for several ILF programs for NC. In addition to stream and wetland mitigation programs, we also have a buffer mitigation program and nutrient offset program.  Both programs are state programs created to offset impacts to riparian vegetation and riparian function.
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650 total projects Over 200 active

2.7 million 
stream credits

Approx. 4 million 
linear feet

Over 12,000
wetland credits

Approx. 29,000
wetland acres

Average 20 projects contracted per year
(44 projects contracted last year)



We Suffer from Urban Stream Syndrome
Describes the ecological degradation 
of streams draining urban land 
(Walsh et.al 2022)

Flashy hydrograph
High nutrient concentrations
Altered channel morphology
Changes in groundwater discharge
Degraded (or absent) riparian vegetation
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Disruption of the hydrologic cycle
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Presentation Notes
The focus today is on stream mitigation and restoration. Urban stream syndrome is a term that’s been around for several years that describes the degradation of stream draining urban landscapes.  Degradation is manifested  by ….  Restoring streams in this condition is a challenge on its own.  If this stream was located in a pasture in a rural area, the work would be relatively straight forward.  Every effort made to restore a stream in a rural area is much more difficult in an urban area. Urban stream restoration is challenging.



NC Mitigation in Urban Areas - CHALLENGES
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• Credits 
• Cost
• Goals
• Site Location
• Design
• Public Perception
• Maintenance

Presenter
Presentation Notes
The list of challenges is long and complicated.  I broke the issues into manageable categories for simplicity, but I’m only scratching the service.  I’m going to briefly talk about each category.



NC Regulatory Credit Structure

Credit Ratios 

• Restoration 1:1 (1’ of stream restoration = 1 credit)
• Enhancement I 1.5:1
• Enhancement II 2:1

Predictable ratios allow for economically feasible restoration
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Credits are the mitigation currency used to tie level of restoration to mitigation.  In rural areas, the credits given for restoration is relatively predictable. I have the picture in the background to demonstrate the space available to complete full restoration.  This channel, Big Harris Creek near Shelby, was restored by moving the channel to the historic valley and constructing  a new channel that had access to a floodplain.  Since this is an alluvial channel, the design considered channel geometry, pattern and  in-stream structures that worked to balance the sediment supply and reduce the nutrient load.  For that reason, the credits given for restoration were straightforward.  for reaches that were restored, 1 foot of restoration is equal to 1 credit.  This allows the provider to propose, design and construct a project with a basic understanding of how much its going to cost.



Urban Credit Structure 
Non-urban Credit Structure is not 
Applicable to Urban Stream 
Restoration

Additional Considerations for 
economical feasibility

o Stormwater Measures 
o Non-traditional Buffer widths
o Educational Value (greenways, 

interpretative centers, signage)
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Freedom Park Sugar Creek, Charlotte, NC

Presenter
Presentation Notes
The traditional credit structure can’t be realistically applied to urban restoration.  



Cost
Double/Triple 
Land 
Stormwater Control Measures
Retrofit
Constraints

Measurable Goals
Nutrients
Aquatic habitat
Biology
Vertical and Lateral Erosion
Buffer Vegetation
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https://chesapeakestormwater.net/the-bubbas/2014-bubbas/2014-urban-stream-restoration/

Presenter
Presentation Notes
Cost, land, retrofits, SW measures, and constraints  Goals should measurable and tied to performance



Site Location
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• Constraints
Sewer lines
Power lines
Buildings
Culverts

• Willing 
landowners

Capital Blvd adjacent to Pigeon House Branch

Presenter
Presentation Notes
Map of capital going south into Raleigh, businesses, power lines…, imagine the effort needed to coordinate all of these people and work around all these contraints



Design

• Hydrology – Water, Water, Water
• Sediment Supply and Transport
• Existing Infrastructure
• Stormwater Control Measures
• Riparian Vegetation
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Courtesy Capital Region Watershed District
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Alluvial deposition on bench in Hillsdale Park Greensboro, NC



Confined stream and buffers on bench
Chavis Park Raleigh, NC

Confined Stream
Starmount park country club Greensboro, NC



Public Perception

‘deficit model’ 
of public understanding and from a lack of fit between the expectations of restoration and 
policy workers and those of their local publics

Environment and Planning C: Government and Policy, Volume: 24 issue: 5, page(s): 661-680 
Issue published: October 1, 2006

• Aesthetics
• Concerns e.g., crime, snakes
• Expectations
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https://journals.sagepub.com/toc/epc/24/5


Maintenance

• Stormwater Control Measures (SCM)
SCMs must be maintained properly
Maintenance needs depend on the type of SCM
SCMs inspected on a minimum quarterly basis

• Costs
• Vegetation Management
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Stormwater Wetland
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one cell of an experimental 3-tiered stormwater wetland in need of maintenance
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Oak planting being overtaken by 
honeysuckle, Chavis Park, NC



Functional Uplift in Successful Urban Mitigation
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Mitigation Functional 
Returns
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Presentation Notes
And if everything works out, challenges met, then a successful urban stream restoration can result. Additionally, if a restoration is completed for mitigation, all the credits will be realized as well.



Hope for the Future?

North Carolina Natural Infrastructure Program (NCNIP)
2020 NC General Assembly amended DMS enabling legislation 
Blueprint
Stoney Creek Pilot
Flooding funds are targeted for Municipalities
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Questions?
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NC In-Lieu Fee Program Basics
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Developer Impacts

Mitigation
Permittee 

Responsible

Mitigation
Bank Credits

In-Lieu Fee to 
DMS 
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Presentation Notes
In NC, we have a state in-lieu fee program 


	Slide Number 1
	Compensatory Mitigation Defined
	NC Compensatory Mitigation��Part of the 404/401 permitting process��Subject to review and approval by Federal and State Agencies��Success/Credits of projects based on performance standards���������
	DMS Programs
	Slide Number 5
	We Suffer from Urban Stream Syndrome
	NC Mitigation in Urban Areas - CHALLENGES
	NC Regulatory Credit Structure
	Urban Credit Structure 
	Slide Number 10
	Site Location�
	Design�
	Slide Number 13
	Slide Number 14
	Public Perception�
	Maintenance�
	Slide Number 17
	Slide Number 18
	Functional Uplift in Successful Urban Mitigation
	Hope for the Future?
	Questions?
	NC In-Lieu Fee Program Basics

