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*Subject to NPDES Phase I or II requirements
Focus Areas:  Foremost, watershed restoration plans should be developed for impaired streams [as defined on the most recent NC 303(d) list] that lack sufficiently detailed watershed restoration plans.  Secondary focus areas should be other watersheds where current or future levels of development indicate that degradation is likely to be a problem.  Tertiary regional priorities for restoration planning should address any other watershed where existing water quality programs (such as NC Ecosystem Enhancement Program, CREP, DWQ, etc.) have identified a need for a local watershed planning effort (e.g., NC EEP’s Targeted Local Watersheds).

Description:  

In essence, watershed restoration is an effort to undo stream damage due to past development.  Because impervious cover does not allow precipitation to reach the soil, it increases the quantity of stormwater runoff and decreases the amount of time that runoff takes to reach a stream.  These changes in a watershed’s hydrology are often root causes of stream degradation.  For example, during and immediately following storm events, the larger amounts and velocities of stormwater reaching the stream erode its banks and destroy its aquatic habitats.  When stream channels erode, their water tables become lower, and riparian vegetation dies off.  When a channel is deeply incised, the stream cannot reach its floodplain, and the channel must convey the entire flow, eroding it further.  Because less water reaches the stream via slow, shallow groundflow, during dry spells the stream’s flow is even lower.  Thus, impervious cover causes high stream flows to be higher and low flows to be lower.

Watershed restoration practices attempt to restore or improve a degraded water body’s hydraulic, hydrologic, and/or ecological characteristics.  Such practices may include BMP retrofits, wetland restorations, stream restorations, and buffer restorations.  The Upper Neuse Watershed Management Plan recommends that jurisdictions implement “a broad range of practices … that enable stream corridors and wetlands to recover ecological function at a self-sustaining level.”  (For recommendation context, see Upper Neuse Watershed Management Plan §4.3 and p. 46.) 

Due to their complexity, restoration projects are best undertaken as part of a watershed planning and management approach that comprehensively addresses existing problems (restoration) while preventing future degradation. (Upper Neuse Watershed Management Plan strategies for New Development Site Management, Monitoring & Enforcement, and Citizen Education & Environmental Stewardship can all help prevent future degradation.)  Each watershed restoration plan should establish goals and measurable objectives and coordinate restoration activities with other types of management practices and entities with land-use planning authority in the watershed.  

Restoration Practice: Wetland Restoration

Due to their complex and highly productive ecosystems, wetlands are easily impacted by nonpoint sources and increased runoff.  Wetlands are also often dredged or filled to create buildable areas or to reduce upstream drainage problems.  Once a functioning wetland is removed (filled in) or degraded, it will not provide the same level of pollutant filtration, flood storage, or habitat.  Wetland restoration improves the ecological integrity of degraded or historic wetlands so that they provide these important functions and services again.  

Restoration Practice: Stream Repair

Stream repair often involves restoring the stream’s grade, meanders, buffers, and/or access to its floodplain.  Stream restoration projects help reduce streamflow velocities and improve pollutant-removing vegetation, which in turn prevent erosion and protect aquatic habitat.  Stream repair projects may improve channel stability, aquatic habitat, aesthetics, safety (CWP 2004), and/or property values.  

Restoration Practice: Riparian Buffer Restoration

Riparian buffers are often impacted by human activities, such as construction, landscaping, and agriculture.  Without sufficient riparian vegetation, stream banks erode and collapse, more runoff and pollutants enter the stream channel, and aquatic habitat becomes degraded (scoured or buried in sediment).  Functioning buffers provide many services essential for healthy streams (McNaught et al., 2003); they prevent erosion, filter sediment and nutrients from runoff, and reduce the volume and rate of runoff.  Tree canopies also shade streams (maintaining proper water temperature) and contribute the small natural debris that is the foundation of the aquatic ecosystem, providing both food and habitat.  Larger woody debris is also important to the aquatic ecosystem; debris creates habitat and helps dissipate the erosive forces of large flows.

Riparian buffer restoration primarily involves replanting the proper mix of vegetation to provide the services listed above.  Buffer restoration is often done in conjunction with stream restoration, as impacted buffers contribute to stream degradation and vice versa.  

Restoration Practice: Stormwater BMP Retrofitting 
Stormwater BMP retrofits are structural practices undertaken to reduce the erosive flows and stormwater pollutants from developed areas that degrade water quality and aquatic habitat.  The Upper Neuse Watershed Management Plan recommends that all jurisdictions “install new best management practices (BMPs) or improve existing BMPs in previously developed areas.”  (For recommendation context, see Upper Neuse Watershed Management Plan §4.3 and p. 46.)  Phase II communities are required to identify potential stormwater retrofit projects.

In addition to their pollutant removal benefits, stormwater BMP retrofit projects can help stabilize a watershed’s hydrologic regime, protecting the stream from the erosive forces of large flows.  Stable hydrology is also critical to the success of stream, wetland, and buffer restoration projects, but it can be complex and expensive to achieve.  Multiple, small-scale BMPs may be required, and it may be a moving target, as many of the watersheds in the Upper Neuse are urbanizing, with land uses changing rapidly.  

Basic Implementation Steps and Alternatives: 

Detailed guidance on watershed restoration planning and practices are widely available (Scheuler, 2004; EPA, 2007).

Implementation Alternatives listed for some steps are intended to be exclusive; they are listed in order from most locally driven to most cooperative.  Because watersheds often cover multiple jurisdictions, watershed planning activities often require or are improved by interjurisdictional cooperation.  Collaborative efforts in general build experience, capacity, and public support for implementation, and they often use limited resources more efficiently by leveraging additional investments or resources from other entities.

1. Identify Upper Neuse Restoration Planning Focus Area watersheds with area in your jurisdiction.   (Planning units may include portions of watersheds that fall outside your planning jurisdiction.)  Obtain maps and/or GIS layers of these watersheds.  

2. Create/obtain and analyze basic information about the Upper Neuse Watershed Restoration Focus Area watersheds in your jurisdiction (e.g., current conditions, current and projected levels of impervious cover, water quality trends).  The Upper Neuse Watershed Evaluation Tool (the “Upper Neuse WET;” a GIS dataset and ESRI ArcView extension) can facilitate this analysis.  Make the findings available to future in-house and regional planning efforts.

3. If your jurisdiction includes more than one Upper Neuse Watershed Restoration Focus Area watershed, draft a timeframe for completion of each watershed restoration plan according to management objectives, interest, available resources, and Focus Area criteria. 

4. Draft a comprehensive plan for each Upper Neuse Watershed Restoration Focus Area with detailed management strategies.  

A. Work with a regional group (e.g., UNRBA, your Council of Governments, etc.) to carry out the steps below and develop the plan.  

B. Initiate and conduct the planning process locally to carry out the steps below and develop the plan.  

Basic steps to developing a watershed restoration plan include

· Develop a stakeholder group; include affected landowners, technical partners, community groups, funders, and others with an interest in the watershed.

· Divide the watershed into subwatershed planning units less than 5 square miles in size.  The Upper Neuse WET can facilitate this process.

· Analyze existing information by subwatershed on water quality, land cover, hydrology, aquatic biology, etc. and identify information gaps.  The Upper Neuse WET can facilitate this process.

· Establish specific and measurable goals for your community’s watershed management efforts (goals may be driven by considerations such as drinking water quality, aquatic biology, aesthetics/health, cultural resources, flooding/property protection, etc.).

· Conduct pre-project water quality monitoring.  If the data you collect is to be recognized by the state, a monitoring plan and Quality Assurance Project Plan are necessary.

· Conduct field work as needed (the Center for Watershed Protection has resources for gathering field data and making on-site assessments).  Focus field work on impacted subwatersheds.

· Develop strategies for achieving plan goals, such as restoration practices, pollution prevention and stewardship programs, ordinance revisions (CWP, 2004), community outreach & education activities, etc.

· Develop and prioritize specific action steps to implement the strategies.  (For guidance on prioritization of in-stream and upland projects, see the Little Lick Creek Local Watershed Plan [UNRBA, 2006] and the Stormwater Managers Resource Center [www.stormwatercenter.net].  Include funding sources, timelines, milestones, and partnership opportunities.

5. Implement ordinance changes recommended in the watershed plan to prevent degradation of high-quality resources and reduce the need for mitigation in the future.

6. Allocate funds for restoration activities on your jurisdiction’s annual budget.  Even small amounts can be helpful, especially if accrued over time.  Grants often require a local match, and local funds can be used to help private landowners with their required portion of cost-shared projects.  See “Funding Opportunities” for more resources.

7. Coordinate maintenance and long-term inspections of projects implemented with your other operations (e.g., park maintenance) to ensure that they continue to function as designed.  Help track results and correct failures.  (See Recommendation Sheet #4, Stormwater Control Inspections, for considerations.)

8. Keep the list of potential restoration projects current, adding new potential opportunities as they arise and updating opportunities as conditions change.  

A. The jurisdiction’s planning, stormwater, other department, or Soil and Water Conservation District maintains the list.

B. A regional partner or funder maintains the list.

9. Consider possible restoration activities when reviewing development proposals and stormwater plans; developers are sometimes willing to implement restorations.      

Above and Beyond Basic Implementation:

1. Take the lead in conducting the Basic Implementation Steps & Alternatives for each Upper Neuse Watershed Restoration Focus Area watershed that has the majority of its area in your jurisdiction.  
2. Work with a regional partnership such as the UNRBA to model the long-term water quality benefits of implementing the watershed restoration plan.  Share the data with entities conducting planning activities that affect or include the watershed.

3. Implement the watershed restoration strategies that require funding (develop detailed cost estimates, form project-specific partnerships, seek outside funding, etc.).

4. Update the watershed plan(s) on a regular basis in light of your accomplishments and changes in water quality, land cover, and local needs.  

5. Publicize your projects’ successes, partners, and “lessons learned” to help other communities and to promote watershed stewardship within your community. 

Costs: 

· Watershed plan development; may be contracted out, grant-funded, and/or cost-shared.  Most direct cost to the local government is staff time and some travel.

· Staff time to study and revise ordinances as recommended in the watershed plan

· Costs to implement restoration and other management practices (designs, staff time, installation, maintenance, monitoring, etc.)

Funding Opportunities:

· Local or user water, stormwater, or other utility fees

· Private landowners may contribute cash (especially in jurisdictions where there is a stormwater fee and a credit for project implementation) or may donate or allow easements on the project land 

· NC Ecosystem Enhancement Program (http://www.nceep.net): a statewide, non-regulatory program to restore, enhance, preserve and protect wetlands, streams, and riparian areas in the State.  The program funds planning efforts and can fund “traditional” compensatory mitigation projects (stream repair, riparian buffer restoration) directly or as a part of a comprehensive watershed management approach.  

· U.S. Geological Survey Cooperative Water Program (http://water.usgs.gov/coop/): assists local and state agencies with water-quality and hydrologic investigations, including monitoring and quantifying the effectiveness of BMPs and restoration efforts

· North Carolina Clean Water Management Trust Fund: Riparian land acquisition and restoration projects (www.cwmtf.net)

· U.S. Environmental Protection Agency Nonpoint Source Program Section 319 grants: Stream restoration planning, implementation and monitoring  (www.epa.gov/owow/nps/cwact.html) 

· Division of Soil & Water Conservation, which administers cost share and grant programs such as the Conservation Reserve Enhancement Program (CREP) to establish and protect riparian buffers  (www.enr.state.nc.us/DSWC/pages/crep.html)

· USDA-Natural Resources Conservation Service (NRCS), which administers cost share and grant programs for water quality restoration and protection  (www.nrcs.usda.gov/programs/programs_faq.html)

· Conservation on Private Lands (www.nfwf.org/programs/nrcsnacd.cfm), a partnership between the National Fish and Wildlife Foundation and NRCS  to support conservation and stewardship of private lands. 

· Five-Star Restoration Matching Grants Program (http://www.nfwf.org/programs/5star-rfp.cfm), which awards between $5,000 and $20,000 to restoration projects with a community component 

Potential Pitfalls:

· Showing improvements in ambient water quality and attributing them to particular management practices requires a highly sophisticated monitoring program.  Even with a sophisticated monitoring program, it may be impossible to show improvements if the treated area is small relative to the catchment or if land uses in the watershed are changing.  Consider using additional measures of project success, such as benthic assessments, stream morphology, and community support.  

· To improve water quality, projects must be carefully selected and implemented in a highly coordinated manner.  For example, stormwater BMP retrofits are often necessary to stabilize a stream’s hydrologic regime so that downstream restoration projects can be successful.  It is usually advisable to “start at the top and work down” the subwatershed, fixing the problems with smaller contributing areas and more easily definable sources, before tackling impacted stream reaches that are downstream of numerous sources and tributaries; these problems tend to be more complex and more difficult to show improvements from.

· All properly planned restorations can help improve water quality, flood control, aquatic habitat, hydrology, or other aquatic system components, but full restoration of all aquatic functions is often not possible.  Before moving forward with project implementation, assess each project’s expected costs, water quality benefits, and likelihood of success.  It is important to include potential threats from other stressors (present and future) in the assessment.  The success of the restoration program can be improved by implementing high-quality projects and mitigating outside stressors that affect those projects.  

· Restoration projects require some maintenance, especially before vegetation reaches maturity and/or after high-flow storm events.  New stream restoration projects can “blow out,” or erode rapidly, and disturbed areas are especially prone to erosion and invasive species.  Ongoing monitoring and periodic outreach to affected landowners is critical to the success of any restoration project and are often required by agencies that help fund restoration projects.

· Planning and implementing watershed restoration practices can be complex and expensive and can require a long-term timeline (often at least 5-6 years from start to finish).    

· Inadequate stakeholder involvement in planning activities may hinder restoration activities, especially where projects involve privately owned land.
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