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* Subject to NPDES Phase I or II stormwater rules
Priority Areas:  Areas with large (5+ acres) tracts of land that are likely to be slated for development in the short term.  
Description: 

The Upper Neuse Watershed Management Plan recommends that all jurisdictions educate large developers on low-impact development (LID).  Specifically, “for all proposed developments greater than five acres and having at least 10% impervious area, [local governments should] educate applicants about opportunities for using low impact development design techniques. These techniques maximize preservation of undisturbed land and preservation/creation of green space area, minimize impervious surface area, micromanage the stormwater generated onsite to maximize infiltration of rainwater, and use a combination of other stormwater management techniques to mimic the hydrology of and stormwater runoff from the site prior to development.”  (For recommendation context, see Upper Neuse Watershed Management Plan §4.3 and p. 47.)

LID offers a strong alternative to centralized stormwater treatment.  LID controls stormwater runoff using a series of integrated strategies that mimic and take advantage of natural processes.  Site foot-printing and landscape analysis should inform the LID site design itself as well as the strategies used to reduce pollutants and control runoff.  Usually, LID strategies are distributed throughout the site and located close to the sources of runoff.  LID is particularly effective when practices form a series of linked, strategically designed and placed elements that manage stormwater collectively.  By keeping rainwater on site, slowly releasing it, and allowing for natural physical, chemical, and biological process to work, LID avoids both on-site and off-site environmental impacts and obviates expensive treatment systems.  

The goal of LID is to create an environmentally functional landscape that mimics natural watershed hydrologic functions (discharge, frequency, recharge and volume) to manage stormwater.  This is accomplished in four ways (Coffman, et. al, 1998): 

1. Minimizing impacts to the maximum extent practicable, through conservation of natural resources/ecosystems, maintained natural drainage courses, minimized clearing and grading, reduced imperviousness, and reduced stormwater infrastructure. 

2. Modifying detention and retention storage throughout a site with the use of open swales, reduced slopes, rain gardens (bioretention), and rain cisterns. 

3. Maintaining pre-development runoff flows. 

4. Encouraging property owners to use effective pollution prevention measures and to maintain management measures. 

LID has numerous important benefits and advantages, including:
· Effectiveness:  LID is a “simple, practical, and universally applicable approach for treating urban runoff” (NRDC, 1999).  LID practices effectively reduce runoff, pollutant loads, and surface water temperatures.

· Economical:  LID practices can be cheaper to construct and maintain and they may have longer life cycles than centralized stormwater strategies. The need to build and maintain stormwater ponds, other conventional treatment practices, pavement, curbs, gutters, piping, and inlet structures is reduced and sometimes eliminated entirely. 

· Flexibility:  Addressing stormwater at smaller scales allows volume and water quality control to be tailored to specific site characteristics.  Almost every site and every building could integrate some type of LID practice that would improve water quality. 

· Adds value to the landscape:  LID disturbs landscapes less and conserves natural features more than conventional development and stormwater management practices.  These features often increase the value of properties, and developers may be able to increase the number of units on the tract by reducing the size of detention ponds or eliminating them altogether. 

· Achieves multiple objectives:  Planners can integrate LID principles into a comprehensive approach to urban infrastructure design and management, saving local governments money. According to the NRDC (1999), secondary benefits of using LID can include “habitat enhancement, flood control, improved recreational opportunities, drought impact prevention, and urban heat island effect reduction.”

· Sensible:  Protecting our streams, rivers, lakes, and reservoirs calls for ideas that go beyond conventional centralized stormwater management. LID saves developers and local governments money, enhances public relations and marketing, and helps meet regulatory mandates.  LID also connects people, ecological systems, and economic interests in a holistic and systematic way. 

(adapted from NRDC, 1999)
The LID recommendation in the Upper Neuse Watershed Management Plan asks local governments to take responsibility for educating developers, staff, advisory boards, elected officials, and the public about the benefits of low-impact design.  The goal of this education is to facilitate and support implementation of low-impact design in large developments.

The Upper Neuse Site Evaluation Tool (SET) can help local government staff assess pollutant loadings and runoff from development proposals.  The SET is a scoping-level tool, so it can help staff and developers adapt site designs to be more protective of water resources at a stage in the development process when changes can still be made cost effectively.

Basic Implementation Steps and Alternatives: 

1.
Determine the best method of disseminating LID information and training announcements to developers that work in your area (e.g., provide to developers when they apply for development permits, distribute at developers’ professional development seminars, etc.).

2.
Develop a program to educate the development community on LID, including design techniques appropriate for the region and benefits and costs of using LID.  Use the North Carolina LID manual being developed by NCSU (slated for completion in 2007) to develop training components for the LID education program.

A.  Develop and implement this program within your local government.

B.  Alternately, develop and administer the education program regionally and share costs with other partners.  The program could be operated through UNRBA, a council of governments, or other entities.  

The LID training program should consider the following:

· Trainings should be designed around specific target audiences. For instance, trainings for developers or construction foremen should emphasize field examples, group exercises, and discussions and debates.  Having peers lead and conduct audience-specific trainings is preferable.

· Even if they are not the primary presenters at trainings, local governments should take the lead in organizing and promoting the trainings. 

· Workshops should be timed to coincide with slow construction times.

· Always include an evaluation component to each training session to ensure information is being received and understood by the audience.

3.
Make local developers aware of the SET and LID practices and encourage their use in the early site design phases of development projects.  LID materials and the SET can be distributed to developers

· when rezoning requests are received

· during courtesy plan reviews

· when site plans are first submitted

· anytime prior to issuance of land-disturbing permits or other permits 

4.
Provide LID educational materials to planning boards, elected officials, neighborhoods involved with or concerned about impacts of nearby proposed developments, and any other interested groups.  Numerous resources for public LID education are available via the Internet (see Implementation Packet for this recommendation).

5.
Conduct a review of local ordinances and codes to identify barriers to LID.

A. Local staff conduct the review.

B. An outside organization such as the UNRBA, DWQ Regional Office, or Cooperative Extension conducts the review with staff participation.

C. A group of stakeholders, including staff, conducts the review.

6.
Engage a round-table committee of all stakeholders (developers, utility dept. staff, planners, etc.) to discuss the findings of the local code & ordinance review for barriers to LID (see Basic Step 5) and make recommendations to the local government on specific ordinance changes. 

Above and Beyond Basic Implementation:

1. Run the SET for each proposed site design at an early stage, when it is more cost-effective for the developer to make changes or adjustments in response to the output of the SET.

A. Local government staff run the SET on each project.

B. The developer runs the SET on each project, with oversight and guidance from local government staff. 

2. Provide SET outputs to developers so they can make changes to their site designs to reduce impacts, especially if the SET demonstrates that the site design does not meet regulatory criteria, such as the nitrogen export limit and peak flow management requirement of the Neuse Rules or the 85% total suspended solids removal requirement under NC Water Supply Watershed Rules.  Resubmitted designs should be superior to the original designs in terms of pollutant output and protection of beneficial site features.

3. Use the SET or other professionally accepted engineering calculations and worksheets, such as DWQ’s procedures for the Neuse Rules (see DWQ), to demonstrate that BMP configurations (including those not described in the Neuse Rules) attain water quality standards.  The SET can be used to compare environmental impacts and benefits of alternative designs as well as to assess the cost effectiveness of LID practices.

4. Based on the findings of the LID code and ordinance review (Basic Step 4, above) enact ordinance revisions requiring the use of LID, especially for large developments.

5. Create incentives for developments that utilize LID principles, such as expedited site plan reviews and permit approvals.

Costs: 

· Development of a manual/guidebook/educational materials

· Distribution of educational materials

· Possible staff person to perform educational activities and/or coordinate training sessions

Funding Opportunities:

· General funds

· Section 319 DWQ NPS Grants

· Clean Water Management Trust Fund 

· NC Rural Center 

· Development permit fees

Challenges:

· If LID is not required in local ordinances and there are no other incentives to use it, developers may not want to implement LID, especially if it is perceived as riskier or more costly.  

· LID strategies are often not allowed by local development ordinances.  For example, subdivision ordinances may require curbs and gutters.  Hindrances to LID can be found by reviewing ordinances and policies, but actually fixing them will require time and the participation of many departments that may not usually be involved in planning processes, such as emergency services, utility and capital maintenance, etc.
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