
DRAFT Upper Neuse Watershed Management Implementation Plan

Recommendation #1:  New Development Site Management 
for Nutrient Reduction 
UNRBA TAC review:  Feb. 7, 2006; May 29, 2007; April 16, 2009
UNRBA TAC approval:  via email April 24, 2009
UNRBA BOD approval: via email May 4, 2009

Watershed Management Category: New Development Site Management

Implementation Scale: Local 

Applicable Jurisdictions: All jurisdictions
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*Subject to NPDES Phase I or II requirements

Focus Areas:  Nutrient targets vary across the Upper Neuse according to whether the area to be developed is located in a “Conservation Zone or “Urban/Suburban Zone” (see map on p. 40 of Watershed Management Plan).  Conservation Zones are defined as watersheds for water supplies other than Falls Lake.  Urban/Suburban Zones are the balance of the Basin.  Other environmental characteristics are appropriate to consider with nutrient management as well.  Highly erodible soils, areas slated for more intense growth/urban services, and tributaries to impaired water bodies should all be considered in managing development location and intensity.  
Description: 

All lakes and ponds experience a natural aging process, eventually becoming enriched with nutrients, growing plant life, and filling with sediment and debris.  This process is called “eutrophication.”  Human-made drinking water supply reservoirs in the Southeast U.S. are particularly susceptible to accelerated eutrophication because they are usually shallow (having a large ratio of surface area to volume).  Water supply managers are faced with a daunting challenge: maintain clean, low-algae raw water supplies that are river systems naturally full of nutrients.  

The Upper Neuse Basin has been classified as Nutrient Sensitive Waters by the State of North Carolina, and the Upper Neuse Watershed Management Plan (“the Plan”) predicts that drinking water supply lakes in the basin will become increasingly over-enriched by nitrogen and phosphorous.  Currently, most Upper Neuse reservoirs are slightly eutrophic but within range of the U.S. Environmental Protection Agency’s recommended levels for nutrients and algae (15 µg/liter).  

The Upper Neuse Watershed Management Plan shows that, in the long run, the zoning and water supply watershed protection ordinances in effect at the time the plan was developed would be insufficient to meet the Plan’s management targets.  In most cases they are insufficient to ensure lakes continue to meet the EPA recommended level, and in many cases, the lakes will eventually violate the state standard of 40 µg/liter as well.  In particular, the increases in stormwater runoff and nutrients under the “build out” scenarios, in which the Basin is built to the full extent allowable, will overload the reservoirs and cause unacceptable levels of algae growth.  

Water supply managers in the Upper Neuse therefore developed non-degradation targets for each reservoir in the Upper Neuse that collectively would achieve basinwide management goals (Tetra Tech, 2003).  (For recommendation context, see Upper Neuse Watershed Management Plan §4.3 and pp. 45-46.)  These targets can be met in a number of ways.  For each reservoir, UNRBA and Tetra Tech, Inc. modeled two approaches to meeting the nutrient targets on new development, the “Performance Standards” approach and the “Zoning Density” approach.  

· Using the “Performance Standards” approach, the local government would adopt per-acre nitrogen and phosphorous limits on new development in conjunction with stream buffers (Strategy #2) and enhanced peak flow controls (Strategy #3), which are critical to protecting downstream water quality.  The performance standards could be met using a number of different techniques, alone or in combination, such as lowering densities, limiting impervious cover, enhancing stormwater treatment, preserving undisturbed open space, using low-impact development principles and techniques, etc.

· The “Zoning Density” approach would limit density and impervious cover on new development in conjunction with stream buffers (Strategy #2) and enhanced peak flow controls (Strategy #3), which are critical to protecting downstream water quality.  During the water quality modeling phase of the Upper Neuse Watershed Management Plan, each local jurisdiction had the opportunity to submit various density configurations for incorporation into the model to assess whether they attained the nutrient targets.  The Zoning Density approach recommended for each local government in the Appendix A of the Plan reflects the guidance local government planning staff provided during the Plan’s watershed modeling and target attainment assessment phase.

The Zoning Density approach was included and specifically modeled in the Watershed Management Plan for the benefit of local governments who may wish to pursue a more prescriptive approach that will be simpler to administer.  Performance Standards offer the developer more flexibility, but, by the same token, plan reviewers must be able to evaluate whether the combination of features achieves the standards and ensure that they continue to be maintained into the future.  The UNRBA developed the Site Evaluation Tool to help local governments evaluate how well alternative development scenarios achieve Upper Neuse Performance Standards.

Upper Neuse nutrient targets for new development are always more stringent within conservation zones than urban/suburban zones.  The table below summarizes the alternative approaches for meeting nutrient targets in the Plan.  For those who implement the Performance Standards approach, the Plan recommends per-acre export limits for nutrients.  For those who implement the Zoning Density approach, the Plan recommends zoning at certain densities to achieve the nutrient management targets.  Both approaches are supposed to be implemented in conjunction with strategies to protect riparian buffers and ensure stormwater peak flows are controlled; these management measures are critical to ensuring that surface water ecosystems in urbanizing areas continue to function regardless of how nutrient targets are met.

Alternative Nutrient Management Approaches in the Upper Neuse Watershed Management Plan: Performance Standards Approach Compared to Zoning Density Approach

	Performance Standards Approach
	Urban/Suburban 
Zone Standards*
	Conservation 
Zone Standards*

	Surface loading nitrogen 
	3.6 lbs/ac/yr (existing rule**)
	1.7 lbs/ac/yr

	Surface loading phosphorus
	0.6 lbs/ac/yr 
	0.3 lbs/ac/yr 

	Riparian buffers
	50 feet (existing rule**)
	100 feet

	Enhanced Peak Flow Controls for new development with greater than or equal to 10% total impervious cover
	Control the 1-year, 
24-hour storm
	Control the 1-year, 
24-hour storm

	- Or -

	Zoning Density Approach 
	Urban/Suburban Zone Standards
	Conservation Zone Standards

	Density limits
	Existing zoning
	1 unit per 3 - 5 acres

	Impervious surface limits
	Existing zoning
	3.5 - 5% impervious area

	Riparian buffers
	50 feet (existing rule**)
	100 feet

	Enhanced Peak Flow Controls for new development with greater than or equal to 10% total impervious cover
	Control the 1-year, 
24-hour storm
	Control the 1-year, 
24-hour storm


*
Standards are higher in Conservation Zones because modeling demonstrated that they were necessary to protect the water supply reservoirs other than Falls Lake from accelerated eutrophication.  Falls Lake has been deemed impaired and is subject to development of a Nutrient Management Strategy, and these standards will supersede the standards in the Upper Neuse Watershed Management Plan for the Urban/Suburban zones.  However, delaying implementation will result in additional impacts from new development and could necessitate additional restoration and/or retrofit measures.
**
Existing standards established in the Neuse River Nutrient Sensitive Water Management Strategy rules.  However, not all Upper Neuse local governments are subject to or implementing these rules.
Basic Implementation Steps and Alternatives: 

Nitrogen and Phosphorous Performance Standards Approach

Local governments would use innovative tools such as the Upper Neuse Site Evaluation Tool (SET) to evaluate a variety of designs that development and redevelopment sites can utilize to meet the nutrient performance standards. 

1. Implement the Neuse Stormwater Rule (even if not designated as subject to the 1998 rule).  The Neuse Stormwater Rule required some Upper Neuse local governments to impose a 3.6 pounds per acre per year (lb/ac/yr) nitrogen loading limit on new development.  (New developments that exceed this performance standard may offset the load with payment of a fee to the Wetlands Restoration Fund provided, however, that no new residential development exceed 6.0 lb/ac/yr and no new nonresidential development exceed 10.0 lb/ac/yr.)    

2. Revise local zoning and/or development ordinances to implement the nitrogen and phosphorous water quality performance standards recommended for watershed management zones in your area in the Upper Neuse Watershed Management Plan, which are more stringent than the Neuse Stormwater Rule in Conservation Zones. 

3. Use the Upper Neuse Site Evaluation Tool or comparable methodology to review plans for all proposed developments to ensure that nitrogen and phosphorous performance standards will be met.  Local governments without stormwater programs have several options for conducting development proposal reviews to meet nutrient targets:  

A. Existing local government staff

B. New stormwater or planning department staff 
C. Soil and Water Conservation or other County staff 
D. Contractual agreements with consultants or other organizations
4. Revise local ordinances to implement the riparian buffer standards recommended for watershed management zones in the jurisdiction in the Upper Neuse Watershed Management Plan (see Recommendation Sheet #2: Riparian Buffers). 

5. Revise local ordinances to require AT MINIMUM control of the 1-year, 24-hour storm (see Recommendation Sheet #3: Enhanced Peak Flow Controls for policies recommended for the Upper Neuse Basin).  

Zoning Density Approach 
The zoning density approach is a management strategy already used by many local governments to protect water resources.
1. Modify zoning and/or development ordinances to meet the density limits and impervious surface limits recommended in the Upper Neuse Watershed Management Plan (density changes are recommended only in the Conservation Zone).  Keep in mind that the Plan is now 5 years old, and that development that has taken place at higher intensities would need to be offset somehow.
2. Revise local ordinances to implement the riparian buffer standards recommended for watershed management zones in your area in the Upper Neuse Watershed Management Plan (see Recommendation #2: Riparian Buffers). 

3. Revise local ordinances to require AT MINIMUM control of the 1-year, 24-hour storm (see Recommendation #3: Enhanced Peak Flow Controls for policies recommended for the Upper Neuse Basin).  

Above and Beyond Basic Implementation: 

1. Study the potential effectiveness of other approaches to managing nutrients.  Some alternative management strategies could include lowering development densities below the standards recommended in the Plan, modeling densities under a transfer of development rights scenario, and restricting development and/or disturbance in the 1% annual chance or future conditions floodplains.   

E. The local government could initiate a study of these approaches 

F. These approaches could be studied as part of the next version of the Upper Neuse Watershed Management Plan or other regional study
2. Consider special targets for redevelopment.  Review proposals for redevelopment for attainment of nutrient targets.  Provide incentives for developers to approach target attainment, such as expedited plan review or a credit on the future stormwater fee.

3. If the zoning density approach is used to implement this strategy, use the Upper Neuse SET to evaluate whether development proposals attain Upper Neuse nitrogen and phosphorous performance standards.

Costs: 

· Site plan review(s)  

· Stormwater BMP maintenance (the Zoning Density approach may involve fewer BMPs)
· Annual inspections of stormwater BMPs; see Recommendation Sheet #4: Stormwater Control Inspections.  

· Regular updates of the Upper Neuse Site Evaluation Tool (regional or grant-funded effort)
· Regular updates to the Upper Neuse Management Plan’s nutrient loading model  (regional or grant-funded effort)
Funding Opportunities:

· General funds (many local governments are already conducting plan reviews)

· Stormwater fees
· Water commodity charges
· Development, sediment & erosion control, and stormwater plan review and/or permit fees

· The Upper Neuse Site Evaluation Tool and trainings were funded by grants from the NC Division of Water Quality with matching from the UNRBA.  Updates to the tool might be similarly funded.

Potential Pitfalls:

· Regardless of the management approach chosen for reducing the level of nutrients exported by new development, it is critical to have various checks in place for ensuring that nutrient reductions are actually achieved.  For this reason, the UNRBA and/or UNRBA members should periodically “test” the zoning density approach using the SET to analyze whether new developments would meet nutrient targets.  UNRBA should also conduct comparative watershed studies to determine whether alternative approaches are meeting the UNRBA nutrient management goals (see Recommendation Sheet #5, Long-term Water Quality Monitoring Program).

· Stormwater BMPs need to be inspected regularly to ensure that they function properly (see Recommendation Sheet #4, Stormwater Control Inspections).

· Analyses such as the Upper Neuse SET are vital components of implementing performance standards to meet the non-degradation targets in the basin.  Local governments using the SET and other tools need to periodically test the SET, and, if tool assumptions and functions need to be updated, undertake an update coordinated with UNRBA and other member governments.

· The SET improves upon existing spreadsheets used in the Neuse Basin to calculate nitrogen removal by reducing calculation errors.  However, no tool is error proof.  
· Internal checks are necessary to prevent abuse of the SET, especially if the developer runs it.  For example, if SET spreadsheets are not properly protected, land use and BMP loading assumptions can be tampered with.  Also, the applicant may not provide accurate information on soils or other site characteristics.  
· The Upper Neuse SET does not factor in geographic information on the location of proposed development/disturbance vis-à-vis critical site features.  It cannot take the place of a thorough site plan review and, preferably, local government staff visiting the site to assess adequacy of critical feature delineation and construction & development practices for the site.

· Many local governments already have tools and procedures in place to evaluate nitrogen and total suspended sediment by virtue of the Neuse Rules and Water Supply Watershed Rules, respectively.  Implementation of additional performance standards and/or the SET will require some study and some effort to coordinate.
References: 

Tetra Tech (2003).  Upper Neuse Watershed Management Plan.  Available on UNRBA website: www.unrba.org
Neuse River Nutrient Sensitive Water Management Strategy rules.  Fact sheets available online: http://h2o.enr.state.nc.us/nps/neuse.htm.
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