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SUBJECT:	Summary of Potential Load Reduction for Proposed GWMP Projects 

Introduction
As part of its requirements under its Virginia DEQ-issued MS4 NPDES permit, the National Park Service (NPS) is required to develop a TMDL Action Plan for the George Washington Memorial Parkway (GWMP) to achieve nutrient and sediment load reductions required to address the Chesapeake Bay Total Maximum Daily Load (TMDL). GWMP has several planned projects that may include stormwater Best Management Practices (BMPs) that will reduce loads. These projects include:
· Stream daylighting of piped stream in Jones Point Park
· Proposed BMP type is stream restoration
· Wetlands restoration projects in Dyke Marsh and Roaches Run
· Proposed BMP type is shoreline stabilization
· Stormwater outfall restoration at multiple locations throughout GWMP
· Proposed BMP type is outfall restoration
This memorandum calculates the potential load reduction that can be achieved through stormwater BMPs included in each of the proposed projects. It also compares the potential load reduction that can be achieved to the targets included in GWMP’s MS4 NPDES permit. Note that projects must meet the design considerations for individual BMPs, as discussed in LimnoTech’s September 12, 2019 memo Summary of Design Requirements for Potential BMPs for Proposed GWMP Projects. This memo assumes that the design requirements for each BMP type can be met for the projects, and so it focuses on the load reduction that can be achieved by that BMP.
The memo is organized by stormwater BMP type.       
Stream Restoration
NPS is proposing a stream daylighting project in Jones Point Park. This project may be able to receive credit as a stream restoration BMP (see design considerations in LimnoTech’s September 12, 2019 memo Summary of Design Requirements for Potential BMPs for Proposed GWMP Projects). Assuming that this project can receive stream restoration credit, the potential load reductions that could be achieved for this project are included in Table 1 below.
	Table 1 - Potential Load Reduction Achieved Through Stream Restoration Projects

	
	
	TN
	TP
	TSS

	BMP Load Reduction Rate (lb/linear ft/yr)
	0.075
	0.068
	248

	
	Project Size (linear ft)
	Load Reduction
	Load Reduction
	Load Reduction

	Jones Point Park Stream Daylighting
	1001
	7.5
	6.8
	24,800

	
	1702
	12.8
	11.6
	42,160

	
	2003
	15.0
	13.6
	49,600

	
	
	
	
	

	
	Target
	295
	37
	31,615

	1Minimum potential length of proposed stream restoration project, as provided by Robert Mocko, September 18, 2019
2Most likely length of proposed stream restoration project, as provided by Robert Mocko, September 18, 2019
3Maximum potential length of proposed stream restoration project, as provided by Robert Mocko, September 18, 2019


As shown in Table 1, none of the potential stream restoration projects meets all three of the required load reduction targets (TN, TP, and TSS). However, because NPS has expressed interest in stream restoration projects as a viable BMP type for implementation on a number of its Parkways, Table 2 shows the amount of stream restoration that would need to be done to meet each of the load reduction requirements individually. As shown below, NPS would need to do over 3,900 feet of stream restoration to meet its load reduction targets for TN, but only about 130 feet of restoration to meet its TSS targets. NPS can use this information as a planning tool in case the other proposed projects discussed in this memo do not achieve the required load reductions to meet the permit.
	Table 2 – Amount of Stream Restoration Needed to Meet MS4 NPDES Targets

	Pollutant
	Target
	Linear feet of Stream Restoration Needed to Meet Target

	TN
	295
	3,933

	TP
	37
	544

	TSS
	31,615
	127



Living Shoreline Management/Shoreline Stabilization
NPS is proposing wetlands restoration projects in Dyke Marsh and Roaches Run. These projects may be able to receive credit as shoreline stabilization BMPs (see design considerations in LimnoTech’s September 12, 2019 memo Summary of Design Requirements for Potential BMPs for Proposed GWMP Projects). Assuming that these projects can receive shoreline stabilization credit, the potential load reductions that could be achieved for these project are included in Table 3 below. Note that NPS requested that a range of project sizes (in terms of linear feet of shoreline stabilized) be evaluated for the Dyke Marsh project. NPS did not have information on the potential size of the Roaches Run project, therefore, LimnoTech used GIS and an image in the Roaches Run Waterfowl Sanctuary Wetland Enhancement Implementation Plan to estimate the length of shoreline that would be protected this project. However, in his September 18, 2019 e-mail summarizing each project, Robert Mocko noted that he was not sure that the Roaches Run project would include any shoreline stabilization. So the potential Roaches Run load reduction should be considered for informational purposes only.  
	Table 3 - Potential Load Reduction Achieved Through Shoreline Stabilization Projects

	
	
	TN
	TP
	TSS

	BMP Load Reduction Rate (lb/linear ft/yr)
	0.01218
	0.00861
	43

	
	Project Size (linear ft)
	Load Reduction
	Load Reduction
	Load Reduction

	Dyke Marsh
	7501
	9.1
	6.5
	31,500

	
	1,000
	12.2
	8.6
	42,000

	
	1,4002
	17.1
	12.1
	58,800

	
	2,000
	24.4
	17.2
	84,000

	Roaches Run
	2,0003
	24.4
	17.2
	84,000

	
	
	
	
	

	
	Target4
	295
	37
	31,615

	1Length of marsh face provided by Brent Steury, NPS, September 19, 2019
2Length of shoreline protected by plantings and sill, measured by LimnoTech using GIS based on Contract Modification Concept Plan - Dyke Marsh Wetlands Restoration
3Length of shoreline protected by plantings measured by LimnoTech using GIS based on image in Roaches Run Waterfowl Sanctuary Wetland Enhancement Implementation Plan
4Targets included in tables sent to NPS by LimnoTech on August 22, 2019


Outfall and Gully Stabilization
NPS is proposing outfall stabilization restoration projects at various locations throughout GWMP. One example of these types of projects was the project to address a sinkhole that occurred in May 2019 near the outfall for Dead Run. NPS indicates that other outfall restoration projects are planned for several northern sections of the Parkway. These projects may be able to receive credit as outfall stabilization BMPs (see design considerations in LimnoTech’s September 12, 2019 memo Summary of Design Requirements for Potential BMPs for Proposed GWMP Projects). Assuming that these projects can receive outfall stabilization credit, the potential load reductions that could be achieved for these project are included in Table 4 below. Note that NPS identified at least 70 MS4 outfalls on the MS4 map. Some of these outfalls were noted as having sheer drop-offs, and for others there might not be sufficient funding available to stabilize very much of the channel. NPS suggested evaluating 35 outfalls at 100 feet of restoration per outfall for a total of 3,500 feet of outfall stabilization. NPS also requested evaluation of total project lengths of 2,500, 4,500 and 5,500 feet. All of this information is provided in Table 4 below.
	Table 4 - Potential Load Reduction Achieved Through Outfall Restoration Projects

	
	
	TN
	TP
	TSS

	BMP Load Reduction Rate (lb/linear ft/yr)
	0.075
	0.068
	248

	
	Project Size (linear ft)
	Load Reduction
	Load Reduction
	Load Reduction

	Outfall Restoration
	2,500
	187.5
	170.0
	620,000

	
	3,500
	262.5
	238.0
	868,000

	
	4,500
	337.5
	306.0
	1,116,000

	
	5,500
	412.5
	374.0
	1,364,000

	
	
	
	
	

	
	Target
	295
	37
	31,615


Results and Conclusion
[bookmark: _GoBack]Based on this analysis, the outfall restoration projects proposed by NPS should be able to address the pollutant load reduction requirements from GWMP’s MS4 NPDES permit with projects that cover 4,500 linear feet or more. However, because outfall restoration involves work at a large number of individual outfalls, it might behoove NPS to pursue load reduction credit for its other planned projects, including the Dyke Marsh wetlands restoration and the Jones Point Park stream daylighting project, so that it needs less load reduction credit from the outfall restoration projects in order to meet its load reduction requirements. Then it can be more confident in meeting its requirements without depending on work at a large number of individual outfalls.   
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