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Key Stakeholder Interviews 

• City of Wilmington 
• City of Newark 
• Aqua PA 
• PA American 
• United Water 
• Downingtown Municipal 

Water Authority 

• Arcelor Mittal 
• CTIP 
• New Castle County 
• DelDOT 

 
 
 



Objective 
 

• Prepare a subwatershed-based benefit-cost 
analysis to define revenue and investment 
needs for a future Brandywine Christina 
Healthy Water Fund. 

• The objective of the water fund is to incentivize 
protection and restoration of the watershed to 
meet Clean Water Act fishable and swimmable 
and Safe Drinking Water Act potable goals by 
2025. 
 



Methods 
 1. Review water quality monitoring programs to measure 

performance of Water Fund. 
 
2. Utilize hydrodynamic models such as USGS SPARROW and HSPF 
(TMDL) to estimate N and TSS loads. 
 
3. Tabulate TMDL reductions by subwatershed for N and TSS. 
 
4. Estimate annual costs to reduce TMDL loads (N and TSS) by 2025. 
 
5. Calculate annual costs based on two scenarios: 
 a. Load reduction costs spread evenly across all  sources. 
 b. Invest in least cost practices based on MAC principles. 
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The Brandywine-Christina watershed has some 
of the highest nitrogen loads in the East. 









38% 

20% 

9% 

18% 

2% 

16% 

Nitrogen TMDL 
Reductions 

24% 

50% 

37% 
49% 

49% 

5% 

6% 

20% 

46% 

47% 41% 





Atmospheric  
Deposition 
163 ton/yr 

7% Wastewater 
159 ton/yr 

6% 

Urban/Suburban185 
ton/yr 
7% 

Agriculture, 1,992 
ton/yr 
80% 

Nitrogen Loads by Source 
Brandywine Creek Watershed 
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Per-Pound Costs of Reducing Nitrogen Pollution 
in the Chesapeake Bay Region 
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Annual Costs of Restoration 
Watershed   Nitrogen  Sediment 
Brandywine  $1,800,000     $800,000 
Red Clay   $1,700,000  $4,400,000 
White Clay   $2,700,000  $8,600,000 
Christina      $500,000          No TMDL in Del. 

Brandywine/Christina $6,700,000         $13,800,000 
 



Brandywine Headwaters Preservation 



Chester County Open Space Preservation 



Revenue Streams 

• USDA Farm Bill (80%) 
• Source Water Fund (20%) 

– 100 mgd x ($0.10/1,000 gal) = $3.6 million/yr 
– $6.00/yr/customer @ 60,000 gal/yr consumption  
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