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Watershed 
Scenarios

11 Working 
Group Meetings: 

Dec 2-11

Goal of Today’s Meeting:

 To discuss the approach for developing watershed scenarios that will 
remediate water quality impairments in your watersheds. 

 To identify preferences, advantages and disadvantages of a set of 
scenarios of different technologies and approaches, and

 To develop a set of adaptive management principles to guide sub-
regional groups in refining scenarios for the 208 Plan.

208 Planning Process
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Watershed-Wide Innovative/Alternative (I/A) Onsite Systems 



Watershed-Wide Centralized Treatment with Disposal Inside the Watershed









Targeted Centralized Treatment to achieve a 25% Reduction in Nitrogen



Targeted Centralized Treatment to achieve a 50% Reduction in Nitrogen



Scenario Comparison

Watershed-wide collection 
and treatment

Targeted collection and 
treatment to achieve a 

50% reduction in nitrogen 

Targeted collection and 
treatment to achieve a 25% 

reduction in nitrogen

 Total Cost = $302 Million

 Cost/lb N = $521

 Treated Flow = 714,000 gpd

 Total Cost = $160 Million

 Cost/lb N = $450

 Treated Flow = 440,000 gpd

 Total Cost = $84 Million

 Cost/lb N = $464

 Treated Flow = 224,000 gpd



Duck Creek – Applying Innovative/Alternative On-Site Systems to the Entire Subwatershed



Duck Creek – Applying Centralized Treatment to the Entire Subwatershed



Duck Creek – Targeted Centralized Treatment to achieve a 25% Reduction in Nitrogen



Duck Creek – Targeted Centralized Treatment to achieve a 50% Reduction in Nitrogen



Scenario Comparison

Subwatershed-wide 
collection and treatment

Targeted collection and 
treatment to achieve a 

50% reduction in nitrogen 

Targeted collection and 
treatment to achieve a 25% 

reduction in nitrogen

 Total Cost = $27 Million

 Cost/lb N = $577

 Treated Flow = 59,000 gpd

 Total Cost = $19 Million

 Cost/lb N = $746

 Treated Flow = 32,000 gpd

 Total Cost = $10 Million

 Cost/lb N = $802

 Treated Flow = 16,000 gpd



Non‐Traditional 
Approaches





Watershed Calculator WELLFLEET HARBOR

MEP Targets and Goals: kg/day Nitrogen 
(kg/yr)

Present Total Nitrogen Load: 0 0
wastewater 0 0

fertilizer 5,100
stormwater 5,100

Target Nitrogen Load: 0
Nitrogen Removal Required: 0
Total Number of Properties: 3000
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Permeable Reactive Barrier (PRB) 170 Homes 523.6 5,624 $452 $520,668 
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Alternative On-Site Options:

Ecotoilets (UD & Compost) 150 Homes 594.0 76,372 $1,265 $1,653,102
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Adaptive Management:

A structured approach for addressing uncertainties by 
linking science and monitoring to decision-making and 
adjusting implementation, as necessary, to increase the 
probability of meeting water quality goals in a cost 
effective and efficient ways.



Triple Bottom Line (TBL) 
Introduction



TBL

Triple Bottom Line 
Analysis
Provides a full 
accounting of the 
financial, social, 
and environmental 
consequences of 
investments or 
policies

Often “TBL” 
analysis is used to 
identify the best 
alternative and to 
report to 
stakeholders on the 
public outcomes of 
a given investment.

What is triple bottom line analysis?



Why develop a TBL model?

• Develop triple bottom line model to consider the 
financial, environmental, and social consequences of 
water quality investments and policies in Cape Cod.

• TBL Model evaluates the “ancillary” or downstream 
consequences of water quality investments not the 
direct Phosphorous or Nitrogen levels.








