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Watershed
Scenarios

N

11 Working
Group Meetings:
Dec 2-11

» 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 Centralized Treatment with Disposal Inside the Watershed
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Watershed-Wide (Muddy Creek) Centralized Treatment with Disposal Inside the Watershed
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Load Percent Removal
0.1% - 9.0%
©9.1% - 38.0%
@ 38.1% - 62.0%
@ 62.1% - 86.0%
@ 86.1% - 100.0%
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Example Septic Load:
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Example Septic Load:
250 kglyr
3.125 kg/yr reaches bay
(6%)

Ponds attenuate 50% of the Nitrogen
. watershed load they receive

y 3.125 Kg

—— e e——-—



Example Septic Load:
50 kgfyr
3.125 kglyr reaches bay
(6%)

Example Septic Load:
100 Kg/yr
50 kg/year reaches bay



Targeted Centralized Treatment with Disposal in Harwich
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Targeted Centralized Treatment with a 50% Reduction in Fertilizer and Stormwater
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Watershed Calculator

MEP Targets and Goals:
Present Total Nitrogen
Load:

wastewater
fertilizer
stormwater
Target Nitrogen Load:
Chatham Portion to WWTF
Nitrogen Removal Required:
Total Number of Properties:

Muddy Creek

kg/day

18.458
13.496

6.751
1,785

6.817
1408

Nitrogen (kg/yr)

6,737
4,926
612
776
2,464

2,488



Watershed Calculator Muddy Creek
MEP Targets and Goals:

kg/day Nitrogen (kg/yr)

Present Total Nitrogen

Load: 18.458 6,737
wastewater 13.496 4,926

fertilizer 612

stormwater 776

Target Nitrogen Load: 6.751 2,464

Chatham Portion to WWTF 1,785

Nitrogen Removal Required: 6.817 2,488

Total Number of Properties: 1408

Other Wastewater Management Needs Ponds Title 5 Problem Areas Growth Management




Watershed Calculator Muddy Creek

MEP Targets and Goals: kg/day Nitrogen (kg/yr)
Present Total Nitrogen
Load: 18.458 6,737
wastewater 13.496 4,926
fertilizer 612
stormwater 776
Target Nitrogen Load: 6.751 2,464
Chatham Portion to WWTF 1,785
Nitrogen Removal Required: 6.817 2,488
Total Number of Properties: 1408
Other Wastewater Management Needs Ponds Title 5 Problem Areas Growth Management
| | - IﬁedtjctlonKb); Re_rrnalnTgKto/ Meet Unit Cost ($/1b N)
Low Barrier to Implementation: echnology (Kg/yr) arget (Kg/yr)
Fertilizer Management 306 2,182

Stormwater Mitigation 388 1,794



Watershed Calculator Muddy Creek

MEP Targets and Goals: kg/day Nitrogen (kg/yr)
Present Total Nitrogen
Load: 18.458 6,737
wastewater 13.496 4,926
fertilizer 612
stormwater 776
Target Nitrogen Load: 6.751 2,464
Chatham Portion to WWTF 1,785
Nitrogen Removal Required: 6.817 2,488
Total Number of Properties: 1408
Other Wastewater Management Needs Ponds Title 5 Problem Areas Growth Management

Low Barrier to Implementation:

Reduction by
Technology (Kg/yr)

Remaining to Meet

s (AT Unit Cost ($/1b N)

Fertilizer Management 306 2,182

Stormwater Mitigation 388 1,794
Watershed/Embayment Options:

Constructed Wetlands 1.5 acres 849 945 $521



Watershed Calculator Muddy Creek

MEP Targets and Goals: kg/day Nitrogen (kg/yr)
Present Total Nitrogen
Load: 18.458 6,737
wastewater 13.496 4,926
fertilizer 612
stormwater 776
Target Nitrogen Load: 6.751 2,464
Chatham Portion to WWTF 1,785
Nitrogen Removal Required: 6.817 2,488
Total Number of Properties: 1408
Other Wastewater Management Needs Ponds Title 5 Problem Areas Growth Management

Reduction by

Remaining to Meet

Unit Cost ($/1b N)

Low Barrier to Implementation: Technology (Kg/yr)  Target (Kg/yr)

Fertilizer Management 306 2,182

Stormwater Mitigation 388 1,794
Watershed/Embayment Options:

Constructed Wetlands 1.5 acres 849 945 $521
Oyster Beds/Aquaculture 2 acres 500 445 $0




Watershed Calculator Muddy Creek

MEP Targets and Goals: kg/day Nitrogen (kg/yr)
Present Total Nitrogen
Load: 18.458 6,737
wastewater 13.496 4,926
fertilizer 612
stormwater 776
Target Nitrogen Load: 6.751 2,464
Chatham Portion to WWTF 1,785
Nitrogen Removal Required: 6.817 2,488
Total Number of Properties: 1408
Other Wastewater Management Needs Ponds Title 5 Problem Areas Growth Management

Low Barrier to Implementation:

Reduction by
Technology (Kg/yr)

Remaining to Meet

s (AT Unit Cost ($/1b N)

Fertilizer Management 306 2,182

Stormwater Mitigation 388 1,794
Watershed/Embayment Options:

Constructed Wetlands 1.5 acres 849 945 $521
Oyster Beds/Aquaculture 2 acres 500 445 $0
Floating Constructed Wetlands 1000 cu feet 450 -5 $61




Watershed Calculator Muddy Creek

MEP Targets and Goals: kg/day Nitrogen (kg/yr)
Present Total Nitrogen
Load: 18.458 6,737
wastewater 13.496 4,926
fertilizer 612
stormwater 776
Target Nitrogen Load: 6.751 2,464
Chatham Portion to WWTF 1,785
Nitrogen Removal Required: 6.817 2,488
Total Number of Properties: 1408
Other Wastewater Management Needs Ponds Title 5 Problem Areas Growth Management

Low Barrier to Implementation:

Reduction by
Technology (Kg/yr)

Remaining to Meet

s (AT Unit Cost ($/1b N)

Fertilizer Management 306 2,182

Stormwater Mitigation 388 1,794
Watershed/Embayment Options:

Constructed Wetlands 1.5 acres 849 945 $521
Oyster Beds/Aquaculture 2 acres 500 445 $0
Floating Constructed Wetlands 1000 cu feet 450 -5 $61
Sewering -1 homes -5 0 $1,000




Targeted Centralized Treatment after Applying Alternative Strategies
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Targeted Collection after a 50%

Targeted Collection after a reduction in fertilizer and
Targeted Collection 50% reduction in fertilizer stormwater & after applying

and stormwater alternative approaches

......

» Achieves TMDL! » Achieves TMDL! » Achieves TMDL!
> Cost/Ib N = $600 > Cost/Ib N = $600 > Cost/Ib N = $750
» Treated Flow = 145,000 gpd » Treated Flow = 125,000 gpd » Treated Flow = 20,000 gpd

Lwithin 5% of goal



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 way.



Triple Bottom Line (TBL)
Introduction




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.

Community development

Natura| Resources




Why develop a TBL 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.

Triple Bottom Line (TBL) Assessment Model

fainability
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T Triple Bottom Line (TBL) Assessment Model
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Sustainability
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Subgroup Boundaries
208 Water Quality Management Plan Update

Lower Cape Mid Cape
© Herring River @ Cape Cod Bay Group
@ Pieasant Bay © " Lewis Bay to Bass River
- Stage Harbor Group "~ Three Bays & Centerville River
~ Nauset and Cape Cod Bay Marsh Group

Outer Cape Upper Cape
© Provincetown Harbor ~ Waquoit Bay & Popponesset Bay

t Harbor & Pamet River - Upper Cape West & South
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Area Boundaries \ -
208 Water Quality Management Plan Update 7

- Lower Cape
@) Mid Cape

- Outer Cape
- Upper Cape
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