Stage Harbor Group

Baseline Conditions & Needs Assessment



What is the 208 Plan?



Clean Water Act Section 208

— EE— N——

The Commission was The Commonwealth
directed to update the provided $3 million to
1978 Plan fund the project
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Focus on 215t Century Problems

Nitrogen: Phosphorus: G_rr(?}/;/;hs&
Saline Waters Fresh Waters .
Limitations




105 Watersheds
/ Embayment Boundary




57 Embayments

<> Embayment Watershed
<> Direct Discharge Watershed
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Studied Watersheds

f”"“\ Excess Nitrogen Watersheds
\ \ Watersheds Without Excess Nitrogen
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Regional Issue
< Watersheds within a Town Boundary

4> Watersheds that cross Town Boundaries
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Approach to the 208 Plan Update

Watersged Maximize Benefits
Base '
Stakeholder of Local Planning No Optimal
Engagement Solutions

Goal:
To generate a series of approaches in each watershed that
will meet water quality standards



Area Boundaries
208 Water Quality Management Plan Update

- Lower Cape
@) Mid Cape
C Outer Cape
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Subgroup Boundaries
208 Water Quality Management Plan Update

Lower Cape

Q Herring River
- Pleasant Bay
- Stage Harbor Group
F ~ Nauset and Cape Cod Bay Marsh Group

- Cape Cod Bay Group

- Lewis Bay to Bass River
.~ Three Bays & Centerville River

Upper Cape
~ Waquoit Bay & Popponesset Bay

© Upper Cape West & South

Outer Cape
Q Provincetown Harbor

fleet Harbor & Pamet River

CAPE COD
COMMISSION




What is the stakeholder process?



Public Meetings

Goals,
Work Plan
& Roles

July

Affordability,
Financing

August

Watershed Working Groups

4 R

Baseline
Conditions

4 N

Technology
Options
Review

- N

September

October

Watershed
Scenarios

December

208 Planning Process



Public Meetings

Goals,
Work Plan
& Roles

Affordability,

Financing

Watershed Working Groups

e p

Baseline
Conditions

e N (
Technology Watershed
Options '
_ Scenarios
Review

~

@ @ @ @ @
Board ‘ Board ‘ Board Board ‘ Board
Tech Tech Tech Tech
July August September October December

Regulatory, Legal & Institutional Work Group

Technical Advisory Committee of Cape Cod
Water Protection Collaborative

208 Planning Process
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Baseline
Conditions

"
11 Working
Group Meetings:

Sept 18-27

Herring River

| @ Pleasant Bay

208 Water Quality Management Plan Update
Lower Cape Mid Cape

Subgroup Boundaries

@ cape Cod Bay Group
a ~ 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
( 7 ~ Wellfleet Harbor & Pamet River Upper Cape West & South
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Baseline
Conditions

-
11 Working

Group Meetings:
Sept 18-27

' Preve-
ntion

@ Title 5 Replacement @ Cluster Treatment @ Adv. Central. Treatment

-

Technology
Options
Review

11 Working
Group Meetings:
. Oct 21-Nov 5

s

| Neighborhood | Watershed |

@ ‘Compact Development @ Rmedia‘&on of Ex Dev. J 12

Site Scale

Transfer of Dev. Rights
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O Phyto-Irrigation

oI
PRBJ Permeable React. Bar. @ Aquaculture/Shellfish

Inlet / Culvert Widening

Pond / Estuary Dredging

Cape-Wide

. Wastewater
. Stormwater

. Existing Water Bodies

. Regulatory

anning Process
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Baseline
Conditions

-~
11 Working

Group Meetings:
Sept 18-27

-

Technology
Options
£ Review

11 Working
Group Meetings:

Oct 21-Nov 5

-

Watershed
Scenarios

11 Working
Group Meetings:

Dec 2-11

208 Planning Process



Baseline

Conditions

'
11 Working

Group Meetings:
N Sept 18-27

To review and develop shared understanding of the
characteristics of these watersheds, the work done to
date, existing data and information available, and
how to apply all of this to planning for water quality
Improvements for these watersheds moving forward.

208 Planning Process



L.ocal Progress to Date

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek



Chatham

Title 5 of State Sanitary
Code goes into effect
for regulation of on-site
wastewater systems.

Rules and Regulations
Governing the Use of
Private and Public
Sewers

U.S. Clean Water
Act Approved

CCPEDC
Designated
Section 208
Planning Agency

Hydrogeology of
the Mainland
Parts of the Town
of Chatham

1970 1972

From 1978 Section 208 Plan

A study is needed to examine the present capacity of the
town's sewage treatment plant and the possible need to

expand the present collection system.

The 201 facility plan should be town-wide in scope and
should fully evaluate all problem areas in the town
including coastal water problems.

The town should fully examine all problem areas

considered for expansion in terms of present EPA criteria
for determining sewer needs. Since most of the costs for
such expansion are not eligible for 201 funding, the town is
likely to find the cost of extensive expansion is very high.

The 201 study should also address the secondary growth
impacts, particularly strip commercial development, that

expansion down Route 28 might cause

An appropriate on-site system maintenance schedule
should be implemented.

The Chatham 201 should consider the feasibility of
accepting septage from Harwich.

Chatham Groundwater
Study, Barnstable
County

The water supply protection needs of the town will become > Growth Policy Plan,

increasingly difficult as the population grows.

Wastewater Leachate
Facilities Plan for Assessment, Frost Fish 4
Wastewater Creek and Ryders Cove

Management

Section 208 Areawide
Plan for Cape Cod
Approved

POP

Long Range Planning
Committee

Alternative Effluent
Disposal Sites

Administrative Consent

Order issued for existing

treatment facility. Groundwater
Management Plan

1988 1989

POP



Chatham: 1970-2013

Board of Health
requires all cesspools be

oreporty transfer. ENF for CWMP filed
> Sewer System > gtf;;gtﬁit:\rlvl\gfedre“ng Ad min ISt ratlve CO nse nt .
Evaluation Survey PoII‘LIJ.Eion Control Order |SSU€'C|: SpeC|a| ReVleW
Facility

Procedures Agreement -
Indian Hill Well Wastewater Treatment Chatha m & M E PA Offlce

I Contamination Facility Modifications
Investigation Indian Hill Public Supply
Well taken off line for
. traces of PCE

Nitrogen
Monitoring Program of > Monomoy Lens removal
Tributaries to Pleasant Groundwater modifications
Bay Protection Project at the WPCF .

to 10 mg/I. > Phase | - Needs Analysis

Approved

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

6,579 Ak 6,625 Ak



6,625 AR

Action Plan for the
Town of Chatham
Ponds

MEP Report - ALL
Except Pleasant Bay
(shared
embayment)

approved

Notice of Project
Change for Phase Il

Chatham: 1970-2013

Growth limit
bylaw adopted
related to sewer
expansion

>

MEP Report -
Pleasant Bay
(shared
embayment)

Certificate issued
for Draft
EIR/Draft CWMP

MEP Report - ALL
Re-Evaluated
(shared
embayment)

Vote to Re-construct
municipal parking lot,
a major source of
stormwater to Oyster
Pond. $500,000

Evaluation of
Ecological &
Hydrodynamic
Responses to
Reinstalling a Water
Control Structure in
the Muddy Creek Dike

6,125k



Article 14: Phase |
CWMP. $59,508,000

Certificate issued for
Final EIR/Final CWMP

Chatham CWMP
Approval Decision by
Cape Cod Commission

Chatham WWTF
Groundwater
Discharge Permit No.
44-1

Petition from Chatham
Concerned Taxpayers
filed to reopen MEPA
process

Rural Utilities Service
awards $17.8 Million
grant to offset sewer
construction.

Request by Chatham
Concerned Taxpayers
to reopen MEPA
process denied

> Completed the
alum treatment of
Lovers Lake and
Stillwater Pond.

6,125Ak

Chatham: 1970-2013

Town qualifies for O-
percent SRF loan.

Release from
Administrative
Consent Order

> MEP Report - Herring
River (Harwich, shared)

Final Technical
Memorandum Muddy
Creek Wetland
Restoration

Article 10: Appropriate
$10 Million (




Harwich

5,892 & POPULAT

From 1978 Section 208 Plan

That the town recognize that the Category 2 problem
areas on the south side of town need special attention.

It is also suggested that the town consider establishing
"Seasonal Residential Districts" in this area to control
the conversion of seasonal dwellings to year-round
occupancy.

The 208 plan does not indicate a sewer need in Harwich.

This means that the town will not be eligible for a major
central collection system for twenty years.

New wastewater management problems created by the
town's failure to take recommended actions for on-site
system management will not be eligible for future 201
construction funds.

While Harwich presently has a state approved interim
lagoon, the town should not view this system as a long-
term solution to its septage treatment problems.

There has been considerable concern raised over the
possible development of a large subdivision and golf
course upgradient of the town's wellfield.

The town should also consider purchasing additional
areas to protect the town wells.

Section 208 Areawide
Plan for Cape Cod
Approved

8,971 AAPOPU

10,275 RAA




Harwich:

1970-2013

Fecal Coliform
Evaluation and the
Mitigation Planning for
the Allen’s Harbor

Comprehensive Site Watershed

Assessment, Queen
Anne Road Sanitary

Landfill

Flax Pond Water
Quality Review
prepared by the CCC

Skinequit Ongoing
Pond Study, December
7, 2005, Harwich
Natural Resources
Department

MEP Report -
P Pleasant Bay
(shared
embayment)

Review and
Interpretation of
Harwich Ponds
Volunteer Monitoring
Data

12,386 kR POPULATION CHANG



Harwich: 1970-2013

CWMP Community
Meeting No. 2. Update
on CWMP and MEP
status.
CWMP Community
Meeting No. 3. Existing
conditions report;
preliminary wastewater
Great Sands Lakes findings.
Report prepared
by Sterns &
Wheler Ecologic Memorandum,
CWMP Harwich Ponds, 2009-
Community 2010 Data Review, April
Meeting No. 1. 18, 2011, Ecologic, LLC
Wastewater Overview of
CWMP process,
Management need for citizen Brewster

Freshwater Ponds:
Water Quality Status
and
Recommendations

committee Assessment of

Reinstalling a Water
Control Structure in
Muddy Creek

Subcommittee
established

12,243 #RR

Question 1. $200,000
for CWMP, approved,
1,273 to 956.

ARTICLE 18. Feasibility
study of Hinckley Pond
for excess phosphorus,
30,000. INDEFINITELY
POSTPONED.

ARTICLE 17. Funds to
complete CWMP.
$200,000, subject to
town vote.

I> MEP Technical Memo,
Updated Water Use and
Muddy Creek Nitrogen
Attenuation

I> MEP Report - Allen,
Wynchmere and
Saquatucket Harbors
(Harwich)

MEP Technical Memo,
Evaluation of Culvert in
Muddy Creek Inlet




Harwich: 1970-2013

Ecologic Memorandum,
Harwich Ponds, 2009-
2010 Data Review, April
18, 2011, Ecologic, LLC

CWMP Community
Meeting No. 4.
Discussed site screening
process for effluent
recharge sites.

Harwich LCP Update
approved

to complete CWMP.

ARTICLE 24 Fund
200,000

ARTICLE 2.. Increase
room tax 4% to 6%.

QUESTION 3. $100,000
Approved. 930 to 540.

completion of CWMP. $

Indefinitely postponed.

CWMP Community
Meeting No. 5. Three
options evaluated for
wastewater treatment.

ARTICLE 12:
Fund
construction
Muddy Creek
culvert/bridge.
$250,000 MEP Report - Swan

ond (shared
| embayment)

Final Technical EVALUATION

Memorandum OF HINCKLEYS Draft
Muddy Creek POND, CWMP
Wetland HARWICH

Restoration

’ MEP Report - Herring
River (Harwich)

Cape Cod Commission
CWMP Review Letter

ARTICLE 22: Fund
construction Muddy
Creek culvert/bridge. $
187,500

ARTICLE 21: Fund
completion of CWMP.
$210,000




Did we miss anything?



Your Watersheds

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek












Natural Features

Natural Areas
@ Natural Heritage & Endangered Sprcies Program (NHESP) Certified Vernal Pools

. Water Table Contours

Base Map

“ Town Lines

Rivers Cranberry Bogs

Embayment Boundary Wetlands
On Land Sea, Lake, & Overland Surges from Hurricanes (SLOSH) Update 2013
On Sea Preliminary FEMA Flood Insurance Rate Map (FIRM) Zones 2013
Major Roads
“~— US Highway
.- State Highway
Roads

@ Structures
Ponds

Sources: MassGIS, MassDOT, ICCOH, FEMA, CCC



Managed Surfaces

Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

Managed Surfaces

@» Approximate Managed Ground Surfaces

@» Approximate Residential Managed Lawns
Approximate Managed Golf Courses
Approximate Municipal Managed Natural Surfaces

Sources: MassGIS, MassDOT, CCC



Regulatory

Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

Regulatory
&> Areas of Critical Environmental Concern
DEP Approved Wellhead Protection Areas (Zone IIs)
Growth Incentive Zone
OpenSpace: Level of Protection
In Perpetuity
Limited
None
Landuse Vision Map
Economic Center
Industrial and Service Trade Area
Village
Resource Protection Area
Other
Undesignated

Sources: MassGIS, MassDOT, CCC



Land Use Change

Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

LandUse Change

Residential

@» Commercial
Industrial
Wooded, Natural, or Wetlands
Open - Disturbed or Managed
Water

Sources: MassGIS, MassDOT



Density

Cape Wide Cost Estimate:
30% growth will increase
capital costs by 40%




Buildout

Increase in Dwellings
80%

B Regional Buildout ®mLCP mCWMP

70%
60%
50%
40%
30%
20%
10%

0%
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Buildout

Increase in Non-Residential Square Footage

400%

® Regional Buildout ®mLCP =CWMP

350%

300%

250%

200%

150%

100%




The People

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek



2010 Census




16

1,4

1,C

2.1% of the Total Cape Cod

Population (2010)

Population

200

Red River

" H 0 B t

Stage Harbor Sulfur Sprlngs/Bucks Taylors Pond/Mill

Creek

“Creek
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30
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10

Median Age (2010)
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Red River  Stage Harbor Sulfur Taylors Barnstable :::Massachusetts
Springs/Bucks Pond/Mill County -~
Creek Creek

2010 Census




Median Income (2010)
$100,000 -

~N

$30,000

$70,000. -

$60,000 |
$50,000
$40,000
$3o,ood‘};___i |
$20,000
$10,000 -

$0 -

R
D

Red River  Stage Harbor Sulfur Taylors Barnstable- Massachusetts
Springs/Bucks Pond/Mill County -
Creek Creek

American Community Survey
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Race - % White (2010)
J

Red River

Stage Harbor Sulfur Taylors Barnstabilfé‘f?i‘:-Massachusetts

Springs/Bucks Pond/Mill County-- -,
Creek Creek

2010 Census




100%

Seasonal vs. Year RS)/und Housing (2010)

V4

® Year-Round 1 Seasonal

90% |-

80%

70%
60%
50%
40%
30%
20%
10%

0%

Red River

I

I

Stage Harbor

=

I

Sulfur Taylors Barnstabilfé‘f?i‘:-Massachusetts
Springs/Bucks Pond/Mill County--
Creek Creek

2010 Census




Average Assessech,Home Value (2010)

$1,200,"000 ‘

$1!

*  Total Assessed Value of |
Residential Homes=

$

$2,93

36,727,200

Red River Stage Harbor

Sulfur Taylors Barnstable~ Massachusetts

Springs/Bucks Pond/Mill County- "
Creek Creek

2010 Census




Your Government & Iaxes

— $%

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek



Average Single Family Property Tax Bill (2013)
J
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Chatham Harwich Barnstable County “..Massachusetts

MA Dept of Revenue & Town of Barnstable, 2013
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Average Annual J\Nater Bill (2012)

/

Chatham Harwich Barnstable County “Massachusetts

Tighe & Bond, MA Water Rate Survey, 2012
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Chatham Barnstable County (Towns Maéé'échusetts
of: Barnstable, Bourne, A
Falmouth, and Chatham)

pt

Tighe & Bond, MA Sewer Rate Survey, 2012




The Problem

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek






Massachusetts Estuaries Project

Opportunity for towns to obtain independent analysis of
nitrogen loading and it's impact on water quality

Provides water quality, nutrient loading, and
hydrodynamic information

Water quality monitoring — minimum of 3 years of data
for each embayment

Watershed model links water quality data to nitrogen
loads




AT LY TR, g
Cape-Wide Controllable
Nitrogen Loads

<1%

—

M Septic

® Lawn Fertilizers

M Impervious Surfaces

M Wastewater Treatment Facilities

M All Other

Note: Data averaged from existing Massachusetts Estuaries Project Reports




e Y DETR W e
Stage Harbor Controllable
Nitrogen Loads

5%

M Septic Systems

M Lawn Fertilizer

W Impervious Surfaces

Massachusetts Estuaries Project, Mar 2007




B i e e W i S —
Sulphur Springs/Bucks Cree
Controllable Nitrogen Loads

M Septic Systems
M Lawn Fertilizer

W Impervious Surfaces

M Wastewater Treatment Facility

Massachusetts Estuaries Project, Mar 2007
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Taylors Pond/Mill Creek Controllable
Nitrogen Loads

%

M Septic Systems

M Lawn Fertilizer

i Impervious Surfaces

Massachusetts Estuaries Project, Mar 2007




Nitrogen Problem

Base Map Nitrogen
~ Town Lines Ecological Indicators Embayments with Removal Target
@® Healthy Total NLoad Percent Removal
"~ Rivers ©® Healthy/Moderately Impacted 0 %
Embayment Boundary ® Healthy/Significantly Impacted 1-52%
On Land @® Moderately Impacted 903 -72 %
On Sea ® Moderately Impacted/Significantly Impacted 73 -86 %
® Significantly Impacted 87 - 100 %
Major Roads @ Significantly Impacted/Significantly Degraded Subwatersheds with Removal Target
~_ US Highway ® Significantly Degraded Total NLoad Percent Removal
.- State Highway Yearly Nitrate Concentration Averages 0.1 % - 9%
Roads e 0-0.5mg/l in Public Supply Wells 9.1% -38%
0.5 - 1 mg/I 38.1%-62 %
@ Structures 1 - 2.5 mg/l 62.1 % -86 %
< Ponds e 2.5-5mg/l 86.1 % - 100%

Sources: MassGIS, MEP, CCC



Pre-Colonial Conditions: Stage Harbor

Contour Plot of modeled total
nitrogen concentrations
(mg/L) in the Stage Harbor
system, for no anthropogenic
loading conditions.

(Source: MEP 2007)



Present Conditions: Stage Harbor

Contour plot of average total
nitrogen concentrations
from results of the present
conditions loading scenario, for
the Stage Harbor system.

(Source: MEP 2007)



Build-out Conditions: Stage Harbor

Contour Plot of modeled total
nitrogen concentrations
(mg/L) in the Stage Harbor
system, for projected build out
loading conditions.

(Source: MEP 2007)
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Contour Plot of
modeled total
nitrogen
concentrations
(mg/L) in the
Sulphur
Springs/Cockle Cove
Creek system, for no
anthropogenic
loading conditions.

(Source: MEP 2007)

Pre-Colonial Conditions: Sulfur Springs/Bucks Creek



Contour Plot of
modeled total
nitrogen
concentrations
(mg/L) in the
Sulphur
Springs/Cockle Cove
Creek system, for
present loading
conditions.

(Source: MEP 2007)

Present Conditions: Sulfur Springs/Bucks Creek



Contour Plot of
modeled total
nitrogen
concentrations
(mg/L) in the
Sulphur
Springs/Cockle Cove
Creek system, for
projected build out
loading conditions

(Source: MEP 2007)

Build-out Conditions: Sulfur Springs/Bucks Creek



Contour Plot of modeled total
nitrogen concentrations
(mg/L) in the Taylors Pond/Mill
Creek system, for no
anthropogenic loading conditions.

(Source: MEP 2007)

Pre-Colonial Conditions: Taylors Pond/Mill Creek



Contour Plot of modeled total
nitrogen concentrations
(mg/L) in the Taylors Pond/Mill
Creek system, for present loading
conditions.

(Source: MEP 2007)

Present Conditions: Taylors Pond/Mill Creek



Contour Plot of modeled total
nitrogen concentrations
(mg/L) in the Taylors Pond/Mill
Creek system, for projected build
out loading conditions.

(Source: MEP 2007)

Build-out Conditions: Taylors Pond/Mill Creek



Nitrogen Problem

Base Map Nitrogen
~ Town Lines Ecological Indicators Embayments with Removal Target
@® Healthy Total NLoad Percent Removal
"~ Rivers ©® Healthy/Moderately Impacted 0 %
Embayment Boundary ® Healthy/Significantly Impacted 1-52%
On Land @® Moderately Impacted 903 -72 %
On Sea ® Moderately Impacted/Significantly Impacted 73 -86 %
® Significantly Impacted 87 - 100 %
Major Roads @ Significantly Impacted/Significantly Degraded Subwatersheds with Removal Target
~_ US Highway ® Significantly Degraded Total NLoad Percent Removal
.- State Highway Yearly Nitrate Concentration Averages 0.1 % - 9%
Roads e 0-0.5mg/l in Public Supply Wells 9.1% -38%
0.5 - 1 mg/I 38.1%-62 %
@ Structures 1 - 2.5 mg/l 62.1 % -86 %
< Ponds e 2.5-5mg/l 86.1 % - 100%

Sources: MassGIS, MEP, CCC



Eelgrass Extent

Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

Eelgrass
Eelgrass Extent

Sources: MassGIS



Phosphorus Problem

Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

. State Highway
Roads

@ Structures
Ponds

Phosphorus

Priority Ponds

Trophic Status

@» Eutrophic Most Impacted
Mesotrophic
Oligotrophic Least Impacted
Not Interpreted

Sources: MassGIS, MassDOT, CCC



Title 5 Compliance Issues

Base Map Existing Conditions

“_ Town Lines @ Approx. Locations of Loans Issued for Title 5 Repair
* Potential Title 5 Compliance Issues

Rivers
@ Wastewater Treatment Facility

Embayment Boundary
On Land ® Groundwater Discharge Points

On Sea Sewered Parcels

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

Sources: MassGIS, MassDOT, MassDEP, Barnstable County Community Septic Loan Program, CCC
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Existing & Proposed Solutions

Red River

Stage Harbor
Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek



Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

Sources: MassGIS, MassDOT, MassDEP, Barnstable County Community Septic Loan Program, CCC

Existing Infrastructure

Existing Conditions

% Approx. Locations of Loans Issued for Title 5 Repair
* Potential Title 5 Compliance Issues

@ Groundwater Discharge Points
Sewered Parcels
Enhanced Attenuation Sites

Wastewater Treatment Facility

% Pipe
Stormwater

Public Supply Wells

® Public Water Supply Well
Small Volume Wells, Non-Transient
Proposed Public Water Supply Well
Surface Water Supply
Small Volume Wells, Transient

® ©® @

®



Base Map

“ Town Lines

Rivers

Embayment Boundary
On Land
On Sea

Major Roads

“~— US Highway

.- State Highway
Roads

@ Structures
Ponds

Proposed Infrastructure

Proposed Conditions
Natural Attenuation Sites
Bridge

N
L4
-\
@ Culvert
r N
w Inlet

Pipe
% Sewer Alternatives

Stormwater

CWMP Sewershed Phasing
No Date Set
Phase Date
2001 - 2010
2011 - 2020
2021 - 2030
2031 - 2040
2041 - 2050

Sources: MassGIS, MassDOT, CCC



Framework for Addressing
Solutions Moving Forward

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek



Site Scale | Neighborhood | Watershed | Cape-Wide

e Compact Development @ Remediation of Ex. Dev. Jf %o  Fertilizer Management
@ Transfer of Dev. Rights 9. Stormwater BMPs

' @ Title 5 Replacement @ Adv. Central. Treatment
@ /A On-site Denitrifying @ Satellite Treatment @ Wastewater Transport
Enhanced I/A Systems STEP/STEG e Treated Effluent Disposal
@ Toilets: Urine Diversion @ Conventional Treatment

AW,
@ Toilets: Composting N 1 Wetlands: Surface Flow
-w
@ Toilets: Packaging “ Wetlands: Subsurface Flow
W
g Stormwater: Bioretention
-‘!!!- -:.-h Stormwater: Wetlands @ Disposal: Ocean
-

@ Eco-Machines & Living Machines
o Phyto-lIrrigation

| Preve-
ntion

O Phyto-buffers @ Fertigation
Permeable React. Bar. Aquaculture/Shellfish

Inlet / Culvert Widening
Pond / Estuary Dredging

. Existing Water Bodies

. Regulatory

Surface Water Remediation Wetlands

WA




Alternatives: Screening Method

NOUTLAWN =

. Wastewater

. Existing Water Bodies

. Regulatory

Targets/ Goals

Present Load: Target: f— Reduction Required:
X kg/day W Ykg/day = N kg/day
Composite Target Areas

A. High Nitrogen Reduction Areas
B. Pond Recharge Areas

C. Title 5 Problem Areas

09 59 OO
955



All materials and resources for the Stage Harbor
Group will be available on the Cape Cod Commission
website:

http://watersheds.capecodcommission.org/index.php/watersheds/lower-cape/stage-harbor-group

Red River

Stage Harbor

Sulfur Springs/Bucks Creek
Taylors Pond/Mill Creek



