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What is the 208 Plan?



Clean Water Act Section 208
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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

CAPE COD
COMMISSION




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 Watershed Working Groups
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o0a \ [Affordability,| | Baseline | | TENOIO0Y || \yarershed
Work Plan Financin Conditions fee| OPHOMS Ll Stenarios  fu
2 Roles 9 Review
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July August September October December

208 Planning Process
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Advisory
Board

Tech
Panel

September

Regulatory, Legal & Institutional Work Group

Water Protection Collaborative

Technical Advisory Committee of Cape Cod

208 Planning Process

December

October



Goals, ili
T e Aff_ordab_lllty,
Financing

& Roles

" 4 Public
Meetings:
Aug 26-29

4 Public
Meetings:
July 15-18

-
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Baseline

\

Conditions

J

e N\ [ h
Technology Watershed
Options '
_ Scenarios
Review
\_ J J

208 Planning Process
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Baseline
Conditions

4 A

Technology
Options
Review

. J

- N\

Watershed
Scenarios

o J

r~ ~
11 Working
Group Meetings:
Sept 18-27

Lower Cape
Herring River
I — - Pleasant Bay
@ Stage Harbor Group

QOuter Cape
Provincetown Harbor

! 7 | Wellfleet Harbor & Pamet River

Subgroup Boundaries
208 Water Quality Management Plan Update

Mid Cape

@ cape Cod Bay Group
"~ Lewis Bay to Bass River
Three Bays & Centerville River

Nauset and Cape Cod Bay Marsh Group

Upper Cape
Waquoit Bay & Popponesset Bay

Upper Cape West & South




Baseline
Conditions

11 Working
Group Meetings:
Sept 18-27

( \

&

' Preve-
ntion

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

( N

Technology
Options
Review

r ~

11 Working

Group Meetings:
Oct 21-Nov 5

Site Scale | Neighborhood | Watershed |

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

Transfer of Dev. Rights
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O Phyto-Irrigation
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PRBJ Permeable React. Bar. @ Aquaculture/Shellfish

Inlet / Culvert Widening

Pond / Estuary Dredging
v ds

(

Watershed
Scenarios

(.

Cape-Wide

. Wastewater
. Stormwater
. Existing Water Bodies

. Regulatory

anning Process
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- Technolo
Baseline 10109y Watershed
. Options :
Conditions : Scenarios
Review
V' . | 4
11 Working 11 Working 11 Working
Group Meetings: Group Meetings: Group Meetings:
Sept 18-27 | Oct 21-Nov 5 ) 1 Dec 2-11

208 Planning Process
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- Technolo
Baseline 10109y Watershed
. Options -
Conditions : Scenarios
Review
11 Working 11 Working 11 Working
Group Meetings: Group Meetings: Group Meetings:
Sept 18-27 | Oct 21-Nov 5 ) ! 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
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L.ocal Progress to Date

Bass River
Lewis Bay
Parkers River



Barnstable: 1970-2013

From 1978 Section 208 Plan

The major 208 concern for Barnstable is the protection of its
public water supply wells.

The Planning Board appears to be interested in water supply
protection as indicated by its recent zoning proposals. The
coordination of town boards and the water utilities is
essential to the success of this effort in Barnstable.

Possible consolidation of the water utilities or some formal
coordinative mechanism should be seriously considered to
insure efficient and effective protection of the town's water
resources.

While the town is presently constructing an expansion of the
sewage treatment plant and collection system with EPA 201
funds, it has not addressed all of the wastewater
management problem areas in the town. Additional 201
facilities planning must be carried out to demonstrate a
sewer need exists under present EPA criteria.

Certain problem areas are included as future phases of the
sewer collection system expansion in the "Sewer Service
Areas" delineated in the 208 plan and would be eligible for
201 funding assistance.

The present Hyannis treatment plant has the necessary
capacity to handle all sewer service area needs in Hyannis.
Should the town want to expand the collection system
beyond these sewer service areas, 201 funds will not be
available for these expansions or for an additional treatment
plant.

The need for collection system expansion in the Hyannis
area should be carefully considered in assessing the plant's
ability to accept wastewater from Yarmouth since the
Hyannis treatment plant cannot be expanded beyond its
present capacity.

The town should consider, in the near future, entering into a
201 facilities plan to resolve the present Category 2 problem
areas possibly through decentralized solutions.

The 201 study and efforts of town board should address the
coastal water quality problems of the town, particularly
Lewis Bay.

Section 208 Areawide

Title 5 of State Sanitary
Code goes into effect for

Plan for Cape Cod
Approved

regulation of on-site
wastewater systems.
> Upgrade WPCF to
secondary and hook-up
of Barnstable Village
with 4.2 MGD capacity

U.S. Clean Water Act
Approved

CCPEDC Designated
Section 208 Planning
Agency

1971 1972 1974

19,842 #k poputaTion chanc: (+55.72%) NI 30,398 ik




Barnstable: 1970-2013

1st NPC - Project Scope
for an expanded WWFP
Project, Secondary
Clarifier

> Three Bay Nitrogen

MEPA Scoping of EIR Evaluations

Design and
Construction of
Aeration System &
Biological Process
Modifications

Environmental >
Notification Form (ENF)

> WWEFP Plan of Study Two short sewer
extension projects
Wastewater Begins
Facililities Plan Town-wide
started Wastewater > Cape Cod Community
Facility Plan College Wastewater

Planning Evaluations

1998

D 30,398 40,949 ikt crance RN 47,821 AARRA




Barnstable: 1970-2013

Lake Wequaquet Sewer
> Design

2nd Notice of Project
Change defers WW
alternative analysis until
MEP reports.

NPC submitted
because more than
three years had
passed and MEP
needed to be
addressed.

NPC and resulting
Secretary’s
Certificate limiting
recommendations of
Nutrient Management WWEFP to the AOCs.
Plan Project Scope

47,821 ARRAR

> MEP Report -
Popponesset (shared
embayment)

3rd Notice of
Project Change for
facility
improvements
expansion to 4.2
mgd treatment

>

>

MEP Report - Three
Bays (shared
embayment)

MEP Report - Rushy
Marsh

5th Notice of Project
Change to construct
new Main Street pump
station.

4th Notice of Project
Change to install Rte.
132 force main to
connect CCCC, develop
sand filter beds at
McManus.

Draft Wastewater
Facilities Plan (DEIR)

> MEP Study: Centerville
River




Barnstable: 1970-2013

Phase | Stewarts Creek
Authorized

Final Wastewater
Facilities Plan, (FEIR) Board of Health adopts
Interim regulation for

Protection of Saltwater

Final Comprehensive Estuaries, limits septic

Wastewater Facilities Cape Cod flows for new
Plan Commission residential
DRI Decision development.
+ NMP
MEPA Scope + MEP Report - Lewis
Certificate on Adaptive Nutrient > Bay (shared
Waste Water Man Plan for Management embayment)
Facilities Plan WPCF Plan Project
Scope Updated




Town Council
rejects Wequaquet
Lake ($42 Million)
and Stewarts Creek

Barnstable: 1970-2013

(53._3 million)
projects. Special Election to
reverse Stewarts
> Creek Project fails
. on turnout
gt?\ge\t,\{:’elf;';\)ﬂam threshold. Special
Board of Health Station approved. \Igle?/i:t:l\,?lea;i;d gﬁLé-SQI'TON'
expalnd§ In}tcerlm $9,000,000 First Citizens from Local Borrowing
regulation c}r Advisory Option Authorization
Protection o . Town Council Committee Receipts for
?al@water Es?l"ar'es' Revote, meeting Authorized. Wastewater/Roa
imits septic flows authorizes Phase > ds Infrastructure
for new commercial Il Stewarts Creek, Marstons Mills rogram
development. $3,300,000 WWTF 50% sefgated
Discharge Betterment
Permit Policy
Adopted.
2009 A 2041

D 45,193 ARRAA



Barnstable: 1970-2013

EENF CWMP Submitted

MEPA Certificate on
Needs Assessment EENF
Report approved

Dedicated Wastewater

Revenue Fund from 30-year Sewer
Alternatives Assessment Local Option Receipts Betterment legislation
Approved. approved.




Brewster

Wastewater plan

U.S. Clean Water
Act approved

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

CCPEDC
Designated
Section 208
Planning Agency

From 1978 Section 208 Plan

Present and future town well sites should be
protected from the non-point sources resulting from
New development by creating Watershed Protection
Districts.

The town should cooperate in regional water supply
planning to determine future water supply needs of
neighboring towns and whether it can assist.

WASTEWATER: It is expected that no new problem
areas will develop and that present problem areas
will be controlled during the planning period.

The Orleans 201 facility plan will soon be underway
and the cooperation of Brewster in the planning of a
septage facility in Orleans that can meet Brewster's
septage treatment needs is highly recommended.

It is recommended that Brewster consider
cooperating in a regional landfill monitoring program.

The town should form a Water Quality Advisory
Committee.

The first task of the committee might be participation
in facility planning for regional septage treatment
with Orleans.

Section 208 Areawide
Plan for Cape Cod
Approved

1979



Brewster: 197/0-2013

Pleasant Bay Area of
Critical Environmental
Concern designation

Wastewater plan
Designation of Inner

Cape Cod Bay Area of
Critical Environmental
Concern

Orleans, Brewster and
Eastham Ground Water
Protection District
created

1985 1986 1987 1989

5,226 ARR 8,440 ARAA



Brewster: 197/0-2013

Title 5 amended

Wastewater plan
(details needed)

Hydrogeologic and

> Hydrochemical Pleasant Bay Resource
Assessment of the Management Plan
Brewster Landfill Approved

1994 1995 1996 1997 1998 1999




Brewster: 197/0-2013

Alum

> Treatment

of Long
Pond

MEP Report -

Pleasant Bay
»(shared

embayment)

Pleasant Bay
Resource
Management Plan
Update

2006 2007

IR 10,094 ARAAR

MEP Report -
Namskaket Creek
(shared embayment)

MEP Report - Little
Namskaket Creek
(shared embayment)

Phase | of IWRMP
begins. CDM-Smith

hired
Brewster Freshwater
Pleasant Bay Resource N ;
Management Plan Ponds: Water Quality
Update Status and )
Recommendations for
| Future Activities
Brewster Water
Protection District DCPC

approved > Wastewater

Regionalization Study
(Orleans- Brewster-
Eastham)

9,820 ARRAR B |



IWRMP Phase |
Funding.
$100,000

Brewster: 197/0-2013

Draft National Pollutant
Discharge Elimination
System (NPDES) Phase Il
Municipal Separate
Storm Sewer System

> MEP Report - Bass River
(shared embayment)

Construction of Well #6
approved. $3,220,000

Cape Cod Water

Resources Restoration

Projects. $50,000 (Clirypizen 115 2o e
! governing discharges to
| municipal Storm system

> IWRMP Phase | report
released

> Horsley Witten
Group hired for
IWRMP Phase Il

First Half of IWRMP
Phase Ill funding
approved. $130,000

Second Half of IWNRMP
Phase Ill funding
approved. $125,000

Pleasant Bay Resource
Management Plan
Update




From 1978 Section 208 Plan

D e n n I S Dennis has a professional health agent and the town’s health

regulations already implement many of the 208 plan
recommendations.

It is recommended that the town consider creating a "Seasonal
Residential District" in the area south of Lower County Road
and carefully control the conversion of seasonal dwellings in
this area.

Septage treatment is a problem in Dennis. It is recommended in
the discussion of "Facility Planning in Non -Sewered Areas" that
Dennis should join with Yarmouth in a regional facility.

Since the town is not planning to construct any sewage
collection systems, septage flows may be large enough to make
a separate facility cost-effective. Another possibility that should
be investigated is regionalization with Harwich.

Implementation of the 208 water quality plan in Dennis should
give priority to establishing watershed protection districts and
implementing on -site system management and septage
treatment.

The Water District has developed extensive wellfields and
pumping capacity, which should require little expansion to
serve the 1995 population

Dennis may have water resources in excess of its needs, which
could be called upon to supply other towns in the future.

Dense development in the southern half of Dennis and along Title 5 of State Sanitary
Bass River may restrict the amount or area available for Code goes into effect

recharge protection purposes. for regulation of on-site
wastewater systems.

Bass River
wastewater study

CCPEDC Designated Section 208
Facilities plan U.S. Clean Section 208 Areawide Plan
recommending sewer Water Act Planning Agency for Cape Cod
system Approved Approved

1962 1964 1966 1970 1972 1974 1976

3,727k  rorutation cHance: (FETINNINND 6,454 At ropulation cranGEI(SISTINNNNNNND 12,360 ARk i




Dennis: 1970-2013

> Swan River Project
Report to Dennis Board
of Health,

Effect of Route 6 Storm
Drainage Improvements
on Bass River

Title 5 update

1992

ST 12,360 AR roruLATONCHANGENNNNNND 13,864 AAMAA/  porulsTioNCHANGENNIEEEEED 15,973
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Dennis: 1970-2013

Quivett Creek Study
(fecal coliform), 2002,
Town of Dennis

"Bass River
Subwatershed,
February 2003,
Executive Office of
Environmental

Affairs (EOEA) Cape Cod
Watershed Team"

USEPA Phase Il
Stormwater Discharge
Permitting and
Stormwater Pollution
Prevention Plan

Final
Dennis
ponds

report
Needs Assessment e

Report completed by
Sterns and Wheler for by CCC &
Dennis Water District SMAST

MEP Report - Bass River
(shared embayment)

> MEP Report - Swan
Pond (shared
embayment)

> MEP Report - Herring
River (Harwich, shared)

D 15,973 ARMAAR

- poputaTion cranGE: (ESEIIIIININNNNNNED 14,207 AAAAA



Yarmouth: 1960-2013

From 1978 Section 208 Plan

The Wastewater management problems are reported to be severe in the
commercial zone along Route 28. Water supply protection is also of critical
concern to the town since development is rapidly encroaching upon
existing and future wellfield areas.

On-site system rehabilitation in problem areas is recommended, and
would be eligible for funding.

A sewer to serve the commercial Route 28 strip is necessary and cost-
effective. The projected plan is approximately 0.5 MGD.

Regionalization with Barnstable, (i.e. purchase of capacity at the
Barnstable treatment plant) is desirable.

It is recommended that the town immediately investigate the possibilities
for regionalization with Barnstable. A separate septage facility would then
be necessary, and regionalization with Dennis should be considered.

If regionalization with Barnstable is not politically feasible, the next best
alternative under the 208 criteria is use of Site D for spray/irrigation or
overland flow.

The lagoon treatment process proposed by the EIS to precede spray
irrigation has several important advantages over other methods. It is easy
to operate and maintain and produce almost no sludge.

Aggressive efforts to upgrade and maintain on-site systems will be
necessary if creation of new sewer needs is to be avoided.

U.S. Clean Water
Act Approved

Bass River wastewater
study (ref. Yarmouth
EENF Draft CWMP)

5,504 % poruATONCHANGENENENENED 12,033

As soon as construction of the sewage/septage facilities is underway, the
town should begin setting up a mandatory on-site system pumping
program.

Non-structural controls, including control of multi-family dwellings and
possibly larger lot zoning, could help to prevent the development of
serious problems.

The town will have to face growth control issues in the implementation of
its sewer construction project and water quality planning efforts.

If limited sewage treatment and disposal capacities are available, the town
will have to pass special bylaws to control the rate of hook-up and to
allocate capacities to abutters.

The planning board is proposing to eliminate the grandfather clause on
substandard lots south of Route 28, and should also consider a "Seasonal
Residential District" overlay to control conversions.

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

Board of Health Sub-
Surface Sewage
Master plan for Disposal Regulations
I> sewers south of enacted.
Route 6:
24 pumping stations
and 5-mg/d facility Section 208 Areawide
with groundwater Plan for Cape Cod
discharge Approved

CCPEDC Designated Environmental Impact
Section 208 Statement (EIS)
Planning Agency

1976 1978




Yarmouth: 1960-2013

I Water Resources
Protection Study

Board of Health
Wastewater Treatment
Plants Regulation
enacted

Board of Health Sewage
Discharge Permit
Regulation enacted

Board of Health
Wastewater Treatment
Plants Regulation

enacted.
Draft Facility Plan for Board of Health Sewage
Wastewater and Discharge Permit
Septage Management. Regulation

enacted.(Flow of 2,000
gallons per day or
greater)

1989

DD 18,449 i4y  corvnToNCHANGEINNNNNED 21,174 AdiAIEEEEED B




Yarmouth: 1960-2013

Board of Health
regulation for
Inspection and
Maintenance of On-Site
Sewage

Disposal Systems
enacted"

Board of Health
regulation for

i Inspection and
Yarmouth-Dennis Maintenance of On-Site

> Septage Sewage Disposal
Treatment Plant Systems enacted.
begins operation

Title 5 update

1992 1993 1994 1995

DD 21,174 Akkk - roruTONCRNENNND 24,807 Atk 0 D



> Integrated Water

Resources Planning
Committee formed to
oversee wastewater
planning

Yarmouth: 1960-2013

Town of Yarmouth
Barnstable County
Wastewater Grant
Application

> Board of Health
Septic System

Database,

Wastewater Needs

Survey for

Property Owners
of Route 28 Area

Businesses

Needs Assessment

Board of Health
Pilot Database

IWRP Committee,
Status Report on
Wastewater Needs

IWRP Committee,
Status Report on
Wastewater Needs




Yarmouth: 1960-2013

Phase Il CWMP,
Methodology for

Board of Health Data
Review

Demarcation of Effluent

Disposal Areas

Phase Il CWMP
Selection of
Conceptual Sewer
Service Areas A and

Phase Il
Disposa

>

CWMP, Effluent
| Site Screening

Phase Il CWMP
Conceptual Sewer
System Plans and Costs

Phase Il CWMP
Wastewater Solution
Concept Plan Summary
and Cost Recovery
Options

Phase Il CWMP,
Hydrologic Analysis of
Effluent Disposal Sites

Infiltration Testing
Results: Field
Assessment of Site
Potential

>

>

Small Community-Size
Wastewater Treatment
Technologies Evaluation

>

IWRP Committee,
Status Report

Phase Il CWMP Cost
Recovery Options for
Sewer and Treatment

Phase Il CWMP
Suggested Cost
Recovery Options for
Sewer and Treatment

IWRP Committee —
Positions on Policy
Issues related to
Wastewater Program




Yarmouth: 1960-2013

Fall Workshop,
Wastewater
Management Planning
in Yarmouth

> CDM Report—
Nitrogen
Loading Study

Phase IV CWMP
Conceptual
Wastewater
Collection System
Plans and Costs

Evaluation of Bass River

Route 28 Corridor
Collection System
Design and
Construction Costs for
South Lewis Bay and
South Parkers River
West

Phase V CWMP Cost
Effective Analysis for
Three Treatment
Scenarios

Cost Effective Analysis
for Three Treatment
Scenarios

Phase V CWMP Route
28 Corridor Collection
System Design and
Construction Cost
Comparisons and Cost
Recovery Scenarios

Railroad Bridge relative

Phase Ill CWMP Route
28 Conceptual Sewer
Layout with Costs/
Alternatives

Phase IV CWMP
Sewer System
Layout — Criteria

flows

to restriction of tidal

Summarizing
Parker River

Restriction

Technical Memo:

Bridge — Tidal

> MEP Report - Lewis Bay
(shared embayment)




Yarmouth: 1960-2013

I> MEP Report - Bass River

Phase 1 Preliminary (shared embayment)

Design, Pumping

Stations, Hydraulic I Overview of Sewer
Evaluation of Pumping Program Financing
Stations Options — Yarmouth SEIR | CWMP

PRESENTATION:

I> Comprehensive CWMP DRI public hearing on
Wastewater Presentation: SEIR | CWMP
Management > Why We Need
Planning Sewers
Primnan peler 1L cene | P Lot Mecting ot
W o Preliminary CWMP :
astewater Alternatives Byt con§truct|on, Phase 2
with Barnstable Was%e\'lvater Design, $58,000,000
Treatment DRI public
Plant i
In?]rc‘)v'ative gﬁa&?\ﬁ: Yarmouth halts
Energy Draft ! wastewater planning,
Alternatives/ CWMP W|tPI\§1raws CWMP
Sustainability application.

Yy 23,793 ik -

POPULATION: 23,793
(-4.09%)



Did we miss anything?



Your Watersheds

Bass River
Lewis Bay
Parkers River












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 Golf Course Managed Lawns
Approximate Municipal Managed Lawns

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%

0 49 ‘&é“ N
o \02 \0 x$ S &, NS o
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Buildout

Increase in Non-Residential Square Footage

400%

® Regional Buildout ®mLCP =CWMP

350%

300%

250%

200%

150%

100%




The People

Bass River
Lewis Bay
Parkers River



2010 Census




Population (201 )

4 17.8 % of the Total Cape Cod |
. Population

T T E

Bass River - Lewis Bay Parkers River




PR d™,

Median Age (20

O

ot
P i

‘Bass River

Lewis Bay

I

Parkers River

Barnstable
County

Massachusetts

2010 Census




PAR it ™

Median Income (2010)

$70,000

$60,000

$50,000 -

$40,000,

,:;‘f’_
0y

.

7

&)

Bass River

Lewis Bay Parkers River Barnstable = Massachusetts
7 County

American Community Survey




Race - % White (2 10) T W \.
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100.0%
90.0%
80.0% -
70.0%
60.0%

|
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Lewis Bay‘;f-"' Parkers River Barnstable Massachusetts
7 County

- Bass River

2010 Census
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100.0%
90.0%
80.0%

" Bass River Lewis Bay{‘?" Parkers River Barnstable Massachusetts
7 County

2010 Census
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Average Assessed Hon*’} «Value (2010)
$700,000 ‘ & — \

=

$€

*  Total Assessed Value of \

Residential Homes=
5 Gb6vg)) $,348,120

$4

Bass River Lewis Bay Parkers River Barnstable  Massachusetts
5 County

2010 Census




Your Government & Iaxes

— 89

Bass River
Lewis Bay
Parkers River



$6,000

$5,000

Average Single Family Proper

e’ A

Barnstable Brewster Dennis

Yarmouth Barnstable = Massachusetts
County

MA Dept of Revenue & Town of Barnstable, 2013
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Average Annual Water/\K (2012)
$600 = =

Tighe & Bond, MA Water Rate Survey, 2012




g™

Average Annual Sewer |

$800 /

Bafnétabl'e County (Towns Massachusetts
of: Barnstable, Bourne,
Falmouth, and Chatham)

-8

~ Barnstable

Tighe & Bond, MA Sewer Rate Survey, 2012




The Problem

Bass River
Lewis Bay
Parkers River






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




Cape-Wide Controllable
Nitrogen Loads

<1%

| Septic

® Lawn Fertilizers

i Impervious Surfaces

Pl
® Wastewater Treatment Facilities &

® Landfill and Farm Animal Loads :

Note: Data averaged from existing Massachusetts Estuaries Reports
r "L ¥




8%

Bass River Controllable

<1%

Nitrogen Loads

M Septic
® Lawn Fertilizers
i Impervious Surfaces

® Wastewater Treatment Facilities §

® Landfill and Farm Animal Loads

Massachusetts Estuaries Project, 2011
; -y Y '/v N




Lewis Bay Controllable
Nitrogen Loads

| Septic
@ Lawn Fertilizers
i Impervious Surfaces

m Wastewater Treatment Facilities §

® Landfill and Farm Animal Loads

Massachusetts Estuaries Project, 2010




Parkers River Controllable

1%
7%

Nitrogen Loads

M Septic
® Lawn Fertilizers
i Impervious Surfaces

® Wastewater Treatment Facilities §

® Landfill and Farm Animal Loads

Massachusetts Estuaries Project, 2010
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Nitrogen Problem

Base Map Nitrogen
~_ Town Lines Water Quality Stations 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 53-72%
On Sea ® Moderately Impacted/Significantly Impacted 73 -86 %
. @ Significantly Impacted 87 - 100 %
Major Roads By el - "
~_US Highway ) S!gn{ﬁcantly Impacted/Significantly Degraded Subwatersheds with Removal Target
@ Significantly Degraded Total NLoad Percent Removal
- State Highway Yearly Nitrate Concentration Averages 0.1 % - 9%
Roads e 0-0.5mg/l in Public Water Supply Wells 9.1 % -38 %
@ Structures 0.5 -1 mg/! 38.1% -62 %
" Ponds 1-2.5mg/l 62.1 % - 86 %
e 2.5-5mg/l 86.1 % - 100%

Sources: MassGIS, MEP, CCC



Pre-Colonial Conditions: Bass River

Contour plots of modeled
total nitrogen
concentrations (mg/L) in
Bass River System, for no
anthropogenic loading
conditions, and bathymetry.
The approximate location of
the sentinel threshold station
for Bass River System (BR?7) is
shown.

(Source: MEP 2011)



Present Conditions: Bass River

Contour plots of average
total nitrogen
concentrations (mg/L)
from results of the present
conditions loading scenario, for
Bass River System. The
approximate location of the
sentinel threshold station for
Bass River System (BR7) is
shown.

(Source: MEP 2011)



Build—ut Conditions: Bass River

Contour plots of modeled
total nitrogen
concentrations (mg/L) in
Bass River System, for
projected build-out loading
conditions, and bathymetry.
The approximate location of
the sentinel threshold station
for Bass River System (BR?7) is
shown.

(Source: MEP 2011)



Pre-Colonial Conditions: Lewis Bay

Contour plots of modeled
total nitrogen
concentrations (mg/L)
In the Lewis Bay system,
for no anthropogenic
loading conditions, and
bathymetry. The
approximate location of
the sentinel threshold
station for the Lewis Bay
system (BHY-3) is shown.

(Source: MEP 2010)



Present Conditions: Lewis Bay

Contour plots of
average total nitrogen
concentrations from
results of the present
conditions loading
scenario, for the Lewis
Bay system. The
approximate location of
the sentinel threshold
station for the Lewis Bay
system (BHY-3) is
shown.

(Source: MEP 2010)



Build-out Conditions: Lewis Bay

Contour plots of modeled
total nitrogen
concentrations (mg/L)
in the Lewis Bay system,
for projected build-out
loading conditions, and
bathymetry. The
approximate location of
the sentinel threshold
station for the Lewis Bay
system (BHY-3) is shown.

(Source: MEP 2010)



Pre-Colonial Conditions: Halls Creek

@k,
iy

Contour plot of modeled
total nitrogen
concentrations (mg/L)
in Halls Creek, for no
anthropogenic loading
conditions.

(Source: MEP 2010)



Present Conditions: Halls Creek

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

(Source: MEP 2010)



Build-out Conditions: Halls Creek

Contour plot of modeled
total nitrogen
concentrations (mg/L)
in the Halls Creek system,
for projected build-out
loading conditions.

(Source: MEP 2010)



Contour plot of modeled total nitrogen
concentrations (mg/L) in Parkers River, for no
anthropogenic loading conditions.

(Source: MEP 2010)

Pre-Colonial Conditions: Parkers River



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

(Source: MEP 2010)

Present Conditions: Parkers River



Contour plot of modeled total nitrogen
concentrations (mg/L) in the Parkers River
system, for projected build-out scenario loading
conditions.

(Source: MEP 2010)

Build-out Conditions: Parkers River



Nitrogen Problem

Base Map Nitrogen
~_ Town Lines Water Quality Stations 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 53-72%
On Sea ® Moderately Impacted/Significantly Impacted 73 -86 %
. @ Significantly Impacted 87 - 100 %
Major Roads By el - "
~_US Highway ) S!gn{ﬁcantly Impacted/Significantly Degraded Subwatersheds with Removal Target
@ Significantly Degraded Total NLoad Percent Removal
- State Highway Yearly Nitrate Concentration Averages 0.1 % - 9%
Roads e 0-0.5mg/l in Public Water Supply Wells 9.1 % -38 %
@ Structures 0.5 -1 mg/! 38.1% -62 %
" Ponds 1-2.5mg/l 62.1 % - 86 %
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



kxisting & Proposed Solutions

Bass River
Lewis Bay
Parkers River



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

A
L4
N
@ Culvert
-\
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

Bass River
Lewis Bay
Parkers River



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 Lewis Bay to
Bass River Group will be available on the Cape
Cod Commission website:

http://watersheds.capecodcommission.org/index.php/watersheds/mid-cape/lewis-bay-to-bass-river

Bass River
Lewis Bay
Parkers River



