Appendix A
Public Outreach

CDM Smith worked with the town of Harwich’s Water Quality Management Task Force and the
Wastewater Management Subcommittee through a series of meetings to complete this CWMP. This section
summarizes public presentations and community meetings held from 2007 to 2013. A recent copy of the
towns Frequently Asked Questions related to wastewater management is also included in this section.

= Public Presentations
* Community Meetings 1 -6

» Frequently Asked Questions



Public Presentations
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Draft Comprehenmve'wastewater Manageme
X (DCWMP) f :

Summary of Harwich Utility

180 Miles of Utility Pipes
= 5 Pumping Stations
= 3 Storage Tanks
= Treatment Facility
= Administration Offices and Maintenance Garages
= 40+ Year Program

= (Capital Cost Range (Today’s Dollars):

S$215 to $255
Million

2/14/2013



Harwich

Land Use
Development
1951 and 1999

= 400% population
growth from 1951 to
1999

Allen Harbor Algae Bloom
TR AR 111 Py SHEe e _

Summer 2007
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Controllable Sources of Nitrogen

Fertilizers

Stormwater -
Impervious
Surfaces

Local Control - Typical
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Nitrogen Removal By Technology

Effluent Nitrogen Levels of Treatment
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Figure 13-3
Sewer Service Area by Phase i s 4300 et Recommended Phasing Plan

Recommended Program —
Scenario 5A With Updates

Two Treatment Plants

First phases utilize regional solution by using Chatham
wastewater plant to treat Harwich flows from Pleasant Bay
watershed

Future phases utilize Harwich treatment plant built at
landfill site to treat and recharge wastewater from other
four watersheds

Program built in eight phases over 40 years
Includes 23 % growth at build-out
Capital costs range $180 to $230 Million

2/14/2013



Recommended Program —
Scenario 5A With Updates

= Non-infrastructure Components
= Public Outreach
=  Fertilizer Management Education
= Stormwater Best Management Practices
= Freshwater Pond Evaluations and Restoration
= Land Use Planning/ Zoning/ Acquisition

= Other

= Adaptive Management Process

CWMP Schedule

* November 2012 - WQMTF Wastewater Management
Subcommittee endorsed recommended program

= January 2013 - Board of Selectmen endorse filing of
recommended Draft CWMP program - ?

= February 2013 - Begin year long State and County
permitting review of Draft CWMP

= Spring 2013 Town Meeting actions
* Fund remainder of CWMP

*= Fund Phase 1 of recommended program

2/14/2013



Summary

= This is a complex planning process — one that will
continue indefinitely — as things will change — adaptive
management process

= The CWMP is intended to be a living document that will
adapt depending on results of earlier implementation
phases

= Most properties in town contribute to the problem —
not just those along a water body or those proposed for
sewering

= All benefit from improved water quality

2/14/2013
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Comprehenswe Wastewater Management Plan._

Welcome by:
Harwich Wastewater Management Subcommittee (WMS)

®m Larry Ballantine

m Dr. Stanley Kocot

m George Myers

® Robert Owens

B Frank Sampson (Chair)

Town Staff Advisors

® Paula Champagne (Board of Health)
m Sue Leven (Town Planner)

m Heinz Proft (Assistant Harbormaster)
m Craig Wiegand (Water Department)

Jim Merriam (Town Administrator)
® Ed McManus (Selectmen'’s liaison)

® Town Consultant — CDM




Meeting Purpose

®m Provide an overview of CWMP development
process and schedule

® Review why Harwich is undertaking this
important program

®m Notify local residents and business owners of
the importance for them to participate and
how they can do so.

Need for Citizen’s Advisory Committee
(CAC)

m Information exchange between residents and
Wastewater Management Subcommittee

m Active involvement to help formulate the
“right” plan for Harwich




Presentation Overview

® Principal members — CDM Project Team

®m Discuss what is a Comprehensive
Wastewater Management Plan (CWMP)

m Describe the planning process
® Review the project schedule
m Discuss the opportunities for public input

B Questions and comments

Challenges for Harwich

m Growth controls / planned growth
®m Protection of water supplies
m Surface water and groundwater quality

® Massachusetts Estuaries Project (MEP)




Why we are doing a CWMP?

m Develop a dynamic and formal program for
wastewater (and nitrogen) management to
meet future needs of community

® Preserve water resources
m Address the MEP nitrogen reduction goals

m Meet DEP requirements to address
nitrogen issues

®m Provide for “Smart” or planned growth
(Village Centers initiative)

Comprehensive Wastewater Management Plan

A CWMP Includes:

m A comprehensive wastewater needs evaluation

® Development of Wastewater management
alternatives to meet those needs

B A careful consideration and evaluation of
alternative plans

m A planning process “standardized” by DEP
m Continuous public participation




Conceptual Water Cycle

Non-Porous Earth and Confi

Sun’s Hoat
Causos Evaporation

MEP Status

®m Project on schedule

B Final results duein
2008

® Harwich embayments
— Pleasant Bay
— Allen’s Harbor
— Saquatucket Harbor
— Wychmere Harbor
— Herring River




Harwich MEP Embayments

BREWSTER

~

Saquatucket Harbor

hmere Harbor
: Allen's Harbor | LW¥<
Herring River uidiLliels Nantucket Sound

The CWMP Planning Process

m Wastewater Management Subcommittee
®m Project scope

— Phase 1

— Phase 2
®m Public involvement

® Regulatory / environmental review




Harwich Wastewater Management Subcommittee

Review Available Data

Phase 1

Current Conditions Future Conditions Needs Survey MEP Input
*Title 5 * Population Growth * Questionnaire * Preliminary MEP Input
* Quality - Economic Growth “ Input * Coordination
- Data - Water Supply * Pleasant Bay TMDL
- Soils
*Zoning

Conduct elimina
Needs Assessment Technical Issues

Wastewater Strategy

Preliminary Phase 2 Scope

File ENF

Revise Scope
as Needed

Phase 2

Natural Effluent Disposall Collection Treatment
Attenuation (o] ns System Options [l System Options

Evaluate Feasible Alternatives

= Technical
* Environmental * MEP Input

- Financial

Develop Draft
Recommended Program

Public Input

Develop
Implementation Program

File DCWMP and DEIR

Finalize




Ilterative Process

Costs

Wastewater
Management
Needs

TOWN
GOALS

Effluent
Disposal
Options

Schedule
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Phase 1
Phase 1

Task 1 Community Meetings

Public Communications Sept. 27, 2007
Plan and Meetinge Nov. 15, 2007

Jan. 10, 2008
Feb. 21, 2008

® ® ® ® @ May 1, 2008

2007 2008
Aug 8Bep Oct Nov Dec Jan Feb Mar Apr May Jun

Task 2
Review
Avallable Tagka Review of
Data Wastewater Neede Task 4 Phase 1
Assessment & DBAET (DEP,
Relatad Issuas Phase 1 gggﬂs
CWMP/ENF )

. = Public Meetings

Opportunities for Public Participation

H CAC involvement

®m Community meeting participation

m Website—hwqtf.com
m Cable TV
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VILLAGES ON APE NPEREGD i

Links of Interest

Search Our Site

[ | Town of Harwich Public Notices | ]

9.18.07 FY 2008 Assessments and Property Record Cards (PRC) Available -
Sep 14, 2007

8.27.07 Harwich Five Year Financial Plan

7.16.07 2009 Agricultural/Horicultural L aws

6.14.07 Commercial Personal Property Form of List

5.16.07 Town of Harwich May 15, 2007 Elections Results

4807 Fiscal Year 2008 Operating Budget

4607 May 2007 Town Meeting Warrant

22207 Harbor Plan - October 2006
MORE->>

Harwich Town Hall 732 llain Street, Harwich Center, MA 02645
phone: (508) 430-7514 fax: (508) 430-5038
vituaitownholl.net Mon §:30-2:00, Tue-Thu 8:30-4:00, Fri 8:30-12:00

EMail Subscriber
Send Us Comments

HWQTF
Web Site

Agenda Community Meeting Notice Minutes of Meetings

Click Here for the live Wastewater Management Plan
Mission Great Sand Lakes Report — -
Py The (‘.\MMP will address :Mmd
Calondar b incormaorate changing development paum [ wu
pecessary improvements. Priorities will be s
[Pands farty publes improvements within &
Harhars st maatings. apan 16 tha eammunity 16 proviss input
campli aticns Ihoughout Gape God and on Channes 18 We
Program Click Hire for Ski s Wb she.
Inframatian
Web Li
Click Herg for Camprehemsive
Wastewater Management Plan
ity Meetings

. “enter and Subject to Change )
Community Meeting No, T
Introduce Project Staff and Purpose of Project

September 27, 2000

Community Meeting No, 2:
Precont Existing Conditions
Movember 15, 2007

10



Next Community Meeting

Save the date: November 15, 2007

Topic: Summary of Existing Conditions

Contacts:

® WMS Chairperson — Frank Sampson
— mailbox at Town Hall — hwqtf-wms
— Email: sampscape@capecod.net

11
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: _assat'husetts Estuaries Project

~—Brian'L. Howes, Technical Director
- DEP/SMAST Massachusetts Estuary Project
- Director, Coastal Systems Program
School for Marine Science & Technology — UMassD

Town of Harwich & CDM
January 10,2008

resulting in
shellfish bed closures.




Errlefe n?ént Nutrient Related IHealth;:

~

J f‘r dation of Estuaries and Bays by nutrient

~

rw ment 1s primarily through Nitrogen from
ST undmg watersheds.

J/A ertlllzatlon results in declining health:
N~ _ytop/ankton Blooms and turbid waters

= iolss of eelgrass beds
Pecline in benthic animal populations, fish & shellfish
Low: Oxygen In bay waters, fish kills, possibly odors
Macro-algal accumulations
At highest levels > [oss of aesthetics

Healthy

.g-—‘ Eelgrass and Diverse Animal
- Communities

Macroalgae
Replacing Eelgrass, Declining Animal
Communities

Smothers Animal Communities,

/ Macroalgae Replaces Eelgrass and
Declines in Fisheries




West Falmouth Harbor Wastewater Treatment Facility
Effluent Groundwater Discharge Plume

Massachusetts

fy

Watershed | ) 4 S
/

Bogndary

Over a ~1 yr period (1993-94) the watershed
nitrogen load to the Harbor more than doubled.

Z
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1996-97

2

Falmouth WWTF Nitrate
Plume reached West
Falmouth Harbor in 1993-94,
doubling the Total Input of
Watershed Nitrogen.

>50% eelgrass loss in 5 yrs




Embayment Response to Nitrogen Over-Enrichment:
Three Bays, Cape Cod

Q2



"‘-What is needed

itore and protect our.estuaries 7"

—

= Nitrogen management must focus primarily
on control of watershed nitrogen inputs
and maximizing tidal flushing.

SMAST/DEP Massachusetts Estuaries Project

¢ A partnership between
—DEP/EQEA (regulatory, TMDL's)
—SMAST/UMassD (science, assessment & modeling)

— with S.E. Mass. Municipalities, Barnstable County,
Cape Cod Commission, MVCommission, SRPEDD,
USGS, EPA, DMF

® Purpose:

— to develop nitrogen thresholds and target loads for
the embayments of southeastern Massachusetts

— to bring new approaches & tools to watershed
nitrogen management for estuarine restoration




BiStates classify all aquatic resources as to
t i"elr highest and best use.

:"“; '4' - Waters failing to meet their classification

_require restoration plans (TMDLSs).

® Estuaries Project provides the scientific
basis for all of the estuaries in s.e. MA.
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South Coast { Quter Cape
Ll ~O
. Buzzards Bay

@ Complete-7/07 N PROVINCETOWN
@® Underway

PLYMCUTH
Cape Cod Bay

rJ\/J'J'Jr'J'J rJ WAREHAM
NVEISHES X

Vineyard Islands
Sound Nantucket

33 Nitrogen- Done 0 . : Sound

9 Bacterial- Done VINEVARD
Field Data >90% o

43 by 7/08

atershed Nitrogen Management for
; ymeni‘;g otect ration

Embavment:

'~

J\/Ljru_rm:m O
a Related Health
r -Quantltatlve Watershed-Embayment
- Assessment & Modeling

“-III Implementation-Design, use of Validated
| Watershed-Embayment Model to Prioritize
Management Options, cost/benefit

o Phase IV: Engineering Design & Implementation of
Selected N Management Alternatives

® Phase V: Embayment Monitoring to support
Adaptive Management




X . ' South Coast Quter Cape
LU.--.EIJF!-’?'A Buzzards Bay

Status:
A Monitoring 2007

A No Monitoring

Cape Cod Bay

Coalition Buzzards Bay - 5 VJ';':::;" .'
Westport RWA, 3 Bays P. | Amdb A Hantucket
PondWatch, P. B. Alliance

Mashpee, Barnstable,
Orleans, Dennis, Harwich
Chatham Wellifleet,
Sandwich, Yarmouth, Towns of Kingston, Duxbury, Plymouth
SRPEDD, MVC, SMAST (604b); Friends of Ellisville Marsh

MARTHAS
VINEYARD

odeI Construction, Calibration & Validation
N Management Alternatives Analysis




MA Estuaries Project:
Linked Watershed-Embayment Approach

- Watershed Delineation Model
Watershed N Load Model

Hydrodynamic Total Nitrogen N Management
Model Model Scenarios

I

D.0., Ealyrass
IrifziLinz Survays

Thresholds
v - TMDL
s
- Whyas.the Commonwealth
Using the Estuaries. Project~
Approach for Estuaries?

. |

5?-‘. " Uncertainty costs $$

- 5_\}ides the most accurate linkage of

E——Watershed N loads to estuarine health.
Determines the site-specific N Threshold level
for sustaining a healthy estuarine system
Creates a tool for quantitative Management
Alternatives Analysis




- assachusetts Estuaries Project
L “Restoration Analysis

Status of MEP Analysis:

Allens Harbor
Saquatucket Harbor
Wychmere Harbor
Herring River

Hydrodynamic Modeling

Bathymetric Survey: All 4 Estuaries — Complete

Tides, salinity & flow validation: All 4 Estuaries — Complete
Hydro Model & Validation: All 4 Estuaries — Complete

Watershed Nitrogen Loading

Delineation and incorporation into GIS: All 4 Estuaries — Complete
Stream flow & N load: All streams - Complete

Validation of watershed using streams - Complete 1/08
Land-Use Analysis: In Progress for Completion <6/08
Watershed Nitrogen Model: In Progress for Completion <6/08

Quantitative Linked Watershed-Embayment Nitrogen Model
Nitrogen regeneration within embayments - Complete

System predictive model & validation : In Progress for Completion <6/08
20




Habitat Assessment

Dissolved oxygen (high frequency measures in targeted areas): Complete
Eelgrass & macroalgae Surveys+ historical analysis - Complete

Benthic Animal Communities (indicators of stress): Complete

Nitrogen Threshold Analysis — Restoration Targets

- determination of embayment nitrogen loading tolerances (spatially)

- projection of embayment health at build-out & best case potential loadings
-evaluation of soft and hard nitrogen management options (initial screening)

Allens, Wychmere and Saguatucket Harbors - In/Progress: for Completion 6/08
Herring| River = In Progress fory Completion| 9/08

| Estuaries of the
& JTown of I__flarwich

— o — .

of:

Allens Harbor
Saquatucket Harbor
Wychmere Harbor
Herring River




Allens Harbor

Estuarine Quality
Index

Red = Poor
Yallow = Mocdaraie

Blue = High

based on:
Oxygen
Chlorophyll
Nitrogen
Water Clarity

o A N
Town of Harwich

WQ Monitoring Program '

2001-2007

Allen's Harbor East
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Allr's Habor Wos Allens Harbor West
[Oyster Creek]

mi ; | Summer 2004
Ml ”!M\ H Il - Dissolved Oxygen
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Wychmere and Saquatucket Harbors
Nutrlent Related Water Quality
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WQ Monitoring Program
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Dissolved Oxygen (mg/L)

Total Chlorophyll Pigments (ug/L)
IS

0
7/10/04

7115/04

7120104

7/25/04
Time

Wychmere Harbor
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Wychmere Harbor
Summer 2004

» Dissolved Oxygen

* Chlorophyll-a

Critical DO Level indicative
of Habitat Impairment

Dissolved Oxygen (mg/L)

Total Chlorophyll Pigment (ug/L)
»

8/1/04

50
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Saquatucket Harbor

8/26/04
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Saquatucket Harbor
Summer 2004

» Dissolved Oxygen
* Chlorophyll-a

Critical DO Level indicative
of Habitat Impairment
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Herrlng Rlver Nutrlent Related Water Quality

Estuarine Quality Index
) Red = Poor

| Ysllow = Moderats

|| Blue = High

Critical to account for
wetland vs embayment
| Nltrogen Sensitivity

Town of Harwich
WQ Monitoring Program
2001-2007

“Earle Rd-
Beach

Herring River North, Harwich

: Herring/ River North
5 ] [Upper River]
N 1f, Summer 2004
B
Dissolved Oxygen
B L \\  Chlorophyll-a
S Critical DO Level indicative

of Habitat Impairment
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Herring River South, Harwich

Herring River South
[Lower River]
Summer 2004

Dissolved Oxygen (mg/L)

» Dissolved Oxygen
* Chlorophyli-a

70/10/04 7/15/04 7/20/04 7/25/04 ) 7/30/04 8/4/04 8/14/04 Critical DO Level indicative
of Habitat Impairment

Herring River South, Harwich

Total Chlorophyll Pigment (ug/L)

7/10/04 7115/04 7/20/04 7125/04 7/30/04 8/4/04 8/9/04 8/14/04
Time

Eelgrass Distribution
1995 and 2001

3 anuatUc.kjet Harbor ¥

) Vi
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2001 ONLY
1995 AND 2001
1995 ONLY

Limits of Project

" Municipal Boundary
Limited Access Highway
Multilane Highway




MEP Bathymetry Transects
(depth in meters)

i}j g

Harwich Estuaries
Present Nutrient Related Health

Allens, Wychmere, Saquatucket Harbors:
Nitrogen enriched —>
Significantly Impaired Habitat

Herring River:
Upper Wetland Reach: Healthy
Lower Reach: Generally Healthy




Case Study
Linked Watershed-Embayment i
Management Model Approach

PLYMCUTH e
Cape Cod Bay

-

Popponesset Bay Estuary
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Nutrient Related
Water Quality Monitoring

Towns of Mashpee & Barnstable
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Popponesset Bay
1999-2005

Estuarine Quality Index
Red = Poor
Yallow = Mocdaraia

Blue = High
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B NISources - N Sinks + N Storage

_‘_,.‘-' Sources: wastewater, fertilizers, agriculture,
SImpermeable surfaces, etc.

Sinks: denitrification within wetlands, aquifer
transport, surface water ecosystems, well
withdrawals

Storage: sorption, aquifer transport, biomass
accumulation, etc.

37

1 Snake Pond
2 Pimlico Pond
3 Peters Pond . |
4 Mashpee-Wakeby Pond ! 2 y
5 Santuit Pond \ &
6 Upper Mashpee River 4 / ™ ,: Popponesset Bay
7 |owerMashpee River  —— A i v
8 Quaker Run 2 | X
9 s + Ri
10 Shoestring Bay
~ 11 PinquicksetCove
12 Ockway Bay
13 Popponesset Creek
14 Popponesset Bay
156 Quaker Run Well |

Parcel by parcel
analysis of existing

] ™ land-uses to develop
Legend g | present N Ioading
[ mEP Watersheds

Major Roads

Numbered Routes ap K L ‘€§ ‘='-,,, '
Other Roads i S RVay T Ve " Water-use based

,: Bodies of Water . .
Land Use I-\d____gf-m ¥ 7 % = Septlc N Loadlng
I 1ixca e B\ Sy Al F Analysis

Residential

Commercial

- Industrial
- Undeveloped

Agricultural
T I Goif course

Public Service




Popponesset Bay Watershed N Sources

0% BEWWTF

Total N Load Septic

OLawn

16%

6%

OImperv.
mAtmos

8%

“Local” N Load

82%

POPPERNESSELEaY
REchnarge Area

Popponesset Bay: 45.5 ft3/s

Pathway
% Discharge

Ponds: 40%

Streamfilow: 79%

Py =45
Stream Gauges 70
] ponps :

I strReams
[ EemeaymENnTS

0 1.0 2.0 MILES
—

Ground Water: 21%




= Nitrogen Attenuation:se

GEOUNd Water Elow-Through®Pond ™

NO -
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EP Meastired Natural N Attenuation

alllNitrogen discharged to watershed gets'to bay#

Nitrogen Loads (kg N yr -1)
Cape Cod Estuaries

Watershed |Discharge to Natural % Attenuation
Loading Estuary Attenuation
Falmouth Salt Ponds
Coonamesset River (Great Pond) 20601 8260 12341 60%
Backus Brook (Green Pond) 3719 1391 2328 63%
Bournes Brook (Bournes Pond) 3201 1201 2000 62%

Waquoit Bay System
Quashnet River

- JPopponesset Bay System
+ |Mashpee River 19671 7989 11682 59%

SlSantuit River

Phinney's Harbor System
Back River

Three Bays System

Marstons Mills Pond/River
Little River




Popponesset Bay
-~ Average total nitrogen concentrations
£y Present N Loading

Model is Calibrated with
site-specific data and then
Independently Validated

Popponesset Bay.
System

VIEP.
Watershed-Embayment
Nitregen Model

Present Conditions

Variation in Nitrogen Gradients
through a Tidal Cycle




Present Condition Loading Scenario Build-out Condition Loading Scenario

Average
duals

Mashpee River

Mid

Lower
Shoestring Bay

Inner

Outer
Ockway Bay

Inner

Mid
Popponesset Bay - Main Basin

Upper 9

Lower 31

Historical
Eelgrass Beds

Status:
currently no
beds in System

700 1400 Meters




.. »  Restoration Goals
¥4 Popponesset Bay System

2o R
o R it |

i

- I_ﬁfaUnaI Habitat

Eelgrass
(presently no eelgrass in bay)

e Nitrogen source location to maximize natural attenuation

= Wetland/riparian zone restoration to increase attenuation
Pond restoration to create zones of natural attenuation

Nitrogen source reductions
Fertilizer education

Wastewater options (what, where, how much)
Centralized and decentralized systems




MEP Restoration Approach
iBRPEVElopment of Nitrogen Managément Alternatives:

within watershed and estuary
Third - source reduction through education

Last - targeted nitrogen removal through
wastewater treatment systems

Popponesset ‘Bay
~Nitrogen
Management

44 WESEAlternative

Enhanced Attenuation
(26% removal or
Nitrate Load in Rivers)

/7 iondssat: 91% Septic Removal

gl )
- :
; :
GROUND-WATER RECHARGE AREAS v
B rons CGEES)
I streams
[ EmBAYMENTS .

0 1.0 2.0 MILES
[ s




Goallis 3 million| Oysters -
harvested per year

' s Implementation is a local and municipally
driven effort, which requires significant
funding. Time-line?
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ngwmh Ma sachusetts

Comprehensnve WastewaterrManagement:Plan (CWMP)

Welcome by Harwich Wastewater Management
Subcommittee (WMS)

Larry Ballantine
Dr. Stanley Kocot
George Myers
Robert Owens
Frank Sampson (Chair)

Town Staff Advisors to WMS
Paula Champagne (Board of Health)
Sue Leven (Town Planner)
Heinz Proft (Natural Resources Officer)
Craig Wiegand (Water Department)




Citizens Advisory Committee

Dana DaCosta

Kathy Green
Christopher Harlow
James Mangan

Matt McCaffery

Allin Thompson (Chair)
John Webby

Other Key Players

B Town CWMP Consultant — CDM
B Town Administrator — Jim Merriam

B Selectmen Liaison — Ed McManus

School of Marine Science and Technology — SMAST

Department of Environmental Protection — DEP

Cape Cod Commission — CCC




Meeting Purpose

Provide a progress
update on the
Comprehensive
Wastewater Management Plan (CWMP)

Review Existing Conditions in context of CWMP
Discuss Preliminary Wastewater Needs

Reinforce the importance of local residents and
business owners to participate in the process

Presentation Overview

Project Drivers — Massachusetts Estuaries
Project (MEP)

Existing Conditions in Context of the CWMP
Preliminary Wastewater Management Needs
Next Steps in Process

Review Project Schedule

Discuss Opportunities for Public Input
Questions and Comments




EX|st|ng Condltlons - MEP Watersheds

CHATHAM

Nl - e z Town of Harwich
L Massachusetis
gedr, e Plan
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Existing Conditions — MEP Watersheds

m Status of MEP Watersheds
®m Pleasant Bay — Complete

® Southern embayments (Herring River, Allen
Harbor, Wychmere Harbor and Saquatucket
Harbor) are preliminary as of 2/28/08 and
may be further refined during MEP
evaluation/analysis




Existing Conditions — Pleasant Bay Watershed

[

| Pleasant Bay Town of Harwich
Massach

Well Contribution Zones

nsetts

a Plan
Pleasant Bay

Existing
Conditions —
Herring River
Watershed

- Herring River

o Lem wme i smo rmm

Town of Harwich
Massachusetis

Plan

Herring River




Existing

Conditions —

Allen Harbor

Watershed

Town of Harwich

o e s we v, o Allen Ha:::l‘

Existing

Conditions —

Wychmere

Harbor

Watershed

- Wychmere Harbor Town OfHarwich

Massachusetts
c Plan

L Mg ‘Wychmere Harbor




Existing
Conditions —
Saquatucket
Harbor
Watershed

Saquatucket Harbor Town ofﬂamfch
Well Contribution Zone Massachuserts

i N Plan

o PRI R e Sagquatucket Harbor,

Existing Conditions —
Estuaries Water Quality

m Initial MEP Findings:
— Pleasant Bay — Poor Quality
— Herring River — High to Moderate Quality
— Allen Harbor — Poor Quality
— Wychmere Harbor — Poor Quality
— Saquatucket Harbor — Poor Quality




Key Existing Conditions Reviewed

®m Drinking Water Supplies

® Ponds Water Quality

® On-site System Performance (Title 5)
— Soils — Surficial Geology

— Depth to Groundwater

— Existing Development Lot Density
Package Treatment Systems

Town Open Space

Defined Wetlands

Zoning Map

Land Areas to be Developed
Harwich development from 1951 to 1999

Existing Conditions — Drinking Water Supplies
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Pond Watsr Quality
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Existing Conditions —
Ponds Water Quality

® Phosphorus (P) is the nutrient of concern in
most fresh water ponds; not nitrogen.

®m To date Town has utilized or studied in-pond,
neighborhood and sewering options to help
address.

m Several ponds have not been analyzed and
need further assessment to evaluate best
means of addressing P.




Maussachusetts

Town of Harwich

p Wa "

Surficial Geology Surficial Geology
High Permeabiity

| Low Permeatuny

1996 Parcel Boundaries
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Town of Harwich
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Depth to Groundwater
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Existing Conditions — Lot Development Density

.'."' I

— - .

Town of Harwich
Massachusetts

C Plan

Lot Development Density

| AREA
Harwich Developed Parcels.
B o-s00089F1
I 00t - 10.000 Sq Ft
B 10.001 - 20,000 Sq Ft
Greater than 20,000 Sq Ft or Developable/Non-developabie
0 oS @

T

Existing Conditions — On-site System
Performance (Title 5)

® Harwich predominantly has well draining
soils

® Most areas have sufficient depth to
groundwater or have mounded systems

m Densely developed areas have history of Title
5 waivers for setback requirements or deed
restrictions limiting size
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Existing Conditions — Package Treatment Systems
b

Town of Harwich
Massachusefts

Package Treatment Plant Systems

Existing Conditions — Open Space
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Existing Conditions — Land Areas to be Developed

Town of Harwich
assachusetts

Developed and Developable Areas

Legend

Parcels s T B
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[ ocvecpavie -r@-
[ Mon-Developatie s
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Extent of Development
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Wastewater Management Needs

®m Drinking Water

® Pond Water Quality

m Title 5 Issues

m Nitrogen Management

B Socio- Economic

Drinking Water

m Drinking water quality does not appear to be
a driver for sewers based on existing
conditions.

m Majority of proposed development is not in
well protection areas.

® Nitrate concentrations at wells are low.

15



Water Quality Summary

s
=

.........

Town of Harwich
Muassachusetts

prehensi M
Water Quality Summary
[ water

Town-Owned Land

- Developable Land
Well Contribution Zones

I:l Zone |l (Aguifer)

Plan

Ponds Water Quality

® Main concern is from Phosphorus loading
versus Nitrogen

B Some ponds such as Great Sand Lakes area
may need sewers to address up-gradient
loading to ponds

m Several ponds may require further
assessment based on minimal existing data
to evaluate.

16



Title 5 Issues

m Title 5 does not appear to be a driver for
sewers based on existing conditions.

B Some areas may continue to require waivers
for setbacks.

B Some areas may still require mounded
systems.

B Some areas could be sewered to eliminate
waivers and mounded systems.

_Title 5 Issues cont’d
~

Town of Harwich
Massachusetts
A, H Ty i Comp L
\ .‘.F‘l . 3 -y Title 5§ Summary
/L =t Sl : . : | AREA
RN 1 b g Harwich Parcels [ Low Permeaility Sois
3 Bl o -s000sqR [ <5 feet to Groundwater
B 001 - 10,0005 Ft
B 10,001 - 20,000 Sq Ft
Greater than 20,000 Sq Fi __@l

L T

Plan
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Nitrogen Management

Fertilizers

Impervious
Services

Wastewater

Local Control — Muddy River

Nitrogen Management cont’d

m MEP results to date indicate significant
nitrogen removal will be required in 4 of the
5 estuaries/ watersheds.

® Stormwater best management practices
(BMPs) are important but have less impact

m Fertilizer management and education about
use /impacts is important but also has less
impact.

18



Future Conditions (Build-Out)

Number of Properties needing Nitrogen Removal

Number of | Nitrogen (NN Number of
Developed | Removal rates | MEP Watershed
MEP Watershed | Properties from Properties
@ Build-Out | Wastewater to | needing Nitrogen
meet TMDL Removal
Herring River 3,500 0to 10 % 0-350
Allen Harbor 300 75 - 100 % 225 - 300
Wychmere Harbor 100 75 - 100 % 75 - 100
Saquatucket Harbor 1,200 50-75 % 600 - 900
Pleasant Bay 2,100 80 % 1,700
MEP Watershed | 5 5, 2,600 53,350
Subtotal
Total Town-wide 10,000

Wastewater Needs Categories

1. Areaneeds an off-site solution due to MEP
N-removal requirements, socio-economic
requirements or other reasons.

2. Areacan remain with on-site systems using
nonstructural nutrient management solutions

19



Nitrogen Reduction

® Natural attenuation (Muddy Creek, Bogs)

m Nitrogen treatment levels with available
technologies

Nitrogen Attenuation:

NO. : -
. - NO;
NO: No,s” No,
- w # —
- ground-water underflow

—

- ¢ infl
~ _ lowerg f ground-wate_
. xtent of g bt~

NO NOS irection of groung.
. E Later 1o, NOg o s

Ground Water Flow-Through Pond
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Nitrogen Treatment Levels Suggest
Most Likely Solutions

Effluent Nitrogen Levels of Treatment
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Nitrogen Treatment Levels Suggest
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Next Steps

m Develop criteria and ratings system to
prioritize wastewater needs

® Conduct site screening review for potential
effluent recharge sites

m Develop Feasible Alternatives

®m Evaluate Nitrogen reducing technologies and
off-site or regional options

m Identify Potential Effluent Recharge Sites

Key Project Dates

B Community Meeting No. 4 — July 2008

— Review wastewater needs and preliminary
alternatives to be evaluated

B Community Meeting No. 5 — September 2008

— Finalize recommended projected wastewater
needs and recommended alternatives for
evaluation in Phase 2.

B Submit Phase 1 CWMP in October 2008

22



How to get involved ?

m Water Quality Task Force — Wastewater
Management Subcommittee

m Citizens Advisory Committee

m Website

— Meeting Schedule and Meeting Minutes
(see website, Calendar of Events, etc.)

® Channel 18
— Postings
® emalil
— sign-ups

23
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TOWN OF HARWICH

Comprehensive Wastewater Management Plan (CWMP)

Community Meeting No. 4
Harwich Town Hall

7:00PM
April 21, 2011

Meeting Purpose

* Present and Discuss Site Screening Process to Identify
Effluent Recharge Sites

Town of Harwich CWMP




Goal of Site Screening Process

* Goal — Analyze the Whole Town to Identify the Best
Candidate Sites Across Town That Offer the Potential for
Effluent Recharge.

Town of Harwich CWMP

Site Screening Process

Apply 10 Criteria

.
. 2
l

Highest Rated
WMS Committee Input
Town Input

Town of Harwich CWMP




Site Screening — Ten Criteria

e Qutside of a Well Contribution Zone

* Parcel Size Greater than 5 Acres

e Qutside of a 100-Year Floodplain Zone
* Sites With Permeable Soils

* Undeveloped Property

* Parcels Outside of Wetlands

* Favorable Depth to Groundwater

e Qutside Priority Habitat

* Qutside Municipal Wellhead Protectio
* Town-Owned Property

n Zone ll

Town of Harwich CWMP

Initial Site Screening Results

Town of Harwich

Massachusetts
prehensive W. Manag Plan
Site Screening Summary

Identified i
lanriner [ Giaseted

| [ Herring River R oy enined

Potential Recharge Site

| [ saauatucket Harbor 2006 Parcel Boundaries

[ JPessanteay e\ Welhesa




Second Step of Site Screening Process (continued)

Additional Criteria
Highest Rated
CDM

Site Screening Results

Town of Harwich CWMP

* 40 Sites reduced to 7 Sites (10 Sites Combined to 7)

* Most of the Sites Meet 8 or More Criteria

* Specific Emphasis On:
— Town Owned Sites
— Larger Sites
— Multiple Watersheds
* Weighted Criteria Based on CWMP Committee Input:
— 8to 9 Criteria With One From Each Watershed

Town of Harwich CWMP




Site Screening
7 Recommended Sites

I i' y Harbor

Town of Harwich
Massachusetts
Comp ive Wi Management Plan
site Summary - Effulent ge Sites
Recommended Effulent

DN""‘ Harbor Recharge Sites

| I:lHening River 2006 Parcel Boundaries
Dsaqualucket Harbor *==*=** Town Boundaries

Wzone Il Wellhead
F Area

:] Pleasant Bay

Data Sousces.
CCC. 2006 Parcel Boundases, Wiiersheds
MancilS: Toun Boundary

0025 05 075 1

Revised Apel 18,2011

Site Screening
Selected Sites For Field Work
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Next Steps

Site Characterization
« Categorization
» Owner Discussions
- Site Walk
» Modeling and Simulations
« Recommendations and Reporting

Field Work
» Geophysical
« Borings
» Wells
= Water Levels
« Surveying of Monitoring Pts.
» Double Ring Infiltrometer
« Downhole Hydraulic Testing

Town of Harwich CWMP

SH-2 — The High School
Saquatucket Harbor Watershed

Town of Harwich
Massachuserny

Comprehensive Wastewater,
Management Plan

N

)
WE

s

'
] site Boundary

Parcel Icensted in
Site Screwning

& Area of Inforest

Zone || Wellhead
Protection Area

|




PB-3 — Privately Owned Gravel Pit
in the Pleasant Bay Watershed

Town of Harwich

Murssachissetis

Management Plan

Parcel icensded in
Sae Soreening

= = Town Boundary

i Potential Recharge Sites
ac A of imarest

Comprehensive Wastewater

HR-12 — Adjacent to Former Town Landfill
in the Herring River Watershed

Town af Harwich

Mavsachirsens

PG Comprehansive Wastewate]
Management Plan

Site:H R-1 2

|




Infiltration Basins for Effluent Recharge

* [Infiltration Basins allow for additional
land treatment and recharge of
wastewater effluent

* Applied wastewater percolates
through the soil and the treated
effluent drains to ground water or
surface water

TREATED EFFLUENT

- RECEIVING AQUIFER

Cross Section View

* Simple design and operation (rotated
on/off)

* Relatively easy to maintain

* Higher loading rates compared with
other subsurface wastewater effluent

recharge technologies (3-5 gallons per
day per square foot)

TREATED EFFLUENT

| = RECENINGAQUIFER
La i

Plan View Drain Cycle Cross Section View

Town of Harwich CWMP CDM

Infiltration Basin Drying — Bourne, Massachusetts
Otis Air National Guard Base

Town of Harwich CWMP l




Infiltration Basins

Town of Harwich CWMP

Water Reuse — Kingston, Massachusetts
Indian Pond Golf Course — 300,000 gpd effluent recharge site

Town of Harwich CWMP




Water Reuse — Yarmouth, Massachusetts
Links at Bayberry Hills Golf Course Irrigation

Town of Harwich CWMP
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i-lgrwwh Massachusetts

Comprehenswe Wastewater Management Plan (CWMP)

~ ommumty Meetlng No 9

] ': o 1 ] '1
. HarW|ch ‘ommunlty Center, 7 "OOiDMJVIar h% 2012“4
lﬁ'n. '- '.f:_ 1 :F : . - | g . ':p"' ‘7_:"* *f"\-

Welcome by Harwich Wastewater
Management Subcommittee (WMS)

Peter de Bakker (Chair)
Brad Chase

Dr. Stanley Kocot
George Myers

Robert Owens

and by Harwich Water Quality
Management Task Force (WQMTF)

® Danette Gonsalves
® Ray Gottwald

® Tony Piro

® Bob Sarantis



Town Staff Advisors to WMS

Bob Cafarelli (Town Engineer)

Paula Champagne (Board of Health)

Heinz Proft (Environmental Science Director)
David Spitz (Town Planner)

Amy Usowski (Conservation Commission)

Craig Wiegand (Water Department)

Citizens Advisory Committee

Ted Borman

Dana DaCosta
Christopher Harlow
Bill Lean

Gerry Loftus

James Mangan

Matt McCaffery

Val Peter

Allin Thompson (Chair)



Other Key Players

m Selectmen Liaison — Larry Ballantine
B Town Administrator — Jim Merriam
B Town CWMP Consultant — CDM Smith

m School of Marine Science and Technology — SMAST
m Department of Environmental Protection — DEP

m Cape Cod Commission — CCC

Meeting Purpose

® Provide progress update
on Comprehensive
Wastewater Management Plan (CWMP)

Discuss preliminary wastewater needs

Show possible sites of wastewater treatment facilities

Present final three scenarios under evaluation

Reinforce the importance of local residents and
business owners to participate in the process



Presentation Outline

Needs + Sites = Scenarios

Extent of Development




Harwich Needs to Control Nitrogen

i

Nltrogen Drinking Water

Impacts

Economic Development Beaches & Harbors

Presentation Outline

Needs + Sites = Scenarios




Existing Conditions — Drinking Water Supplies
- |

7 Town of Harwich
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Water Quality Summary
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Water Quality Summary
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Existing Conditions Assessment -
Drinking Water Supplies

m Nitrate concentrations at wells are (typically <1.0 mg/l)
below drinking water standard of 10 mg/I

® Drinking water quality does not appear to be a driver
for sewers based on existing conditions

m Majority of proposed development is not in well
protection areas (Zone II’s)

Existing Conditions — Ponds Water Quality
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Impaired Fresh Water Ponds in
Harwich

Legend Town of Harwich CWMP
1inch = 3,000 feet Impairment Status of Fresh Water Ponds in Harwich

N
@ - ‘Additional Data Required I:] Pand With Some Water Quality impairment 2 S5 500 000 Figure 5-2
[ e o —

High Quality Pond | red Pond Water Quality ?M
mith

Existing Conditions Assessment —
Ponds Water Quality

® Phosphorus (P) is the nutrient of concern in most
fresh water ponds; not nitrogen.

® To date Town has utilized or studied in-pond,
neighborhood and sewering options to help address.

B Some ponds such as Great Sand Lakes area may
need sewers to address up-gradient loading to ponds

m Several ponds have not been analyzed and need
further assessment to evaluate best means of
addressing P.



Beaches, Rivers & Harbors Are
Severely Impacted By Nitrogen

I Healthy Levels of Nutrients |
Healthy | ¥ l
N : L I Algae Growth is Limited
itrogen Levels e s

i
iy Sunlight Penetrates Clear
@ 9

Water

¥

Submerged Aquatic Grasses
Use Sunlight To Make Food

\ 4 ¥

Healthy Grasses Provide Grasses Produce
Habitat For Other Organisms Oxygen
Healthy Aquatic ‘
Community

4‘&’ 4=

Beaches, Rivers & Harbors Are
Severely Impacted By Nitrogen

Unhealthy
Nitrogen Levels

I Excess Levels of Nutrients |

Algae Use Nutrients To
| Grow and Reproduce Rapid|

‘ Algae Cloud Water and | Algae Use Up Nutrients

Block Sunlijht anc:IlDiei
Submerged Bacteria Feed
Grasses Die on Dead Algae

Loss of Dissolved Oxygen Levels

Grass Habitat Are Decreased

Bay Organisms That Breathe
Oxygen or Live in Grasses Are
Stressed or Die




Existing Conditions — MEP Watersheds
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Town of Harwich
Comprehensive Wastewater

Figure 1-4
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Goals for CWMP

Harwich MEP Septic Nitrogen (“N”)
W hed Removal Rates from
atershe Wastewater to Meet TMDL

Herring River 25% (to be confirmed)

Allen Harbor

70-90 %
Wychmere Harbor 100 %
Saquatucket Harbor 70-90 %

Pleasant Bay 70-80%




Nitrogen Management
Fertilizers

Impervious
Services

Wastewater

Local Control — Muddy Creek

Nitrogen From Septic Systems Is Our
Biggest Issue

Septic Systems Permit
Nitrogen to:




Nitrogen Management Is the Priority

m MEP results to date indicate significant nitrogen
removal will be required in 4 of the 5
estuaries/ watersheds.

m Stormwater best management practices (BMPs)
are important but have less impact

m Fertilizer management and
education about use / impacts
is important but also has less
impact

Existing Conditions Assessment —
Septic Systems (Title 5)

m Harwich predominantly has well draining soils

® Most areas have sufficient depth to groundwater or
have mounded systems

® Densely developed areas have history of Title 5
waivers for setback requirements or deed restrictions
limiting size

B

2



Septic System (Title 5) Issues

m Title 5 does not appear to be a driver for sewers
based on existing conditions.

B Some areas may continue to require waivers for
setbacks.

B Some areas may still require mounded systems.

B Some areas could be sewered to eliminate waivers
and mounded systems.

Overall Areas Fall into 2 Wastewater
Categories

m Area needs an off-site ® Area can remain with
solution due to MEP on-site systems using
N-removal nonstructural nutrient
requirements, socio- management solutions

economic requirements
or other reasons.



How Do We Solve?

Protect Beaches, Rivers &
Harbors

Protect Drinking Water

Encourage Economic
Revitalization

———

gen Reduction by Nature

®m Natural attenuation at Muddy Creek and Cold Brook
Bogs

m Nitrogen treatment levels vary with available
technologies



Nitrogen Removal By Technology

Effulent Nitrogen Levels of Treatment

100%

80%

60%

40%

20%

Percent Nitrogen Removal

0%

Harwich Properties Needing Nitrogen
Removal

Number of | Nitrogen (“N”) Number of
Developed | Removal rates | MEP Watershed
MEP Watershed | Properties from Properties
@ Build-Out | Wastewater to | needing Nitrogen
meet TMDL Removal
Herring River 3,500 25 % (est.) 1,100
Allen Harbor 350 70-90 % 230
Wychmere Harbor 120 100 % 120
Saquatucket Harbor 1,400 70-90 % 400
Pleasant Bay 1,900 70-80 % 1,300
MEP Watershed
Subtotal| /300 3,150
Total Town-wide 10,000




Minimum Sewer Service Areas to Meet
Requirements = 30% of Town

Brewster
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Herring River

[Harwich Center. Saquagicket
=% Harbor
; : Parcels Removed as a Result of| Chatham
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Presentation Outline

Needs + Sites = Scenarios

Treatment Site Screening Process

( WholeTown J ,

Apply 10 Criteria

Highest Rated ‘
WIVIS\Committee Input

downinput
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Treatment Site Screening Criteria

Outside of a Well Contribution Zone

Parcel Size Greater than 5 Acres

Outside of a 100-Year Floodplain Zone

Sites With Permeable Soils

Undeveloped Property

Parcels Outside of Wetlands

Favorable Depth to Groundwater

Outside Priority Habitat

Outside Municipal Wellhead Protection Zones
0. Town-Owned Property

—“-°9°.*‘.°’.°":'“9°!°.—‘

Site Screening Summary

Brewster

y Pleasant

a2 Wychmere
Allen Harbor Harbor

NANTUCKET SOUND

Figure 9-11
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Town of Harwich




Site Screening
Final Recommended Sites

HR-12 — Adjacent to Former Town Landfill
In the Herring River Watershed
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PB-3 — Privately Owned Gravel Pit
In the Pleasant Bay Watershed

Hawdesnest State Park

2 Figure 9-24

ﬂ fecamm ended Efffuent Recharge Site Town of Harwich PB-3
Comprehensive Wastewater Management Plan

Preliminary Recommended Effluent Recharge Sites

SH-2 — The High School
Saquatucket Harbor Watershed

1

Site Roundary

) recommended ettuenttecharge st Town of Harwich
Comprehensive Wastewater Management Plan

Site Boundar
e Preliminary Recommended Effluent Recharge Sites

BNy Zonet
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Chatham Wastewater Treatment Plant




Water Reuse - Kingston Massachusetts
Indian Pond Golf Course — 300,000gpd effluent recharge site

Presentation Outline

Needs + Sites = Scenarios




Summary of Wastewater Scenarios
and Effluent Recharge Sites
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Results of Scenario Screening

Evaluation of Alternatives - Harwich CWMP Wastewater Scenarios

Scenarios 1A 2A 3A 4A 5A 6A 7A 8A
TOTAL WITH
WEIGHTING

Rankings Are Based On The Following Four Criteria:

Relative Costs
Technical Criteria
Institutional Criteria
Environmental Criteria
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Summary of Final Recommended
Wastewater Scenarios and Effluent

Recharge Sites

m 3A - Single
Treatment Plant

m 4A - Two
Treatment Plants

m 5A-Two
Treatment Plants:
Includes
Regional Solution
with Chatham

Next Steps

Wastewater Herring River Pleasant Bay
Service Recharge Site | Recharge Site

Scenario

®m Finalize effluent recharge modeling and evaluate

potential impacts

m Evaluate collection system types and treatment

technologies

m Develop life cycle costs for each scenario

m Develop criteria and ratings system to prioritize three
final wastewater scenarios



CWMP Schedule

m April - June 2012 — Develop Draft Recommended
Wastewater Program

® June 2012 — Community meeting to present
recommended wastewater program

® July — August 2012 — Begin State and County
permitting review of Draft CWMP

How to get involved?

m Contact Committees

— Water Quality Management Task Force —
Wastewater Management Subcommittee

— Citizens Advisory Committee
— Wastewater Implementation Advisory Committee

® Go to Website - Meeting Schedule and Meeting
Minutes (Calendar of Events, etc.)

® Watch Channel 18 - Postings

® Join email — see sign-up sheet



Summary

® This is a complex planning process — one that will
continue indefinitely — as things will change —
adaptive management

®m The CWMP is intended to be a living document that
will adapt depending on results of earlier
implementation phases

B Most properties in town contribute to the problem —
not just those along a water body or those proposed
for sewering

m All benefit from improved water quality



Community Meeting 6
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Draft Comprehenmve'wastewater Manageme
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Summary of Harwich Utility

180 Miles of Utility Pipes
= 5 Pumping Stations
= 3 Storage Tanks
= Treatment Facility
= Administration Offices and Maintenance Garages
= 40+ Year Program

= (Capital Cost Range (Today’s Dollars):

S$215 to $255
Million

2/14/2013



Harwich

Land Use
Development
1951 and 1999

= 400% population
growth from 1951 to
1999

Allen Harbor Algae Bloom
TR AR 111 Py SHEe e _

Summer 2007
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Controllable Sources of Nitrogen

Fertilizers

Stormwater -
Impervious
Surfaces

Local Control - Typical
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Nitrogen Removal By Technology

Effluent Nitrogen Levels of Treatment
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Figure 13-3
Sewer Service Area by Phase i s 4300 et Recommended Phasing Plan

Recommended Program —
Scenario 5A With Updates

Two Treatment Plants

First phases utilize regional solution by using Chatham
wastewater plant to treat Harwich flows from Pleasant Bay
watershed

Future phases utilize Harwich treatment plant built at
landfill site to treat and recharge wastewater from other
four watersheds

Program built in eight phases over 40 years
Includes 23 % growth at build-out
Capital costs range $180 to $230 Million

2/14/2013



Recommended Program —
Scenario 5A With Updates

= Non-infrastructure Components
= Public Outreach
=  Fertilizer Management Education
= Stormwater Best Management Practices
= Freshwater Pond Evaluations and Restoration
= Land Use Planning/ Zoning/ Acquisition

= Other

= Adaptive Management Process

CWMP Schedule

* November 2012 - WQMTF Wastewater Management
Subcommittee endorsed recommended program

= January 2013 - Board of Selectmen endorse filing of
recommended Draft CWMP program - ?

= February 2013 - Begin year long State and County
permitting review of Draft CWMP

= Spring 2013 Town Meeting actions
* Fund remainder of CWMP

*= Fund Phase 1 of recommended program

2/14/2013



Summary

= This is a complex planning process — one that will
continue indefinitely — as things will change — adaptive
management process

= The CWMP is intended to be a living document that will
adapt depending on results of earlier implementation
phases

= Most properties in town contribute to the problem —
not just those along a water body or those proposed for
sewering

= All benefit from improved water quality

2/14/2013



Frequently Asked Questions



Harwich Comprehensive Wastewater Management Plan
Frequently Asked Questions - Update January 28, 2013

The Town of Harwich (the Town) is developing a town-wide Comprehensive Wastewater Management Plan
(CWMP) to address long-term wastewater needs and restore and maintain the quality of all of the town’s
water resources. The CWMP will provide the flexibility to create a lasting solution by addressing the
existing sources of pollution within a given watershed as well as potential sources of pollution posed by
changing development patterns. The CWMP will seek to balance water quality needs with the ability to
finance necessary improvements. Priorities will be set and an implementation schedule established to
maximize the effect of any public improvements within a watershed and between watersheds.

A Draft CWMP is currently available and posted on the Town’s website. A workshop to review and discuss
this Draft was held on January 19, 2013 at the Harwich Community Center from 9:00 am to 11:00 am. The
Board of Selectmen is approved the filing of the Draft CWMP on January 28, 2013. The document will be
filed with state agencies in February, 2013 which begins about a one year approval process.

Q1. What is the current status of the Comprehensive Wastewater Management Plan (CWMP)?

A1 After a delay of over a year, while the Town awaited the results of the Massachusetts Estuaries Project
(MEP) evaluation of the Town water quality in the five embayments, the Town has received the information
required to move the project forward. Thus, a Draft CWMP is now available for review and comment.

Q2. What is the purpose of this project?

Az. The CWMP is an integral part of the planning process to address Harwich’s long-term wastewater and
water resource needs over the next 30 to 40 years. These critical needs include:

» Addressing existing nitrogen issues that are degrading the water quality of the harbors and estuaries
along the Harwich shore

* Maintaining the excellent drinking water quality in the Town’s 14 municipal groundwater supply wells
= Preserving the valuable fresh water pond resources in town
= Providing future utilities for Harwich to implement smart growth via its Village Centers Initiatives

= Meeting acceptable wastewater management practices either through continued use of on-site Title 5
subsurface disposal systems and/or an offsite treatment and disposal system

By addressing these needs Harwich will remain a vibrant tourist community that provides a desired quality
of life for year-round and seasonal residents.

Q3. Will wastewater treatment lead to explosive growth and development, including condominium
developments, large apartment complexes, strip malls, and such. What will happen to the
“villages” of Harwich?

A3. The plan addresses existing needs and future desired needs. Existing land use controls are being
evaluated and will be revised accordingly to ensure only planned growth occurs.



Q4. What does this Project involve?

A4. This project consists of two main elements. One is to address the MEP identified nitrogen reductions
required in each of the five embayments. The second is a comprehensive review of wastewater management
practices in Harwich to evaluate how those reductions can best be realized. Using available information and
planning projections, the future needs of the Town were assessed, and alternatives to address those needs
were fully evaluated for effectiveness, implementabability and cost.

Q5. Who is involved in this Project?

As. Several groups are involved at both the local and the state level. Locally, the Water Quality
Management Task Force (WQMTF) Wastewater Management Subcommittee (WMS) is coordinating the
CWMP. This subcommittee is working with town staff, a Citizens Advisory Committee (CAC), a
Wastewater Implementation Advisory Committee (WIAC), the Board of Selectmen (BOS), consultants and
many other stakeholders. At the state level the Massachusetts Department of Environmental Protection
(MassDEP) is overseeing the MEP, which is being prepared by the School for Marine Science and
Technology (SMAST), the Cape Cod Commission (CCC), the United States Geological Survey (USGS), and
several other advisory or peer review groups. The WMS is the lead group for the Town, and it contracted
with engineering consultant CDM Smith for technical guidance during this process. Coordination among all
the groups will be crucial to developing an implementable program that meets Harwich’s needs now and
into the future. The WMS has been working on this project since 2007.

Q6. Will the Harwich wastewater plan be managed by current town departmentsor will a new
organization need to be created?

A6. The Town currently does not have a wastewater department. Thus the Town is conducting an
evaluation of how best to integrate this department into its organization structure.

Q7. Isn’t wastewater a single Cape-wide problem which requires a single Cape-wide solution?
Shouldn’t the county address this problem and not individual towns? Does the Commonwealth of
Massachusetts know about the challenges of wastewater on the Cape? What about the federal
government?

A7. Wastewater Management is an issue being addressed by every town on Cape Cod. While nitrogen
coming from septic systems and entering estuaries resulting in degrading water quality is a common theme
in the communities, the variables and solutions are different in each community. The nitrogen in
groundwater flows by watersheds, not town boundaries. Thus communities are evaluating regional
solutions and the County is assisting in that process. Whether a local or regional solution, each town will
want to implement an environmentally sound solution for the least cost. Both the MassDEP and the federal
Environmental Protection Agency (EPA) are well aware of the wastewater issues facing Cape Cod.

Q8. What is the MEP?

A8. The MEP is a program to evaluate the nitrogen impacts on up to 89 embayments in the southeastern
part of the state, including all of Cape Cod. The MEP is funded by the communities and by the state. The
SMAST is conducting the program in partnership with the local communities, the CCC, the USGS and the
MassDEP. The MEP includes five Harwich embayments: Pleasant Bay, Allen, Wychmere and Saquatucket
Harbors and Herring River.



The purpose of the MEP is to provide an analytical means to quantify and evaluate nitrogen entering the
embayment and develop nitrogen thresholds for each embayment that will restore or maintain healthy
water quality. Ultimately, the MEP will develop an acceptable Total Maximum Daily Load (TMDL) for
nitrogen that can enter each of the embayments. Under the Federal Clean Water Act, the EPA and
MassDEP have the authority to require communities contributing nitrogen to the particular embayment to
meet the TMDL.

Q9. Why is nitrogen an issue?

Ag. Nitrogen deposited in an estuary or embayment acts as a fertilizer and stimulates the over production
of algae in the salt water. The algae can become so dense that desirable eel grass beds, shellfish resources,
and overall water quality (as well as boating, swimming and overall aesthetics) are negatively affected. Also,
reduced light penetration affects healthy plant growth, and decaying plants and algae settle to the bottom,
using up oxygen in the water, often resulting in fish kills and odors. If nitrogen is allowed to continue to
flow to the embayments at excessive levels, the embayments will become severely degraded.

Nitrogen enters the embayments from several sources, including wastewater effluent from on-site Title 5
septic systems, leaching from lawn and garden commercial fertilizers, stormwater run-off from pavements
and roofs, and atmospheric deposition. Nitrogen from these sources enters the groundwater or surface
waters that ultimately discharge to the embayments. The first three sources are considered to be
controllable while the direct atmospheric deposition is not. A standard Title 5 septic system only removes
about 10 to 20 percent of the nitrogen entering it while more sophisticated on-site nutrient removal systems
can remove up to about 50 percent nitrogen. Studies on the Cape have shown that nitrogen entering the
embayments from septic systems account for 75 to 85 percent of the controllable source while fertilizers
and stormwater run-off each account for about 7 to 8 percent.

Q1o. This whole wastewater issue has been around for decades, why is it a big deal now?

Aio. The Cape has experienced significant residential growth over the past 50 years and transitioned to an
increased year round population. The result is more nitrogen entering the groundwater from the septic
systems resulting in excessive nitrogen flowing to the estuaries.

Qu1. Why does Harwich have to do this?

Au. Harwich representatives and residents understand the need to address this nitrogen issue to maintain
the quality of life in town. MassDEP will also be establishing a TMDL for each embayment once the MEP
reports are finalized. That will require the Town to implement a plan to remove the required amount of
nitrogen to restore the water quality of the particular embayment. The Town is moving forward now with
the CWMP so it can develop the appropriate plan on its own timeline rather than on a MassDEP mandated
schedule. The abutting towns of Chatham, Orleans, Brewster and Dennis are all in various stages of
completing CWMPs to address the nitrogen issues in their communities. All the other Cape Cod
communities are doing similar CWMPs. Some watersheds are shared by communities such as Pleasant Bay
and will require a joint effort to meet the TMDL for that embayment.

Q12. What are the lessons that Harwich has learned from studying the activities of other Cape
towns?

A12. Each community is different but educating the public and receiving input from them is crucial to
developing an implementable program. Developing a program that is flexible and can adapt to changes and
feedback while being implemented is crucial.



Q13. We've heard solving our wastewater problem will cost tens of millions of dollars. Is that true?
Who will pay for this? How will they pay?

A13. The overall cost of the Harwich recommended wastewater program is estimated to be in the $180 to
$230 Million range implemented over a 40 year period. The WIAC is currently evaluating cost recovery
methods to be used in developing a recommended finance plan. However, this overall program is very
similar in cost and implementation timeframe to our current municipal water system.

Q14. Can Harwich afford not to do this?

A14. No. We are all living here because of the beautiful beaches, the active and convenient waterways, the
high-quality drinking water, and general access to several recreational activities, all of which lead to a
desired quality of life. Our economy is based around tourism for those same reasons. Even if the MassDEP
did not regulate implementation of a plan to meet the TMDLs for each embayment, we must maintain the
tourism economy and our quality of life.

Q15. Harwich is helping to pay for an expensive new regional school system. Can the Town really
afford to fund both schools and wastewater at the same time?

Ais. Both are being done to maintain our wonderful quality of life, now and in the future.

Q16. Won’t the cost of wastewater treatment be so expensive that modest income taxpayers will be
forced out of town?

A16. Multiple cost recovery options are being evaluated now with the goal that no single group is negatively
impacted. Several entities are also pursuing potential outside funding sources and Harwich will do
everything it can to make sure it qualities for those funding sources should they become available. This is in
part also why a 40 year implementation timeframe has been recommended.

Q17. Are neighboring communities participating where watersheds are shared between adjacent
communities?

A17. Yes, Harwich is participating in a collaborative effort that has been ongoing (Pleasant Bay Alliance) for
the Pleasant Bay Watershed. Harwich is one of four communities along with Brewster, Chatham, and
Orleans that share this watershed. Small portions of the Herring River Watershed are shared with Dennis
and Brewster who will participate in some manner. The watersheds for Allen, Wychmere, and Saquatucket
Harbors are all within Harwich.

Q18. Why not have Harwich pipe its wastewater to the facilities of neighboring towns (like
Chatham), and pay them to clean our wastewater?

A18. The recommended wastewater alternative includes treatment of the Harwich wastewater collected
from the Pleasant Bay Watershed at the Chatham wastewater facility with treated effluent recharged in
Chatham or back in Harwich.

Qug. If impacts are affecting estuaries, are the groundwater wells protected?

A1g. Fresh water bodies and groundwater supply wells are more resilient to nitrogen impacts than salt water
embayments. Salt water is much more sensitive to elevated nitrogen levels, since the recommended limits
to the estuaries are less than 1.0 mg/L, and limits for drinking water are 10 mg/L. There is an order-of-
magnitude higher sensitivity to estuary systems. The most recent five-year average of nitrogen sampling in



the Harwich water system is about 0.77 mg/1 (Nitrate), indicating the Zone of Contribution to the Town’s
wells have limited development and are sufficiently protected.

Q20. As a Harwich resident, what can I do to reduce my nitrogen contribution?

A20. While septic systems contribute 75 to 85 percent of the controllable nitrogen, residents can minimize
the remaining contribution sources. Education on the use and types of fertilizers can help. Using slow
release fertilizers and not applying commercial fertilizers before a rainstorm (where it can run-off) would
help. Also, using alternative landscapes that do not require as much fertilizer would have a positive impact.
Channeling run-off from paved surfaces or roofs onto grasses for nitrogen uptake will help compared with
direct discharge into a surface water or coarse sand where it enters the groundwater table. The run-off from
these areas or stormwater contains the nitrogen from atmospheric deposition. Although these actions alone
will not meet the nitrogen removal recommended in the MEP reports for embayments in Harwich, they will
potentially help reduce the amount of sewering required.

Q21. If home septic systems are the main problem, why not just restrict the number of bathrooms
and kitchens in all renovations and new construction?

A21. Much of the Town of Harwich is already built out.

Q22. Wouldn't this wastewater problem be solved if all homes and businesses restricted the use of
detergents, lawn fertilizers, and toxic chemicals?

A22. Reducing those controllable nitrogen sources will certainly help but they only account for about 7 to 8
percent of the controllable nitrogen.

Q23. Will all of the wastewater within the MEP watersheds need to be conveyed out of the
watersheds to achieve the desired levels of nitrogen removal?

A23. Not necessarily. Although nitrogen reduction is required for each MEP watershed, the amount in each
watershed varies between 58 and 100 percent. A watershed requiring 100 percent nitrogen reduction will
require sewering and recharge of the treated effluent outside that watershed. However, a watershed
requiring 70 percent nitrogen reduction could sewer a higher percentage than that (say 8o percent) since
the septic system effluent contains nitrogen with around 26 to 35 mg/l and treatment plant effluent
contains around 3 to 5 mg/l or about 9o percent nitrogen removal. In this case 72 percent of the nitrogen
would be removed from the area sewered, allowing the effluent to be recharged in the watershed.
Combined with fertilizer and stormwater management programs the Town could attain acceptable nitrogen
removal levels.

Q24. Does wastewater include the water which goes into storm drains? Is rain runoff a problem?

A24. Wastewater is separate from stormwater in new systems built today. Both contain nitrogen, however
stormwater collects atmospheric nitrogen deposited on roof tops and pavement and can also collect
fertilizers. Thus stormwater should be diverted to vegetative areas instead of directly to water bodies.

Q25. What is the timeline of the Project?

A2s5. Development of the CWMP began in earnest in August, 2007. Water quality sampling for the MEP
began a few years before. Originally the program was divided into two phases. Phase 1 of the CWMP
(Existing Data Review and Needs Analysis) was originally scheduled for completion in late 2008. Phase 2 of
the CWMP (Alternatives Evaluation and Recommended Plan) was scheduled for completion in mid 2009.



However, a delay in receiving the MEP reports resulted in a corresponding delay in the original schedule for
completing Phase 1 and 2. Thus the decision was made to combine both phases into one document which
resulted in the development of the current Draft CWMP. Implementation of the recommended plan will
occur over a 4o year period once the Town endorses and the MassDEP approves the recommended plan.

Q26. Will this plan result in sewers for the entire Town of Harwich?

A26. No. Based on the MEP report results sewers are recommended as part of the overall strategy to address
nitrogen impacts to our estuaries. This recommendation was developed after evaluating several alternatives
that would meet the percent nitrogen removals required. However, only specific portions of Harwich are
planned to have a new sewer collection system and the areas outside those will remain with on-site septic
systems. Approximately 60 percent of the Town will be sewered.

Q27. We pump our home septic system as required and never have problems. Why can't we just
leave things as they are? Aren't our beaches and harbors pretty good as is?

Az7. Pumping a septic system removes the solids and should be done approximately every 3 years to keep it
in good working order. However the nitrogen is mainly contained in the liquid that leaves the system daily
and exists in groundwater ultimately surfacing in our estuaries and harbors which has shown signs of
degradation.

Q28. If wastewater treatment facilities are recommended to be built, will they be an eyesore?

A28. Through careful planning and site selection the treatment facilities will be designed to be harmonious
with the architectural style within the community and employ property-screening techniques to minimize
visual and other aesthetic impacts. Also, state-of-the-art odor control measures will address potential odor
issues.

Q29. As a Harwich property owner, will my property values be decreased?

A29. Projects in other communities have demonstrated that sewers and/or enhanced wastewater
management actually may increase property values. Improving wastewater management procedures will
restore water quality in the embayments and protect the other water resources so that the tourist economy
continues to flourish and the quality of life is maintained. All these factors combine to preserve property
values. If nothing is done, property values likely would decrease.

Q30. Can the wastewater just be piped out into the ocean like in Boston?

A30. No, environmental regulations (Massachusetts Ocean Sanctuaries Act) prohibit new wastewater
outfalls (discharge pipes) to the ocean. Some communities such as Boston and Plymouth already had an
ocean discharge prior to this regulation being implemented. Thus, they were allowed to continue to use it
but only after significantly increasing the treatment level of the effluent and/or relocating the pipe several
miles further out into the ocean.

Q31. We have the entire Atlantic Ocean on our doorstep, can the ocean be used in some way?

A31. The Ocean Sanctuaries Act prevents new outfalls. The water quality of the receiving ocean waters and
the tidal flushing characteristics have been factored into the MEP modeling which determined the amount
of nitrogen to be removed.

Q32. How can I get more information, or contact the WMS, CAC or WIAC to get my opinions heard?



A32. An important element of this project includes public outreach. The CAC has been formed to provide
for an exchange of information. Moreover, community meetings are scheduled to keep residents and
business owners informed about the progress, and the Harwich WQMTF has a website (www.hwqtf.com).
Copies of the meeting schedule and other project documents are available at Town Hall and the public
library. The WMS also has a mailbox at Town Hall. WMS meetings and community meetings are listed on
the calendar on the Town’s website, and all are welcome. Lastly, the WIAC is seeking input on the cost
recovery model to recommend and their meetings which are also posted on the Town’s website are open to
the public.
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