


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



1HarW|ch I\/Iassachusetts

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
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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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Harwmh '37"Massa ?""'h Usetts

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

] 0 500 1000 n [
039 150 W [ e ]

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.

' South Coast l QOuter Cape

) KBRS
SHIEHES L Tl

PROVINCETOWN
IEVINERLS
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PLYMCUTH
Cape Cod Bay

CHATHAM 4 °

J

Vineyard Islands
Sound

po Upper Cape




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

Dissolved Oxygen (mg/L)

7/10/04 7115/04 7120104 7/25/04 7/30/04 8/4/04 8/9/04
Time

Allen's Harbor East

8/14/04
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Allens Harbor East
Summer 2004

» Dissolved Oxygen
* Chlorophyll-a

Critical DO Level indicative
of Habitat Impairment




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

mi ; | Summer 2004
Ml ”!M\ H Il - Dissolved Oxygen

* Chlorophyll-a

L)

5
h
>
1¢

10
_Ig,
)
=
§
&
-
s

]

]

2

H
Q 4

|

Ive Xyt (m

Critical DO Level indicative
04 L 8/4/04 8/9/04 8/14/04 of Habitat Impairment

///////

Wychmere and Saquatucket Harbors
Nutrlent Related Water Quality
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/| Red = Poor
| Yellow = Moderate

| Blue = High

|| : Town of Harwich
WQ Monitoring Program
2001-2007




Dissolved Oxygen (mg/L)

Total Chlorophyll Pigments (ug/L)
IS

0
7/10/04

7115/04

7120104

7/25/04
Time

Wychmere Harbor

7/30/04

8/4/04

8/9/04

8/14/04
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0
7/10/04 7/15/04 7/20/04 7/25/04 7/30/04 8/4/04 8/9/04 8/14/04
Time

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

8/6/04

8/11/04

8/16/04 8/21/04

Time

Saquatucket Harbor

8/26/04

8/31/04

9/5/04

@
&

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

Herring River North, Harwich

30
25
3 ¢
22
€
§
) d
k=
315
Z
g
2
5
2
=
o
s 10
°
=
5
[
7110004 7/15/04 7/20/04 7125/04 7130/04 8/4/04 8/9/04 8/14/04

Time




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

5.

Y

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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Sound
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Sound

Miles

Nutrient Related
Water Quality Monitoring

Towns of Mashpee & Barnstable
R

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 -
3
. - NO; S
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NO;*  NO;
. * inflol - == = . =
~ \IOWer extent of ground-_\l_\f_'f‘te‘_— - ground-water Enderﬂow = , .
— — — — OW
NO, NO3 i ecion of groung. L limyy
. N93 e - Wate-"ﬂowNO3 onin -"'--Of."i.?_”d Outflow
= . = - = NO3 -NO S
. . - e . - * ® 3 - L .

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
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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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Extent of Development

14



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




Community Meeting 5



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
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Beaches, Rivers & Harbors Are
Severely Impacted By Nitrogen

Unhealthy
Nitrogen Levels

I Excess Levels of Nutrients |

Algae Use Nutrients To
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‘ 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
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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
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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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Wastewater Herring River Harbor Pleasant Bay Watershed Ocean Used for
Service Recharge Site | Recharge Site | Recharge Site | Recharge Site Recharge

Scenario Outfall

X
X
4A X X
5A X X
6A X X X X
7A X X X X
8A X

Brewster

i

leasant Bay

Dennis

[ Sewered Area m Allen Harbor m Harbor D oo 1inch=2,850 feet Conceptual Wastewater Scenario 1A

(—%@ ﬂ Treatment/ Effl b Harbor 6 2506 5006 10,00 Harwich, MA
r [ mm mam —
\-r/[ | Dennisport Sewered Area m Pleasant Bay D Village Centers 2 %th




Dennis

Wychmere
Harbor

- Sewered Area

= o e

- Dennisport Sewered Area

m y Harbor

D Village Centers

=

2506

Tinch=2,850feet
5,000

10690
et

Conceptual Wastewater Scenario 2A
Harwich, MA

Dt

==

Dennis

Harbor

i Saquafu.c_ke,tf_ ;

®

- Sewered Area

cs Alen Harbor

m Saquatucket Harbor
Harbor

- Dennisport Sewered Area

a Pleasant Bay

D Village Centers

Tinch=2,850feet
5,000

16,060
Feet

Conceptual Wastewater Scenario 3A
Harwich, MA

s



Dennis

i Saquaiu.c_ketf_ ;
Harhor

Wychmere
Harbor

B8 westment/EffuentRecharge | Ca w Harb " wp ram — Harwich, MA
. [ —]

- Dennisport Sewered Area m Pleasant Bay D Village Centers e %‘h

==

b B SeweredArea m ﬂ | [ty 1 inch=2,850feet Conceptual Wastewater Scenario 4A

Dennis

i Saquaiu.c_ketf_ ;
Harhor

Wychmere
Harbor

Conceptual Wastewater Scenario 5
Harwich, MA

h L m y Harbor 2506 5000 10,000
- Dennisport Sewered Area m Pleasant Bay D Village Centers e mh

==

=

= Sewered Area ﬂ Aentarbor (3 i [t 1 inch =2,850 feet




Herring River

Chatham
Dennis

Wychmere
Harbor

. Dennisport Sewered Area m Pleasant Bay D Village Centers e mh

==

b B SeweredArea m a O el 1 inch=2,850feet Conceptual Wastewater Scenario 6A

B vestmem/EtuentRecharge [ y Harb ¢ 2506 S0 T Harwich, MA
[ e—

Herring River

Chatham
Dennis.
Allen Wychmere
Harbor Harbor
W I sewered Area B2 Trestment /Effuent Recharge () Pleasant Bay [ vitiage centers St Conceptual Wastewater Scenario 7&
@ Allen Harbor D ot 0 2560 5000 10,600 Harwich, MA
- [ e —
Area | HerringRi m Wychmere Harbor e mh




\ Herring River

Chatham
Dennis.
|
Saguatucket
Harbor
Treatment’
A » . i
<a o Fanverport
! 4
i e .
M & XN#
NG
s Wychmere
il Harbor
: Paossible Effiuent
Allen Outfall 3.5 mi Offshore
Harbor i

j Sewered Area m Allen Harbor m Saquatucket Harbor Tinch=2.850 feet Conceptual Wastewater Scen?ﬁo 8A
@ Treatment / Effluent Recharge Herting River m Wychmere Harbor 6 2500 5,000 10990 Harwich, MA

r [ mam mam S—

' | Dennisport Sewered Area m Pleasant Bay D Village Centers ] %lh

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
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

T e /
e Syl ¥
i T '."!.‘ Pleavany
" \" Ay
Pleasant.Bay, s /,/"
(65°%) b

. of
a
g !

Chatham

L 3 j 3 ‘Allen Harbor i
M I\ - @ NANTUCKET SOUND

- TR :
L“ [ Y- Town of Harwich ) kmﬁm 132

o BE worees et Comprehensive Wastewater o A Sept
= R - T Managemant P i .

2/14/2013



2/14/2013

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.



Appendix B
MEP Memos

The Massachusetts Estuaries Project has released several documents related to water resources in Harwich,
relative to the CWMP planning process. Included in this appendix are the memoranda related to the MEP
reports. Full MEP reports are several hundred pages long. These reports have been made available on the
Town of Harwich website, and links are provided below.

§ MEP Published Reports — draft and Final
Pleasant Bay Final Report — May 2006
Allen, Wychmere, Saquatucket Report — June 2010
Muddy Creek Final Report — November 2008

All reports available on Town of Harwich website:
http://harwichma.virtualtownhall.net/Public_Documents/HarwichMA_BComm/CWMP/M

EP%20Reports/

§ Technical Memoranda

Nitrogen Loads by TMDL Watershed/Segments to Pleasant Bay —
November 2007

Water use and Muddy Creek Nitrogen Attenuation — June 2010

MEP Scenarios to Evaluate Water Quality Impacts of the Addition of a 24
foot Culvert in Muddy Creek Inlet — October 2010






CAPE COD COMMISSION

3225 MAIN STREET
P.O. BOX 226
BARNSTABLE, MA 02630
(508) 362-3828
FAX (508) 362-3136
E-mail: frontdesk@capecodcommission.org

WATER EMAIL: water@capecodcommission.org

MEMORANDUM

TO: Pleasant Bay Resource Management Alliance, Watershed Working Group
Carole Ridley, Coordinator, Pleasant Bay Resource Management Alliance
Cape Cod Commission members: Brewster, Chatham, Harwich, Orleans

CC: Brian Howes, SMAST, UMASS Dartmouth
Tom Cambareri, CCC
Paul Niedzwiecki, CCC

FROM: Ed Eichner, Water Scientist

DATE: November 28, 2007

RE: Individual town nitrogen loads by TMDL watershed/segments to Pleasant Bay

As a follow-up on my September 25 memo detailing each town’s nitrogen loading
contribution to each of the individual subwatersheds to the Pleasant Bay estuary, the Alliance
Watershed Working Group requested additional analysis to aggregate the loads according to the
subembayments listed in the MassDEP TMDL for Pleasant Bay (May 2007). As with the
September 25 analysis, each town’s contribution of attenuated and unattenuated nitrogen loads
under existing and buildout conditions were determined beginning with the Massachusetts
Estuaries Project watershed model and reworking its results and equations to complete the
requested analysis. Funding for this effort was provided by the current Management Challenges
for Nitrogen Control grant that the Commission has from the US Environmental Protection
Agency.

Table 1 show the results of the analysis with existing and buildout unattenuated loads for
each of the 20-listed TMDL segments for Pleasant Bay, as well as the complementary attenuated
loads and the TMDL watershed thresholds. This analysis incorporates the results of the analysis
completed to breakdown the loads by town for each of the 95 subwatersheds. Total loads from
this analysis by town are generally within 1% of the September 25 memo loads. This analysis
also incorporates the percentage reductions in nitrogen load for the portion of the loads that flow
out of the system at ponds that straddle the overall watershed boundary:.

11/27/07 Cape Cod Commission
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Table 2 shows the percentage of the nitrogen loads from this analysis. The load
percentages are the same as the September 25 memo results except for the attenuated buildout in
Brewster which decreased by 1% due to a slight change in rounding.

Table 2 also shows percentage watershed land area and the watershed including estuary
surface areas by town. These comparisons were used in the Popponesset Bay discussions of
town fair shares and are provided in anticipation of similar future discussions for Pleasant Bay.
The areas that these percentages are based on do not account for the portions of recharge that
flow out of the system.

As mentioned above, this effort to determine subwatershed loads by individual town was
funded using grant funds from the Commission’s Management Challenges for Nitrogen Control
grant that the Commission has from the US Environmental Protection Agency. The effort
represents approximately $2,000 worth of Cape Cod Commission staff time.

Table 2. Watershed Nitrogen Load and Watershed Area by Town for

Pleasant Bay
NITROGEN LOADS (%) Orleans Brewster Harwich Chatham
Existing Unattenuated 32% 14% 17% 36%
Existing Attenuated 31% 14% 18% 37%
Buildout Unattenuated 37% 13% 18% 32%
Buildout Attenuated 36% 12% 19% 33%
WATERSHED AREA
Watershed Land (acres) 5,293 3,527 2,643 3,655
Estuary Surface (acres) 3,528 - 153 2,802
Land and Estuary (acres) 8,822 3,527 2,795 6,456
Watershed Land (%) 35% 23% 17% 24%
Estuary Surface (%) 54% 0% 2% 43%
Land and Estuary (%) 41% 16% 13% 30%
Notes:
1) nitrogen loading percentages based on watershed load only; do not include loads on estuary
surfaces

2) all loads adjusted to account for nitrogen loads that flow out of the watershed

3) attenuated loads account for reductions caused by application of multiple attenuation factors
in situations where loads flow through multiple ponds

4) watershed land area is not adjusted to account for flow out of the watershed system

5) rounding may cause some totals to appear inaccurate
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CAPE COD COMMISSION

3225 MAIN STREET
P.O. BOX 226
BARNSTABLE, MA 02630
(508) 362-3828
FAX (508) 362-3136
E-mail: frontdesk @ capecodcommission.org

WATER EMAIL: water@capecodcommission.org

MEMORANDUM

TO: Pleasant Bay Resource Management Alliance, Watershed Working Group
Carole Ridley, Coordinator, Pleasant Bay Resource Management Alliance
Cape Cod Commission members: Brewster, Chatham, Harwich, Orleans
CC: Brian Howes, SMAST, UMASS Dartmouth
Tom Cambareri, CCC
Paul Niedzwiecki, CCC
FROM: Ed Eichner, Water Scientist
DATE: September 25, 2007

RE: Individual town nitrogen loads by individual subwatersheds to Pleasant Bay

During past Alliance Watershed Working Group discussions, it was decided that it would
be useful to the Alliance and member towns to determine each town’s contribution of attenuated
and unattenuated nitrogen loads within each individual subwatershed to the Pleasant Bay estuary.
Since the Cape Cod Commission had created the Massachusetts Estuaries Project watershed
nitrogen loading model, I offered to rework the model’s components to determine these nitrogen
loads using funding from the current Management Challenges for Nitrogen Control grant that the
Commission has from the US Environmental Protection Agency.

The results show that attenuation rates in individual subwatersheds vary between 0 and
79% (Table 1). Attenuated loads account for splitting of downgradient loads among various =
ponds, as well as application of all the attenuation factors these loads are reduced by prior to
discharge into Pleasant Bay or its subestuaries. So, for example, one portion of an upgradient
subwatershed load may pass through two ponds and be subject to two 50% reductions, while
another portion may pass through only one pond before reaching the estuary. Both attenuated
and unattenuated loads also account for portions of nitrogen loads that flow out of the system
watershed at ponds that straddle the watershed boundary, such as Cliff Pond in Brewster or
Goose Pond in Chatham. Watershed loads do not include any nitrogen loads on the surface of the
estuary or subestuaries. The overall system loads are within 0.8% or less of the overall loads
presented in the MEP report on Pleasant Bay. Overall attenuation rates for the entire system
show that 7% of the load is attenuated under existing conditions, while 6% is projected to be
attenuated under buildout conditions.

9/25/07 Cape Cod Commission =



Table 1. Individual Subwatershed Nitrogen Loads for Pleasant Bay.
All analysis based on Massachusetts Estuaries Project watershed nitrogen loading model, which is documented in the Pleasant Bay MEP
Technical Report (Howes, ef al., 2006). Loads are adjusted to account for portions of subwatershed loads that leave the system watershed via
ponds that straddle the system watershed boundary. Loads include only watershed loads and do not include loads on estuary or subestuary

surfaces.
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The preparation of these loads also presented the opportunity to re-evaluate the
cumulative loads by individual town. Table 1 shows the sum of nitrogen load by town and Table
2 shows the relative percentage by town under existing and buildout conditions for both
attenuated and unattenuated loads. Brewster and Harwich contribute a relatively stable
percentage of the overall load to Pleasant Bay, while Chatham is the largest percentage under
existing conditions and Orleans is the largest percentage under buildout conditions (see Table 2).

As mentioned above, this effort to determine subwatershed loads by individual town was
funded using grant funds from the Commission’s Management Challenges for Nitrogen Control
grant that the Commission has from the US Environmental Protection Agency. The effort
represents approximately $2,000 worth of Cape Cod Commission staff time.

Table 2. Percentage Watershed Nitrogen Load by Town for Pleasant

Bay

Orleans Brewster Harwich Chatham
Existing Unattenuated 32% 14% 17% 36%
Existing Attenuated 31% 14% 18% 37%
Buildout Unattenuated 37% 13% 18% 32%
Buildout Attenuated 36% 13% 19% 33%

Notes:

1) percentages based on watershed load only; do not include loads on estuary surfaces
2) all loads adjusted to account for nitrogen loads that flow out of the watershed
3) attenuated loads account for reductions caused by application of multiple attenuation factors
in situations where loads flow through multiple ponds
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Coastal Systems Program
School for Marine Science and Technology

University of Massachusetts Dartmouth
706 South Rodney French Blvd. O
New Bedford, MA 02744-1221

MEP Technical Memo

To: David Young, CDM
Frank Sampson, Chair, Harwich Water Quality Management Task Force

From: Ed Eichner, CSP/SMAST
Brian Howes, CSP/SMAST
Sean Kelley, ACRE
John Ramsey, ACRE

Date: June 25,2010

Re:  Updated water use and Muddy Creek nitrogen attenuation and nitrogen loading to
Pleasant Bay

On behalf of the Town of Harwich, Camp Dresser & McKee (CDM) requested a scenario using
the linked Massachusetts Estuaries Project (MEP) models for Pleasant Bay to assess the impact
of updated information on the findings for Round Cove and Muddy Creek. The scenario results
documented in this Technical Memo include the inclusion of the following updated information:

+ updated average Harwich water use based on 2004 to 2007 data,
+ updated Harwich land use coverages from 2006, and
+ updated nitrogen attenuation from the 2008 SMAST analysis of Muddy Creek.

A summary of the scenario development and its results are described below.

Scenario Development

During the collection of information for the development of the MEP linked models for
Wychmere Harbor, Saquatucket Harbor, Allen Harbor, and the Herring River, MEP staff
obtained 2004 to 2007 water use information from the Harwich Water Department for parcels
throughout the Town. This enhanced the prior Pleasant Bay nitrogen loading analysis, which
had access to only the 2004 water-use data from the Water Department at the time of the
development of the Pleasant Bay MEP linked model (Howes, et al., 2006)1. Similarly, the Town
of Harwich provided updated land use information for the review of all systems. The Pleasant
Bay MEP assessment is based on 2004 Harwich land use data, while the other MEP systems in
town will be based on 2006 land use data. The Town of Harwich and CDM wanted to have a
consistent and comprehensive basis for the current Comprehensive Wastewater Management

" Howes B., S. W. Kelley, J. S. Ramsey, R. Samimy, D. Schlezinger, E. Eichner (2006). Linked Watershed-
Embayment Model to Determine Critical Nitrogen Loading Thresholds for Pleasant Bay, Chatham, Massachusetts.
Massachusetts Estuaries Project, Massachusetts Department of Environmental Protection. Boston, MA.



Planning effort and requested that a MEP scenario be completed for Pleasant Bay that uses the
2006 land use base and 2004 to 2007 water use that is used for the assessment of all of the other
MEP estuaries within the town.

In addition, MEP Technical Team members completed a 2008 assessment of Muddy Creek
(White, et al., 2008)2. This assessment, which was completed for the Pleasant Bay Alliance,
included collection and analysis of sediment nitrogen regeneration, wetland characterization,
water quality analysis, and nitrogen exchange measurements between the upper and lower basins
of Muddy Creek. This assessment is a much more detailed and comprehensive review of Muddy
Creek than was possible during the MEP assessment and allowed for an updated assessment of
nitrogen attenuation in the Upper and Lower portions of Muddy Creek. The Town of Harwich
and CDM requested that the findings from the 2008 Muddy Creek assessment be incorporated
into the scenario with the Town’s updated water use and land use. The requested scenario does
not modify the inlet to Pleasant Bay to include the 2007 breach nor does it change the inlet
culvert configuration or size into Muddy Creek.

In order to integrate the updated information, MEP Technical Team members were required to
check the calibration and validation of the MEP Linked Models for Muddy Creek and Pleasant
Bay. This step checked the effects of incorporating the new information and compared these
results to the available water quality and salinity data to ensure that any significant changes did
not cause unacceptable variability in the comparison of model results to collected field data.
This step was especially important for the Muddy Creek area where much more refined data
were incorporated. These checks showed that modest re-calibration was required in Muddy
Creek (mainly as a result of the new attenuation rates) and that validation of the model was
sustained.

MEP Scenario Results and Discussion

Based on the incorporation of the new information, watershed nitrogen loads for Muddy Creek
and Round Cove increased (Table 1). Aside from the new water use, revised loads also include:
a) changes in the treatment of both existing and buildout conditions at the Wequassett Inn
(personal communication, Dave Michniewicz, Coastal Engineering, 6/26/08), b) load additions
from farm animals, c¢) inclusion of a cranberry bog in Lower Muddy Creek that was previously
excluded, d) inclusion of innovative/alternative septic systems in the Upper Muddy Creek
subwatersheds, and e) updated land use coverages from 2006. These changes are consistent with
updates provided as a result of data gathering for MEP assessments of other estuaries in
Harwich.

After incorporating the revised nitrogen loads, the attenuation factors based on the more refined
assessment of Muddy Creek were incorporated (White, et al., 2008). The attenuation factor used
for watershed nitrogen loading from Upper Muddy Creek is 57%, while the attenuation factor for
Lower Muddy Creek is 2%. These attenuation factors are based on the measured water quality
in Muddy Creek documented in the 2008 report and the revised watershed nitrogen loads
completed for this scenario.

* White, D., B. Howes, S. Kelley, J. Ramsey. 2008. Resource Assessment to Evaluate Ecological & Hydrodynamic
Responses to Reinstalling a Water Control Structure in the Muddy Creek Dike. Report to the Pleasant Bay Alliance
by the Coastal Systems Program-SMAST, University of Massachusetts-Dartmouth, New Bedford MA



The overall attenuated load for the upper Muddy Creek basin decreased (41%) mainly as a result
of including the large measured attenuation in the upper basin (2008), while the attenuated
watershed load for the lower basin increased by 27% (Table 2). Round Cove attenuated load
increased by 48%. Overall, the updated attenuated watershed nitrogen load for the combined
Muddy Creek decreases 10% and is similar to the MEP report, 16.59 kg d”' and 18.46 kg d”',
respectively. The net combined result of the changes in the watershed loads, attenuation factors,
and more refined sediment characterization is that the overall Muddy Creek nitrogen load
changes only very slightly: 2006 MEP Report nitrogen load is 22.16 kg d”', while the load in this
revised scerllario is 22.19 kg d”'. The Round Cove overall load increases by 16% (from 12.82 to
14.83 kgd™).

It is also notable that the 2008 study found that Upper Muddy Creek sediments serve as a net
nitrogen sink during summer conditions, while Lower Muddy Creek sediments are a net nitrogen
source (see Table 2). The 2006 MEP report included the reverse assessment of the sediments in
Upper (net source) and Lower Creeks (net sink). The main difference found in the more detailed
2008 assessment is due mostly to the very large nitrogen uptake in the uppermost brackish
wetland, which was previously not measured. The 2006 MEP upper basin analysis was based
upon measurement at a single location near this wetland.

Incorporation of the increased natural nitrogen attenuation in Upper Muddy Creek decreases the
wastewater nitrogen that must be removed from its watershed to meet its threshold if wastewater
is the only nitrogen source that is reduced (Table 3). The percentage of wastewater nitrogen that
must be removed to meet the threshold decreases from 75% in the 2006 MEP analysis to 66% in
this revised scenario. Lower Muddy Creek remains at 100% wastewater removal under the
revised scenario and Round Cove increases from 40% wastewater removal to 64% removal.
Round Cove’s increase is largely due to an increase in the septic load based on the incorporation
of the water use revisions.

When all loads, including septic wastewater, fertilizer, and stormwater runoff, are considered as
sources for nitrogen removal to meet the threshold, the necessary percentage reductions in
attenuated watershed nitrogen loads are different (Table 4) than if only septic loads are
considered (see Table 3), but the relative relationships among the estuaries are essentially the
same. Lower Muddy Creek has the highest required removal, which increased slightly in the
requested scenario (from 75% to 80%), while Upper Muddy Creek has a slight drop in required
removal (from 54% removal to 52% removal) and Round Cove has an increase in the required
removal (from 30% to 53%). Although Upper Muddy Creek has an increase in the watershed
load (see Table 1), this increase is largely offset by the better documented increase in system
nitrogen attenuation. The opposite effect is seen in Lower Muddy Creek and Round Cove where
the increased total watershed load increases the percentage of watershed load that must be
removed.

Table 5 compares the threshold loads for bioactive nitrogen (DIN+PON) under the 2006 MEP
Report and this updated scenario. As also shown in Table 4, the watershed threshold loads for
Lower Muddy Creek and Round Cove generally did not change, but the watershed threshold load
for Upper Muddy Creek decreased due to the increased attenuation in the system. The changes
in the benthic fluxes due to the 2008 study also are noted.



In interpreting the results, it is important to consider that Muddy Creek is a heavily altered
system, which previously was divided by a dike, and has a large restriction of tidal exchange at
its outlet to Pleasant Bay due to a small culvert under Rt. 28. Tributary estuaries with large
restrictions to tidal exchange (reduced flushing) have increased nitrogen levels over the similar
systems with unrestricted tidal exchange. Extreme examples of the effect of tidal exchange on
nitrogen levels can be seen in West End Pond (Gosnold) and Rushy Marsh (Barnstable), where
removing all anthropogenic watershed nitrogen loading is insufficient to meet water quality
restoration goals. The flushing rates in these systems are so low that even small amounts of
entering nitrogen accumulate to produce high water column nitrogen levels and low oxygen
conditions. While Muddy Creek is not at this level of restriction, it is virtually certain that much
of its nitrogen related water quality “problem” results from its restricted tidal circulation.

The overall impact of incorporating all the Harwich changes, including updated land use and
water use, incorporation of monitoring from innovative/alternative septic systems, loading from
farm animals, Wequassett Inn wastewater clarifications, and the better characterization of Muddy
Creek, is summarized as:

1) Lower Muddy Creek is not changed; the watershed threshold load remains the same and
the required septic removal to meet the threshold remains at 100%.

2) Upper Muddy Creek has a slight improvement in nitrogen removal to meet the threshold.
Incorporation of the better documented natural nitrogen attenuation in the Creek largely
balances watershed nitrogen loading increases. The net result is that the watershed
threshold load is reduced and the required septic removal to meet the threshold also
decreases to 66%.

3) Round Cove watershed threshold load remains the same, but the addition of the modified
water use has increased the watershed nitrogen load. The net result is that in order to
meet the watershed threshold load, the required septic removal within the watershed
increases to 64%.



Table 1. Comparison of Watershed Nitrogen Loads for Round Cove and Muddy Creek. A) Watershed nitrogen loads from Table IV-5
of the Massachusetts Estuaries Project Technical Report for Pleasant Bay (Howes, ef al., 2006). B) Watershed nitrogen loads prepared
for this scenario including the incorporation of updated water use and land use from the Town of Harwich. Muddy Creek attenuated
loads do not include attenuation assigned to within the wetlands and sediments of the Muddy Creek.

A) 2006 MEP Pleasant Bay Technical Report Nitrogen Loads for Round Cove and Muddy Creek

Pleasant Bay N Loads by Input (kg/yr):

Round Cove

Watershed ID#

61,62 + MP

Water Body
Surface Area

Impervious

Fertilizers Surfaces

Wastewater

Buildout

Present N Loads

% of Pond
Outflow

UnAtten N| Atten

Atten N

Upper Muddy Creek 2839  344] 395  247] 189 1322 | 4014] [ 3860
Lower Muddy Creek 2436 268l 381 53]  143] 624 [ 3381 | 3167

B) 2008 MEP Technical Memo Nitrogen Loads with updated Harwich water use and land use for Round Cove and Muddy Creek

Pleasant Bay N Loads by Input (kg/yr):

Round Cove

Watershed ID#

61,62 + MP

Water Body
Surface Area

Impervious

Fertili
ertilizers Surfaces

Wastewater

1884 175

Buildout

% of

Present N Loads

Pond
Outflow

Atten N
Load

UnAtten | Atten

Upper Muddy Creek 4o88] _ 351]  402] 245 189 1543] | 5276] | 5066
Lower Muddy Creek 3233] 333 __ 379] _153]  143] 692 | 4241] [ 4020




Table 2. Nitrogen loads (attenuated) under existing conditions for Harwich subestuaries of the Pleasant Bay system. Existing
nitrogen loads for the watersheds to Round Cove and Muddy Creek are compared for the scenario discussed in this Technical Memo
and the MEP report (Howes, et al., 2006). The requested scenario includes the incorporation of revised information gathered in
Harwich into the 2006 MEP Linked Models for Pleasant Bay including: 1) average Harwich water use based on 2004 to 2007 data, 2)
updated Harwich land use coverages from 2006, and 3) updated nitrogen attenuation from the 2008 SMAST assessment of Muddy
Creek (White, et al., 2008). All values have been rounded.

Sub-embayment

Round Cove

Muddy Creek - upper
Muddy Creek - lower
Muddy Creek - total

Revised Harwich scenario MEP Report % change
Attenuated direct atmospheric | benthic Total Attenuated direct atmospheric benthic Total
watershed load deposition flux net Load watershed load deposition flux net Load Total Load
(kg/day) (kg/day) (kg/day) | (kg/d) (kg/day) (kg/day) (kg/day) (kg/d)
6.24 0.17 842 | 14.83 4.23 0.17 8.42 12.82 +16%
5.85 0.16 | -0.64 5.37 9.98 0.16 4.56 14.70 -63%
10.74 0.21 5.87 | 16.82 8.48 0.21 -1.23 7.46 +125%
16.59 0.37 5.23 | 22.19 18.46 0.37 3.33 22.16 0%

Table 3. Comparison of sub-embayment watershed septic loads (attenuated) used for modeling of present and threshold loading
scenarios for Harwich subestuaries in the current requested scenario. These loads do not include direct atmospheric deposition (onto
the sub-embayment surface), benthic flux, runoff, or fertilizer loading terms. All values have been rounded.

Sub-embayment

Round Cove
Muddy Creek - upper

Muddy Creek - lower

Revised Harwich scenario MEP Report change
septic load septic load septic load
Attenugted Threshold reduction to Attenugted Threshold | reduction to Attenugted Threshold reduction to
Septic . . Septic ) ) Septic septic .
load se(:llztl/cdloa;d hattaﬁnld load Stzllztl/cdloa;d hattaﬁnld load load hattaﬁnld
g/day thresho g/day thresho thresho
(kg/day) % change (kg/day) % change (kg/day) (kg/day) % change
5.18 1.865 -64% 3.16 1.897 -40% +2.02 -0.03 -24%
4.72 1.603 -66% 7.16 1.789 -75% -4.13 -1.79 +9%
8.6 0 -100% 6.34 0 -100% +2.26 0 0%




Table 4. Comparison of sub-embayment fotal watershed loads (attenuated, including septic, runoff, and fertilizer) used for
modeling of present and threshold loading scenarios for Harwich subestuaries in the current Harwich-requested scenario and the 2006
MEP Technical Report. These loads do not include direct atmospheric deposition (onto the sub-embayment surface) or benthic flux
loading terms. All values have been rounded.

Sub-embayment

Round Cove
Muddy Creek - upper

Muddy Creek - lower

Revised Harwich scenario MEP Report change
Attenuated | Threshold load reduf:tion Attenuated | Threshold load redu.ction Attenuated | Threshold load reduf:tion
to attain to attain to attain
total load total load total load | total load total load | total load
(kefday) | (kgfday) | reShOM A Gay) | keday) | TSRO Goiday) | (kefday) | reshold
glaay glaay % change glaay gaay % change gaay glaay % change
6.24 2.93 -53% 4.23 2.96 -30% +2.019 -0.03 -23%
5.85 2.82 -52% 9.98 4.61 -54% -4.134 -1.79 +2%
10.74 2.14 -80% 8.48 2.14 -75% +2.26 0 -5%

Table 5. Threshold sub-embayment loads used for bioactive nitrogen (DIN+PON) modeling of the Harwich subestuaries in the
current Harwich-requested scenario and the 2006 MEP Technical Report, with threshold loads for total attenuated watershed N loads,
atmospheric N loads, and benthic flux. All values have been rounded.

Sub-embayment

Round Cove

Muddy Creek - upper
Muddy Creek - lower
Muddy Creek - total

Revised Harwich scenario MEP Report % change
Attenuated direct atmospheric | benthic Total Attenuated direct atmospheric benthic Total Attenuated
watershed load deposition flux net Load watershed load deposition flux net Load Watershed
(kg/day) (kg/day) (kg/day) (kg/d) (kg/day) (kg/day) (kg/day) (kg/d) load (kg/d)

2.93 0.17 5.59 8.69 2.96 0.17 6.74 9.87 -1%

2.82 0.16 | -0.37 2.61 4.61 0.16 2.7 7.47 -40%

2.14 0.21 2.92 5.27 2.14 0.21 -0.71 1.64 0%

4.96 0.37 2.55 7.88 6.75 0.37 1.99 9.11 -27%
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MEP Technical Memo

To: Carole Ridley, Pleasant Bay Alliance, Coordinator
Bob Duncanson, Chair, Technical Resource Committee, Pleasant Bay
Alliance

From: Ed Eichner, Coastal Systems Program/SMAST/UMassD
Brian Howes, Coastal Systems Program/SMAST/UMassD
Sean Kelley, Applied Coastal Research and Engineering
John Ramsey, Applied Coastal Research and Engineering

Date: October 5, 2010

Re: = MEP Scenarios to evaluate water quality impacts of the addition of a 24 ft culvert in
Muddy Creek inlet

The Pleasant Bay Alliance (PBA) requested two (2) scenarios, one under existing conditions and
another under buildout conditions using an updated version of the Massachusetts Estuaries
Project (MEP) model for Pleasant Bay that incorporates recent updates requested by the Town of
Harwich.! The PBA scenarios are designed to evaluate potential changes in water quality
throughout the Pleasant Bay System resulting from reducing the tidal restriction caused by the
current culvert at the outlet of Muddy Creek (under Route 28) by installing a 24-foot wide
culvert.

The updates in the MEP Pleasant Bay model that were requested by the Town of Harwich
focused on Muddy Creek and Round Cove. The updates are documented in a June 25, 2010
MEP Technical Memo and include the additions of the following information:

+ updated average Harwich water use based on 2004 to 2007 data,

+ updated Harwich land use coverages from 2006, and

+ updated nitrogen attenuation from the 2008 SMAST analysis of Muddy Creek.’

Incorporating these updates required a check of the calibration and validation of the MEP Linked
Model for Pleasant Bay.” This step checked the effects of incorporating the new information and

' CSP/SMAST and ACRE. MEP Technical Memo. June 25, 2010. Updated water use and Muddy Creek nitrogen
attenuation and nitrogen loading to Pleasant Bay. Completed for Camp Dresser McKee and Town of Harwich
Water Quality Management Task Force.

* White, D., B. Howes, S. Kelley, J. Ramsey. 2008. Resource Assessment to Evaluate Ecological & Hydrodynamic
Responses to Reinstalling a Water Control Structure in the Muddy Creek Dike. Report to the Pleasant Bay Alliance
by the Coastal Systems Program-SMAST, University of Massachusetts-Dartmouth, New Bedford MA



compared these results to the available water quality and salinity data to ensure that any
significant changes did not cause unacceptable variability in the comparison of model results to
collected field data. This step was especially important for the Muddy Creek area where much
more refined data were incorporated. These checks showed that modest re-calibration was
required in Muddy Creek (mainly as a result of the new attenuation rates) and that validation of
the overall Pleasant Bay model was sustained.

For the assessment of the Pleasant Bay-wide water quality changes of installing a 24-foot culvert
at the outlet of Muddy Creek, PBA requested two (2) scenarios:
1) Scenario 1 - Existing watershed N loading and updated N Muddy Creek attenuation with
the addition of a single 24-foot culvert.
2) Scenario 2- same as #1 above, except that the build-out N load will be used as the
watershed N load.
Requested outputs from the scenarios are: a) modeled N concentrations at the TMDL sentinel
and check water quality stations throughout the Pleasant Bay System and b) required N load
reductions from watershed septic loads to meet the nitrogen TMDL for Pleasant Bay. PBA
specified that model modifications should not include changes to the inlet to Pleasant Bay to
include the impacts of the 2007 breach, so as to allow comparison of these results to the existing
USEPA/MassDEP TMDL for this system.

MEP Technical Team members from the Coastal Systems Program/SMAST and Applied Coastal
Research and Engineering, completed the development of the scenarios and prepared the
following summary of the scenario results.

MEP Scenario Results and Discussion: Pleasant Bay Alliance updates

The changes requested by the Town of Harwich, including the changes in the attenuation of
nitrogen by Muddy Creek ecological systems, resulted in small, generally insignificant increases
in watershed nitrogen loads throughout the Pleasant Bay watershed with the most significant
changes within watersheds of sub-embayments predominantly within Harwich (Table 1).
Changes occurred throughout the Bay watershed because the changes in the Harwich water use
increased the average water use for the Pleasant Bay System. The change in the average water
use also impacted the buildout loads since these rely extensively on this value.

Evaluation of the effect of installing the 24 ft culvert can be conducted by comparing the needed
reduction in septic loads based upon the updated septic thresholds for both attenuated existing
and buildout nitrogen loads relative to the MEP Technical Report®. This comparison shows that
the necessary percent reductions to meet the thresholds are generally the same throughout most
of the system with and without the new culvert; percent removals generally increase by ~1%
(Table 2). Muddy Creek and Round Cove, however, show notable changes due to the updates to
the Harwich water use, the refinements in the Muddy Creek N attenuation and the association
with the new culvert. Given that the new culvert directly effects Muddy Creek, the decreased
percent removal of existing septic watershed loads to meet threshold in Upper Muddy Creek
(from 75% removal to 45% removal) and Lower Muddy Creek (from 100% removal to 50%

’ Howes B., S. W. Kelley, J. S. Ramsey, R. Samimy, D. Schlezinger, E. Eichner (2006). Linked Watershed-
Embayment Model to Determine Critical Nitrogen Loading Thresholds for Pleasant Bay, Chatham, Massachusetts.
Massachusetts Estuaries Project, Massachusetts Department of Environmental Protection. Boston, MA.

* Howes B., S. W. Kelley, J. S. Ramsey, R. Samimy, D. Schlezinger, E. Eichner (2006).



removal) was expected. Round Cove's increased percent removal from 40% to 64% primarily
results from changes in watershed loading.

In addition to evaluating loadings, the affect of adding the 24 ft culvert at the inlet to Muddy
Creek on bioactive N concentrations throughout Pleasant Bay was evaluated using the updated
model, incorporating the updates requested by the Town of Harwich. This evaluation was
conducted under both existing (Table 3) and buildout (Table 4) watershed loadings. It appears
that replacing the existing inlet to Muddy Creek with a 24-foot culvert has little effect on the
nitrogen levels throughout the Pleasant Bay System. This is not surprising as Muddy Creek
represents only about 12% of the watershed load to the overall system and the inlet has little
effect on the amount of nitrogen leaving Muddy Creek, but reduces the build-up in
concentration, so the concentration in ebb waters will be lower. A small, but insignificant,
lowering of concentrations can be seen system-wide likely resulting from this lower Muddy
Creek ebb concentration and the small increase in total system tidal prism (flushing) that will
result from the larger tide range in Muddy Creek with the new inlet.

While there is a clear reduction in the bioactive nitrogen level at the Muddy Creek check station,
due to the wider culvert, there is little or no change in bioactive N concentrations at the other
check stations and sentinel stations. The wider culvert results in a 20% drop in the difference
between the existing conditions modeled N concentration and the threshold concentration (0.21
mg/l) at the Lower Muddy Creek check station (PBA-05). Additional N reductions are necessary
in the Muddy Creek watershed to meet the threshold concentration in Lower Muddy Creek, but
the magnitude of the reductions are reduced through the installation of the wider culver. All
other stations throughout Pleasant Bay have insignificant changes in concentration, i.e., less than
one percent. These results suggest that addition of a 24-foot culvert at the head of Muddy Creek
will improve water quality in Muddy Creek and will not result in any significant changes in the
rest of the Pleasant Bay system.

It should be noted that the attenuation rate in Upper Muddy Creek was not adjusted based on the
addition of the wider culvert. MEP Technical Team members reviewed the modeled increase in
Mean High Water (MHW) elevation (+1.2 ft) due to the wider culvert and compared it to the
wetland elevation data indicated in the Muddy Creek study.” This comparison found that it was
likely that the MHW increase would expand the salt marsh area significantly in the uppermost
wetland basin, but not really change the area in the larger open water upper basin (above the
former dike but below the marsh basin). This increase in salt marsh area would cause an
inward/upward shift of fringing freshwater vegetation in the uppermost wetland basin to an
undetermined higher elevation based on the change in tide height and how the marsh adapted to
the surrounding land elevation. Since salt marsh is nitrogen limited and tends to hold or denitrify
nitrogen, it is thought that this expansion of salt marsh area might increase the nitrogen
attenuation in Upper Muddy Creek above the attenuation measured in the Muddy Creek study.
However, given that the wetland elevation contours are in two foot increments and the change in
MHW fits within this increment, it was thought that any attenuation estimate above that assigned
in the Muddy Creek study would not have been properly derived and constrained. With that in
mind, MEP Technical Team used the nitrogen attenuation determined in the Muddy Creek Study
for the analysis with the installation of the 24-foot culvert.

5 White, D., B. Howes, S. Kelley, J. Ramsey. 2008..



As additional nitrogen sources are added to the watershed through buildout development, these
loads will need to be offset to meet the bioactive nitrogen threshold for Pleasant Bay determined
in the USEPA/MassDEP TMDL (Table 4). These greater loads increase the percent reductions
in N concentrations to meet the N thresholds at the sentinel and check stations throughout the
Pleasant Bay System. However, the necessary percentage reduction to meet the N
concentrations at the Lower Muddy Creek station at buildout with the 24-foot culvert is less than
the percent reduction required at buildout with the existing culvert. It should also be noted that
all Pleasant Bay water quality and sentinel stations exceed their MEP N thresholds under
buildout conditions with or without the proposed culvert.

In conclusion, the addition of a 24-foot culvert at the outlet of Muddy Creek without accounting
for any impacts of the 2007 Pleasant Bay breach will:

1) reduce nitrogen concentrations at the Lower Muddy Creek check/benthic infauna water
quality station (PBA-05) to within 23% of its MEP threshold concentration with current
watershed development (an improvement from a required 43% reduction to meet the
threshold without the widened culvert),

2) reduce nitrogen concentrations at the Lower Muddy Creek check/benthic infauna water
quality station (PBA-05) to within 36% of its MEP threshold concentration with buildout
watershed development, and

3) not significantly impact nitrogen concentrations elsewhere in the Pleasant Bay estuary.



Table 1.

Total existing and buildout watershed N loads for current Pleasant Bay

Alliance Scenario and 2006 MEP Technical Report (Howes, et al.) (including septic, runoff,
and fertilizer) used for modeling of present conditions. These loads reflect updates in the
Harwich water use and Muddy Creek nitrogen attenuation. These loads do not include direct
atmospheric deposition (onto the sub-embayment surface) or benthic flux loading terms.

Existing Existing Buildout Buildout
PBA 2006 MEP PBA 2006 MEP
sub-embayment scenario Report scenario Report
watershed | watershed | watershed | watershed
load load load load
(kg/day) (kg/day) (kg/day) (kg/day)
Meetinghouse Pond 6.197 6.197 8.48 8.26
The River — upper 2.803 2.773 4.12 3.98
The River — lower 3.942 3.879 6.99 6.65
Lonnies Pond 2.471 2.441 3.69 3.56
Areys Pond 1.318 1.304 2.13 2.05
Namequoit River 2.767 2.737 422 4.05
Paw Wah Pond 1.882 1.860 2.93 2.81
Pochet Neck 8.468 8.422 12.29 11.89
Little Pleasant Bay 9.430 7.496 14.26 12.03
Quanset Pond 1.786 1.781 2.46 2.39
Tar Kiln Stream 6.142 6.123 7.10 6.99
Round Cove 6.244 4.225 6.96 5.18
The Horseshoe 0.647 0.638 1.04 0.99
Muddy Creek - upper 5.937 9.981 7.71 13.96
Muddy Creek - lower 10.737 8.477 12.69 10.19
Pleasant Bay 26.767 23.159 35.03 31.03
Pleasant Bay/Chatham Harbor Channel - - -
Bassing Harbor - Ryder Cove 10.063 9.819 11.50 11.14
Bassing Harbor - Frost Fish Creek 2912 2.904 3.37 3.32
Bassing Harbor - Crows Pond 4.282 4.219 4.76 4.65
Bassing Harbor 1.707 1.668 2.02 1.97
Chatham Harbor 17.175 17.099 19.33 19.05
TOTAL - Pleasant Bay System 133.679 127.203 173.085 166.14




Table 2.

Comparison of sub-embayment watershed sepftic loads (attenuated) used for

modeling of present, buildout, and threshold loading scenarios of the Pleasant Bay system in
the PBA Alliance scenarios. These loads include the updated attenuation in Muddy Creek
(White, et al., 2008) and the 24 foot-wide culvert at Muddy Creek. These loads do not
include direct atmospheric deposition (onto the sub-embayment surface), benthic flux, runoff,
or fertilizer loading terms. MEP report present threshold septic load % changes are also

presented for comparison.

Present | Buildout | Threshold Present Buildout Rl\gll)zcit
PBA PBA PBA Threshold | Threshold
. . . Present
sub-embayment scenario | scenario | scenario PBA. PBA. Threshold
septic septic septic scenario scenario .
load load load septic load | septic load sle opat (110
(kg/day) | (kg/day) | (kg/day) | % change | % change % change
Meetinghouse Pond 5.14 7.03 0.00 -100% -100% -100%
The River — upper 2.10 3.09 1.03 -51% -67% -50%
The River — lower 2.93 5.20 1.44 -51% -12% -50%
Lonnies Pond 1.66 2.48 0.81 -51% -67% -50%
Areys Pond 0.79 1.28 0.39 -51% -710% -50%
Namequoit River 2.04 3.11 1.00 -51% -68% -50%
Paw Wah Pond 1.53 2.39 0.37 -76% -85% -75%
Pochet Neck 6.66 9.67 2.33 -65% -76% -65%
Little Pleasant Bay 6.45 9.75 2.26 -65% -T7% -50%
Quanset Pond 1.41 1.94 0.70 -50% -64% -50%
Tar Kiln Stream 1.82 2.10 0.89 -51% -58% -50%
Round Cove 5.18 5.78 1.87 -64% -68% -40%
The Horseshoe 0.48 0.77 0.48 0% -38% 0%
Muddy Creek - upper 4.72 6.12 2.59 -45% -58% -75%
Muddy Creek - lower 8.60 10.16 4.30 -50% -58% -100%
Pleasant Bay 16.69 21.84 6.51 -61% -710% -50%
Pleasant Bay/Chatham Harbor
Channel ) i ) i )
Bassing Harbor - Ryder Cove 7.38 8.44 1.77 -76% -79% -715%
Sassing Harbor - Frost Fish 221 | 256 | 0.0 100% | -100% | -100%
Bassing Harbor - Crows Pond 3.39 3.77 3.39 0% -10% 0%
Bassing Harbor 1.44 1.70 1.44 0% -15% 0%
Chatham Harbor 14.27 16.06 14.277 0% -11% 0%
TOTAL - Pleasant Bay System | 96.88 125.23 47.84 -50% -62% -52%




Table 3.

Comparison of model average bioactive N (DIN+PON) concentrations from

present watershed loading with the existing Muddy Creek culvert and the 24-foot wide
alternative culvert, with percent change, for the threshold and benthic infauna restoration
(check) stations in the Pleasant Bay system. The modeled conditions are based on 2004
hydrodynamic conditions (pre-2007 breach of north inlet). The threshold stations for eelgrass
restoration are shown in bold print (0.16 mg/L at PBA-12 and the average of PBA-03 and
CM-13) and the rest of the listed stations are for benthic infauna restoration (0.21 mg/L at
WMO-10, PBA-15, WMO-6, WMO-5, PBA-11, WMO-12, PBA-09 and PBA-05).

Installation of the 24-foot culvert reduces the bioactive N concentration at the Lower Muddy
Creek station and has insignificant changes in concentration at the other stations in Pleasant

Bay.
present present % change %goc?figte
Sub-Embayment monitpring existing 24-foot | Threshold | to meet threshold —
station culvert culvert (mg/L) thre'shf)ld 24-foot
(mg/L) (mg/L) - existing culvert
Meetinghouse Pond WMO-10 | 0.264 0.264 0.207 -28% -28%
Lonnies Pond (Kescayo
Gansett Pond) PBA-15 0.251 0.251 0.208 -21% -21%
Namequoit River - upper WMO-6 | 0.240 0.239 0.206 -17% -16%
Pochet — upper WMO-05 | 0.270 0.270 0.211 -28% -28%
Little Pleasant Bay - head PBA-12 | 0.178 0.178 0.160 -11% -11%
Paw Wah Pond PBA-11 0.258 0.258 0.209 -23% -23%
Little Quanset Pond WMO-12 | 0.233 0.231 0.194 -20% -19%
Round Cove PBA-09 0.255 0.253 0.207 -23% -22%
Muddy Creek - lower PBA-05 0.298 0.255 0.208 -43% -23%
Ryders Cove - upper PBA-03 | 0.252 0.252 0.190 -33% -33%
Ryders Cove - lower CM-13 0.160 0.159 0.138 -16% -15%




Table 4.

Comparison of model average bioactive N (DIN+PON) concentrations from

existing and buildout watershed loading with the installation of a 24-foot alternative, with
MEP threshold concentrations for the Pleasant Bay system and the percent changes in
concentrations to meet the threshold concentrations. The modeled conditions represent 2004
hydrodynamic conditions (pre 2007 breach of north inlet). The threshold stations for eelgrass
restoration are shown in bold print (0.16 mg/L at PBA-12 and the average of PBA-03 and
CM-13) and the rest of the listed stations are for benthic infauna restoration (0.21 mg/L at
WMO-10, PBA-15, WMO-6, WMO-5, PBA-11, WMO-12, PBA-09 and PBA-05). Buildout
watershed nitrogen loading increases bioactive N concentrations and increases the percent
reductions in nitrogen concentrations to meet the MEP threshold concentrations.

Existing Buildout
PBA PBA % change | % change
scenario scenario to meet to meet
Sub-Emb " monitoring | watershed | watershed | Threshold | threshold | threshold
ub-bmbaymen station loading - loading - (mg/L) Existing — | Buildout
24-foot 24-foot 24-foot - 24-foot
culvert culvert culvert culvert
(mg/L) (mg/L)
Meetinghouse Pond WMO-10 | 0.264 0.300 0.207 -28% -45%
Lonnies Pond (Kescayo
Gansett Pond) PBA-15 0.251 0.289 0.208 -21% -39%
Namequoit River - upper WMO-6 0.239 0.271 0.206 -16% -32%
Pochet — upper WMO-05 | 0.270 0.321 0.211 -28% -52%
Little Pleasant Bay - head PBA-12 0.178 0.193 0.160 -11% -21%
Paw Wah Pond PBA-11 0.258 0.307 0.209 -23% -47%
Little Quanset Pond WMO-12 | 0.231 0.263 0.194 -19% -36%
Round Cove PBA-09 0.253 0.277 0.207 -22% -34%
Muddy Creek - lower PBA-05 0.255 0.283 0.208 -23% -36%
Ryders Cove - upper PBA-03 0.252 0.273 0.190 -33% -44 %
Ryders Cove - lower CM-13 0.159 0.168 0.138 -15% -22%




Appendix C

Nitrogen Loading Spreadsheets
Detailed Cost Spreadsheets



Wastewater Scenarios Summary (Collection Systems)
Evaluation of Alternatives - Harwich CWMP Wastewater Scenarios

Data for Cost Analysis 1A 2A 3A 4A 5A

Allen
Areas tributary to WWTP #3 Allen Allen Allen Allen Allen Allen Allen Allen
# parcels sewered 234 234 234 234 234 234 185 234
Total If of roads in sewered area (from GIS) 30,587 30,587 30,587 30,587 30,587 30,587 27,956 30,587
If roads (90%)/parcel in sewered area 118 118 118 118 118 118 136 118
# pump stations (est. 1/100 parcel) 2 2 2 2 2 2 2 2
Cons. Cost per property (from chart) 22,500 22,500 22,500 22,500 22,500 22,500 25,600 22,500
Collection cost 5,265,000 5,265,000 5,265,000 5,265,000 5,265,000 5,265,000 4,736,000 5,265,000
Length of FMs (collection system to WWTP) 6,095 0 0 0 0 5,720 5,720 0
Additional Pump Station (Collection to WWTF) 1,500,000 1,500,000 1,500,000
Additional Pump Station O&M $75,000 SO SO SO SO $75,000 $75,000 SO
Total water use in watershed 94,100 94,100 94,100 94,100 94,100 94,100 94,100 94,100
ADF to WWTP (100% water use) 61,237 61,237 61,237 61,237 61,237 61,237 54,408 61,237

TOTAL CAPITAL COST $5,340,000 $5,265,000 $5,265,000 $5,265,000 $5,265,000 $5,340,000 $4,811,000 $5,265,000
Wychmere

Areas tributary to WWTP #3 Wychmere Wychmere Wychmere Wychmere Wychmere Wychmere Wychmere Wychmere

# parcels sewered 123 123 123 123 123 123 123 123

Total If of roads in sewered area (from GIS) 19,222 19,222 19,222 19,222 19,222 19,222 19,222 19,222

If roads (90%)/parcel in sewered area 141 141 141 141 141 141 141 141

# pump stations (est. 1/100 parcel) 1 1 1 1 1 1 1 1

Cons. Cost per property (from chart) 26,400 26,400 26,400 26,400 26,400 26,400 26,400 26,400

Collection cost 3,247,200 3,247,200 3,247,200 3,247,200 3,247,200 3,247,200 3,247,200 3,247,200

Length of FMs (collection system to WWTP) 0 0 0 0 0 0 0 0

Additional Pump Station (Collection to WWTF)

Additional Pump Station O&M S0 SO SO S0 SO S0 SO S0

Force main + PS cost (PS to WWTP @5$175/ft) S - S - S - S - S - S - S - S -

Total water use in watershed 31,208 31,208 31,208 31,208 31,208 31,208 31,208 31,208

ADF to WWTP (100% water use) 31,208 31,208 31,208 31,208 31,208 31,208 31,208 31,208

TOTAL CAPITAL COST $3,247,200 $3,247,200 $3,247,200 $3,247,200 $3,247,200 $3,247,200 $3,247,200 $3,247,200
Saquatucket
Areas tributary to WWTP #3 Saquatucket Saquatucket Saquatucket Saquatucket Saquatucket Saquatucket Saquatucket Saquatucket
# parcels sewered 508 484 415 415 415 484 248 415
Total If of roads in sewered area (from GIS) 74,117 81,752 83,655 83,655 83,655 81,752 42,001 83,655
If roads (90%)/parcel in sewered area 131 152 181 181 181 152 152 181
# pump stations (est. 1/100 parcel) 5 5 4 4 4 5 2 4
Cons. Cost per property (from chart) 24,800 28,300 33,300 33,300 33,300 28,300 28,400 33,300
Collection cost 12,598,400 13,697,200 13,819,500 13,819,500 13,819,500 13,697,200 7,043,200 13,819,500
Length of FMs (collection system to WWTP) 13,308 13,308 16,430 16,430 16,430 13,308 13,308 12,795
Additional Pump Station (Collection to WWTF) 3,000,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000
Additional Pump Station O&M $150,000 $75,000 $75,000 $75,000 $75,000 $75,000 $75,000 $75,000
Force main + PS cost (PS to WWTP @$175/ft) S 5,328900(S 3,828900|S 4,375250|S 4,375,250 | S 4,375,250 | S 3,828,900 | S 3,828,900 | S 3,739,125
Total water use in watershed 291,967 291,967 291,967 291,967 291,967 291,967 291,967 291,967
ADF to WWTP (100% water use) 115,420 111,607 102,370 102,370 102,370 111,607 63,243 102,370

TOTAL CAPITAL COST

$17,927,300

$17,526,100

$18,194,750

$18,194,750

$18,194,750

$17,526,100

$10,872,100

$17,558,625

Pleasant Bay

Areas tributary to WWTP #3 PB PB PB PB PB PB PB PB

# parcels sewered 1,295 1,295 1,031 1,295 1,205 1,295 681 1,031
Total If of roads in sewered area (from GIS) 151,942 151,942 132,613 151,942 139,810 151,942 92,369 132,613
If roads (90%)/parcel in sewered area 106 106 116 106 104 106 122 116

# pump stations (est. 1/100 parcel) 13 13 10 13 12 13 7 10
Cons. Cost per property (from chart) 20,500 20,500 22,200 20,500 20,300 20,500 23,300 22,200
Collection cost 26,547,500 26,547,500 22,888,200 26,547,500 24,461,500 26,547,500 15,867,300 22,888,200
Length of FMs (collection system to WWTP) 5,400 5,400 23,050 5,411 12,965 5,411 5,411 24,087
Additional Pump Station (Collection to WWTF) 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000 3,000,000
Additional Pump Station O&M $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $150,000
Force main + PS cost (PS to WWTP @$175/ft) S 3,945,000 [ S 3,945000| S 7,033,750 | S 3,946,925 | S 5,268,875 S 3,946,925 | S 3,946,925 | S 7,215,225
Total water use in watershed 386,474 386,474 386,474 386,474 386,474 386,474 386,474 386,474
ADF to WWTP (100% water use) 277,465 277,465 216,997 277,465 253,639 277,465 150,664 216,997

TOTAL CAPITAL COST

$30,492,500

$30,492,500

$29,921,950

$30,494,425

$29,730,375

$30,494,425

$19,814,225

$30,103,425

Herring River

Areas tributary to WWTP #3 Herring Herring Herring Herring Herring Herring Herring Herring
# parcels sewered 832 956 1,395 1,117 1,117 832 406 635
Total If of roads in sewered area (from GIS) 98,711 124,459 190,828 147,766 147,766 98,711 60,342 77,569

If roads (90%)/parcel in sewered area 107 117 123 119 119 107 134 110

# pump stations (est. 1/100 parcel) 8 10 14 11 11 8 4 6
Cons. Cost per property (from chart) 20,700 22,400 23,400 22,700 22,700 20,700 25,200 21,200
Collection cost 17,222,400 21,414,400 32,643,000 25,355,900 25,355,900 17,222,400 10,231,200 13,462,000
Length of FMs (collection system to WWTP) 7,300 7,300 7,300 7,300 7,300 7,300 7,300 3,949
Additional Pump Station (Collection to WWTF) 3,000,000 3,000,000 5,000,000 3,000,000 3,000,000 3,000,000 1,500,000 3,000,000
Additional Pump Station O&M $150,000 $150,000 $250,000 $150,000 $150,000 $150,000 $75,000 $150,000
Force main + PS cost (PS to WWTP @$175/ft) S 4,277,500 S 4,277,500 | S 6,277,500 | S 4,277,500 | S 4,277,500 | S 4,277,500 | S 2,777,500 | S 3,691,075
Total water use in watershed 613,025 613,025 613,025 613,025 613,025 613,025 613,025 613,025
ADF to WWTP (100% water use) 184,267 200,969 284,797 231,970 231,970 184,267 117,097 152,256

TOTAL CAPITAL COST

$21,499,900

$25,691,900

$38,920,500

$29,633,400

$29,633,400

$21,499,900

$13,008,700

$17,153,075

Summary Number of Parcels Sewered

2,992

3,092

3,198

3,184

3,094

2,968

1,643

2,438

64,880,500 $ 70,171,300 S

13,626,400 $ 12,051,400 S

$78,500,000 $82,200,000
$525,000 $375,000

77,862,900 S

17,686,500 $

$95,500,000
$475,000

74,235,100 S 72,149,100 $

12,599,675 S 13,921,625 S

$86,800,000 $86,100,000
$375,000 $375,000

65,979,300 S

12,128,325 $

$78,100,000
$450,000

41,124,900 $

10,628,325 S

$51,800,000
$375,000

Summary Collection System cost S
Summary Force Main & PS Cost S
Summary Total Capital Cost

Summary Pumping Station O&M

58,681,900

14,645,425

$73,300,000
$375,000

Fm Length (feet)
Fm Length (Miles) 6.1 4.9 8.9 5.5 7.0 6.1 6.1 7.8
Linear Feet of Roads (*90%) 337,121 367,166 411,215 389,855 378,936 343,993 217,701 309,281
Miles of Roads (*90%) 64 70 78 74 72 65 41 59
Estimated Miles of Sewer 70 74 87 79 79 71 47 66

32,000 26,000 47,000 29,000 37,000 32,000 32,000 41,000




1A

2A

3A

4A

Wastewater Scenarios Summary (Treatment Systems)
Evaluation of Alternatives - Harwich CWMP Wastewater Scenarios

Data for Cost Analysis

WWTP #1 Gravel Pit (HR-12)

ADF to WWTP #3 (100% water use) 184,000 262,000 697,000 427,000 427,000 184,000 117,000 0
Short Term Peak Flow (2.2 x ADF) 404,800 576,400 1,533,400 939,400 939,400 404,800 257,400 0
Unit Construction Cost (from chart) ($/gpd) 22.0 19.0 14.0 15.0 15.0 22.0 26.0
Treatment goal (mg/L TN) 5 5 5 5 5 5 5 5
Capital cost for WWTP (120%) S 10,686,720 | § 13,141,920 | $ 25,761,120 | S 16,909,200 | S 16,909,200 | S 10,686,720 | S 8,030,880 | $ -
Regional Solution With Chatham? (80%) 100% 100% 100% 100% 100% 100% 100% 100%
Added % for lower TOC (Zone 1) 100% 100% 100% 100% 100% 100% 100% 100%
Revised capital cost for WWTP S 10,686,720 | $ 13,141,920 | S 25,761,120 | S 16,909,200 [ $ 16,909,200 [ § 10,686,720 | S 8,030,880 | $ -
Acres Required (100,000 GPD/ACRE)+(5AC for Treatment) 8 9 15 11 11 8 7 5
LAND PURCHASE COSTS (25k / PER ACRE)
Effluent Disposal Cost (225,000 per acre) S 621,000 | S 884,250 [ S 2,352,375 | S 1,441,125 S 1,441,125 | S 621,000 | S 394,875 | S -
Length of FMs (WWTP to Recharge) (feet) 0 0 0 0 0 0 0 0
Force main cost (@$175/ft) S - S - S - S - S - S - S - S -
Force main cost (Ocean Outfall @$2,500/ft)
Additional Implementation Cost (Legal and Permitting)

OTAL CAPITAL CO 0 0 4,026,170 49 3 350 0 0 0 8 4 0
O&M Dollars Per gpd of Flow 5.0 3.8 2.5 3.0 3.0 5.0 5.0 0.0
i AL O8 0 920,000 995,600 42,500 31,000 81,000 920,000 000 0

WWTP #2 High School (SH-2)

ADF to WWTP #3 (100% water use) 208,000 143,000 0 0 0 143,000 95,000 0
Short Term Peak Flow (2.2 x ADF) 457,600 314,600 0 0 0 314,600 209,000 0
Unit Construction Cost (from chart) ($/gpd) 22.0 24.0 24.0 26.0
Treatment goal (mg/L TN) 5 5 5 5 5 5 5 5
Capital cost for WWTP (120%) S 12,080,640 | S 9,060,480 | S - S - S - S 9,060,480 | S 6,520,800 | S -
Regional Solution With Chatham? (80%) 100% 100% 100% 100% 100% 100% 100% 100%
Added % for lower TOC (Zone 1) 100% 100% 100% 100% 100% 100% 100% 100%
Revised capital cost for WWTP S 12,080,640 | S 9,060,480 | S - S - S - S 9,060,480 | S 6,520,800 | S -
Acres Required (100,000 GPD/ACRE)+(5AC for Treatment) 8 7 5 5 5 7 6 5
LAND PURCHASE COSTS (25k / PER ACRE)
Effluent Disposal Cost (225,000 per acre) S 702,000 | S 482,625 | S - S - S - S 482,625 | S 320,625 | S -
Length of FMs (WWTP to Recharge) (feet) 0 0 0 0 0 0 0 0
Force main cost (@$175/ft) S = S = S = S = S = S = S = S =
Force main cost (Ocean Outfall @$2,500/ft)
Additional Implementation Cost (Legal and Permitting)

DI1TA AP A U 52,040 0,54 U U U 0 0,54 U 6,841 .4 U
O&M Dollars Per gpd of Flow 4.3 5.3 0.0 0.0 0.0 5.5 6.5 0.0
i AL O8 0 394,400 900 0 0 0 86,500 G 00 0

WWTP #3 Gravel Pit (PB-3)

ADF to WWTP #3 (100% water use) 278,000 278,000 0 278,000 254,000 278,000 151,000 0
Short Term Peak Flow (2.2 x ADF) 611,600 611,600 0 611,600 558,800 611,600 332,200 0
Unit Construction Cost (from chart) ($/gpd) 18.0 18.0 0.0 18.0 19.0 18.0 24.0 0.0
Treatment goal (mg/L TN) 5 5 5 5 3 5 3 5
Capital cost for WWTP (120%) $ 13,210,560 | $ 13,210,560 | S - S 13,210,560 | S 12,740,640 [ S 13,210,560 | S 9,567,360 | S -
Regional Solution With Chatham? (80%) 100% 100% 100% 100% 80% 100% 100% 100%
Added % for lower TOC (Zone Il) or Est. Cost 130% 130% 130% 130% $4,359,485 130% 130% 130%
Revised capital cost for WWTP S 17,173,728 | S 17,173,728 | S - S 17,173,728 | S 14,551,997 [ $ 17,173,728 | $ 12,437,568 | S -
Acres Required (100,000 GPD/ACRE)+(5AC for Treatment) 9 9 5 9 9 9 7 5
LAND PURCHASE COSTS (25k / PER ACRE) S 229,000 | S 229,000 | S - S 229,000 | S 220,000 | S 229,000 | S 182,000 | S -
Effluent Disposal Cost (225,000 per acre) S 938,250 | S 938,250 | S - S 938,250 | S 857,250 | $ 938,250 | S 509,625 | S -
Length of FMs (WWTP to Recharge) (feet) 0 0 17,437 0 0
Additional Chatham Pumping Station S 2,000,000
Additional Chatham Pumping Station O&M S 100,000
Force main cost (@$175/ft) S - S - S - S - S 3,051,475 S - S - S -
Force main cost (Ocean Outfall @5$2,500/ft)
Additional Implementation Cost (Legal and Permitting)

OTAL CAPITAL CO 40,978 8 340,978 0 8 340,978 8 680 8 340,978 919 0
O&M Dollars Per gpd of Flow 3.8 3.8 0.0 3.8 1.7 3.8 5.2 0.0
Additional O&M Cost for TOC in Zone Il 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

ANNUAL O&M COST

$1,612,400

$1,039,800

$1,612,400

$1,087,200

ADF to WWTP #3 (100% water use) 0 0 0 0 0 61,000 54,000 0
Short Term Peak Flow (2.2 x ADF) 0 0 0 0 0 134,200 118,800 0
Unit Construction Cost (from chart) ($/gpd) 34.0 33.0
Treatment goal (mg/L TN) 5 5 5 5 5 5 5 5
Capital cost for WWTP (120%) $ - |S - S - |S - $ - |$ 5475360 S 4,704,480 | $ -
Regional Solution With Chatham? (80%) 100% 100% 100% 100% 100% 100% 100% 100%
Added % for lower TOC (Zone ) 100% 100% 100% 100% 100% 100% 100% 100%
Revised capital cost for WWTP S - S - S - S - S - S 5475360 (S 4,704,480 | S -
Acres Required (100,000 GPD/ACRE)+(5AC for Treatment) 5 5 5 5 5 9 8 5
LAND PURCHASE COSTS (25k / PER ACRE) S 217,000 | S 206,000
Effluent Disposal Cost (225,000 per acre) S - S - S - S - S - S 823,500 | $ 729,000 | S -
Length of FMs (WWTP to Recharge) (feet) 0 0 0 0 0 0 0 0
Force main cost (@$175/ft) S - S - S - S - S - S - S - S -
Force main cost (Ocean Outfall @$2,500/ft)
Additional Implementation Cost (Legal and Permitting)

OTAL CAPITAL CO 0 0 0 0 0 6 360 639,480 0
O&M Dollars Per gpd of Flow 0.0 0.0 0.0 0.0 0.0 7.8 8.2 0.0
A AL O& U 0 U 0 U U 4 800 44 300 0

WWTP #5 Town Gardens (HR-18)

ADF to WWTP #3 (100% water use) 0 0 0 0 0 0 0 564,000
Short Term Peak Flow (2.2 x ADF) 0 0 0 0 0 0 0 1,240,800
Unit Construction Cost (from chart) ($/gpd) 14.5
Treatment goal (mg/L TN) 5 5 5 5 5 5 5 5
Capital cost for WWTP (120%) S - S - S - S - S - S - S - S 21,589,920
Regional Solution With Chatham? (80%) 100% 100% 100% 100% 100% 100% 100% 100%
Added % for lower TOC (Zone 1) 100% 100% 100% 100% 100% 100% 100% 100%
Revised capital cost for WWTP S - S - S - S - S - S - S - S 21,589,920
Acres Required (100,000 GPD/ACRE)+(5AC for Treatment) 5 5 5 5 5 5 5 13
LAND PURCHASE COSTS (25k / PER ACRE) S - S - S - S - S - S - S -
Effluent Disposal Cost (225,000 per acre) S - S - S - S - S - S - S - S 1,903,500
Length of FMs (WWTP to Outfall (feet)) 0 0 0 0 0 0 0 25,362
Force main cost (@$175/ft) S - S - S - S - S - $ - S - S 4,438,350
Force main cost (Ocean Outfall @$2,500/ft)
Additional Implementation Cost (Legal and Permitting)

OTAL CAPITAL CO 0 0 0 0 0 0 0 : 6,770
O&M Dollars Per gpd of Flow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
A AL O& U U U U U 0 U U 692,000

WWTP #6 Innovative / Alternative Systems

# proposed I/A systems 19 mg/L TN 0 0 0 0 0 0 5369 0
# proposed I/A systems 13 mg/L TN 0 0 0 0 0 0 1226 0

Capital cost I/A systems (15K and 20K)

Annual O&M cost I/A systems @ $2,500 per system
TOTAL CAPITAL COST
ANNUAL O&M COST

Summary ADF to WWTP #3 (100% water use)
Capital Cost for WWTP

Summary Capital Cost I/A Systems

Summary Land Purchase + Eff Disp. Cost
Summary Force Main Cost

Summary Ocean Outfall Cost

Summary Additional Implementation Cost
Summary Annual O&M Cost WWTP
Summary Annual O&M Cost I/A Systems
Summary Total Capital Cost

Summary Total O&M Cost

1A
670,000
39,941,088

$42,400,000
$3,400,000

s

2,490,250 $

s

3,426,800 $

2A
683,000
39,376,128

2,534,125

3,365,900

$41,900,000
$3,400,000

s

s
s

$

3A
697,000
25,761,120

2,352,375

1,742,500

$28,100,000
$1,700,000

s

S
$

s

4A
705,000

34,082,928 S

2,608,375 S

$36,700,000
$2,900,000

2,893,400 $

$

5A
681,000

31,461,197

2,518,375
3,051,475

$37,000,000
$2,300,000

2,320,800

s

$

6A
666,000

42,396,288 S

3,311,375

$45,700,000
$3,800,000

3,794,700 $

s
S

$105,055,000
$11,118,500

7A
417,000
31,693,728

2,342,125

2,732,500

$139,100,000
$13,900,000

s

s
s

$

8A
564,000
21,589,920

1,903,500
4,438,350

1,692,000

$92,300,000
$1,700,000




Final Recommended Plan
Harwich MA - 2012
Allen Harbor

Build-out

Net Septic Load

Attenuation %

Attenuated Septic Attenuated Septic UL B T e
P P Septic Load Thresholds

Watershed # Total (kg/yr) Septic (kg/yr) % Removal
k St Load (k Load (kg/d

Name (kg/yr) (Stream) oad (kg/yr) oad (kg/day) (kg/day)

Stream GT 10 1 269 224 0% 224

Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483

1997 73%

Treated Load



Final Recommended Plan
Harwich MA - 2012
Wychmere Harbor

Build-out
From Table VIII-2
Septi Net Septic Load Att tion % Att ted Septi Att ted Septi
Watershed # Total (kg/yr) (kelj I:) % Removal € (Ep/lcr) od (e;::;aln:;‘ 0 fg:j (T( / E;;) '€ Lzr;l;a(ke /daep) ¢ Attenuated Septic Load
Name 8ry &y &y &/cay Thresholds (kg/day)
Harbor 4 1523 1206 100% 0 0 0.000 0.000
Harbor Total 1523 1206 0 0 0.000 0.000

Treated Load 1206 100%



Name

Grass Pond

Banks St Bogs LT10
Banks St Bogs GT10

Watershed #

13
12
11

Total
(kg/yr)

1152
2284
322

Septic
(kg/yr)

903
1941
175

Outflow %

100%

Final Recommended Plan
Harwich MA - 2012
Saquatucket Harbor

Build-out
Total Septic 0 Net Septic Load
% Removal
(kg/yr)  (kg/yr) ° (kg/yr)
1152 903 43% 515
2284 1941 10% 1747
322 175 1% 173

Recharge to Upper Muddy Creek Watershed 13

Removed Septic
(kg/yr)

Recharge
Septic (kg/yr)

Attenuation %

50%

Attenuated Septic
Load (kg/yr)

257
1747
173

Attenuated Septic
Load (kg/day)

From Table VIII-2
Attenuated Septic
Load Thresholds

Cold Spring Brook Recharge 1567

John Joseph Recharge 0

E. Saq Stream Recharge 989

Harbor Load Recharge 1012

Allen Harbor Load Recharge 0

Wychmere Harbor Load Recharge 1206

Total Septic Load From Harwich 4774

Recharge at what Concentration. 0 mg/I 0 50% 0

Banks St Bogs Total 3758 3019 19% 2435 35% 1415

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 47% 1094 1094

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 24% 5025 35% 2397

Black Pond 18 6 14% 2 1 0% 1 50% 0

John Joseph Pond GT10 109 89 109 89 0% 89 89

John Joseph Pond LT10 7 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 164 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saqg Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2133 1657 60% 668 15% 496 1.359 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11905 9261 5693 1915 5.246 5.28
Treated Load 3568 39%



Final Recommended Plan
Harwich MA - 2012

Pleasant Bay

Build-out
Total Septic Total Septic Net Septic Load Attenuated Attenuated Attenuated load;
Watershed # > Outflow % e % Removal . Attenuation % Septic Load  Septic Load table3,pg 6 of 6/25/10
(kg/yr) (kg/yr) (kg/yr) (kg/yr) (kg/yr)
Name & E B s & (kg/yr) (kg/day) SMAST memo
Grassy Pond 9 189 7 189 7 0% 7 50% 4
Grassy Pond to Mud Pond 9% 17 1 1 0
Mud Pond (Harwich) 12 47 47 0 0% 0 0
Mud Pond (Brewster) 12 7 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0
Hawksnest Pond to Mill Pond 14% 18 0 0 0
Mill Pond (Harwich) 68 1231 1017 1231 1017 0% 1017 1017
Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565
Mill Pond to Goose Pond 6% 89 68 68 34
Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86
Goose Pond to Trout Pond 19% 83 39 0% 39 16
Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1052 1295 1052 30% 736 736
Round Cove Total 2485 1989 609 609 1.670 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
Upper Muddy Crk 10 W(Harwich) 83 1980 1703 1980 1703 79% 358 358
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
Upper Muddy Crk(Harwich) 81 2863 2394 2863 2394 80% 479 479
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy (Unaccounted) 81 35 0 35 0 0% 0 0
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55
Atmospheric 59 59

Round Cove Recharge

Muddy Creek Recharge

Pleasant Bay Recharge

Total Septic Load From Harwich
Recharge at what Concentration.
Upper Muddy Creek Total

Trout Pond

Muddy Crk WELL

Lower Muddy Crk (Chatham)
Lower Muddy Crk (Regional?)

Lower Muddy Crk10E (Chatham)

Lower Muddy Crk 10W(Harwich)

Recharge to Upper Muddy Creek Watershed 83

Removed
Septic (kg/yr)

Recharge Septic
(kg/yr)

Atmospheric

Lower Muddy Creek Total
Muddy Creek Total

Grassy Pond
Mud Pond Harwich

Pleasant Bay Rd WELL_HAR

Pleasant Bay GT 10 BreHar (Harwich)

Pleasant Bay GT 10 Harwich
Pleasant Bay LT 10 Harwich

Wequasset Inn

Pleasant Bay LT 10 Harwich

Pleasant Bay Total

6816 5464 1614 57% 1042 4.204 2.59
100% 408 250 250 114
77 1037 876 1037 876 100% 0 0
78 1161 959 1161 959 50% 480 480
78 708 508 708 508 50% 254 254
11 8 11 8 0% 8 8
79 178 141 178 141 50% 71 71
80 1376 1109 1376 1109 50% 555 555
80 80
4959 3851 1616 1480 4.055 4.3
11775 9315 3230 2% 2472 6.773 6.89
91% 172 6
76% 54 0
29 528 464 528 464 100%
49 687 610 687 610 72% 171 171
50 1080 879 1080 879 74% 229 229
53N 1178.6 604.6 1179 605 64% 218 218
53N 867 867 867 867 83% 152 152 Net Load Based on 11,000 gpd@ 1
53S 516 456 516 456 47% 242 242
5083 3887 74% 1017 1014



Final Recommended Plan
Harwich MA - 2012
Herring River

Total Buildout Septic Attenuated Loads

Pres Total BO Septic . Net Septic . Attenuated Septic Load Atte.nuated
Watershed # Unattenuated Unattenuated Outflow % Total (kg/yr)  Septic (kg/yr) % Removal Load (kg/yr) Attenuation % (ke/yr) Septic Load Threshold
Name (kg/yr) (kg/yr) (kg/day)
Lothrup Rd GT10 N 19 2019 1968.1 100% 2019 1968.1 28% 1417 0% 1417 kg/day
Lothrup Road GT 10N WWTF 68
Flax Pond 22 696 5.9 100% 696 5.9 100% 0 50%

Lothrup Rd LT10 20 4073 3597.2 100% 4073 3597.2 100% 0 0%
Recharge to Watershed 20

Removed Recharge
Septic (kg/yr) Septic (kg/yr)

Lothrup Recharge

West Res Recharge

East Res Recharge

Lower Herring Recharge

Scenario Recharge Outside Watershed

Remove Dennisport

added Recharge Other Areas Total of 110,500 galons per day

Total Recharge

Recharge

Lothrup Rd GT10 S 21 2496 2255.9 100% 2496 2255.9 100% 0 0% 0
Lothrup Rd GT10 S WWTF 90
Aunt Edies Pond AEP 183 83 100% 183 83 83 83
Cornelius Pond cpP 240 0 100% 240 0 0 0
Walker Pond (Alone) WP 266 0 53% 141 0 0 0

Lothrup Totals

Cornelius Pond GT10 16 49 59.1 100% 49 59.1 100% 0 0% 0
Cornelius Pond LT10 17 66 23.7 100% 66 23.7 100% 0 0% 0
Walker to Cornelius 266 236.5 47% 125 111 - 0 50% 0
Cornelius Pond Total 240 194 0] 50% 0]

Aunt Edies Pond GT10 14 58 47.8 100% 58 47.8 0% 48 0% 48
Aunt Edies Pond LT10 15 125 118 100% 125 118 0% 118 0% 118
Aunt Edies Pond Total 183 166 166 50% 83

Walker Pond

West Reservoir LT10 24 5132 4874 100% 5132 4874 65% 1706 0% 1706
West Reservoir GT10 23 1854 1469 100% 1854 1469 0% 1469 0% 1469
White Pond 1 114 258.7 55% 63 142.285 0% 142 50% 71
Elbow Pond 2 309 120.1 100% 309 120.1 0% 120 50% 60
Herring River N LT 10 13 2504 2621.5 100% 2504 2621.5 0% 2622 0% 2622
N_HarWell 4 20 41.4 100% 20 41.4 0% 41 0% 41
Robbins Pond 3 180 41.4 100% 180 41.4 0% 41 50% 21
Herring River N GT10 12 266 364.5 100% 266 364.5 0% 365 0% 365

Seymour Pond SEP 2147 358 25% 537 89.41814375 89

1869.925569

Hinckleys Pond

West Reservoir Totals

Seymour Pond LT10 6 1477 572.2 100% 1477 572 0% 572 0% 572
Seymour Pond GT10 7 496 573.6 100% 496 574 0% 574 0% 574
Sheep To Seymour Pond

Seymour Pond Total 1209.66

Long Pond GT10 S 11 625 578.1 100% 625 578 0% 578 0% 578
Long Pond LT10 10 7244 3640.7 100% 7244 3641 0% 3641 0% 3641
Long Pond GT10 N 9 706 825.1 100% 706 825 0% 825 0% 825

Sheep Pond 1393 64 30% 417 19 19

Seymour Pond Total

Long Pond Total

Long Pond 9850 1406 100% 9850 1406 1406 1406
Hinckleys Pond 5 2236 1304 100% 2236 1304 0% 1304 0% 1304
Hinckleys Pond Total 12086 2710 12086 2710 2710 31% 1870
Sheep Pond 8 1393 638.6 100% 1393 638.6 0% 639 90% 64
East Resevior 25 107 17.4 100% 107 17.4 100% 0 0% 0 0.000 0.047
Upper Herring R_Main_LT10 27 3005 2901.1 100% 3005 2901.1 100% 0 0% 0
Upper Herring R_Main_GT10 26 1848 2189 100% 1848 2189 100% 0 0% 0

Lower Herring R_Main_LT10 29 2732 2331 100% 2732 2331 100% 0 0%
Lower Herring R_Main_GT10 28 566 509.2 100% 566 509.2 100% 0 0%




Allen Scenario 1A

Build-out
Total Septic % T . Attenuated Attenuated From Table VIII-2 Attenuated
Watershed # (kg/yr) (ng/)yr) Remi)val Load (k;/yr) % (Stream) Septic Load Septic Load Septic Load Thresholds
(0]

Name (kg/yr) (kg/day) (kg/day)

Stream GT 10 1 269 224 0% 224

Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483

Total Treated Load 1997 73%



Wychmere Scenario 1A

Build-out
Att ted Att ted
Total Septic % Net Septic  Attenuation e?ua € ehua € From Table VIII-2 Attenuated
WACsheS® gy (kefy)  Removal  Load (kefyr) % (stream) oo Lot SSPUEROR qopict oad Thresholds (ke/day)
0

Name (kg/yr) (kg/day)

Harbor 4 1523 1206 100% 0 0 0.000 0.000

Harbor Total 1523 1206 0 0 0.000 0.000

Treated Load 1206 100%



Saquatucket Scenario 1A

Build-out
. . . . . . From Table VIII-2
Total Septic Outflow Total Septic Net Septic Attenuation Attenuated Septic Attenuated Septic )
Watershed # (ke/yr) (kg/yr) % (ke/yr) (ke/yr) % Removal Load (kg/yr) % Load (k/yr) Load (kg/day) Attenuated Septic Load
Name ey A ° 4 et =t ° . &rcay Thresholds (kg/day)
Grass Pond 13 1152 903 100% 1152 903 43% 515 50% 257
Banks St Bogs LT10 12 2284 1941 2284 1941 10% 1747 1747
Banks St Bogs GT10 11 322 175 322 175 1% 173 173

Recharge to Upper Muddy Creek Watershed 13
Removed Recharge
Cold Spring Brook Recharge
John Joseph Recharge
E. Saq Stream Recharge
Harbor Load Recharge
Allen Harbor Load Recharge
Wychmere Harbor Load Recharge

Total Septic Load From Harwich

Recharge at what Concentration

Banks St Bogs Total 3758 3019 19% 2435 35% 1867

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 69% 640 640

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 31% 4571 35% 2395

Black Pond 18 6 14% 2 1 0% 1 50% 0

John Joseph Pond GT10 109 89 109 89 0% 89 89

John Joseph Pond LT10 7 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 164 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saq Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2133 1657 60% 668 15% 496 1.359 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11905 9261 5239 1913 5.242 5.28
Treated Load 4022 43%



Pleasant Bay Scenario 1A

Build-out
Total Septic Outflow Total Septic % Net Septic Attenuation Attepuated Atte?uated Attenuated load;
WS # (ke/yr)  (ke/yr) % (ke/yr) (kg/yr) Removal Load (kg/yr) o Septic Load Septic Load table3,pg 6 of 6/25/10

Name (kg/yr) (kg/day) SMAST memo
Grassy Pond 9 189 7 189 7 0% 7 50% 4

Grassy Pond to Mud Pond 9% 17 1 1 0
12 47 0 470 0% 0 0

Mud Pond (Brewster) 12 7 0 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0

Hawksnest Pond to Mill Pond 14% 18 0 0 0
68 1231 1017 1231 1017 0% 1017 1017

Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565

Mill Pond to Goose Pond 6% 89 68 68 34

Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86

Goose Pond to Trout Pond 19% 83 39 0% 39 16

Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1052 1295 1052 30% 736 736
Round Cove Total 2485 1990 610 610 1.671 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
83 1980 1703 1980 1703  99% 10 10
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
81 2863 2394 2863 2394  100% 0 0
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy (Unaccounted) 81 35 0 35 0 0% 0 0
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55

Atmospheric

Recharge to Upper Muddy Creek Watershed 83
Removed Recharge
Septic Septic
(kg/yr) (kg/yr)

Round Cove Recharge
Muddy Creek Recharge
Pleasant Bay Recharge

Total Septic Load From Harwich
Recharge at what Concentration.

Upper Muddy Creek Total 6816 5464 788 57% 1085 4.204 2.59
Trout Pond 100% 408 250 250 114

77 1037 876 1037 876  100% 0 0

Lower Muddy Crk (Chatham) 78 1161 959 1161 959 50% 480 480

78 708 508 708 508  50% 254 254

Lower Muddy Crk (Regional?) 11 8 11 8 0% 8 8

Lower Muddy Crk10E (Chatham) 79 178 141 178 141 50% 71 71

Lower Muddy Crk 10W(Harwich) 80 1376 1109 1376 1109 50% 555 555

Atmospheric 80 80

Lower Muddy Creek Total 4959 3851 1616 1480 4.055 4.3
Muddy Creek Total 11775 9315 2404 2% 2514 6.888 6.89
Grassy Pond 91% 172 6 6 3

Mud Pond Harwich 76% 54 0 0 0

Pleasant Bay Rd WELL_HAR (Harwich) 29 528 464 528 464 100% 0 0

Pleasant Bay GT 10 BreHar 49 687 610 687 610 72% 171 171

Pleasant Bay GT 10 Harwich 50 1080 879 1080 879 74% 229 229

Pleasant Bay LT 10 Harwich 53N 1178.6 604.6 1179 605 64% 218 218

Wequasset Inn 53N 867 867 867 867 83% 152 152

Pleasant Bay LT 10 Harwich 53S 516 456 516 456 47% 242 242

Pleasant Bay Total 5083 3887 74% 1017 1014




Allen Scenario 2A

Build-out
. . . Attenuated Attenuated From Table VIII-2
Total Septic Net Septic Load Attenuation % . . )
Watershed # (kg/yr) (kg/yr) % Removal (ke/yr) (Stream) Septic Load Septic Load Attenuated Septic Load

Name 2 L e (kg/yr) (kg/day) Thresholds (kg/day)

Stream GT 10 1 269 224 0% 224

Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483

1997 73%

Treated Load



Wychmere Scenario 2A

Build-out
. . . Attenuated Attenuated From Table VIII-2
Total Septic % Net Septic  Attenuation . . .
Watershed # (ke/yr) (ke/yr)  Removal Load (kg/yr) % (Stream) Septic Load Septic Load Attenuated Septic
Name A Al AN (ke/yr) (kg/day) Load Thresholds
Harbor 4 1523 1206 100% 0 0 0.000 0.000
Harbor Total 1523 1206 0 0.000 0.000
Treated Load 1206 100%



Name

Grass Pond

Banks St Bogs LT10
Banks St Bogs GT10

Cold Spring Brook Recharge
John Joseph Recharge

E. Saq Stream Recharge
Harbor Load Recharge

Allen Harbor Load Recharge

Wychmere Harbor Load Recharge

Total Septic Load From Harwich

Watershed #

13
12
11

Total

(kg/yr)

1152
2284
322

Septic
(ke/yr)

903
1941
175

Outflow %

100%

Total

(kg/yr)

1152
2284
322

Saquatucket Scenario 2A

Septic
(ke/yr)

903
1941
175

%

Build-out

Net Septic Load
P Attenuation %

Removal (kg/yr)
43% 515 50%
10% 1747
1% 173

Recharge to Upper Muddy Creek Watershed 13

Removed
Septic

Recharge Septic
(kg/vr)

Attenuated Attenuated
Septic Load Septic Load
(kg/yr) (kg/day)
257
1747
173

From Table VIII-2
Attenuated Septic Load
Thresholds (kg/day)

Recharge at what Concentration. 488.8076923

Banks St Bogs Total 3758 3019 19% 2435 35% 1733

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 62% 784 784

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 28% 4715 35% 2402

Black Pond 18 6 14% 2 1 0% 1 50% 0

John Joseph Pond GT10 109 89 109 89 0% 89 89

John Joseph Pond LT10 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 164 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saq Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2133 1657 60% 668 15% 496 1.359 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11905 9261 5383 1920 5.261 5.28
Treated Load 3878 42%



Pleasant Bay Scenario 2A

Build-out

Attenuated Attenuated Attenuated load;

Watershed # Total (kg/yr) Septic (kg/yr) Outflow %  Total (kg/yr) Septic (kg/yr) % Removal L'::; iig;\l/cr) Attenuation % Septic Load Septic Load table3,pg 6 of 6/25/10
(kg/yr) (kg/day) SMAST memo
Name
Grassy Pond 9 189 7 189 7 0% 7 50% 4
Grassy Pond to Mud Pond 9% 17 1 1 0
Mud Pond (Harwich) 12 47 47 0 0% 0 0
Mud Pond (Brewster) 12 7 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0
Hawksnest Pond to Mill Pond 14% 18 0 0 0
68 1231 1017 1231 1017 0% 1017 1017
Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565
Mill Pond to Goose Pond 6% 89 68 68 34
Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86
Goose Pond to Trout Pond 19% 83 39 0% 39 16
Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1052 1295 1052 30% 736 736
Round Cove Total 2485 1990 610 610 1.671 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
83 1980 1703 1980 1703 99% 10 10
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
81 2863 2394 2863 2394 100% 0 0
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy (Unaccounted) 81 35 0 35 0 0% 0 0
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55

Atmospheric

59

59

Recharge to Upper Muddy Creek Watershed 83

Removed

Recharge
Septic

Round Cove Recharge 1380
Muddy Creek Recharge 5771
Pleasant Bay Recharge 2870
Total Septic Load From Harwich 10021
Recharge at what Concentration. 5 mg/I 1927
Upper Muddy Creek Total 6816 5464 788 57% 1095 4.204 2.59
Trout Pond 100% 408 250 250 114
77 1037 876 1037 876 100% 0 0
Lower Muddy Crk (Chatham) 78 1161 959 1161 959 50% 480 480
Lower Muddy Crk (Harwich) 78 708 508 708 508 50% 254 254
Lower Muddy Crk (Regional?) 11 8 11 8 0% 8 8
Lower Muddy Crk10E (Chatham) 79 178 141 178 141 50% 71 71
Lower Muddy Crk 10W(Harwich) 80 1376 1109 1376 1109 50% 555 555
Atmospheric 80 80
Lower Muddy Creek Total 4959 3851 1616 1480 4.055 4.3
Muddy Creek Total 11775 9315 2404 2% 2524 6.914 6.89
Grassy Pond 91% 172 6 3
Mud Pond Harwich 76% 54 0 429
Pleasant Bay Rd WELL_HAR 29 528 464 528 464 100% 0
Pleasant Bay GT 10 BreHar 49 687 610 687 610 72% 171 171
Pleasant Bay GT 10 Harwich 50 1080 879 1080 879 74% 229 229
Pleasant Bay LT 10 Harwich 53N 1179 604 1179 604 64% 217 217
Wequasset Inn 53N 867 867 867 867 83% 152 152 Net Load Based on 11,000 gpd@
535 516 456 516 456 47% 242 242
5083 3887 74% 1017 1443

Pleasant Bay Total



Allen Scenario 3A

Build-out
Total Septic % Net Septic  Attenuation % Attell'luated Attell'luated From Table V!II—Z
Watershed # (ke/yr) (ke/yr)  Removal Load (kg/yr) (Stream) Septic Load Septic Load  Attenuated Septic Load

Name (kg/yr) (kg/day) Thresholds (kg/day)

Stream GT 10 1 269 224 0% 224

Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483

Treated Load

1997 73%



Wychmere Scenario 3A

Build-out
Gt Net Septic  Attenuation Attehuated Attepuated From Table VIII—?
Watershed # Total (kg/yr) (ke/yr) % Removal Load (kg/yr) % (Stream) Septic Load Septic Load Attenuated Septic
Name (kg/yr) (kg/day) Load Thresholds
Harbor 4 1523 1206 100% 0 0.000 0.000
Harbor Total 1523 1206 0 0.000 0.000
Treated Load 1206 100%



Saquatucket Scenario 3A

Build-out
From Table VIII-2

Watershed # (12;31) (Skng/):/Irc) Out;)low (I;;jl) (SkZF/):/IrC) % Removal Ll;l:; ?::/t;) Atten;)atlon Attfg:jii: /Syi)p tic At’lc_zral:a(tkeg d/jae;tlc Attenuated Septic Load
Name Thresholds (kg/day)
Grass Pond 13 1152 903 100% 1152 903 43% 515 50% 257
Banks St Bogs LT10 12 2284 1941 2284 1941 10% 1747 1747
Banks St Bogs GT10 11 322 175 322 175 1% 173 173

Recharge to Upper Muddy Creek Watershed 13

Removed Recharge

Septic Septic
(kg/yr) (kg/yr)

Cold Spring Brook Recharge
John Joseph Recharge

E. Saq Stream Recharge

Harbor Load Recharge

Allen Harbor Load Recharge
Wychmere Harbor Load Recharge
Total Septic Load From Harwich

Recharge at what Concentration.

Banks St Bogs Total 3758 3019 19% 2435 35% 1415

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 47% 1094 1094

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 24% 5025 35% 2397

Black Pond 18 6 14% 2 1 0% 1 50% 0

John Joseph Pond GT10 109 89 109 89 0% 89 89

John Joseph Pond LT10 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 164 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saq Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2133 1657 60% 668 15% 496 1.359 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11905 9261 5693 1915 5.246 5.28

3568 39%

Treated Load



Pleasant Bay Scenario 3A

Build-out
Watershed # Total Septic Outflow % Total Septic % Removal Net Septic Attenuation % ?:;i?cufggj ?;:i?cufc:gj tab'Tt':;::::lgJ aGt(:)(fj (IS(;::’/ 10
(ke/yr) — (ke/yr) (ke/yr) — (ke/yr) Load (kg/yr)
Name (kg/yr) (kg/day) SMAST memo
Grassy Pond 9 189 7 189 7 0% 7 50% 4
Grassy Pond to Mud Pond 9% 17 1 1 0
12 ¥ 0 47 0 0% 0 0
Mud Pond (Brewster) 12 7 0 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0
Hawksnest Pond to Mill Pond 14% 18 0 0 0
63 1231 1017 1231 1017 0% 1017 1017
Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565
Mill Pond to Goose Pond 6% 89 68 68 34
Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86
Goose Pond to Trout Pond 19% 83 39 0% 39 16
Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1052 1295 1052 30% 736 736
Round Cove Total 2485 1990 610 610 1.671 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
83 1980 1703 1980 1703 59% 698 698
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
81 2863 2394 2863 2394 58% 1005 1005
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55

Atmospheric

Recharge to Upper Muddy Creek Watershed 83

Removed Recharge

Septic (kg/yr)

Round Cove Recharge

Muddy Creek Recharge
Pleasant Bay Recharge

Total Septic Load From Harwich

Recharge at what Concentration.

Upper Muddy Creek Total 6816 5464 2481 57% 995 4.204 2.59
Trout Pond 100% 408 250 250 114

77 1037 876 1037 876 100% 0 0

Lower Muddy Crk (Chatham) 78 1161 959 1161 959 50% 480 480

78 708 508 708 508 50% 254 254

Lower Muddy Crk (Regional?) 11 8 11 8 0% 8 8

Lower Muddy Crk10E (Chatham) 79 178 141 178 141 50% 71 71

80 1376 1109 1376 1109 50% 555 555

Atmospheric 80 80

Lower Muddy Creek Total 4959 3851 1616 1480 4.055 4.3
Muddy Creek Total 11775 9315 4098 2% 2425 6.645 6.89

Grassy Pond 91% 172 6

Mud Pond Harwich 76% 54 0

Pleasant Bay Rd WELL_HAR 29 528 464 528 464 100%

Pleasant Bay GT 10 BreHar (Harwich) 49 687 610 687 610 72% 171 171

Pleasant Bay GT 10 Harwich 50 1080 879 1080 879 74% 229 229

Pleasant Bay LT 10 Harwich 53N 1178.6 604.6 1179 605 64% 218 218

Wequasset Inn 53N 867 867 867 867 82.5% 152 152 Net Load Based on 11,000 gpd @

Pleasant Bay LT 10 Harwich 53S 516 456 516 456 47% 242 242

Pleasant Bay Total 5083 3887 74% 1017 1014




Allen Scenario 4A

Build-out

Attenuated Attenuated From Table VIII-2

Net Septic  Attenuation %
- dat! 0 Septic Load  Septic Load  Attenuated Septic

Watershed # Total (kg/yr) Septic (kg/yr) % Removal
Load (kg/yr) (Stream)

Name (kg/yr) (kg/day) Load Thresholds

Stream GT 10 1 269 224 0% 224

Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483

1997 73%

Treated Load



Wychmere Scenario 4A

Build-out
Total Septic % Net Septic  Attenuation Attehuated Attehuated From Table VIII—.2
Watershed # (ke/yr) (ke/yr)  Removal Load (kg/yr) % (Stream) Septic Load Septic Load Attenuated Septic
Name (kg/yr) (kg/day) Load Thresholds
Harbor 4 1523 1206 100% 0 0 0.000 0.000
Harbor Total 1523 1206 0 0 0.000 0.000

Treated Load

1206 100%



Saquatucket Scenario 4A

Build-out
Total  Septi Total  Septi % Ve S Aty (e Sapre lesd e Sepelent o s
Watershed # ko/a ke[:/) IC Outflow % ko/a kes IC . (] I . ed :p/lc en;a on enua T( /ep ICLOa enuake/dep ICLOa Attenuated Septic
Name (kefyr)  (kg/yr) (ke/yr) ~ (kg/yr) ~ Remova oad (kg/yr) 6 (ke/yr) (kg/day) Load Thresholds
Grass Pond 13 1152 903 100% 1152 903 43% 515 50% 257
Banks St Bogs LT10 12 2284 1941 2284 1941 10% 1747 1747
Banks St Bogs GT10 11 322 175 322 175 1% 173 173

Recharge to Upper Muddy Creek Watershed 13
Removed Recharge
Septic Septic
(kg/yr) (kg/yr)

Cold Spring Brook Recharge

John Joseph Recharge

E. Saq Stream Recharge

Harbor Load Recharge

Allen Harbor Load Recharge
Wychmere Harbor Load Recharge
Total Septic Load From Harwich

Recharge at what Concentration.

Banks St Bogs Total 3758 3019 19% 2435 35% 1415

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 47% 1094 1094

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 24% 5025 35% 2397

Black Pond 5 18 6 14% 2 1 0% 1 50% 0

John Joseph Pond GT10 6 109 89 109 89 0% 89 89

John Joseph Pond LT10 7 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 164 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saq Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2133 1657 60% 668 15% 496 1.359 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11905 9261 5693 1915 5.246 5.28

Treated Load 3568 39%



Pleasant Bay Scenario 4A

Build-out
Attenuated Attenuated
Total Septi Total Septi Net Septic Load Att ted load; table3,pg 6
Watershed # (k; /;) (kegF/)yer) Outflow % (kg /;) (kegr;;:) % Removal € (E: /:/cr) 3% Attenuation % Septic Load Septic Load ofg;l;sjloc;?\ﬂ AS?I' nfersi

e (kg/yr) (kg/day)
Grassy Pond 9 189 7 189 7 0% 7 50% 4

Grassy Pond to Mud Pond 9% 17 1 1 0

Mud Pond (Harwich) 12 47 47 0 0% 0 0

Mud Pond (Brewster) 12 7 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0

Hawksnest Pond to Mill Pond 14% 18 0 0 0

Mill Pond (Harwich) 68 1231 1017 1231 1017 0% 1017 1017

Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565

Mill Pond to Goose Pond 6% 89 68 68 34

Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86

Goose Pond to Trout Pond 19% 83 39 0% 39 16

Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1052 1295 1052 30% 736 736
Round Cove Total 2485 1989 609 609 1.670 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
Upper Muddy Crk 10 W(Harwich) 83 1980 1703 1980 1703 100%
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58%
Upper Muddy Crk(Harwich) 81 2863 2394 2863 2394 100%
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy (Unaccounted) 81 35 0 35 0 0% 0 0
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55
Atmospheric 59 59

Round Cove Recharge

Muddy Creek Recharge

Pleasant Bay Recharge

Total Septic Load From Harwich
Recharge at what Concentration.
Upper Muddy Creek Total

Trout Pond

Muddy Crk WELL

Lower Muddy Crk (Chatham)
Lower Muddy Crk (Harwich)
Lower Muddy Crk (Regional?)
Lower Muddy Crk10E (Chatham)

Lower Muddy Crk 10W(Harwich)
Atmospheric

Lower Muddy Creek Total
Muddy Creek Total

Grassy Pond
Mud Pond Harwich

Pleasant Bay Rd WELL _HAR
Pleasant Bay GT 10 BreHar

Pleasant Bay GT 10 Harwich
Pleasant Bay LT 10 Harwich

Wequasset Inn

Pleasant Bay LT 10 Harwich

Pleasant Bay Total

Recharge to Upper Muddy Creek Watershed 83

Removed
Septic (kg/yr)

Recharge Septic
(kg/yr)

6816 5464 778 57% 1033 2.831 2.59
100% 408 250 250 114
77 1037 876 1037 876 100% 0 0
78 1161 959 1161 959 50% 480 480
78 708 508 708 508 50% 254 254
11 8 11 8 0% 8 8
79 178 141 178 141 50% 71 71
80 1376 1109 1376 1109 51% 543 543
80 80
4959 3851 1605 1469 4.025 4.3
11775 9315 2383 2% 2452 6.719 6.89
91% 172 6
76% 54 0
29 528 464 528 464 100%
49 687 610 687 610 72% 171 171
50 1080 879 1080 879 74% 229 229
53N 1178.6 604.6 1179 605 64% 218 218
53N 867 867 867 867 83% 152 152 Net Load Based on 11,000 god @ 10 mg/I
53S 516 456 516 456 47% 242 242
5083 3887 74% 1017 1014



Allen Scenario 5A

Build-out
Att ted Att ted F Table VIII-2
Total Septic % Net Septic ~ Attenuation efwa € el'wua € rom favle i
Watershed # (ke/yr) (ke/yr)  Removal Load (ke/yr) % (Stream) Septic Load Septic Load  Attenuated Septic Load

Name 2 = = ° (kg/yr) (kg/day) Thresholds (kg/day)

Stream GT 10 269 224 0% 224

Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483

1997 73%

Treated Load



Wychmere Scenario 5A

Build-out
. . . Attenuated Attenuated From Table VIII-2
Total Septic % Net Septic  Attenuation . . .
Watershed # (ke/yr) (kg/yr)  Removal Load (kg/yr) % (Stream) Septic Load Septic Load Attenuated Septic
Name = el el ° (kg/yr) (kg/day) Load Thresholds
Harbor 4 1523 1206 100% 0 0 0.000 0.000
Harbor Total 1523 1206 0 0.000 0.000
Treated Load 1206 100%



Watershed #

Name

Grass Pond 13
Banks St Bogs LT10 12
Banks St Bogs GT10 11

Cold Spring Brook Recharge

John Joseph Recharge

E. Saq Stream Recharge

Harbor Load Recharge

Allen Harbor Load Recharge
Wychmere Harbor Load Recharge
Total Septic Load From Harwich

Recharge at what Concentration.

Total
(kg/yr)

1152
2284
322

Saquatucket Scenario 5A

Build-out
Septic Total Septic
Outflow % % Removal
(ke/yr) ° o (kelyn) (kelyn) 7 Load (kg/yr) % (ke/yr)
903 100% 1152 903 43% 515 50% 257
1941 2284 1941 10% 1747 1747
175 322 175 1% 173 173

Recharge to Upper Muddy Creek Watershed 13
Removed Recharge
Septic Septic
(kg/yr) (kg/yr)

Net Septic  Attenuation Attenuated Septic Load Attenuated Septic Load

(kg/day)

From Table VIII-2
Attenuated Septic Load
Thresholds (kg/day)

Banks St Bogs Total 3758 3019 19% 2435 35% 1415

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 47% 1094 1094

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 24% 5025 35% 2397

Black Pond 18 6 14% 2 1 0% 1 50% 0

John Joseph Pond GT10 109 89 109 89 0% 89 89

John Joseph Pond LT10 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 164 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saq Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2133 1657 60% 668 15% 496 1.359 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11905 9261 5693 1915 5.246 5.28
Treated Load 3568 39%



Pleasant Bay Scenario 5A

Build-out
. . . Attenuated Attenuated
Watershed # (I;;jl) (Slo(egli;'crc) Outflow % (Ig;jl) (SI:Z;;I:) Rer:l/:val Lz:; S('E:;;) Attenuation %  Septic Load Septic Load :i?g;:;;f(::?\j;?rb:s;si

Name (kg/yr) (kg/day)
Grassy Pond 9 189 7 189 7 0% 7 50% 4

Grassy Pond to Mud Pond 9% 17 1 1 0

Mud Pond (Harwich) 12 47 0 47 0 0% 0 0

Mud Pond (Brewster) 12 7 0 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0

Hawksnest Pond to Mill Pond 14% 18 0 0 0
68 1231 1017 1231 1017 0% 1017 1017

Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565

Mill Pond to Goose Pond 6% 89 68 68 34

Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86

Goose Pond to Trout Pond 19% 83 39 0% 39 16

Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1052 1295 1052 30% 736 736
Round Cove Total 2485 1989 609 609 1.670 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
83 1980 1703 1980 1703 79% 358 358
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
Upper Muddy Crk(Harwich) 81 2863 2394 2863 2394 80% 479 479
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55

Atmospheric

Muddy Creek Recharge
Pleasant Bay Recharge
Total Septic Load From Harwich

Recharge at what Concentration.

Recharge to Upper Muddy Creek Watershed 83
Removed
Septic Recharge

(kg/yr) Septic (kg/yr)

Upper Muddy Creek Total 6816 5464 1614 57% 1042 4.204 2.59
Trout Pond 100% 408 250 250 114
7 037 876 037 6 100 0 0

Lower Muddy Crk (Chatham) 78 1161 959 1161 959 50% 480 480

Lower Muddy Crk (Harwich) 78 708 508 708 508 50% 254 254

Lower Muddy Crk (Regional?) 11 8 11 8 0% 8 8

Lower Muddy Crk10E (Chatham) 79 178 141 178 141 50% 71 71

Lower Muddy Crk 10W(Harwich) 80 1376 1109 1376 1109 50% 555 555

Atmospheric 80 80

Lower Muddy Creek Total 4959 3851 1616 1480 4.055 4.3
Muddy Creek Total 11775 9315 3230 2% 2472 6.773 6.89
Grassy Pond 91% 172 6

Mud Pond Harwich 76% 54 0

Pleasant Bay Rd WELL_HAR 29 528 464 528 464 100%

Pleasant Bay GT 10 BreHar (Harwich) 49 687 610 687 610 72% 171 171

Pleasant Bay GT 10 Harwich 50 1080 879 1080 879 74% 229 229

Pleasant Bay LT 10 Harwich 53N 1178.6 604.6 1179 605 64% 218 218

Wequasset Inn 53N 867 867 867 867 83% 152 152 Net Load Based on 11,000 gpd@ 1
s3s s6 a6 s ase a7 2 2

Pleasant Bay Total 5083 3887 74% 1017 1014



Allen Scenario 6A

Build-out
. . . Attenuated Attenuated From Table VIII-2
Total Septic % Net Septic  Attenuation % . . .
Watershed # (ke/yr) (ke/yr) Removal Load (ke/yr) (Stream) Septic Load Septic Load Attenuated Septic
Name . e e (kg/yr) (kg/day) Load Thresholds
Stream GT 10 1 269 224 0% 224
Stream LT 10 2 942 744 30% 521
Stream Total 1211 968 745 30% 521 1.428 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 745 521 1.428 1.483
1997 73%

Treated Load



Wychmere Scenario 6A

Build-out
Total Septic % Net Septic  Attenuation Atter\uated Atter\uated From Table V!II-Z
Watershed # (ke/yr) (ke/yr) Removal Load (kg/yr) % (Stream) Septic Load Septic Load  Attenuated Septic Load
Name (kg/yr) (kg/day) Thresholds (kg/day)
Harbor 4 1523 1206 100% 0 0 0.000 0.000
Harbor Total 1523 1206 0 0 0.000 0.000

Treated Load

1206 100%



Name

Grass Pond

Banks St Bogs LT10
Banks St Bogs GT10

Cold Spring Brook Recharge
John Joseph Recharge

E. Saq Stream Recharge
Harbor Load Recharge

Allen Harbor Load Recharge

Wychmere Harbor Load Recharge

Total Septic Load From Harwich

Watershed #

Total
(kg/yr)
1152
2284
322

Septic
(kg/yr)
903
1941
175

Outflow %

100%

Total
(kg/yr)
1152
2284
322

Saquatucket Scenario 6A

Septic
(kg/yr)
903
1941
175

Build-out

% Removal

43%
10%
1%

Recharge to Upper Muddy Creek Watershed 13

Removed

Net Septic
Load (kg/yr)

515
1747
173

Recharge

Attenuation %

50%

(kg/yr)

257
1747
173

Attenuated Septic Load Attenuated Septic Load

(kg/day)

From Table VIII-2
Attenuated Septic Load
Thresholds (kg/day)

Recharge at what Concentration. 488.8076923

Banks St Bogs Total 3758 3019 19% 2435 35% 1733

Paddocks Pond 14 898 648 100% 898 648 2% 635 50% 318

Cold Spring Brook LT10 10 2825 2064 2825 2064 62% 784 784

Cold Spring Brook GT10 9 1178 861 1178 861 0% 861 861

Cold Spring Brook Total 8659 6592 28% 4715 35% 2402

Black Pond 18 6 14% 18 1 0% 1 50% 0

John Joseph Pond GT10 109 89 109 89 0% 89 89

John Joseph Pond LT10 500 335 500 335 0% 335 335

John Joseph Pond Total 627 430 27% 168 114 0% 114 74% 30

Chatham Road WELLS 8 1004 667 80% 803 534 0% 534 534

Saq Harbor LT10N 15 1166 1009 1166 1009 98% 20 20

E. Saquatucket Stream Total 2137 1657 60% 668 15% 496 1.359 1.274

Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507

Harbor Total 11909 9261 5383 1920 5.261 5.28
3878 42%

Treated Load



Pleasant Bay Scenario 6A

Build-out
Total Septic Total Septic Net Septic . Attepuated Attepuated Attenuated load; table3,pg
- WS # (ke/yr) (ke/yr) Outflow % (ke/yr) (ke/yr) % Removal Load (kg/yr) Attenuation % Sez;cg:/&ll_rc;ad STE:/Cd:?/?d 6 of 6/25/10 SMAST memo
Grassy Pond 9 189 7 189 7 0% 7 50% 4
Grassy Pond to Mud Pond 9% 17 1 1 0
12 47 0 47 0 0% 0 0
Mud Pond (Brewster) 12 7 0 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 0% 0 50% 0
Hawksnest Pond to Mill Pond 14% 18 0 0 0
68 1231 1017 1231 1017 0% 1017 1017
Mill Pond (Chatham) 68 232 112 232 112 0% 112 112
Mill Pond Fresh Total 1481 1129 1129 50% 565
Mill Pond to Goose Pond 6% 89 68 68 34
Goose Pond (Chatham) 69 355 137 349 137 0% 137 137
Goose Pond Total 438 205 205 50% 86
Goose Pond to Trout Pond 19% 83 39 0% 39 16
Trout Pond (Chatham) 70 325 211 325 211 0% 211 211
Trout Pond Total 408 250 250 50% 114
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 100% 0 0
Round Cove LT 10 62 1295 1062 0.49 1295 1062 30% 743 743
Round Cove Total 2485 1999 616 616 1.689 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 260 130
Goose Pond 32% 140 66 66 27
83 1980 1703 1980 1703 99% 10 10
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
81 2863 2394 2863 2394 100% 0 0
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55
Atmospheric 59 59

Recharge to Upper Muddy Creek Watershed 83
Removed
Septic
(kg/yr)

Recharge

Round Cove Recharge

Muddy Creek Recharge
Pleasant Bay Recharge

Total Septic Load From Harwich

Recharge at what Concentration.

Septic (kg/yr)

Upper Muddy Creek Total 6816 5464 788 57% 1036 4.204 2.59
Trout Pond 100% 408 250 250 114

77 1037 876 1037 876 100% 0 0

Lower Muddy Crk (Chatham) 78 1161 959 1161 959 50% 480 480

78 708 508 708 508 50% 254 254

Lower Muddy Crk (Regional?) 11 8 11 8 0% 8 8

Lower Muddy Crk10E (Chatham) 79 178 141 178 141 50% 71 71

80 1376 1109 1376 1109 50% 555 555

Atmospheric 80 80

Lower Muddy Creek Total 4959 3851 1616 1480 4.055 4.3
Muddy Creek Total 11775 9315 2404 2% 2466 6.756 6.89
Grassy Pond 91% 172 6

Mud Pond Harwich 76% 54 0

Pleasant Bay Rd WELL_HAR 29 528 464 528 464 100%

Pleasant Bay GT 10 BreHar (Harwich) 49 687 610 687 610 72% 171 171

Pleasant Bay GT 10 Harwich 50 1080 879 1080 879 74% 229 229

Pleasant Bay LT 10 Harwich 53N 1178.6 604.6 1179 605 64% 218 218

Wequasset Inn 53N 867 867 867 867 83% 152 152 Net Load Based on 11,000 gpd @ 1
535 516 456 516 456 47% 242 242

Pleasant Bay Total 5083 3887 74% 1017 1014



Allen Scenario 7A

Build-out
. . . Attenuated  Attenuated From Table VIII-2
Total Septic % Net Septic  Attenuation . . .
Watershed # (ke/yr) (ke/yr)  Removal Load (kg/yr) % (Stream) Septic Load  Septic Load Attenuated Septic
Name &y By &y > (kg/yr) (kg/day) Load Thresholds
Stream GT 10 1 269 224 27% 164
Stream LT 10 2 942 744 27% 543
Stream Total 1211 968 707 30% 495 1.355 0.642
Harbor 3 1999 1774 100% 0 0 0.000 0.841
Harbor Total 3210 2742 707 495 1.355 1.483
2035 74%

Treated Load



Wychmere Scenario 7A

Build-out
Total Septic % Net Septic  Attenuation Attefluated Atterwuated From Table V!II-Z
Watershed # (kg/yr) (ke/yr) Removal Load (kg/yr) % (Stream) Septic Load Septic Load Attenuated Septic Load
Name (kg/yr) (kg/day) Thresholds (kg/day)
Harbor 4 1523 1206 100% 0 0 0.000 0.000
Harbor Total 1523 1206 0 0 0.000 0.000
Treated Load 1206 100%



Saquatucket Scenario 7A

Build-out
Septic Septic Net Septic  Attenuation Attenuated Septic Load ) From Table VIII-2 Attenuated
Watershed # Total (kg/yr Outflow % Total (kg/yr % Removal Att ted Septic Load (kg/d
) (kg/yr) (ke/yr) 6 (kg/yr) (ke/yr) 0 Load (kg/yr) % (kg/yr) EnEiEel SEpiie Leas ey Septic Load Thresholds (kg/day)
ame
Grass Pond 13 1152 903 100% 1152 903 27% 659 50% 330 100% of Watershed is on I/A
Banks St Bogs LT10 12 2284 1941 2284 1941 27% 1417 1417 100% of Watershed is on I/A
Banks St Bogs GT10 11 322 175 322 175 27% 128 128 100% of Watershed is on I/A

Recharge to Upper Muddy Creek Watershed 13
Removed
Septic
(kg/yr)

Recharge
Septic (kg/yr)

40% sewered;13% is on I/A

Cold Spring Brook Recharge

John Joseph Recharge 0

E. Saq Stream Recharge 404 40% sewered;13% is on I/A

Harbor Load Recharge 1012

Allen Harbor Load Recharge 0

Wychmere Harbor Load Recharge 1206

Total Septic Load From Harwich 3447

Recharge at what Concentration. 5 mg/I 663 50% 331

Banks St Bogs Total 3758 3019 27% 2204 35% 1434

Paddocks Pond 14 898 648 100% 898 648 29% 460 50% 230 100% of Watershed is on I/A

Cold Spring Brook LT10 10 2825 2064 2825 2064 57% 888 888 40% sewered;60% is on I/A

Cold Spring Brook GT10 9 1178 861 1178 861 27% 629 629 100% of Watershed is on I/A

Cold Spring Brook Total 8659 6592 37% 4180 35% 2067

Black Pond 5 18 6 14% 18 1 27% 1 50% 0 100% of Watershed is on I/A

John Joseph Pond GT10 6 109 89 109 89 27% 65 65 100% of Watershed is on I/A

John Joseph Pond LT10 7 500 335 500 335 27% 245 245 100% of Watershed is on I/A

John Joseph Pond Total 627 430 27% 168 114 27% 83 74% 22

Chatham Road WELLS 8 1004 667 80% 803 534 27% 390 390 100% of Watershed is on I/A

Saq Harbor LT10N 15 1166 1009 1166 1009 58% 424 424 40% sewered;60% is on |/A

E. Saquatucket Stream Total 2137 1657 46% 897 15% 710 1.944 1.274
Harbor LT10S 16 1113 1012 1113 1012 100% 0 0 0.000 0.507
Harbor Total 11909 9261 5077 1799 4,928 5.28

Treated Load 4184 45%



Pleasant Bay Scenario 7A

Build-out
Watershed # Total Septic Outflow Total Septic % Removal Net Septic  Attenuation SA;Li?cufc::: Attenuated Septic Load tab?:;esga;z(: :;;;:}10
(kg/yr) (kg/yr) %  (kg/yr) (kg/yr) Load (kg/yr) % (ke/yr) (kg/day) 5|\;| e
Name
Grassy Pond 9 189 7 189 7 0% 7 50% 4
Grassy Pond to Mud Pond 9% 17 1 1 0
12 a7 0 a7 o 0% 0 0
Mud Pond (Brewster) 12 7 0 7 0 0% 0 0
Mud Pond Total 71 1 0 50% 0
Hawksnest Pond 76 126 0 126 0 27% 0 50% 0
Hawksnest Pond to Mill Pond 14% 18 0 0 0
68 1231 1017 1231 1017 50% 509 509
Mill Pond (Chatham) 68 232 112 232 112 58% 47 47
Mill Pond Fresh Total 1481 1129 556 50% 278
Mill Pond to Goose Pond 6% 89 68 33 17
Goose Pond (Chatham) 69 355 137 349 137 58% 58 58
Goose Pond Total 438 205 91 50% 37
Goose Pond to Trout Pond 19% 83 39 17 7
Trout Pond (Chatham) 70 325 211 325 211 58% 89 89
Trout Pond Total 408 250 106 50% 48
Mud Pond 24% 17 0 0 0
Round Cove GT 10 61 1238 1064 1238 1064 87% 138 138
Round Cove LT 10 62 1295 1052 1295 1052 50% 526 526
Round Cove Total 2485 1990 538 538 1.473 1.865
Hawksnest Pond 20% 25 0 0 0
Mill Pond Fresh 23% 341 260 128 64
Goose Pond 32% 140 66 29 12
83 1980 1703 1980 1703 67% 571 571
Upper Muddy Crk 10 W(Chatham) 83 0 0 0 0 58% 0 0
81 2863 2394 2863 2394  100% 0 0
Upper Muddy Crk (Chatham) 81 1139 886 1139 886 58% 372 372
Upper Muddy (Unaccounted) 81 35 0 35 0 0% 0 0
Upper Muddy Crk (Regional?) 81 72 25 72 25 0% 25 25
Upper Muddy Crk 10E (Chatham) 82 162 131 162 131 58% 55 55
Atmospheric 59 59

Recharge to Upper Muddy Creek Watershed 83

Recharge
Septic
(kg/yr)

Removed
Septic (kg/yr)

Round Cove Recharge
Muddy Creek Recharge
Pleasant Bay Recharge separate plant

Total Septic Load From Harwich 5313

Recharge at what Concentration. 3 mg/| 613

Upper Muddy Creek Total 6816 5464 1180 57% 736 2.016 2.59
Trout Pond 100% 408 250 106 48

77 1037 876 1037 876 50% 438 438

Lower Muddy Crk (Chatham) 78 1161 959 1161 959 58% 403 403

78 708 508 708 508 50% 254 254

Lower Muddy Crk (Regional?) 11 8 11 8 0% 8 8

Lower Muddy Crk10E (Chatham) 79 178 141 178 141 58% 59 59

80 1376 1109 1376 1109 50% 555 555

Atmospheric 80 80

Lower Muddy Creek Total 4959 3851 1822 1764 4.834 4.3
Muddy Creek Total 11775 9315 3002 2% 2450 6.713 6.89
Grassy Pond 91% 172 6 6 3

Mud Pond Harwich 76% 54 0 0 211

Pleasant Bay Rd WELL_HAR 29 528 464 528 464 100% 0 0

Pleasant Bay GT 10 BreHar (Harwich) 49 687 610 687 610 69% 189 189

Pleasant Bay GT 10 Harwich 50 1080 879 1080 879 68% 281 281

Pleasant Bay LT 10 Harwich 53N 1178.6 604.6 1179 605 50% 302 302

Wequasset Inn 53N 867 867 867 867 83% 152 152 net load based on 11,000 gpd@ 10 mg/I

Pleasant Bay LT 10 Harwich 535 516 456 516 456 50% 228 228

Pleasant Bay Total 5083 3887 70% 1159 2678




Appendix D
Hydrogeological Report
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Executive Summary

As part of the Harwich Comprehensive Wastewater Management Plan (CWMP), a program for
hydrogeologic data-collection and groundwater flow modeling was conducted to predict the impacts
of effluent recharge to groundwater at three potential sites in Harwich, Massachusetts. This report
describes the hydrogeologic data-collection efforts and the groundwater modeling performed to
predict impacts from the proposed effluent recharge.

The sites include an area near the capped Harwich Landfill off of Queen Anne Road (Site HR-12),
sports fields at the Harwich High School (now Monomoy Regional) on Oak Street (Site SH-2), and a
privately owned parcel identified off of the Orleans-Harwich Road within the Pleasant Bay watershed
(Site PB-3). The three sites were screened as presented in Section 9 of the CWMP and are shown in
Figure ES-1.

Hydrogeologic data review and field work, including USGS data, previous landfill site investigations
(Site HR-12), 2011 supplemental CWMP investigations at sites HR-12 and PB-3, and other data are
discussed in Section 2 of this report. Test analysis and results from the 2011 CWMP data collection
efforts include boring logs, grain size analysis, infiltration test analysis, groundwater quality results,
and a summary of a site visit to the cranberry bogs south of HR-12. The hydrogeologic data review and
field work identified a clay layer at HR-12 which impacts groundwater flow rates and direction.

Based on the data review and field work, revisions were made to an existing regional USGS
groundwater flow model which had been calibrated for 2003 conditions. Section3 provides
information on the MODFLOW model and calibration, including the USGS model used as a basis for the
groundwater model, grid and model refinements and adjustments to recharge, clay extent, hydraulic
properties, and stream updates.

The model was calibrated to regional groundwater head elevations and 2003 groundwater data from
Site HR-12. Recent surface water and groundwater data from 2011 was used to refine the model near
HR-12. The revised and recalibrated model was used to assess the flow direction and mounding for
recharge flows at the three locations based on the CWMP scenarios.

Three model simulations were completed to assess groundwater recharge scenarios developed for the
CWMP. Model simulations and results are discussed in Section 4.

=  Simulation 1 is based on the upper end flow loadings for all scenarios for effluent recharge
proposed in the CWMP and utilizes all three sites

- HR-12:800,000 gpd at a loading rate of 3 gpd/ft2
- PB-3:400,000 gpd at a loading rate of 5 gpd /ft?
- SH-2:210,000 gpd at a loading rate of 1 gpd/ft2

=  Simulation 2 is the maximum loading over a 10 acre area at HR-12 which maintains a minimum
four foot depth to the top of the groundwater mound, per MassDEP regulatory guidance.

= Simulation 3 is the same as Simulation 2, but with revisions to the simulation of water levels in
the cranberry bogs south of HR-12.
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Model simulation results, shown in Table ES-1, indicate that that the selected sites should be able to
recharge the proposed CWMP scenario flows in an acceptable manner. Increased flow to Coy Brook
near HR-12 would result in enhanced stream flow and would help to maintain a more reliable base
flow beneficial for the local cranberry bog agricultural operations, especially during drought
conditions.

Table ES-1 Simulation Results Summary

Est. Est.
Mound | Stream
Height Inc.
(ft) (cfs)

Total Loading Basin Model Sim. Est. Basin Est. Depth
Site Recharge | Rate Area Head (ft Elev. (ft to GW
(MGD) (gpd/ft’) | (acres) | NGVD29) NGVD29) Mound (ft)

Simulation 1 (Upper End of Flow Loading)

PB-3 0.4 5.0 1.8 34 50 16 3.2
SH-2 0.21 1.0 4.8 30 46 16 1.9
Simulation 2 (Maximum Loading) ‘

HR-12 | 1.2 2.7 10 36 10 1.2 69%
HRI2 (12 27 10 036 40 g4 0 12 6% ]

Simulation 3 (Maximum Loading With Revisions near Cranberry Bogs) ‘
HR-12 1.4 3.0 10 36 40 4 10

These results are shown in Figures ES-2 thru ES-4.

Based on the hydrogeologic findings and the meeting with the MassDEP and CCC, the following items
are recommended as part of the implementation phase of the recommended CWMP program.

=  Continue monitoring of surface water and groundwater locations to determine seasonal
impacts to groundwater, surface water levels and cranberry bogs.

= Develop an adaptive management approach which uses Phase I wastewater effluent flow as a
loading test at the selected effluent recharge sites.

= Assess the flow capacity of existing hydraulic structures in Coy Brook, Flax Pond and the
downstream cranberry bogs near HR-12 during the design phase to identify and mitigate the
potential for blockages or limitations in flow. This analysis should include the culvert which
carries Coy Brook under Great Western Road as it has been reported to have problems carrying
existing flows at high groundwater periods
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Section 1

Introduction

As part of the Harwich Comprehensive Wastewater Management Plan (CWMP), a program for
hydrogeologic data-collection and groundwater flow modeling was conducted to predict the impacts
of effluent recharge to groundwater at three potential sites in Harwich, Massachusetts. The sites
include an area near the capped Harwich Landfill off of Queen Anne Road (site HR-12), sports fields at
the Harwich High School on Oak Street (site SH-2), and a privately owned parcel identified off of the
Orleans-Harwich Road within the Pleasant Bay watershed (site PB-3). The three sites were screened
as presented in Section 9 of the CWMP and are shown in Figure 1-1.

The Harwich Landfill site, HR-12, is a large municipally owned parcel which consists of a capped
landfill area in the western end of the site with recycling and waste transfer facilities, and former
sludge disposal beds located in the southern portion of the site, north of Flax Pond. Coy Brook is
located east of the site near the bike path and water levels in the brook are controlled by structures in
the cranberry bogs located southeast of the site. Additional cranberry bogs located east and west of
Flax Pond are fed by surface water pumped from the pond. Groundwater and surface water levels in
the area are heavily influenced and controlled by operations of the cranberry bogs. Recharge would be
via infiltration basins located in the existing wooded southeastern portion of the site.

Subsurface recharge beneath playing fields is proposed for the Harwich High School (future Monomoy
High School) site, SH-2. Surface water features near the site are primarily kettle ponds which reflect
the groundwater table and likely have little impact on the overall flow patterns.

The third site, PB-3, is located within the Pleasant Bay watershed. The site is primarily uplands
adjacent to a former gravel pit with no nearby surface water features. Recharge would be via
infiltration basins.

A United Stages Geologic Survey (USGS) MODFLOW groundwater model was used as a basis for site-
specific modeling. MODFLOW is a finite-difference groundwater model code developed by the USGS
and widely used for groundwater modeling applications. Model refinement efforts were focused on
site HR-12. The USGS model simulates annual steady-state conditions for the regional Monomoy Flow
Lens. Refinements made to the USGS model included grid discretization, inclusion of site-specific
information collected from previous investigations, and inclusion of data collected as part of the
CWMP work. The hydrogeologic data-collection efforts focused on site HR-12, and also included
limited efforts at site PB-3, as defined in work plan documentation submitted to regulatory reviewers
at the Massachusetts Department of Environmental Protection (MassDEP) and the Cape Cod
Commission (CCC).

This report describes the hydrogeologic data-collection efforts and the groundwater modeling
performed to predict impacts from effluent recharge. A hydrogeologic workplan was submitted to the
MassDEP on July 28, 2011. Once approved, field work commenced during August 2011. Initial results
from the data-collection and groundwater modeling efforts were presented to the MassDEP and the
CCC on December 9, 2011. Comments and recommendations from that meeting were addressed and
thus this report serves as a comprehensive summary of the hydrogeologic studies within the current
stage of the overall CWMP.
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Section 2

Site Investigation Summary

Existing data on subsurface geology and surface water levels, groundwater levels, water quality, sieve
analysis and hydraulic testing was reviewed for the three selected effluent recharge sites. This data
was supplemented by additional borings, groundwater measurements, groundwater quality sampling,
surface water level measurements, infiltration tests and sieve analysis at two of the sites, HR-12 and
PB-3. All of this data is summarized herein.

2.1 USGS Data

Regional groundwater levels and surface water stage and flow near HR-12 were obtained from the
USGS National Water Information System (NWIS) database. This data was used by the USGS for
calibration of the USGS MODFLOW model and was used during the CWMP groundwater flow modeling
efforts to confirm the regional model calibration after model refinement. Five wells have a period of
record that included the model calibration period of 2003 and were used for regional model
calibration. These wells are located in Brewster, Chatham, Harwich and Orleans. The wells are listed in
Table 2-1 and shown on Figure 2-1.

Stream discharge for the Herring River, which is located west and north of site HR-12, is available
from 1970 to 1988 and from 2007 to the present. Discharge in the Herring River varied from 1 to 31
cfs during the period of record. Recent flow data was used as a check for streamflow in the refined
model.

Table 2-1 USGS Wells and Herring River Gage Data

Name ‘ Description ‘ Period of Record

BMW-21 Brewster Groundwater Well 1962 to present

BMW-44 Brewster Groundwater Well 1975 to present

CGW-138 Chatham Groundwater Well 1962 to present

HJW-141 Harwich Groundwater Well 1975 to 2007

OSW-24 Orleans Groundwater Well 1975 to present

01105880 Herring River Gage Located at Rt. 6 1970 to 1988, 2007 to present

2.2 Landfill Site Investigations

A Comprehensive Site Assessment (CSA) of the Harwich Landfill was prepared by Weston & Sampson
Engineers in 1991. Assessment activities included borings, well installation and sampling, gas
sampling, test pits, hydraulic testing and surface water samples. Locations of CSA landfill monitoring
wells with water level data from 2003 are shown in Figure 2-2. Boring logs and water level
measurements indicate a significant clay layer under the site.

As part of on-going landfill monitoring, water levels have been measured at 20 wells in the spring and
fall from the early 1990s to the present (Figure 2-2). Water levels in wells were generally higher in the
spring and lower in the fall. Elevations generally varied 2 to 3 feet between spring and fall in 2003.
Wells and water levels measured at these 20 locations during 2003 are listed in Table 2-2. Wells were
classified as being in the upper aquifer above the clay layer or in the lower aquifer below the clay
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Figure 2-1
USGS Wells and Herring River Gage
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Figure 2-2
Landfill Wells — 2003 Water Level Locations
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Section 2 e Site Investigation Summary

layer. Six locations have wells located both above and below the clay layer. These locations were used
to calibrate vertical head differences. The nested water level measurements show a vertical gradient
which is indicative of a significant confining unit (clay). Screen lengths are 5 feet in length with the
exception of HWH-18 S which is 10 feet in length.

Table 2-2 Landfill Water Level Summary 2003

nater | SeeenTon | SereenBotem o i | (12003 WA 2008 Water
(ft) Elevations (ft)

HWH-1 Lower -5.2 -10.2 28.78 25.97 2.81
HWH-2 S Upper 23.75 18.75 23.31 20.54 2.77
HWH-2 M Upper 11.41 6.41 23.4 20.71 2.69
HWH-2 D Lower -10.85 -15.85 23.21 16.39 6.82
HWH-3 S Upper 23.65 18.85 23.57 20.85 2.72
HWH-3 M Upper 11.57 6.57 23.72 20.99 2.73
HWH-3 D Lower -7.59 -12.59 18.87 16.29 2.58
HWH-3 DD Lower -21.57 -26.57 18.85 16.34 2.51
HWH-4 S Upper | 27.93 22.93 28.88 NM =
HWH-4 D Lower -14.05 -19.05 18.7 15.4 3.3
HWH-8 S Upper 33.01 28.01 28.48 25.7 2.78
HWH-8 D Lower -1.55 -6.55 28.01 25.1 291
HWH-11 Lower 1.57 -3.43 17.24 14.78 2.46
HWH-14 Lower 1.48 -3.52 17.09 14.69 2.4
HWH-17 S Upper 22.13 17.13 23.51 21.04 2.47
HWH-17 M Upper 7.6 2.6 23.68 21.02 2.66
HWH-17 D Lower -19.3 -24.3 19.4 16.84 2.56
HWH-18 S Upper 23.44 13.44 23.52 21.29 2.23
HWH-18 D Lower -19.81 -24.81 18.74 16.13 2.61
HWH-19 Upper 23 18 9.25 6.61 2.64

Note: NM — not measured.

HWH-19 measurements are likely incorrect based on known ground and surface water elevations in the area. A new survey would be needed
to establish the correct casing and screen elevation.

HWH-2 D spring 2003 water elevation appears to be incorrectly recorded. Recorded spring season water elevations from 2005 to 2011 were

between 16.09 and 18.83 ft. The range of water elevations recorded between 2005 and 2011 is 2.78 feet, which is consistent with the water
elevation range in other wells in the HWH-2 cluster.

Hydraulic testing results from the CSA report include constant discharge tests, slug tests, and grain
size analysis. A summary of hydraulic conductivity values based on these results is shown in Table 3-2.

2.3 2011 Supplemental CWMP Investigations

Additional borings were drilled, three wells were installed, and surface water points were established
and surveyed. A round of groundwater samples were collected for water quality analysis at two HR-12
wells. Infiltration tests were performed at three sites at HR-12. Grain size analysis was conducted on 4
samples collected from borings at HR-12. One round of groundwater and surface water elevations
were measured in September 2011. Six borings were installed at HR-12 in the eastern portion of the
site, one boring was installed at PB-3, and five water level measurement locations were identified and
surveyed in along Coy Brook and in Flax Pond near HR-12. Locations of the borings wells and surface
water measurement points at HR-12 are shown on Figures 2-3 and 2-4. The location of the boring and
well at PB-3 is shown on Figure 2-5. The well at PB-3 was dry and no water level was recorded. Boring
logs are summarized in Table 2-3 and included in Appendix A. Infiltration testing results are provided

CDM
Smith 2-2

Document Code




Figure 2-3
HR-12 CWMP Borings

BOH- bottom of hole
ft bgs — feet below ground surface




Figure 2-4
HR-12 CWMP Surface Water Elevation
Measurement Locations
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Figure 2-5
PB-3 CWMP Boring

BOH- bottom of hole
ft bgs — feet below ground surface




Section 2 e Site Investigation Summary

in Appendix B and grain size analysis is included in Appendix C. Hydraulic conductivity values
calculated from the grain size analysis is shown in Table 3-2.

As expected based on the Landfill CSA report, clay was encountered in borings at HR-12. Layers
encountered include a sand layer of between 20 and 54 feet thick over a clay layer between 2 and 35
feet thick. A sand layer is below the clay strata. A second clay layer was encountered at CDM-2. Wells
were installed in the surficial phreatic layer in two locations, CDM-3 and CDM-5. Results confirm the
landfill borings and indicate that clay extends underneath the eastern area of the site. In general, the
clay layer was thinner and its contact with the surficial sand layer was deeper in the eastern-most
borings, CDM-2, -3 and -6. Cross-sections from west to east through the landfill and from Flax Pond to
the northeast are shown in plan view on Figure 2-6 and cross-section in Figures 2-7 and 2-8.

One boring, CDM-7, was installed at PB-3. Clay was encountered in the boring, CDM-7, at a depth of 79
feet below ground surface. A groundwater well was installed at this location.

Table 2-3 CWMP Boring Log Summary
‘ ‘ Strata Thickness (ft)

. Boring . . Well
Site Depth (ft) Clay/silt Sand Clay/silt Installed

CDM-1 76 20 35 21+

CDM-2 | HR-12 | 86 43 10 9 7.5 16.5 +
CDM-3 | HR-12 | 61 47 55 85+ Y
CDM-4 | HR-12 | 10 >10

CDM-5 | HR-12 | 61 25 2.5 335+ Y
CDM-6 | HR-12 | 61 54 2 5+

CDM-7 | PB-3 81 79 2+ Y

Note: + indicates Strata may be thicker since the bottom of the boring was reached.

Water quality samples were collected at the two CWMP wells at HR-12 on November 16, 2011. Per
MassDEP and CCC staff requests, water samples were analyzed for VOCs, surfactants, chloride,
fluoride, nutrients, sulfate, total dissolved solids, total metals, and dissolved metals. These parameters
were selected to support future site assessment and discharge permitting. Table 2-4 summarizes
water quality results for test parameters and detections of filtered (dissolved) metals. Complete
groundwater quality results are included in Appendix D.
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Figure 2-6
Cross-Section Location Map




Figure 2-7
West to East Cross-Section HR-12
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Figure 2-8
Flax Pond to the Northeast Cross-Section HR-12
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Section 2 e Site Investigation Summary

Table 2-4 CWMP Groundwater Quality Results (11/16/2011)

Well | CDM-5  cDm-3
Chlorides mg/L 12 14
Sulfate mg/L 4.1 45
Phosphorus, total mg/L non-detect 0.11
Total Dissolved Solids mg/L 34 37
Nitrate as Nitrogen mg/L non-detect non-detect
Nitrite as Nitrogen mg/L non-detect non-detect
Nitrogen, total mg/L non-detect non-detect
Total Kjeldahl Nitrogen mg/L non-detect non-detect
Metals ,- Filtered H ‘
Barium mg/L 0.02 0.011
Manganese mg/L 0.032 0.042
Sodium mg/L 8.1 9.6
Zinc mg/L 0.005 0.009

2.4 Other Data Sources

In addition to the site-specific data for HR-12 from the Landfill CSA and data collected as part of the
CWMP, logs from public water supply exploratory borings northwest of the Herring River were
reviewed for information on potential confining units (clay or silt layers). The area includes public
water supply well 10 and a series of test wells.

A series of test wells were installed in October 2001. High levels of iron and manganese indicate that
the site is not suitable for public water supply without water treatment. Well logs and pumping results
suggest a confining or semi-confining unit of clay. Well logs show this unit has a thickness of between
20 and 70 feet. The top of the clay unit was encountered between 50 and 100 feet below ground
surface. (Head First Inc, 2004)

A deep boring was drilled to 400 feet below ground surface in September 2007 to assess whether
production wells could be installed in the deep aquifer. Clay and silt was observed at 70 to 128 feet
below ground surface and 178 to 340 feet below ground surface. Bedrock was not reached. (Head
First Inc, 2007)
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Section 3

Model Updates and Calibration

The USGS MODFLOW groundwater flow model for the Monomoy Lens includes the towns of Harwich,
Brewster, and Chatham. The USGS developed this model in a cooperative effort with the MassDEP,
with the overall objectives including use of the model for helping Cape Cod towns assess impacts of
water supply and wastewater management alternatives. Therefore, this model was chosen as the basis
for conducting CWMP modeling for Harwich. The model uses 2003 steady-state average annual
recharge and pumping conditions to simulate regional flow.

Model refinements and updates were conducted prior to performing the CWMP predictive simulations
in order to make the regional model more applicable to a site-specific study. Changes were made to
the model grid, the representation of local streams, the inclusion of effluent recharge, and the extent of
clay as determined through the supplemental site-specific field data collection efforts. The regional
model calibration was verified with calibration targets used by the USGS, and local site-specific
adjustments were made to refine the model using gathered groundwater and surface water level data.
Unless otherwise noted, model-description statements in this report refer to how the model as
developed by the USGS and any refinements or adjustments made for this project are clearly indicated
as such.

All elevation data values generated during the CWMP field efforts were adjusted to the model vertical
datum of NGVD29 that the USGS used in developing the regional model.

3.1 Grid and Model Refinement

The MODFLOW grid was refined from a cell size of 400 feet by 400 feet to a grid size of 100 feet by

100 feet near the recharge sites as shown in Figure 3-1. Model layers are flat, as designed and
implemented by the USGS, and thus the layers do not vary in thickness throughout the model. The only
exception is that the two deepest layers have some variation in thickness to help match the observed
or estimated bottom of the glacial sediments; this variability in thickness has virtually no effect on the
simulation of shallow groundwater flow.

The elevation of the clay layer is based on observed elevations in boring logs and is adjusted in the
model in a step-wise (vertical) fashion. The step-wise changes were defined based on initial definition
of estimated contact elevations. An example of the step-wise representation is provided in the cross-
section shown in Figure 3-2.

Table 3-1 summarizes model layer elevations and hydraulic conductivity value ranges for each model
layer. The anisotropy ratios are 10 to 1 for lower conductivity areas and as low as3 to 1 for the highest
conductivity areas. Since the lakes and ponds on Cape Cod are primarily groundwater flow-through
ponds, they were simulated in the model as areas of high hydraulic conductivity. A horizontal
conductivity value of 50,000 feet/day and a vertical conductivity value of 5,000 feet/day were used.
After grid refinement, conductivity zones for ponds near the recharge sites were adjusted to better
match the horizontal pond extent.
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Figure 3-1
USGS MODFLOW Model Grid Refinement
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Figure 3-2
Cross-Section through Groundwater Model
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Section 3 e Model Updates and Calibration

Table 3-1 Model Layers and Hydraulic Conductivity Values

Layer Horizontal Vertical
Elevation Range (ft) Thickness Conductivity Conductivity
(ft) (WLEN)) (ft/day)
1,2,3 40,10,10 | 130 to 300 13 to 100
4,5 40to0 30,30to0 20 10, 10 100 to 250 10 to 65
6,7,8 20t0 10,10to-1,-1to-10 10, 11,9 10 to 230 1to 55
9, 10,11 -10 to -20, -10 to -30, -30 to -40 10, 10, 10 30 to 200 3to 35
12,13 -40 to -50, -50 to -60 10, 10 20to 130 2to 13
14, 15, 16 -60 to -70, -70 to -80, -80 to -90 10, 10, 10 10 to 100 1to 10
17,18 -90 to -100, -100 to -140 10, 40 10 to 80 1to 8
19 -140 to between -169 and -240 29 to 100 10to 30 1to3
20 -240 to between -241 and -525 1to 285 10to 30 1to3

Hydraulic conductivity values used in the USGS groundwater model were similar to values measured
as part of the recent field investigations near HR-12. Therefore, horizontal and vertical values used in
the USGS model were not adjusted, with the exception of inclusion of the clay layer near HR-12. Table
3-2 summarizes the measured horizontal and vertical hydraulic conductivity results for HR-12.
Results are summarized for the upper and lower aquifers at HR-12, including comparison of CWMP
estimated values and calibrated hydraulic conductivities in the USGS model. The aquifers are
separated by a clay layer.

Table 3-2 Hydraulic Conductivity Value Summary

Source Landfill CSA 2011 Investigation  USGS
Data Type lc)(i,sI::;t:ge Test Slug Test Sieve Analysis Sieve Analysis GMr::;dwater
Upper Aquifer
Kh (ft/day) 12 to 221 14 238 to 1745 147 to 275 130 to 180
Kv (ft/day) 13to 25
Lower Aquifer
61to 84 ' [120t0130 |
Kv (ft/day) 12to 13

3.2 Model Net Recharge

The USGS MODFLOW Model includes three recharge types for general areal net recharge, lake and
pond net recharge, and bog and wetland net recharge. Values were established to take into account
average annual precipitation and average annual evaporation or evapotranspiration. Model net
recharge values are shown in Table 3-3. In areas with increased grid discretization near recharge
sites, model recharge zones were updated to better match actual pond and bog extents.

Table 3-3 Model Net Recharge Values
Net Recharge

A (inches/year)
General 27.3
Lake/Pond 16.0

Bog/Wetland 0.0
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Section 3 e Model Updates and Calibration

3.3 Clay Extent and Hydraulic Properties

Based on boring logs from the CSA and HR-12 recent investigations, a clay layer was added and the
extent modified based on model calibration. Horizontal and vertical conductivity values for the clay
layer were set to 1 and 0.01 feet/day based on model calibration. In general, the clay layer slopes from
a high in the west down towards the east. The layer is thickest and deepest underneath the landfill site
and in the southern portion of the site. Figures 3-3 through 3-5 show the extent of the clay layer in
model layers 6, 7 and 8. The clay layer was also assumed to extend beneath the school site (SH-2) in
order to provide a conservative prediction of that site’s effluent loading capacity and amount of water
table mounding. Changes were not made to the elevations of the model layers. Therefore, the modeled
clay layer is limited to thicknesses of the current model layers, which are around 10 feet (see Table 3-
1).

3.4 Stream Updates

Model streams were updated based on grid refinement and elevation data as needed. Streams were
simulated as fixed head stream boundaries, which enables simulation of flow between the stream and
aquifer and calculation of the total flow within the stream. The USGS model did not include Coy Brook,
which is located east of HR-12. This brook was added with stream head and elevation data estimated
from measured ground elevations, CWMP measured stream elevations and topographic maps.
Modeled streams near HR-12 are shown on Figure 3-6. Figures 3-7 and 3-8 show the elevation of the
streambed and stream stage for the Herring River, west of the site, and Coy Brook, east of the site. The
average annual stream stage for 2003, used to compare simulated and observed stage, at the USGS
Gage on the Herring River is shown with an orange triangle.

3.5 Model Calibration

Groundwater elevation data from 2003 were averaged for each calibration well and used as an
average annual value for calibration of the steady-state model. Calibration water level targets included
regional USGS groundwater data and 2003 average annual water levels from landfill wells. Surface
water and groundwater data measurements from 2011 and observed stream stage at the Herring
River Gage at Route 6, shown on Figure 3-7, were also used for conducting an additional model
calibration check. Graphical methods (i.e. 45-degree model-vs-data plot and contour-plotting) were
used to assess model calibration.

The Palmer Drought Severity Index was used to determine how well 2003 represented average
climate for the area. For 2003, the index ranges from 1.1 to 3 indicating a moderately wetter condition
as compared to average.

3.5.1 Regional USGS Groundwater Points

Groundwater elevations at five points were used to confirm model calibration and ensure that site-
specific model refinements did not adversely impact model calibration. The USGS model simulated
water table was also visually compared to the water table from the refined model to ensure no
significant regional changes to flow patterns were made. Figure 3-9 shows model calibration to the
five regional points which were a close match to the calibration documented by the USGS. Measured
and observed values are also displayed in Table 3-4.
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Figure 3-3
Clay Extent Layer 6: 10 to 20 feet elevation

Herring River




Figure 3-4
Clay Extent Layer 7: -1 to 10 feet elevation

Coy Brook
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Figure 3-5
Clay Extent Layer 8: -10 to -1 feet elevation
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Figure 3-6
Modeled Surface Water Features near HR-12
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Figure 3-7
Coy Brook Modeled Streambed and Stage
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Figure 3-8
Herring River Modeled Streambed and Stage
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Figure 3-9

Model Calibration: USGS Regional Wells
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Section 3 e Model Updates and Calibration

Table 3-4 Model Calibration for USGS Regional Wells

Well Measured Modeled Head - CWMP
Head (feet) Refined Model (feet)

BMW-21 26.3 29.2
BMW-44 27.2 24.0
CGW-138 12.5 14.6
HIW-141 19.1 20.4
OSW-24 18.8 17.7

3.5.2 Landfill 2003 Average Annual Water Levels

Groundwater elevations at 20 wells were measured twice per year in the spring and fall as part of the
Harwich Landfill CSA activities. Measurements from 2003 were averaged to compute an average
annual value at each well. Simulated and observed heads are shown in Figure 3-10 and Table 3-5. Each
well was identified as being screened in either the upper or lower aquifer unit based on whether it is
above or below the observed clay layer. This is important because there is a significant vertical head
difference measured between the upper and lower aquifer units, indicative of the low permeability
and lateral extensiveness of the clay layer. The model reproduces this vertical head difference nicely
throughout the local HR-12 site area, with only 3 monitoring points at which there is a significant
mismatch, all three of which may be due to factors that could be explored during future CWMP efforts.
The model was not able to replicate observed water levels at one well in the upper aquifer unit (HWH-
19) in which the lowest water level was reported, significantly below the lowest head in the lower
aquifer unit; thus, measurement error or lack of hydraulic connection is assumed to be the case. Also,
the heads measured in two wells in the lower aquifer (HWH-1 and HWH-8D) are significantly higher
than simulated in the model; this could be an indication that the wells’ screens and/or filter packs may
be in hydraulic connection with the upper aquifer unit, or their vertical placement in the simulated
stratigraphic sequence may be incorrect. Review of the boring logs suggested a lack of connection to
the aquifer for these locations, which could mean that these two wells may be measuring heads within
the clay layer that would be higher than the water levels in the lower aquifer unit.
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Figure 3-10
Model Calibration: Landfill Wells
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Section 3 e Model Updates and Calibration

Table 3-5 Model Calibration for 2003 Landfill CSA Average Annual Water Levels

Well ‘ Aquifer ‘ Measured Head (feet) ‘ Modeled Head (feet) ‘
HWH-1 Lower 27.4 % 20.4
HWH-2 S Upper 21.9 23.6
HWH-2 M Upper 22.0 22.0
HWH-2 D Lower 19.8 17.5
HWH-3 S Upper 22.2 24.2
HWH-3 M Upper 22.3 22.4
HWH-3 D Lower 17.6 17.8
HWH-3 DD Lower 17.6 17.8
HWH-4 S Upper NM =
HWH-4 D Lower 16.8 17.4
HWH-8 S Upper 27.1 28.4
HWH-8 D Lower 26.5 * 19.1
HWH-11 Lower 16.0 17.0
HWH-14 Lower 15.9 17.2
HWH-17 S Upper 22.3 24.5
HWH-17 M Upper 22.3 22.7
HWH-17 D Lower 18.1 18.2
HWH-18 S Upper 22.4 24.5
HWH-18 D Lower 17.4 18.3
HWH-19 Upper 7.9* 21.6

* Review of the boring log suggests that the well is not connected to the aquifer.
NM — A value was not recorded in the Fall 2003 round, so an annual water level could not be computed.

3.5.3 Recent Surface Water and Groundwater Data

Water levels at surface and groundwater data points were measured in the fall of 2011. This data set
was used to refine the local understanding of groundwater flow, assist with model refinement and will
support future CWMP work. Measured water levels are shown in Table 3-6.

Table 3-6 CWMP Observed Water Levels — Fall 2011
Observed Water

Location Elevation (feet) Fall
2011

Groundwater

CDM-3

CDM-5 20.1

HWH-7D 20.4

Surface Water

SWM-1 29.3

SWM-2 20.3

SWM-3 18.5

SWM-4 21.7

SWM-5 27.1
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Section 4

Recharge Simulations

The refined and calibrated model was used to simulate scenarios for groundwater recharge effluent
loading. Basin layout and loading rates were estimated based on supplemental fieldwork, soil types
and experience at similar facilities. The predictive simulations provided the basis for estimating
potential impacts to stream flow, for facilitating evaluation of surface water quality based on
simulated groundwater to surface water discharge locations, and for assessing the lateral extent and
magnitude of water table mounding and groundwater flow field modification.

4.1 Basin Layout and Loading Rates

Two simulations were run to assess proposed CWMP scenarios for the three sites shown on Figure 1-
1. A third simulation was run after model calibration and conversations with bog owners and is
presented in Section 4-3. Simulation 1 is based on the upper end flow loadings for all scenarios for
effluent recharge proposed in the CWMP. Simulation 2 is the maximum loading over ten acres at HR-
12 while maintaining a four foot separation distance, per MassDEP regulatory guidance. To determine
the maximum load, a fixed head was set over the area of the basin. The simulations used the following
loading rates and flows:

= Simulation 1
- HR-12:800,000 gpd at a loading rate of 3 gpd/ft?
- PB-3:400,000 gpd at a loading rate of 5 gpd/ft2
- SH-2:210,000 gpd at a loading rate of 1 gpd/ft2

= Simulation 2:

- HR-12: Maximum loading over 10 acre area which maintains a minimum four foot depth to
the top of the groundwater mound.

Figure 4-1 shows the location of proposed basin layout for HR-12 including an approximate area for
the wastewater treatment plant. Proposed basin layouts for Simulation 1 (6 acres) and Simulation 2
(10 acres) are shown.

The upper end flow loadings for the CWMP scenarios can be adequately modeled in a single model
simulation (Simulation 1) due to the hydrogeologic separation of the sites. The three sites are located
in different groundwater contributing areas and HR-12 and SH-2 are additionally separated by Coy
Brook which serves as a boundary condition. Recharge at one site will have a minimal impact on flow
at the other two sites.

4.2 Simulation Results

The proposed recharge sites can adequately accept the simulated recharge flows while maintaining a
four foot separation between the ground surface and the top of the groundwater mound. Results for
Simulation 1 and 2 are shown in Table 4-1 including loading rates, estimated basin surface elevation,
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Figure 4-1
HR-12 Proposed Basin Area
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Section 4 e Recharge Simulations

estimated minimum depth to the groundwater mound and estimated stream base flow increases.
Because of the fixed head, Simulation 2 assumes that flow will be distributed to maintain the four foot
head separation and that some basins will therefore recharge more flow than others. While this
simulation approach is able to demonstrate the “optimum” or “maximum” total loading rate by design,
the simulated distribution of flow rates from point to point would be operationally different in the
field.

Average annual stream flow in Coy Brook near HR-12 is expected to increase by 1 to 1.2 cfs or 59 to 69
% of the average annual model estimated flow. Since streams on Cape Cod are fed primarily by
groundwater, flow varies depending on the season. Groundwater flow peaks in early spring with the
high water table and decreases during the summer. Effluent recharge flows are expected to be lower
in the spring and higher in summer. Thus, the increased flow to Coy Brook would result in enhanced
stream flow and would help to maintain a more reliable base flow throughout the year that could be
beneficial for the local cranberry bog agricultural operations, especially during drought conditions.

Table 4-1 Simulation Results

Total Loading Basin Model Sim. Est. Basin Est. Depth E::éam % Est.
Site Recharge | Rate Area Head (ft Elev. (ft to GW Stream

(MGD) (gpd/ft’) | (acres) | NGVD29) NGVD29) Mound (ft)

Inc.

(cfs) Inc.

Simulation 1 (Upper End of Flow Loading)

HR-12 | 0.8 3.0 6.1 36 40 4 10 1 59%
PB-3 0.4 5.0 1.8 34 50 16 3.2
SH-2 0.21 1.0 4.8 30 46 16 1.9

Simulation 2 (Maximum Loading)

HR-12 | 1.2 2.7 10 36 40 4 10 1.2 69%

4.2.1 Discharge Locations

Discharge locations were identified by using MODPATH to simulate particle movement within the
aquifer. Figure 4-2 shows that recharge at HR-12 is simulated to discharge to Coy Brook and the bogs
south of the site. Coy Brook flows into the Herring River. Recharge at SH-2 is simulated to discharge
into the Bank Street Bogs and Cold Spring Brook, which empty into the Saquatucket Harbor. Recharge
at PB-3 flows into Upper Muddy Creek which empties into Pleasant Bay. These results are based on
the average annual steady-state conditions for 2003.

Water recharged at site PB-3 flows near public supply wells 4126000-09G and 4126000-10G (labeled
as PW-25 and PW-26 in the groundwater model) before discharging to Upper Muddy Creek. Under the
annual steady-state conditions simulated in this model, flows from PB-3 are not in the zone of
contribution for either well and travel time to Upper Muddy Creek is greater than 10 years. Higher
pumping rates and seasonal recharge fluctuations would bring PB-3 into the zone of contribution for
these wells, however the time of travel for water recharged at PB-3 to reach these wells is likely
greater than 5 years.

Figure 4-3 shows that recharge at HR-12 is simulated to discharge to Coy Brook and the bogs south of
the site. Coy Brook flows into the Herring River. Results are similar to Simulation 1 which has a lower
loading rate.
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Figure 4-2
Flow Direction: Simulation 1
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Figure 4-3
Flow Direction: Simulation 2
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Section 4 e Recharge Simulations

Groundwater recharge at HR-12 should not have significant impact on the flow direction and
discharge of any remaining contaminants from the landfill.

4.2.3 Water Table Mounding

Water table increases due to the proposed recharge are shown in Figure 4-4 and 4-5. The
groundwater mound at SH-2 and PB-3 is 1.9 and 3.2 feet respectively. Due to the depth to
groundwater, the rise is not expected to impact nearby receptors. Groundwater mounding at Flax
Pond was 1.1 feet for Simulation 1 and 1.4 feet for Simulation 2. Mounding will not likely impact any
buildings, residences, or water control structures in nearby cranberry bogs.

4.3 Revised Simulation of Cranberry Bogs

A site visit on January 27, 2012 and conversations with the cranberry bog operators after completion
of Simulations 1 and 2 provided additional information on bog operations which impact water
elevations in Flax Pond and Coy Brook near site HR-12. Information from the site visit is provided in
Appendix E. The site visit revealed that an outlet and pumping system at the west end of Flax Pond
allow the bog owner to control the pond level and limit the rise in the pond. The owner of the bog
system along Coy Brook indicated that the water control system there is capable of passing significant
flow rates through that bog area, including the capacity to drain off a small pond area that is created
when Coy Brook backs up behind the cranberry bog inlet flow structures at the far northern end of the
bog property immediately adjacent to HR-12. During the visit, there was a multiple foot difference (at
least 4 feet) in stage in Coy Brook above and below the inlet structure. Based on these findings,
additional refinements were made in the model including the addition of streams and changes in
surface water basin elevations and stages in the cranberry bogs east and west of Flax Pond.

The model was adjusted and model calibration verified prior to running the recharge simulation.
Appendix F contains the figures and tables showing the model adjusted stream locations, basin
elevations and stream stages, revised clay extent, USGS calibration check, and 2003 water level
calibration check.

Loading conditions for Simulation 2 were run on the updated model and the results are referred to as
Simulation 3. This simulation models the maximum loading over 10 acres which maintains a minimum
four foot depth to the top of the groundwater mound. Results of the simulation show a total recharge
of 1.4 MGD, or a loading rate of 3.0 gpd/ft2. Groundwater rise at Flax Pond was limited to 0.1 feet for
Simulation 3, due to the additional drains in the cranberry bogs.
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Figure 4-4
Mounding: Simulation 1
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Figure 4-5
Mounding: Simulation 2




Figure 4-6
Mounding: Simulation 3




Section 5

Summary and Recommendations

Hydrogeologic data review, field work, model revisions and model calibration were completed as part
of the hydrogeologic study. The hydrogeologic data review and field work identified a clay layer at HR-
12 which impacts groundwater flow rates and direction. Based on the data review and field work,
revisions were made to an existing regional USGS model which had been calibrated for 2003
conditions. Revisions included model grid refinement, addition of a clay layer and addition of surface
water features near site HR-12. The revised and recalibrated model was used to assess the flow
direction and mounding for recharge flows at three locations based on the CWMP scenarios.

Model simulation results, shown in Table 5-1, indicate that that the selected sites should be able to
recharge the proposed CWMP scenario flows in an acceptable manner. Increased flow to Coy Brook
near HR-12 would result in enhanced stream flow and would help to maintain a more reliable base
flow beneficial for the local cranberry bog agricultural operations, especially during drought
conditions.

Table 5-1 Simulation Results Summary

Est.
Mound
Height
(ft)

Total Loading Basin Model Sim. Est. Basin Est. Depth
Site Recharge | Rate Area Head (ft Elev. (ft to GW
(MGD) (gpd/ft’) | (acres) | NGVD29) NGVD29) Mound (ft)

Simulation 1 (Upper End of Flow Loading)

PB-3 0.4 5.0 1.8 34 50 16 3.2
SH-2 0.21 1.0 4.8 30 46 16 1.9
Simulation 2 (Maximum Loading) ‘

I N N R S N

Simulation 3 (Maximum Loading With Revisions near Cranberry Bogs) ‘
HR-12 1.4 3.0 10 36 40 4 10

Based on the hydrogeologic findings and the meeting with the MassDEP and CCC, the following items
are recommended as part of the implementation phase of the recommended CWMP program.

= Continue monitoring of surface water and groundwater locations to determine seasonal
impacts to groundwater, surface water levels and cranberry bogs.

=  Develop an adaptive management approach which uses Phase I wastewater effluent flow as a
loading test at the selected effluent recharge sites.

=  Assess the flow capacity of existing hydraulic structures in Coy Brook, Flax Pond and the
downstream cranberry bogs near HR-12 during the design phase to identify and mitigate the
potential for blockages or limitations in flow. This analysis should include the culvert which
carries Coy Brook under Great Western Road as it has been reported to have problems carrying
existing flows at high groundwater periods

CDM
Smith 51
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CAMP DRESSER & McKEE

Boring Number:
CDM-1

Sheet 1 of 4

Client: Town of Harwich

Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation

Project Number: 0324-60650

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Todd Penticost
Drive and Wash / 4-in/
140-Ibs Ib / 30-in in /2-in

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:
Bore Hole Location: See Boring Location Plan

N: E:

Drilling Date: Start: 8/2/2011 End: 8/2/2011

Surface Elevation (ft.):
Total Depth (ft.): 76

Depth to Initial Water Level (ft):

Depth Date Time
18.8 8/2/2011

12:00 P.M.

Abandonment Method: Fill with Cuttings

Logged By: J. Morency

BL HARWICH BORING LOGS.GPJ - 8/24/11

= v s~ 2
Elev. (2 | 25 |2<|88|23(/84| 3| &
Deoth | 28| 22 |2c|a.£|2 2lag|l o | € . -
epth | eS| EE |Eg|2¢|EQ|wo=| = | & Material Description Remarks
(ft) gF| ®©35 |62 3E(8glx0 | &b
7] nz (g 5 © nolgN ©
rt gl ad| &
0 2 Dry, loose, brown-orange, fine SAND, some
2 silt, trace fine gravel
418S| s1 | 24| 5 |10
5
5 Dry, loose, brown-orange, fine SAND, some
4 silt, trace fine gravel
18s| s2 |24 | . | 6
8
4 Dry, loose, brown-orange, fine to medium
3 SAND, trace silt
& 1SS| s3 |24| 5 |13
4
6 Dry, loose, light brown, fine to medium SAND,
4 trace silt
-1 SS S-4 24 5 15
5
8 Dry, medium dense, light brown, fine to coarse
6 SAND, trace silt
-1 SS S-5 24 5 7
__ 4 2
10 5 S Dry, medium dense, light brown, fine to coarse
5 SAND, trace silt
-1 SS S-6 24 6 11
6
5 Dry, medium dense, light brown, fine to
5 medium SAND, trace silt
-1 SS S-7 24 6 18
6
10 Dry, medium dense, light brown, fine to coarse
9 SAND, trace fine gravel, trace silt
—= 1 SS S-8 24 6
15 9
10
10 Moist, medium dense, light brown, fine to
10 medium SAND, trace silt
-1 SS S-9 24 9 17
10
A 4
4 A: Wet, medium dense, brown-orange, fine to A: (0"-10")
SS| S10 |24 5 | 14 coarse SAND, little silt
Sample Types Consistency vs Blowcount/Foot Burmister Classification
- . i i . d 35-50%
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): an /
CS - Calfornia Sampler $3-SPILSPOON 1y, | joco 04 Dense:  3050| V.Soft <2 Stff: 815 some  20-35%
BQ- 15" Rack Core g Wash Sample [Loose: _ 4-10 V.Dense: >50 | Soft 24 V.Stiff: 15-30 trace  <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-1




CAMP DRESSER & McKEE ] Sheet 2 of 4
Boring Number:

CDM-1

Client: Town of Harwich Project Name: Hydrogeology Evaluation
Project Location: Harwich, Massachusetts Project Number: 0324-60650
= v Ele~l @
Eev. (2, 25 (2£/88/23/8d] 3| &
Def;t)th g' g g"g g‘g g'é E‘ o 1% % j:—’ Ju Material Description Remarks
® 13 82 |85|8Z|B33|ER §| @
4| @ glod| &
20 6 B: Wet, medium stiff, light brown, silty CLAY, B: (10" - 14")
SS| S10 | 24| 5 | 14 trace fine sand
5 Wet, stiff, gray, clayey SILT, trace fine sand
7
25 SS S-11 24 7 24
9
4 Wet, stiff, gray, SILT and CLAY
6
30 SS S-12 24 8 22
8
| 3
o
5 Wet, stiff, gray, CLAY
6
35 SS S-13 24 8 24
9
7 Wet, stiff, gray, CLAY, trace fine sand
6
20 SS S-14 24 8 16
7
5 Wet, very stiff, gray, CLAY, trace fine sand
5
25 SS S-15 24 1 19
10

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-1




CAMP DRESSER & McKEE

Sheet 3 of 4

Boring Number:
CDM-1

Client: Town of Harwich

Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

s |oE| B0l 02| 85| ©
Dov. 122 22 |3Z|%g|8p/2| 2| &
Depth | & EE |EE|LC|ES w2l 2 £ Material Description Remarks
® 57| 82 |82|85|83/28 §| 3
| m glod| &
6 A: Wet, very stiff, gray CLAY, trace fine sand A: (0"-12")
7
50 | SS| S8 |24 4| 24 [ B Wet, very stiff, brown, CLAY |t B (iz-24) |
15 7
o
5 A: Wet, hard, brown, CLAY A (0"-12")
9
B5 [ SS| ST |24 5 | 24 B: Wet, very dense, brown with orange B: (12" - 24")
28 staining, fine to medium SAND, some silt
13 Wet, dense, light brown, fine to medium
18 SAND, little silt
0 SS S-18 24 22 20 ’
20
13 T Wet, medium dense, light brown, fine to
7 medium SAND, tra it
<5 1SS| st9 |24 | ;|13 @ race sl
9
30 Wet, very dense, light brown, fine SAND,
29 some silt
70 SS S-20 24 24 17
28

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-1




CAMP DRESSER & McKEE

Sheet 4 of 4

Boring Number:
CDM-1

Client: Town of Harwich

Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

| o E [ (=)
Eev. (2, 25 (2£/88/23/8d] 3| &
Depth |22/ £2 |ES|26|E8|6C| 2| & Material Descripti Remark
> E > = ] aterial Description emarks
(ft) s &5 |62|3E|s83|=z¢| | &
n nz (OWg E@U’OE.E ©
a elav| &
%g i Wet, very dense, light brown, fine SAND,
=5 18S| s21 |24 | 5 | 10 E some silt
27
END OF BORING = 76'
80 |
85 |
90 |
95 |
100 |

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-1




CAMP DRESSER & McKEE

Sheet 1 of 4

Boring Number:

CDM-2

Client: Town of Harwich

Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation

Project Number: 0324-60650

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Todd Penticost
Drive and Wash / 4-in/
140-Ibs Ib / 30-in in /2-in

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:
Bore Hole Location: See Boring Location Plan

N: E:

Drilling Date: Start: 8/3/2011 End: 8/4/2011

Surface Elevation (ft.):
Total Depth (ft.): 86

Depth
20.0

Date
8/4/2011

Depth to Initial Water Level (ft):
Time
11:00 P.M.

Abandonment Method: Fill with Cuttings

Logged By: J. Morency

BL HARWICH BORING LOGS.GPJ - 8/24/11

= v s~ 2
Elev. |2,| 25 [2£(88/23(8a 3| &
Deoth | 28| 22 |2c|a.£|2 2l ag| o | . -
epth | eS| EE |Eg|2¢|EQ|wo=| = | & Material Description Remarks
(ft) gF| ®©35 |62 3E(8glx0 | &b
n nz (OWg 5 © nolgN ©
| gl ad| &
0 2 Dry, loose, brown, fine to coarse SAND, little
2 silt
- 18s| s1 | 24| 5 |3
4
2 Dry, medium dense, brown-orange, fine to
5 coarse SAND, trace silt, trace fine gravel
- -1 SS S-2 24 5 10
4
3 Dry, loose, brown-orange, fine to coarse
4 SAND, trace silt, trace fine gravel
T 5 SS S-3 24 4 12
6
5 Dry, medium dense, brown-orange, fine to
5 coarse SAND, trace silt, trace fine gravel
- 18S| s4 | 24| |10
7
10 Dry, medium dense, brown-orange, fine to
12 coarse SAND, trace silt, trace fine gravel
- 18S| s5 | 24| 5|13
28
10 7 Dry, medium dense, brown-orange, fine to
7 medium SAND, trace silt
- 18S| s6 | 24| 4 |15
10
8 Dry, medium dense, light brown, fine to
7 medium SAND, trace silt
- -1 SS S-7 24 10 12
12
9 Dry, medium dense, orange-brown, fine to
10 coarse SAND, trace fine gravel, trace silt
- <5 1SS| s8 |24 | 8
27
13 Dry, medium dense, orange-brown, fine to
11 medium SAND, trace silt
- {ss| s9 |24| |8
13
19 Moist, dense, light brown, fine to coarse
23 SAND, trace fine gravel, trace silt
- 18S| s10 |24 | ,, | 14
v 19
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): and %%'53%‘;/}
CS - Calfornia Sampler $3-SPILSPOON 1y, | joco 04 Dense:  3050| V.Soft <2 Stff: 815 e 10200
BQ- 15" Rack Core g Wash Sample [Loose: _ 4-10 V.Dense: >50 | Soft 24 V.Stiff: 15-30 trace  <10%.
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-2




CAMP DRESSER & McKEE

Sheet 2 of 4

Boring Number:
CDM-2

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

<l = 5 s~ &
Elev. |2 o5 |2<|38|le3| e8| 4| o
==L 28| 22 |2 £la a o | =
Depth | £l EE |EE|25|Eg(0S| 2 | B
(ft) S - g5 (a2 3E| 8|29 | &H
n nz (OWg E@wo—g_.! ©
| glad| &
20
5
5
55 SS S-11 24 7 17
9
9
7
30 SS S-12 24 12 19
12
1
14
=5 {SS| s13 |24 ;| 13
20
16
13
20 SS S-14 24 21 9
14
6
5
45 SS S-15 24 7 24
1

Wet, medium dense, light brown, fine SAND,
little silt

Wet, medium dense, light brown, fine SAND,
little silt

Wet, dense, light brown, fine to medium
SAND, trace silt

Wet, dense, light brown, fine to medium
SAND, trace silt

Wet, stiff, gray, CLAY

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-2




CAMP DRESSER & McKEE

Boring Number:
CDM-2

Sheet 3 of 4

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation

Project Number: 0324-60650

s oS50l S| 85] €
Dov. 122 22 |3Z|%g|8p/2| 2| &
Depth | £ E£E |EE| 2G| ES w2 2| B Material Description Remarks
® 137 &2 |8%|35|85/58 §| @
@ T g an| &
i 8 Wet, stiff, gray, silty CLAY
5
50 SS S-16 24 9 16
9
55 |
6 Wet, medium dense, light gray, fine to coarse
1ss| s47 | 24 8 1 SAND, trace silt
- 12
17
" Wet, dense, light gray, fine to coarse SAND,
—— {ss| s18 |24 | o | 15 trace it
60 } 23
13
9 Wet, medium stiff, gray CLAY
4
& SS S-19 24 3 24
4
3 L A:Wet, dense, gray, fine SAND, some silt | / AOe) ]
— dss| s20 | 24 15 17 B: Wet, dense, light brown, fine SAND, little B: (6"-17")
70 18 silt
17
Boring Number: CDM-2

BL HARWICH BORING LOGS.GPJ - 8/24/11




CAMP DRESSER & McKEE ] Sheet 4 of 4
Boring Number:

CDM-2

Client: Town of Harwich Project Name: Hydrogeology Evaluation
Project Location: Harwich, Massachusetts Project Number: 0324-60650
= | = E S~ 2
Eev. (2, 25 (2£/88/23/8d] 3| &
Def;t)th g' g g"g g‘g g'é E‘ o 1% % j:—’ Ju Material Description Remarks
® 13 82 |85|8Z|B33|ER §| @
| m glod| &

12 Wet, dense, light brown, fine SAND, little silt
7_5 1 SS S-21 24 20 18

16

17 Wet, dense, light brown, fine SAND, little silt

20
80 SS S-22 24 21 13

18

13 Wet, dense, light brown, fine SAND, some silt

12
B SS S-23 24 19 16

16

END OF BORING = 86.0'

90 |
95 |
100 |

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-2




CAMP DRESSER & McKEE

Sheet 1 of 3

Boring Number:
CDM-3

Client: Town of Harwich

Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Bore Hole Location: See Boring Location Plan
N: E:
Drilling Date: Start: 8/4/2011 End: 8/5/2011

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Todd Penticost Surface Elevation (ft.):
Drilling Method/Casing/Core Barrel Size: Drive and Wash / 4-in/ Total Depth (ft.): 61
Hammer Weight/Drop Height/ Spoon Size: 140-Ibs Ib / 30-in in /2-in Depth to Initial Water Level (ft):

Depth Date Time
21.6 8/5/2011  2:00 P.M.

Abandonment Method: Monitoring Well
Logged By: J. Morency

BL HARWICH BORING LOGS.GPJ - 8/24/11

Tl = Els= g
Elev. |2 25 |2£|88/23|840] 3| o
Deoth | 28| 22 |2c|a.£|2 2l ag| o | . -
epth | eS| EE |Eg|2¢|EQ|wo=| = | & Material Description Remarks
(ft) gF| ®©35 |62 3E(8glx0 | &b
n nz (OWg 5 © nolgN ©
| gl ad| &
0 2 Dry, loose, dark brown, fine SAND, some silt,
3 trace gravel
- 418S| s1 | 24| 5 |18
8
3 Dry, loose, brown-orange, fine to coarse
4 SAND, some silt, trace fine gravel
- 18S| s2 | 24| 5, |15
4
4 Dry, loose, brown-orange, fine to medium
4 SAND, trace silt
- 5 1SS| S3 |24 o |13
8
8 Dry, medium dense, brown-orange, fine to
6 coarse SAND, trace silt
- 18S| s4 |24 5|24
12
10 Dry, medium dense, brown-orange, fine to
12 coarse SAND, trace silt
- 418S| S5 |24 | 45 | 1
17
10 16 Dry, medium dense, brown-orange, fine to
14 coarse SAND, trace silt
- 18S| s6 | 24| o |14
20
9 Dry, medium dense, brown-orange, fine to
9 medium SAND, trace silt
- 48S| s7 |24 ., | 18
5
14 Dry, dense, brown-orange, fine to coarse
i | 16 SAND, trace silt
5 1SS| S8 |24 5 |20
23
10 Dry, medium dense, light brown, fine to
12 medium SAND, trace silt
- 4ss| s9o |24 5|23
10
12 Dry, medium dense, light brown, fine to coarse
15 SAND, trace silt
- 18S| s10 |24 | ;5|15
13
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): and %%'53%‘;/}
CS - Calfornia Sampler $3-SPILSPOON 1y, | joco 04 Dense:  3050| V.Soft <2 Stff: 815 e 10.50%
BQ- 15" Rack Core g Wash Sample [Loose: _ 4-10 V.Dense: >50 | Soft 24 V.Stiff: 15-30 trace  <10%.
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-3




CAMP DRESSER & McKEE

Sheet 2 of 3

Boring Number:
CDM-3

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

BL HARWICH BORING LOGS.GPJ - 8/24/11

<l = 5 s~ &
Elev. |2 25 |e<|38|e5|e8| 2 | g
Depth | 28| 28 |B5|05|25(89 2 | §
> o| 3 > £ | B
(ft) S - g5 (a2 3E| 8|29 | &H
n nz (OWg E@wo—g_.'! ©
- glad| &
20
A 4
6
6
25 SS S-11 24 7 11
7
7
9
30 SS S-12 24 10 12
11
5
5
35 SS| S13 | 24| , | 19
7
11
7
20 SS S-14 24 7 9
7
8
15
25 1SS| S5 | 24| 5 | 13
12

Wet, medium dense, light brown, fine to
coarse SAND, trace fine gravel, trace silt

Wet, medium dense, light brown, fine to
coarse SAND, trace fine gravel, trace silt

Wet, medium dense, light brown, fine SAND,
some silt

Wet, medium dense, light brown, fine to
coarse SAND, little fine to coarse gravel, little
silt

Wet, dense, brown-orange, fine to coarse
SAND, some fine to coarse gravel, little silt

Boring Number: CDM-3




CAMP DRESSER & McKEE

Sheet 3 of 3

Boring Number:
CDM-3

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

= v Elec~| @
Elev. 2, 25 |2£/88|23 8a| 9 |
Depth | &2 E£8 |ES|2G|E28|62| 2| &
(ft) - &85 |82 | 25|53zl B | &
» wz 05|2g|n3|EN| & | @
Q mo @ Q.m P
- P [77) [T)
9
13
50 SS S-16 24 15 14
14
55 |
9
13
4ss| s17 | 24|, | 7
18
16
14
0 SS S-18 24 21 10
20
65 |
70 |

A: Wet, very stiff, gray, CLAY and SILT, little A: (0"-8")

fine sand B (@147
B: Wet, medium dense, brown-orange, fine to
coarse SAND and SILT

Wet, dense, light brown, fine to coarse SAND,
some fine gravel, trace silt

Wet, dense, light brown, fine to coarse SAND,
little silt

END OF BORING = 61.0'

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-3




CAMP DRESSER & McKEE

Boring Number:
CDM-4

Sheet 1 of 1

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation

Project Number: 0324-60650

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Todd Penticost
Drive and Wash / 4-in/

Drilling Method/Casing/Core Barrel Size:

Hammer Weight/Drop Height/ Spoon Size:

Bore Hole Location: See Boring Location Plan

N: E:

Drilling Date: Start: 8/8/2011

End: 8/8/2011

140-Ibs Ib / 30-in in /2-in

Surface Elevation (ft.):
Total Depth (ft.): 10

Depth to Initial Water Level (ft):

Depth Date Time
NOT DETECTED

Abandonment Method: Fill with Cuttings

Logged By: J. Morency

BL HARWICH BORING LOGS.GPJ - 8/24/11

= v s~ 2
Elev. |2 o5 |e£(88 e384 2| &
Deoth | 28| 22 |2c|a.£|2 2lag|l o | € . -
epth | eS| EE |Eg|2¢|EQ|wo=| = | & Material Description Remarks
(ft) gF| ®©35 |62 3E(8glx0 | &b
n nz (OWg 5 © nolgN ©
rt gl ad| &
0 1 Dry, very loose, brown-orange, fine SAND,
2 some silt, trace fine gravel
- 41ss| s1 | 24| | 15
2
4 Dry, medium dense, brown-orange, fine to
4 coarse SAND, trace fine gravel, trace silt
- -1 SS S-2 24 6 10
5
8 Dry, medium dense, brown-orange, fine to
8 coarse SAND, trace fine gravel, trace silt
T 5 SS S-3 24 9 14
10
12 Dry, medium dense, brown, fine to coarse
10 SAND, trace fine gravel, trace silt
- 1ss| s4 |24, | 16
12
9 Dry, medium dense, light brown, fine to coarse
10 SAND, little silt, trace fine gravel
- 41SS| S5 |24 | ., | 9
13
10 END OF BORING = 10.0'
- E
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): %%'53%‘;/}
CS - Calfornia Sampler $3-SPILSPOON 1y, | joco 04 Dense:  3050| V.Soft <2 Stff: 815 10-20%
BQ- 15" Rack Core s ash Sample |Loose:  4-10 V.Dense: >50 | Soft: 24 V.Siiff: 15-30 <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-4




BL HARWICH BORING LOGS.GPJ - 8/24/11

CAMP DRESSER & McKEE

Sheet 1 of 3

Boring Number:

CDM-5

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation

Project Number: 0324-60650

N: E:

Drilling Date: Start: 8/9/2011

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

End: 8/9/2011

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Jason Stokes
Drive and Wash / 4-in/
140-Ibs Ib / 30-in in /2-in

Bore Hole Location: See Boring Location Plan

Depth

12.0

Date
8/9/2011

Surface Elevation (ft.):
Total Depth (ft.): 61

Depth to Initial Water Level (ft):
Time

7:00 A.M.

Abandonment Method: Monitoring Well
Logged By: J. Morency

= | = E c~ 8’
Elev. | @ o5 |2£|88/23( 84| 3| 4
Deoth | 28| 22 |2c|a.£|2 2l ag| o | . -
epth | eS| EE |Eg|2¢|EQ|wo=| = | & Material Description Remarks
(ft) gF| ®©35 |62 3E(8glx0 | &b
n nz (OWg 5 © nolgN ©
| gl ad| &
0 1 Dry, loose, brown-orange, fine to medium
2 SAND, little silt, trace fine gravel
- 18s| s1 |24, |7
3
7 Dry, medium dense, light brown, fine to coarse
6 SAND, trace fine gravel, trace silt
- -1 SS S-2 24 8 15
9
8 Dry, medium dense, light brown, fine to coarse
9 SAND, trace fine gravel, trace silt
-5 1SS| s3 24| ;5| 9
11
6 Dry, medium dense, brown-orange, fine to
9 coarse SAND, trace fine gravel, trace silt
- -1 SS S-4 24 8 13
9
6 Dry, medium dense, light brown, fine to coarse
9 SAND, little fine to coarse gravel, trace silt
r -1 SS S-5 24 9 17
10
10 7 Moist, medium dense, light brown, fine to
7 coarse SAND, trace fine gravel
- 18S| s6 | 24| 4 |16
v 12
- 6 Wet, medium dense, light brown, fine to
8 coarse SAND, trace fine gravel
o -1 SS S-7 24 8 13
11
12 Wet, medium dense, brown-orange, fine to
12 coarse SAND, trace fine gravel, trace silt
- <5 1SS| S8 |24 ;5|15
14
9 Wet, medium dense, brown-orange, fine to
13 coarse SAND, trace fine gravel, trace silt
- 18S| s9 | 24| o |17
19
8 Wet, medium dense, light brown, fine to
9 medium SAND, little silt, trace fine gravel
- 18S| s10 |24 | ;5| 7
16
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): and %%'53%‘;/}
CS - Calfornia Sampler $3-SPILSPOON 1y, | joco 04 Dense:  3050| V.Soft <2 Stff: 815 e 10.50%
BQ- 15" Rack Core g Wash Sample [Loose: _ 4-10 V.Dense: >50 | Soft 24 V.Stiff: 15-30 trace  <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-5




CAMP DRESSER & McKEE

Sheet 2 of 3

Boring Number:
CDM-5

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

BL HARWICH BORING LOGS.GPJ - 8/24/11

Elev. |2 Qg o £ g ‘”é §E §, ©
oepth |28 B¢ |2g|e5|25|59| 2 | E
(ft) S - g5 (a2 3E| 8|29 | &H
n nz (OWg E@U)o—g_.'! ©
- glad| &
20 10
15
4SS | S-11 24| 15| 15
19
12
13
188 | S12 | 24| ., | 14
21
7
10
55 SS| S13 | 24| ;5|20
16
13
20
30 | SS| S14 | 24| 5 |15
22
10
26
35 1SS| S15 | 24| 5, | 8
49
9
13
20 | SS| S16 | 24| 5 | 10
19
12
21
25 | SS| ST | 24| ;5 | 15
21

Wet, dense, light brown, fine to medium
SAND, little silt, trace fine gravel

Wet, dense, light brown, fine to medium
SAND, little silt, trace fine gravel

A: Wet, medium dense, light brown, fine to A: (0"-15")
medium SAND, little silt, trace fine gravel

B: Wet, medium dense, brown-orange, fine to B: (15"- 20")
coarse SAND and CLAY

Wet, very dense, light brown, fine SAND, little
silt

Wet, very dense, light brown, fine SAND, little
silt

Wet, dense, light brown, fine to coarse SAND,
little silt

Wet, dense, light brown, fine to medium
SAND, trace silt

Boring Number: CDM-5




CAMP DRESSER & McKEE

Sheet 3 of 3

Boring Number:
CDM-5

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

_ cle~ @
Elev. |2, 25 [e£|83% 25838 3 4
Depth | £8| 22 |BE|e5|E5|8S £ | B
(ft) - &85 |82 | 25|53zl B | &
c|Oo— Q=N (2]
(72} nwnz g o© nolagl ®
3 elaa| 5
13
21
50 SS S-18 24 19 24
22
10
24
55 SS S-19 24 22 18
26
12
13
0 SS S-20 24 16 20
20
65 |
70

Wet, dense, light brown, fine to medium
SAND, trace silt

Wet, dense, light brown, fine to medium
SAND, trace silt

Wet, medium dense, light brown, fine to
medium SAND, trace silt

END OF BORING = 61.0'

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-5




BL HARWICH BORING LOGS.GPJ - 8/24/11

CAMP DRESSER & McKEE

Sheet 1 of 3

Boring Number:

CDM-6

Client: Town of Harwich

Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation

Project Number: 0324-60650

Drilling Method/Casing/Core Barrel Size:

Hammer Weight/Drop Height/ Spoon Size:

Bore Hole Location: See Boring Location Plan
N: E:

Drilling Date: Start: 8/10/2011 End: 8/11/2011

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Jason Stokes
Drive and Wash / 4-in/
140-Ibs Ib / 30-in in /2-in

Surface Elevation (ft.):
Total Depth (ft.): 61

Depth
27.0

Date
8/11/2011

Depth to Initial Water Level (ft):
Time
7:00 A.M.

Abandonment Method: Fill with Cuttings

Logged By: J. Morency

= v s~ 2
Elev. |2,| 25 [2£(88/23(8a 3| &
Deoth | 28| 22 |2c|a.£|2 2l ag| o | . -
epth | eS| EE |Eg|2¢|EQ|wo=| = | & Material Description Remarks
(ft) gF| ®©35 |62 3E(8glx0 | &b
7] nz (g 5 © nolgN ©
| gl ad| &
0 1 Dry, very loose, brown-orange, fine SAND,
1 some silt, trace fine gavel
- 18s| s1 |24 , |7
3
5 Dry, medium dense, brown-orange, fine to
7 medium SAND, little silt
- -1 SS S-2 24 6 15
8
5 Dry, medium dense, brown-orange, fine to
9 medium SAND, trace fine gravel, trace silt
- 5 1SS| S3 |24 |16
10
7 Dry, medium dense, brown-orange, fine to
9 medium SAND, trace silt
- {ss| s4 |24, |13
1
1 Dry, medium dense, brown-orange, fine to
12 coarse SAND, little fine gravel, trace silt
- 18S| s5 |24 | ;o | 7
12
10 8 Dry, medium dense, brown-orange, fine to
12 coarse SAND, trace fine gravel, trace silt
- 18S| s6 |24 | 5|15
10
8 Dry, medium dense, light brown, fine to
9 medium SAND, trace silt
- 48S| s7 |24 ., | 16
12
7 Dry, medium dense, light brown, fine to
8 medium SAND, trace silt
R SS S-8 24 1 11
14
9 Dry, medium dense, light brown, fine to coarse
12 SAND, little fine gravel, trace silt
- 18S| s9 |24 5|12
1
9 Dry, medium dense, light brown, fine to coarse
12 SAND, some fine gravel, trace silt
- 4ss| s10 | 24| | 11
14
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): and %%'53%‘;/}
CS - Calfornia Sampler $3-SPILSPOON 1y, | joco 04 Dense:  3050| V.Soft <2 Stff: 815 e 10.50%
BQ- 15" Rack Core g Wash Sample [Loose: _ 4-10 V.Dense: >50 | Soft 24 V.Stiff: 15-30 trace  <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-6




CAMP DRESSER & McKEE

Sheet 2 of 3

Boring Number:
CDM-6

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

BL HARWICH BORING LOGS.GPJ - 8/24/11

<l = 5 s~ &
Elev. |2 25 |2=(38|23 02| 2 |
pepth |28 BE |B5|e§| 258 2| &
(ft) g ®5 a2 3E|c83|=¢|l | &
n nz (OWg E@U)o—g_.'! ©
3 elaa| 5
20 10
12
-1 SS S-11 24 13 13
14
12
13
-1 SS S-12 24 | 4 6
17
12
14
25 SS S-13 24 16 14
19
5
6
¥ iss| s14 25|, |8
6
6
7
-1 SS S-15 26 8 6
9
30
8
1
=5 1SS | st6 |27 | 5| 10
14
8
10
20 SS S-17 28 13 9
17
9
12
25 SS S-18 29 23 9
27

Dry, medium dense, light brown, fine to
medium SAND, trace silt

Dry, medium dense, light brown, fine to
medium SAND, trace fine gravel, trace silt

Moist, dense, light brown, fine to coarse
SAND, trace fine gravel

Wet, medium dense, light brown, fine to
medium SAND, little silt, trace fine gravel

Wet, medium dense, light brown, fine to
medium SAND, little silt, trace fine gravel

Wet, medium dense, light brown, fine coarse
SAND, trace fine gravel, trace silt

Wet, medium dense, light brown, fine coarse
SAND, trace fine gravel, trace silt

Wet, dense, light brown, fine coarse SAND,
trace fine gravel, trace silt

Boring Number: CDM-6




CAMP DRESSER & McKEE

Sheet 3 of 3

Boring Number:
CDM-6

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

<l = 5 s~ &
Elev. |2 25 |e<|38|e5|e8| 2 | g
Depth | 28| 28 |B5|05|25(89 2 | §
> o| 3 > < =
(ft) S - g5 (a2 3E| 8|29 | &H
n nz (OWg E@wo—g_.'! ©
- glad| &
10
21
B0 | SS| S19 | 30| 5 |13
22
13
13
55 SS S-20 31| o | 17
32
7
9
B0 |SS| s 32| 44| 10
13
65 |
70 |

Wet, dense, light brown, fine coarse SAND,
trace fine gravel, trace silt

A: Wet, brown, hard, SILT and CLAY A: (0"-10")

B: Wet, gray, hard, silty CLAY B: (10™-17")

Wet, medium dense, light brown, fine to
coarse SAND, trace fine gravel, trace silt

END OF BORING = 61.0'

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-6




CAMP DRESSER & McKEE Sheet 1 of 4

Boring Number:
CDM-7

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Surface Elevation (ft.):

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Drilling Contractor/Driller: New Hampshire Boring, Inc. / Jason Stokes
Drive and Wash / 4-in/

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

140-Ibs Ib / 30-in in /2-in

Total Depth (ft.): 81
Depth to Initial Water Level (ft):

BL HARWICH BORING LOGS.GPJ - 8/24/11

Bore Hole Location: See Boring Location Plan Depth Date Time
38.0 8/12/2011 3:30 P.M.
N E Abandonment Method: Fill with Cuttings
Drilling Date: Start: 8/11/2011 End: 8/12/2011 Logged By: J. Morency
= | = E S~ 8’
Elev. 2, 25 (2£/88/ 2382 2| ¢
Depth -4 [FR-} 2clqo5|25 20| & S ) Lo
E>%| EE |E o| E ”n = £ Material Description Remarks
(ft) 52| &5 82| 3E|s3|=¢| & | &
n nz (0§ E? o|W2|EN & | ®
| gl ad| &
0 1 Dry, loose, brown-orange, fine to medium
2 SAND, little silt, trace fine gravel
- 4ss| s1 |24| , |10
3
i 15 Dry, dense, brown-orange, fine to coarse
i | 17 SAND, some fine gravel, trace silt
& SS| S2 |24| 5| 6
14
i 10 Dry, medium dense, brown-orange, fine to
i 1 ss 53 o4 7 12 coarse SAND, trace fine grave, trace silt
10 B 7
12
i 10 Dry, medium dense, brown-orange, fine to
10 coarse SAND, trace fine grave, trace silt
T SS S-4 24 1 5
1
i 6 Dry, medium dense, brown-orange, fine to
S§| S5 124, | 6 medium SAND, little silt
Sample Types Consistency vs Blowcount/Foot Burmister Classification
_ HP - Hydro Punch - i i . and 35-50%
03 - CugeriGrap Semple 5 Spit Spoon Granular (Sand) Eine Grained (Clay): some  20-35%
B - 15" Rook Corep ST - Shelby Tube V.Loose: 0-4 Dense: _ 30-50 V. S_oft. <2 Stiff: _ 8-15 little 10-20%
NQ - 2" Rock Core WS - Wash Sample Loose: 4-10 V.Dense: >50 Soft: 2-4 V. Stiff:  15-30 trace  <10%
GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-7




CAMP DRESSER & McKEE

Sheet 2 of 4

Boring Number:
CDM-7

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

BL HARWICH BORING LOGS.GPJ - 8/24/11

—_ Elec~| @
. c| o =| o~| ©
Elev. |2 25 |e<|38|e5|e8| 2 | g
oepth | 28 B2 |B5| 25|25/ 69| 2| &
(ft) 3P| &5 |82|2f|s3|=¢| & | &
n nz (OWg E@wo—g_.'! ©
a elav| &
20 6
SS S-5 24 7 6
7
7
-5 1SS| s6 |24| 4 |9
1
8
10
T—SS S-7 24 | o, | 13
15
7
9
@‘SS S-8 24 10 11
1
Y
7
10
25 1ss| s9o |24| ;|9
15
12
15
25 15| 10 |24 | 5 | 10
29

Dry, medium dense, light brown, fine to coarse
SAND, little fine to coarse gravel, trace silt

Dry, medium dense, light brown, fine to coarse
SAND, trace fine gravel, trace silt

Dry, medium dense, light brown, fine to coarse
SAND, little silt

Wet, medium dense, light brown, fine to
coarse SAND, little silt

Wet, dense, light brown, fine to coarse SAND,
little silt

Boring Number: CDM-7




CAMP DRESSER & McKEE ] Sheet 3 of 4
Boring Number:

CDM-7

Client: Town of Harwich Project Name: Hydrogeology Evaluation
Project Location: Harwich, Massachusetts Project Number: 0324-60650
| o E c~ D
Eev. (2, 25 (2£/88/23/8d] 3| &
Depth %% EE |EE| 25| €50 2 | & Material Description Remarks
#® |s° 85 |s2|3E|s3|l=el 5| &
n nz (0g ﬂ_c;; w3EN & | P
| glad| &
15 Wet, very dense, light brown, fine to coarse
27 SAND, some fine gravel, trace silt
50 SS S-11 24 61 19
71
15 Wet, very dense, light brown, fine to coarse
31 SAND, some fine gravel, trace silt
55 SS S-12 24 21 9
56
13 Wet, dense, light brown, fine to medium
15 SAND, little silt
0 SS S-13 24 16 17
17
12 Wet, medium dense, light brown, fine to
14 medium SAND, little silt
5 SS S-14 24 15 19
14
21 Wet, very dense, light brown, fine SAND, little
32 silt, trace fine gravel
70 SS S-15 24 36 16
41

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-7




CAMP DRESSER & McKEE

Sheet 4 of 4

Boring Number:
CDM-7

Client: Town of Harwich
Project Location: Harwich, Massachusetts

Project Name: Hydrogeology Evaluation
Project Number: 0324-60650

Material Description Remarks

<l = 5 s~ &
Elev. |2 o5 |ec|38|e3| | 2 «
==> |82 Ba |- 2lad a o |
Depth | g2/ E£€ |EE|2G|E8|0S| 2 | E
(ft) S - g5 (a2 3E| 8|29 | &H
n nz (OWg E@wo—g_.'! ©
] glad| &
22
31
7_5 71 SS S-16 24 41 24
40
9
12
80 SS S-17 24 15 24
21
85 |
90 |
95 |
100 |

Wet, very dense, light brown, fine SAND, little
silt, trace fine gravel

Wet, very stiff, gray CLAY

END OF BORING = 81.0'

BL HARWICH BORING LOGS.GPJ - 8/24/11

Boring Number: CDM-7
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Particle Size Distribution Report
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0.001
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GRAIN SIZE - mm.

Material Description

poorly graded sand

PI

Dgo= 0.8576
D60 0.2885
C 1.06

15=

o=

Limits
1.6230
0.4541
3.76
Classification

30=

u=

Coefficients

LL
Dac=
D85
C

Atterber

1.9564
0.6969
0.2278

90=
10=

PL
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As received moisture content = 15.0%
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(no specification provided)

*

Date: 8/3/2011

Town of Harwich

Client:

Hydrogeology Evaluation

Project:

Figure

324-60650

Project No:

Depth: 8-10

Source of Sample; CDM-2
Sample Number: S5

CDM

Cambridge, Massachusetts

Tested By: MR



Particle Size Distribution Report
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Date: 8/4/2011

Depth: 12-14

Source of Sample; CDM-3
Sample Number: S-7
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Tested By: MR



Particle Size Distribution Report

00c#

ovi#

00T#

09#

ov#

oe#

Ooc#

0.001

0.01

GRAIN SIZE - mm.

Clay

% Fines

Silt

34

Fine
135

% Sand

Medium

53.3

Material Description

poorly graded sand with gravel

Limits

Atterber
LL

PI

PL

1.3247
0.3966
0.90

60=

D
D
C

Coefficients
g5= 19.1238
30= 0.6106
u= 4.26

Classification

D
D
C

31.7679
0.9936
0.3112

90=
50=
10~

D
D
D

o=

AASHTO

USCS= SP

Remarks

As received moisture content = 3.1%

oT#

#

‘urgre

ures

Ul

ut

Ut

ug

ug

urg

d3NI4 LINJOH3d

100

Coarse

6.4

Fine

8.4

PASS?
(X

=NO)

% Gravel

Coarse

15.0

SPEC.*

PERCENT

% +3"

0.0

PERCENT

FINER
100.0

85.0
76.6

70.2
438
16.9

4.8

34

SIEVE

SIZE
3
3/4

#10

#20

#40
#100

#200

(no specification provided)

*

Date: 8/9/2011

Depth: 4-6

Source of Sample;: CDM-5
Sample Number: S-3
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Tested By: MR



Particle Size Distribution Report
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(no specification provided)

*

Date: 8/10/2011

Depth: 6-8

Source of Sample;: CDM-6
Sample Number: S-4
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Town of Harwich
Harwich, MA
Hidrogeology Evaluation

Table 1
Infiltration Test - Summary of Results

Design Loading Rates

. Peak Infiltration Peak Infiltration . .
Exploration USDA . . . Based on Infiltration Rate
Depth (ft) o Velocity -Inner Ring  Rate -Inner Ring
No. Classification (gpm) (epd/s) (gpd/sf)?
gp gp 2% 49
DRI-1 3 Sand C 0.100 180.57 3.61 7.22
DRI-2" 3 Sand C - - - -
DRI-3" 3 Sand C - - - -
Notes

1-At Locations DRI-2 and 3, Infiltration Velocity was too high and test could not be performed. Infiltration Velocity was estimated in the field to be 1-3gal/min

2-USEPA, "EPA 625/1-81-013 - Process Design Manual for Land Treatment of Municipal Wastewater", USEPA Center of Environmental Research Information,
Cincinnati-OH, 1981; USEPA, "EPA 625 R00 008 Onsite Wastewater Treatment System Manual", USEPA Center of Environmental Research Information, Cincinnati-

OH, 2000;



DRIT-1

Project:

Test Location:
Liquid Used:
Tested By:

Depth to Water Table:

Harwich, MA
Water

Dan Nyanjom; Max Rolandi

Not Encountet

Constants:
Inner Ring
Annular Space

Penetration of Ring (in):

Area (cmz) Area (ftz)

740 0.7992
2219 2.39652
6 (Inner)
10 (Annular)

Trial Number Time Elapsed Water Level (in) Change in Water Level (in) Infiltration Velocity(cm/hr) Infiltration Velocity(gpm) Infiltration Rate (gpd/sf)
Time (min.) | Inner Ring Annular Space | Inner Ring Annular Space | Inner Ring  Annular Space | Inner Ring  Annular Space | Inner Ring Annular Space
1 Start 9:55 0.00 0.00
End 10:10 15.0 3.00 4.00 3.00 4.00 30.48 40.64 0.1002 0.1336 180.57 240.76
) Start 10:11 0.00 0.00
End 10:26 30.0 2.25 4.00 2.25 4.00 22.86 40.64 0.0752 0.1336 135.43 240.76
3 Start 10:27 0.00 0.00
End 10:42 45.0 2.25 4.00 2.25 4.00 22.86 40.64 0.0752 0.1336 135.43 240.76
4 End 10:43 0.00 0.00
Start 10:58 60.0 2.00 4.00 2.00 4.00 20.32 40.64 0.0668 0.1336 120.38 240.76
5 End 11:00 0.00 0.00
Start 11:15 75.0 2.00 4.00 2.00 4.00 20.32 40.64 0.0668 0.1336 120.38 240.76
6 Start 11:16 0.00 0.00
End 11:31 90.0 1.75 3.50 1.75 3.50 17.78 35.56 0.0585 0.1169 105.33 210.66
7 Start 11:32 0.00 0.00
End 11:47 105.0 1.75 3.00 1.75 3.00 17.78 30.48 0.0585 0.1002 105.33 180.57
8 Start 11:48 0.00 0.00
End 12:03 120.0 1.75 3.50 1.75 3.50 17.78 35.56 0.0585 0.1169 105.33 210.66
Notes:

1- A5 ft wide trench was excavated to remove topsoil. Test was performed at approximately 4 ft of depth, in the Harwich outwash plain deposit; inner and outer ring were pushed 6 to 10 inches into the
Harwich outwash plain deposit. Water level in inner ring and annular space were maintained manually




DRIT-2

Project:

Test Location: Harwich, MA

Liquid Used: Water

Tested By: Dan Nyanjom; Max Rolandi

Depth to Water Table: Not Encountet

Constants:

Inner Ring
Annular Space

Penetration of Ring (in):

Area (cmz) Area (ftz)

740 0.7992
2219 2.39652
6 (Inner)

10 (Annular)

R . Elapsed Time Water Level (in) Change in Water Level (in) Infiltration Rate (cm/hr) . . . ) Infiltration Rate (gpd/sf)
Trial Number Time ) - - - Infiltration Velocity(gpm) -
(min.) Inner Ring Annular Space | Inner Ring Annular Space | Inner Ring Annular Space Inner Ring  Annular Space

1

2.0 1.5
2

2.0 2.5

Notes:

1- A5 ft wide trench was excavated to remove topsoil. Test was performed at approximately 4 ft of depth, in the Harwich outwash plain deposit; inner and outer ring were pushed 6 to 10 inches into the

Harwich outwash plain deposit. Water level in inner ring and annular space were maintained manually
2 - Infiltration Velocity was too high and test could not be performed. Approximate reedings of change in volume in water tank over time were taken in the field; Infiltration Velocity was estimated in the

field to be 1-3gal/min - Test duration was approximately 2 hours.




DRIT-3

Project:

Test Location:
Liquid Used:
Tested By:

Depth to Water Table:

Harwich, MA

Water

Dan Nyanjom; Max Rolandi
Not Encounter

Constants: Area (cmz) Area (ftz)
Inner Ring 740 0.7992
Annular Space 2219 2.39652

6 (Inner)

Penetration of Ring (in):
g (in) 10 (Annular)

Trial Number

. Elapsed Time
Time

Water Level (in) Change in Water Level (in) Infiltration Rate (cm/hr)

Infiltration Velocity(gpm)m

Infiltration Rate (gpd/sf)

(min.) Inner Ring Annular Space | Inner Ring Annular Space | Inner Ring Annular Space Inner Ring  Annular Space
1
2.0 1.5
2
2.0 3.0
Notes:

1- A5 ft wide trench was excavated to remove topsoil. Test was performed at approximately 4 ft of depth, in the Harwich outwash plain deposit; inner and outer ring were pushed 6 to 10 inches into the

Harwich outwash plain deposit. Water level in inner ring and annular space were maintained manually
2 - Infiltration Velocity was too high and test could not be performed. Approximate reedings of change in volume in water tank over time were taken in the field; Infiltration Velocity was estimated in the

field to be 1-3gal/min - Test duration was approximately 1.5 hours.




NOTES:

1. BORING LOCATIONS AND PATHS ARE ESTIMATED.
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BY NEW HAMPSHIRE BORING, INC. OF

BROCKTON, MASSACHUSETTS BETWEEN
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HARWICH, MASSACHUSETTS BORING LOCATION PLAN

HYDROGEOLOGY EVALUATION SITE HR—-12
consulting * engineering * construction « operations FIGURE 1
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Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information
HAHWAY AND WAINTEAOVAnCE  DPT. = TONN OF HARWICA

Owner Name
273 AVESN ANR Ros>
Street Address Map/Lot #
HAR WILcH A 02645
City State Zip Code

B. Site Information

1. (Check one) JX New Construction [J Upgrade [ Repair
. . . _ /269 [:29000 Q- Aé
2. Published Soil Survey Available?  [R Yes ] No If yes: Year Published Publication Scale Soil Map Unit
HARWIOM OUTIAS TdaAy DeEPOSIT
Soil Name Soil Limitations
3. Surficial Geological Report Available? [ ] Yes IZI No If yes: Year Published Publication Scale Map Unit
Geologic Material Landform
4. Flood Rate Insurance Map
Above the 500-year flood boundary? [X Yes ] No Within the 100-year flood boundary? [] Yes X1 No
Within the 500-year flood boundary? [ ] Yes K] No Within a velocity zone? 1 Yes ] No
. -~ -
5. Wetland Area: National Wetland Inventory Map Map Unit Name
-~ -
Wetlands Conservancy Program Map Map Unit Name
- 8. Current Water Resource Conditions (USGS): &Lnﬂ%e‘igr Range: [] Above Normal [] Normal [] Below Normal NCT RANKED
7. Other references reviewed: BoRiWG TEST to6s FRONI HI T Imc. (/97‘9) AND

o cplit((2on)

ts5form11.doc « rev. 1/10 Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal « Page 1 of 8



‘Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserved disposal area)

A AL(40/200  8.30 SURNY [/ DRY

Deep Observation Hole Number:

Date Time Weather

1. Location

- DRIT-4

Ground Elevation at Surface of Hole: Location (identify on plan}):

5 LandU WOOLLAN D NOT FREAT QO Ve
’ an se (e.g., woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)
ARJIN DANT Alee
Vegetation Landform Position on Landscape (attach sheet)
. . (4 .
3. Distances from: Open Water Body ‘%egOO Drainage Way feét & Possible Wet Area ﬁ———
— o
Property Line Tool Drinking Water Well Teot Other foot
. - >
4. Parent Material: SANDWICH ARG BelfoSIT Unsuitable Materials Present: J Yes JZ] No
If Yes: 7] Disturbed Soil [ Fill Material [J Impervious Layer(s) [] Weathered/Fractured Rock 1 Bedrock
5. Groundwater Observed: D Yes g No If yes: Depth Weeping from Pit Depth Standing Water in Hole
— —

Estimated Depth to High Groundwater:

inches elevation

t5form11.doc - rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal « Page 2 of 8



N Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (continued)

4

Deep Observation Hole Number:

Redoximorphic Features Coarse Fragments Soil
.. |soil Horizon/|Soil Matrix: Color- (mottles) Soil Texture % by Volume Soil >0l
Depth (in.) Layer Moist (Munsell) : (USDA) Cobbles & | Structure Consls.tence Other
Depth Color Percent Gravel St {(Moist)
L ones
B,
1
12, io?s L Wb
<~/ )
N 005 . RE 4 — - L/ @, S<S
36 |[FAND RO | 204 | poy | <57, Tug | @7 | B8%|*035 jro0ss| -
Rovadeh
GrRAINS

Additional Notes:

tsform11.doc - rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal * Page 3 of 8



Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (continued)

z /2. SURRY /DR
Deep Observation Hole Number: D’a'te/ IO/ZO“ Timf EZ%4 Weather 4 ‘A 4
1. Location
. o PRIT-2Z
Ground Elevation at Surface of Hole: ——————  Location (identify on plan):
> LandU Wap carand POT FRESE T /-3 7
: an se (e.g., woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)
WEODLESH AT A Hie e
Vegetation Landform Position on Landscape (attach sheet)
. . 40 . -
3. Distances from: Open Water Body Toot Drainage Way Yoot Possible Wet Area oot
/
Property Line ﬁ Drinking Water Well é‘—— Other foat
4, Parent Material: SANDWICH TARINE LePosiT Unsuitable Materials Present: ] Yes X No
If Yes: [ Disturbed Soil [ Fill Material O Impervious Layer(s) ] Weathered/Fractured Rock ] Bedrock
5. Groundwater Observed: D Yes N No If yes: Depth Weeping from Pit Depth Standing Water in Hole
- -

Estimated Depth to High Groundwater:

inches elevation

ts5form11.doc * rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal « Page 4 of 8



Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (continued)

Deep Observation Hole Number:

Z

(mottles)

Redoximorphic Features

Coarse Fragments

Sail

.. |soil Horizon/|Soil Matrix: Color- Soil Texture % by Volume Soil >
Depth (in.) Layer Moist (Munsell) (USDA) Cobbles & Structure COnlﬁls.tetnce Other
Depth Color Percent Gravel St (Moist)
ones
]
12} ToPeoi Fikrd
() 40055 ; Reb/ . PRIPZEEETS
Crg SAND BROWN s oK g7, &7 Aouazo suain ~BE|

Additional Notes:
TEST WAS MNOT o DVCTED AT FTHIS JOLATION pus 70 Hlgku  WATER

INFILTRATION RoTE  ( 4-3 Gvoé/)rw/}

tsform11.doc « rev. 1/10

Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal < Page 5 of 8




N Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserved disposal area)

, 3 ey 15.00 SUNRY /DRY
Deep Observation Hole Number: Date Tire Weather
1. Location
| - o DRI.T =
Ground Elevation at Surface of Hole: —%——  Location (identify on plan):
5 LandU Wo0b CAND w07 PRGSANT (-3 7%
: an se (e.g., woodland, agricultural field, vacant lot, etc.) Surface Stones Slope (%)
KWROLSED ANREA HeL
Vegetation Landform Position on Landscape (attach sheet)
e 4
3. Distances from: Open Water Body foot Drainage Way ;e—et&— Possible Wet Area foet
Property Line Toot Drinking Water Well st~ Other foot
4, Parent Material: SANDVNCH TRRING Bepo<iT” Unsuitable Materials Present: ] Yes M No
If Yes: [ Disturbed Soil O Fill Material ] Impervious Layer(s) [0 Weathered/Fractured Rock [] Bedrock
5. Groundwater Observed: ~ [] Yes L1 No If yes: Depth Weeping from Pit Depth Standing Water in Hole
Estimated Depth to High Groundwater: rhes clovation

t5form11.doc « rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal « Page 2 of 8



Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (continued)

Deep Observation Hole Number: 5
Redoximorphic Features Coarse Fragments Soil
. |Soil Horizon/|Soil Matrix: Color- (mottles) Soil Texture % by Volume Soil ol
Depth (in.) . Consistence Other
. Layer Moist (Munsell USDA Structure i
¢ ) Depth Color Percent ( ) Gravel Cgtt)bles & {Moist)
ones
1% (A) ToRor FINg
b LOOSE w)/ P s, |FEOSS — -
J SANH
40 (Qawn | %o RetlON | 25| B |3y | teoss
Gacra

Additional Notes:
Seg org - 7esT Z

t5form11.doc « rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal * Page 3 of 8



a\ Commonwealth of Massachusetts
= City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used:

. . . A. B.
[1 Depth observed standing water in observation hole nches nches
[] Depth weeping from side of observation hole ﬁ;:hes ii';hes
[1 Depth to soil redoximorphic features (mottles) A. B.
P P inches inches
. A. B.
[l Groundwater adjustment (USGS methodology) inches inches
2.
Index Well Number Reading Date Index Well Level
Adjustment Factor Adjusted Groundwater Level

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil
absorption system?

] Yes [ No

b. If yes, at what depth was it observed? Upper boundary: Lower boundary:

inches inches

t5form11.doc « rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal +Page 6 of 8



N Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

1 certify that | am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil
evaluations and that the above analysis has been performed by me consistent with the required training, expertise and experience
described in 310 CMR 15.017. | further certify that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form,
are accurate and in accordance with 310 CMR 15.100 through 15.107.

Signature of Soil Evaluator Date
Typed or Printed Name of Soil Evaluator / License # Date of Soil Evaluator Exam
Name of Board of Health Witness Board of Health

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and
to the designer and the property owner with Percolation Test Form 12.

tsform11.doc « rev. 1/10 ) Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal « Page 7 of 8



8\ Commonwealth of Massachusetts
City/Town of

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

Field Diagrams

Use this sheet for field diagrams:

t5form11.doc * rev. 1/10 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal - Page 8 of 8
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*EXPLANATION OF ZONE DESIGNATIONS

LOME
A

AQ

AH

A1-A30

AS3

Q o

V1.v30

EXPLANATION

Arcas ol 100-yvcar flowd; base Hood elevatiore and
flond hacard facoors nat determincd,

Arcas of 100wear shullow [looding where deplos
are between one [ 1] and thiee (3] feets avesage depihs
uf inundation are shown, but no Tood herad tacroe
are determined.

Areas of 100-vear shallow flooding where aepils
are botween one (1] and  three [3) teet; base (lood
glevations are shown, bul ra flood herand facornes
are determined,

Arcas of 100-wear Hood; base Hood elevatiors and
flond herard tactors determined.

Aregs of 100Gvear flood o e protecied by Tinod
matecton  system ueger coastructian; base fhood
alavatiors and flood kazese Taciars ret determined.

Arcas hetween limits of the Tyear Heoo and A00-
vear Flood; or certain areas sunject to 5 00-vear flagd-
ing with average depths fess than one (1) Tuol or where
the contributing drainage area is fess lhan one squdre
mide: or areas protected by kewvees fram the base Toomd,
[Medium shading)

Aceas of minimal fionding. [No shacing)
Aceas o undetermined, but possble, flood hasacls

Aregs of 100-vear coastal floed with velocity fwave
actiond: hase flood elevations and flood hazard factors
not determined.

Areas of T00wvear coastal (lood with velocity [wave
astion); base flood elevations ang flood haeand factors
determened,




70

APPROXIMATE SCALE

0 400 FEI
[ —— )

ZONE C
f’l NATIONAL FLOOD INSURANCE PRUGRA}
f
//
; FIRM
p DREWS POND FLOOD INSURANCE RATE MAP
/
/ .
/ TOWN OF
// HARWICH,
PRIVATE ROAD MASSACHUSETTS

BARNSTABLE COUNTY

PANEL 6 OF 11

(SEE MAP INDEX FOR PANELS NOT PRINTED)

COMMUNITY-PANEL NUMBER
250008 0006 B

EFFECTIVE DATE:
SEPTEMBER 30, 1980

U.S. DEPARTMENT OF HOUSING
AND URBAN DEVELOPMENT
FEDERAL INSURANCE ADMINISTRATIW

This is an official copy of a portion of the above referenced flood map.
ZONE c was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance

Program flood mape check the FEMA Flood Map Store at www.msc.fema.gov|
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CDM ID CDM-5-11-11-16 CDM-3-11-11-16 FB-11-11-16 Trip Blank

Lab ID 1165744-01 1165744-02 1165744-03 1165744-04
Date 11/16/2011 11/16/2011 11/17/2011 11/16/2011

Chloroform ug/L 1.4 4.8 4.6 ND
Surfactants mg/L -- -- -- NA
Chlorides mg/L 12 14 14 NA
Fluoride mg/L -- -- -- NA
Nitrate as Nitrogen mg/L - - - NA
Sulfate mg/L 4.1 4.5 4.2 NA
Nitrite as Nitrogen mg/L - - - NA
Nitrogen, total mg/L - - - NA
Phosphorus, total mg/L -- 0.11 0.067 NA
TKN mg/L - - - NA
Total Dissolved Solids mg/L 34 37 36 NA
Arsenic mg/L -- -- -- NA
Barium mg/L 0.02 0.02 0.02 NA
Cadmium mg/L -- -- -- NA
Chromium mg/L -- -- -- NA
Copper mg/L - - - NA
Iron mg/L 0.02 0.4 0.048 NA
Lead mg/L -- -- -- NA
Manganese mg/L 0.039 0.074 0.074 NA
Mercury mg/L - - - NA
Selenium mg/L -- -- -- NA
Silver mg/L -- -- -- NA
Sodium mg/L 7.2 9.3 10 NA
Zinc mg/L 0.005 0.009 0.01 NA
Arsenic mg/L - - - NA
Barium mg/L 0.02 0.011 0.012 NA
Cadmium mg/L -- -- -- NA
Chromium mg/L -- -- -- NA
Copper mg/L - - - NA
Iron mg/L -- -- -- NA
Lead mg/L -- -- -- NA
Manganese mg/L 0.032 0.042 0.042 NA
Mercury mg/L - - - NA
Selenium mg/L -- -- -- NA
Silver mg/L -- -- -- NA
Sodium mg/L 8.1 9.6 7.3 NA
Zinc mg/L -- -- -- NA

NA - Not Analyzed
-- Non-detect
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App

endix E

Visits with Cranberry Bog Owners Downgradient
from Effluent Recharge Site HR-12

January 27, 2012

Visits conducted by Heinz Proft, Harwich; and Dave Young and Bob Schreiber, CDM Smith.

Following notes summarized by Bob Schreiber

Site Visit No. 1 — Bogs Owned by Leo Cakounes

1.

DM
cSmith

He has plans with elevations of the flow control structure he installed a few years ago on the
shore of Flax Pond. He will provide a copy of what he can find.

He can control the Flax Pond water level with the flow control structure

He reported that Wayne Coulson (bog owner to east of Flax Pond) brings water to his bogs by
damming Coy Brook to fill from it.

He reported Wayne Coulson has his own flow and thus does not depend on Flax Pond.

He reported Mr. Sarkes (bog owner adjacent to eastern edge of Flax Pond) pumps from Flax Pond
for his water source, and does not put it back into the pond, rather the flow then goes through
ditches/into Coy Brook.

Mr. Cakounes’ bogs are approximately 1.0 to 1.5 feet higher than Flax Pond, and thus he
sometimes pumps water up to that elevation from Flax Pond. In addition, he can put water back
into the pond. He estimates that about 70% is put back into the pond and 30% flow out and
away/downstream. He puts the flow back into the pond by pulling boards on the structure at the
west end of the pond where his pumping system is located.

He reported his flow structure can drop Flax Pond 8 to g inches in a few hours, and 2 feet within
24 hours.

During the summertime, in general and during typical seasonal conditions, Flax Pond is lower
than the water level in his bogs. During flood conditions (in the springtime?), the pond may have
water levels close to or higher than in the bogs. If the pond’s water level gets too high, he can
lower the water level

Having the Flax Pond water level rise by one foot is better than going down. For instance: To
design the pumping system at his Flax Pond pumping/ flow control structure, Mr. Cakounes had
to select a minimum Flax Pond water level. Thus, a higher Flax Pond water level would be a
benefit to him.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

CDM
Smith

Appendix E e Cranberry Bog Site Visit Summary

Mr. Cakounes can provide us with the maximum Flax Pond water level that he has witnessed. He
estimates it to be approximately 14 to 16 inches below the top of the pumping inlet structure
(metal).

A sand bar separates the eastern small lobe of Flax Pond from the western, much larger lobe. The
eastern lobe has gone dry at times (also see comment 15).

If Flax Pond rises during higher recharge times, the area southeast (SE) from Mr. Cakounes’
property gets wet (some surface ponding and general wetness due to high water table). When
this happens, he works with Linc Thacher to move the water down along the water course south
of their properties. Mr. Cakounes’ southern bog will experience a water level rise in this situation,
also; but, his northeast (NE) bog doesn’t rise. He believes that there is probably seepage/leakage
occurring along a short shoreline stretch in the SW (7:30 o’clock) position of Flax Pond’s
footprint. The residential homes to the south and S/SW of Flax Pond are up on much higher
ground and thus their basements do not flood.

In regard to high water levels in Flax Pond and associated impacts, Mr. Cakounes upon
questioning indicated that he would be willing to try running an “experiment” in which he would
use the hydraulic controls on his property (and perhaps any that his neighbor and fellow bog-
owner, Linc Thacher, may be willing to modify as well in cooperation).

Regarding water use, Mr. Cakounes noted the following “water use months” in typical years:
September, January, and May. September’s use is via withdrawal for irrigation purposes.

Back on the subject of the Flax Pond sand bar, Mr. Cakounes indicated that he believes that
someone probably broke through the sand bar, to ensure that the pond’s stored water would
extend into the eastern small lobe, while also providing sufficient flow area for pulling in pond
water stored in the bigger western/main lobe.

Mr. Cakounes indicated that he has probably seen the eastern lobe’s sand bar exposed only 2
times in the last 11 years.

Mr. Cakounes also indicated that Flax Pond varies by about 2 to 3 feet during the year.

When asked about the presence of a shallow clay unit, Mr. Cakounes stated that there was clay
found at his bog system’s culvert (southern) outlet when the bog was created back in the 1900s.

Mr. Cakounes said that the Crapo Family owned the property back in the 1880s, and agricultural
operation of the bog(s) was conducted by that family.

Mr. Cakounes indicated he would make copies of his design drawings and pumping records
available.

Mr. Cakounes indicated that the USDA/NRCS (Natural Resource Conservation Service, formerly
the SCS, or Soil Conservation Service) set the vertical survey datum. He believes the datum
system utilized is noted on his drawings. According to Mr. Cakounes, Mr. Sarkes has complained
about Flax Pond being too low; therefore, it would be better for him if the pond were maintained
at a generally higher elevation.

Regarding the well just beyond the NE corner of Flax Pond, labeled as a USGS installation, Mr.
Cakounes recommended contacting Paula Champagne at the Harwich Health Department to see
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if they have any records for it. Also in reference to monitoring of water conditions, Mr. Cakounes
noted that Mr. Sarkes was close to bringing suit against the Town due to the “sewerage issue”.

Discussion then focused on Mr. Cakounes’ observations of clay, during such activities as
construction excavation and well/borehole drilling. He said that excavation and/or drilling
encountered clay at various depths below ground surface (BGS) Regarding Mr. Cakounes’ fellow
bog-owner, Linc Thacher, Mr. Cakounes provided the following information:

a. Mr. Thacher supplies most of his bogs’ agricultural needs with water pumped out of Sand
Pond, as well as from a groundwater well that is located within (or immediately adjacent
to the pump house on his property.

b. The Thacher-owned bog system has at least one flow control structure. In the wet
season, Mr. Cakounes warned that Sand Pond’s water level should not be raised, due to
the beaches along part of the pond’s shoreline. This was noted as being in significant
contrast with the situation along the Flax Pond residential shoreline (generally the
southern shore), where the homes were built on much higher-elevation land.

Mr. Cakounes told us that he is licensed to use 11 million gallons He went on to say that he
typically comes close to using the full amount.

Concerning his agricultural operations, Mr. Cakounes conducts wet cultivation/harvesting in his

northern two bogs, and dry cultivation/harvesting in the southern bog. He floods the bogs in the

springtime, and went on to say that Mr. Thacher does not conduct a spring flooding, whereas Mr.
Coulson has started doing this.

In addition to the hydraulic/hydrologic considerations cited above, Mr. Cakounes emphasized
that he uses organic farming techniques, and thus he must control bugs by flooding even in the
wintertime now due to the exceptionally warm weather.

Mr. Cakounes stressed that his most pressing concern relates to water quality. Therefore, he has
water samples collected and analyzed for a suite of water quality parameters, including E. colj,
total coliform, and fecal coliform.

Discussion of water quality testing then centered on the sampling & analysis efforts of the Town,
related to Flax Pond water quality improvements.

On the subject of water quality in Flax Pond, Mr. Cakounes cited how the pond’s water quality
has changed for the better by a significant amount, with the change starting in earnest about 11 to
12 years ago. He also noted that aerators had been placed in the pond but were removed (as
another sign of water quality improvement). He believes the main reasons for the water quality
improvements are related to the landfill capping and removal of the septage pits from just north
of the pond near the landfill.
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Site Visit No. 2 with Bog Owner Wayne Coulson

1.
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Mr. Coulson has owned and cultivated his bogs since 1974 Types of cultivation:
a. North bog - wet method; “black” fruit for juice.
b. South bogs (2 of them) - dry method; for the fresh fruit market.

Mr. Sarkes’ outflow is diverted and carried away, alongside the SW side of Mr. Coulson’s
southern bogs. The outflow comes in through a pipe that discharges into the ditch that runs
alongside Mr. Coulson’s bog until it connects to Coy Brook on the south side.

Mr. Coulson’s operation is not “certified” as organic.

Mr. Coulson’s operation does not have the ability to supply Mr. Sarkes’ bogs with water. (Thus,
Mr. Coulson confirms Mr. Cakounes’ indication that Mr. Sarkes’ operation depends on Flax Pond
for all his water.)

Mr. Coulson indicated that if the water table rises, due to natural conditions or in the future due
to artificially applied recharge, his system could drain it off effectively. As evidence of this
capacity, he cited the proven ability to drain down his flooded bogs by 2-ft in 10 hours, overnight,
from a maximum water level at only 1 to 1.5 ft below the top level of the bogs (as defined by the
ground surface elevation of the land at the edges of the bogs).

Mr. Coulson noted that the culvert that carries Coy Brook under Great Western Road has had
problems carrying the brook’s flow. He also noted that recently Town DPW signs had been
posted on Great Western Road in that vicinity, warning of upcoming bridge work - he speculated
that the Town might be conducting upgrades to the Road’s Coy Brook culvert/bridge [but
subsequent windshield-survey checking demonstrated that the work is being done on a bridge
further downstream on Lothrop Road].

Mr. Coulson indicated that the bogs he now owns were originally constructed in the 1800s.

When questioned further about the bog system’s hydraulic capacity, Mr. Coulson cited the big
rainstorm last summer. He also said that there have only been 3 or 4 times that the bogs’
hydraulic capacity and that of the downstream culvert have been stressed and that vegetation
blocking the meandering stream could be the main cause.

Regarding surveyed or relative elevations, water depths, and operating water levels, as well as
surficial geologic conditions affecting subsurface flow-connection, here are several statements
and indications from Mr. Coulson:

a. He does not have surveyed elevations or related topographic mapping for his property.

b. The two northeast ponds have a bottom elevation that is the same as in the northern
bog.

c¢.  The northern bog has a bottom elevation that is roughly o.5 ft above the bottom of the
southern 2 bogs.




10.

11.

12.

13.

14.

15.

CDM
Smith

Appendix E e Cranberry Bog Site Visit Summary

d. When asked what he thinks allows the ponds to be maintained several feet higher than
the bogs immediately to the south, he indicated that believes the berm between the
ponds and the northern bog has “hardpan” inside it.

e. The pond to the NW is much deeper than the NE pond and the bogs. He said that the
bottom of the NW pond is approximately 12 feet below the current water level. That
pond is used for irrigation source water.

Regarding hydraulic controls, Mr. Coulson provided the following information:

a. He controls the structure that is located on the eastern side of the bike trail (former RR
track alignment).

b. He controls the flow using that structure as well as the other structures in his bog system
in the springtime, for achieving appropriate flow rates to allow for effective bug control..

In regard to the history of his property and the cranberry cultivation there, Mr. Coulson offered
the following:

a. Before the RR tracks were placed, the bogs spanned across the RR track alignment, thus
connecting the bog area (now uncultivated) with the bogs to the W/SW (currently
cultivated or used for water storage).

b. The bogs were constructed in the 1835-37 time-period.

c. The historic record indicates that the bogs were constructed in a zone labeled “upland”
or “rough swamp”, circa 1835; and, by 1837, the historic record calls the property “bogs”.

d. The record also cites “Leonard Underwood” as the owner, and subsequently “Nathaniel
Underwood”.

Regarding flow rates, Mr. Coulson said that his bog system is fed solely by “runoff water”. He
does not conduct any tracking or measurement of flow rates or volumes.

Mr. Coulson noted that there was “a whole chain of bogs upstream (northeast) of his property
and bog-system, but many or all of them are now uncultivated.

With respect to the presence of clay, Mr. Coulson cited these observations:

a. He has seen “some veins of clay - such as under the pine trees east of the berm” that
separates the ponds and his northern bog.

b. Near his pump house, the shallowest sediments are “beautiful sands”. But, there is a blue
clay layer below that top sand layer.

Mr. Coulson reiterated that if the water table was to rise 1 ft, his bog system could handle it
(without undue/unwanted flooding of the bogs) without any problems. From the other
perspective of the potential for insufficient flow for good cultivation, Mr. Coulson cited time-
periods - “back in the 1990s, maybe 1995 or so” - when he had some trouble getting enough water
due to drought or near-drought conditions. In regard to agricultural practice and required water
quality, Mr. Coulson noted the following:
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a. He follows “GAP”, or “Good Agricultural Practice” as defined by the Cranberry Growers
Association.

b. Because he cultivates fresh fruit cranberries, the bogs’ water quality must have no
coliform bacteria.

16. Back on the subject of historical changes, Mr. Coulson cited the following:

a. There used to be a series of bogs and flumes, in a sort of “step-down” arrangement
running from upstream to downstream.

b. Many of these old bogs are now defunct or uncultivated.

17. Further on the subject of the storage ponds on his property, Mr. Coulson noted again that the
NW pond is roughly 12 feet deep. In summer, it drops 5 feet from its winter/springtime filled
condition, so that its water level is lowered to approximately 1 foot below the bottom, or ground
surface elevation of the northern bog - which is the same elevation roughly of the bottom of the
NE pond

CDM
Smith
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Figure F-1
Simulation 3 Clay Extent Layer 6: 10 to 20 feet
elevation
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Figure F-2
Simulation 3 Clay Extent Layer 7: -1 to 10 feet
elevation
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Figure F-3
Simulation 3 Clay Extent Layer 8: -10 to -1 feet
elevation
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Figure F-4
Simulation 3 Modeled Surface Water Features
near HR-12
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Figure F-5
Simulation 3 Herring River Modeled Streambed
and Stage
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Figure F-6
Simulation 3 Coy Brook Modeled Streambed
and Stage
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Figure F-7
Simulation 3 Model Calibration Check: USGS
Regional Wells

& USGSReg. ====- 1:1

30

2 2
'l
’l
’I
24 s *
4
E
T ¢
(7] 4
I ’l
- 18 ‘
3 *
(1]
S
0
S S
4
’l
12
6
6 12 18 24 30

Observed Head (ft)

Shith




Figure F-8

Simulation 3 Model Calibration Check: Landfill
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Table F-1
Simulation 3 Model Calibration Check

Measured Head

Modeled Head

Modeled Head —

Well Aquifer Cranberry Bogs
et (feet) Added (feet)
BMW-21 USGS well 26.3 29.2 28.2
BMW-44 USGS well 27.2 24.0 24.0
CGW-138 USGS well 12.5 14.6 14.5
HJW-141 USGS well 19.1 20.4 20.3
OSW-24 USGS well 18.8 17.7 17.3
HWH-1 Lower 27.4 * 20.4 19
HWH-2 S Upper 21.9 23.6 19.9
HWH-2 M Upper 22.0 22.0 18.8
HWH-2 D Lower 19.8 17.5 15.8
HWH-3 S Upper 22.2 24.2 20.9
HWH-3 M Upper 22.3 22.4 19.6
HWH-3 D Lower 17.6 17.8 16.2
HWH-3 DD Lower 17.6 17.8 16.2
HWH-4 S Upper NM -- --
HWH-4 D Lower 16.8 17.4 15.8
HWH-8 S Upper 27.1 28.4 25.8
HWH-8 D Lower 26.5 * 19.1 17.6
HWH-11 Lower 16.0 17.0 15.5
HWH-14 Lower 15.9 17.2 15.5
HWH-17 S Upper 22.3 24.5 21.3
HWH-17 M Upper 22.3 22.7 19.9
HWH-17 D Lower 18.1 18.2 16.5
HWH-18 S Upper 22.4 24.5 21.3
HWH-18 D Lower 17.4 18.3 16.7
HWH-19 Upper 7.9* 21.6 18.1




Appendix E

Regional Connection to Chatham
Memorandum

GHD developed a technical memorandum “Town of Harwich CWMP - Regional Connection Alternative to
Chatham WPCF”, dated February 13, 2013, which discusses the options - including opinions and costs - for
transporting a portion of sewered wastewater from the Town of Harwich to the Chatham Water Pollution
Control Facility (WPCF).



GHD,
~—— TECHNICAL MEMORANDUM

February 13, 2013

To David Young, P.E., CDM Smith Inc.

Copy to Dr. Robert Duncanson, Town of Chatham

From J. Jefferson Gregg, P.E. Tel 774-470-1640
_ Town of Harwich CWMP—Regional Connection

Subject Alternative to Chatham WPCF JobNo. 8614969

OBJECTIVE

The purpose of this memo is to evaluate options and provide opinions of costs for conveyance of
approximately 300,000 to 340,000 gallons per day (gpd) of wastewater from the Town of Harwich to the
Chatham Water Pollution Control Facility (WPCF). The consultant (CDM Smith) for the Town of Harwich has
identified this flow range (reflecting whether the Great Sand Lakes area goes into the Pleasant Bay System or
not) and tasked GHD with identifying the most appropriate route for this flow to be conveyed to the Chatham
WPCEF. The route will be selected to work in concert with the preliminary design of the collection system as
depicted in the Chatham Comprehensive Wastewater Management Plan (CWMP). Collection system capital
costs are developed based on the Chatham CWMP costs and on the proposed route outlined below. Capital
costs and operations and maintenance (O&M) for treatment are based on the Harwich contribution to the
overall flow amounts at the Chatham WPCF under full build-out conditions in Chatham.

This document reflects an update to the Preliminary Draft document provided to CDMSmith on May 16, 2012
to address their comments and comments from Chatham.

BACKGROUND

The Town of Harwich, and their consultant CDM Smith, is in the process of developing their CWMP and have
requested information regarding the possible regional connection and treatment of flow from Harwich at the
Chatham WPCF, which is located off of Sam Ryder Road and WPCF Drive in West Chatham. The facility is
designed to treat 1.3 million gallons per day (mgd) and is currently permitted for 1.0 mgd. The facility is
designed to reduce total nitrogen to 9,132 Ib per year for the 1.0 mgd discharge limit. This corresponds to 3
mg/L total nitrogen on average. The facility is designed for a planned expansion to 1.9 mgd if and when
Chatham implements the planned Phase 2 collection system expansion. This capacity is sufficient to treat the
full build-out flow for the Chatham town-wide collection system, as outlined in the CWMP. However, the
treatment facility has the ability to accept flow from Harwich, in the interim, as the collection system expands
into new areas of Chatham. However, upon Chatham build-out, the average annual capacity would have to be
increased to 2.2 to 2.24 mgd if the Harwich flow is accepted. Harwich has indicated that their summer peaking
factor is 1.9 times average annual, which, as shown on the Chatham Final CWMP Table 2-4, is consistent
with the Maximum Month peaking factor of 1.9 used for Chatham and as the basis for the flows and loads
developed for the Chatham WPCF.

GHD Inc. 1545 lyannough Road Hyannis MA 02601 USA
T17744701630F 1 774 470 1631 E hyamail@ghd.com W www.ghd.com
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ROUTING & SIZING

Alternative 1: Pumping Station #63

Under this alternative, Harwich would convey flow to a manhole at the end of a proposed gravity line on State
Route 137 (Meetinghouse Road) in Chatham. From here, the flow will travel through the Chatham collection
system, and pump station proposed for this area, and be conveyed to the WPCF. Once treated, a pump
station at the WPCF would convey a like volume of treated water back to Harwich via a force main for
recharge.

Wastewater from Harwich would be collected and is anticipated to be conveyed across the border with
Chatham at the intersection of Route 137 and Old Queen Anne Road. From here, a force main would
continue until the flow is discharged into the gravity collection system in Chatham. As part of the CWMP, the
Town of Chatham developed preliminary sewer layouts for the entire town'. However, based on the addition
of 300,000 gpd from Harwich, the layout needs to be modified to convey this larger flow to the WPCF
efficiently.

In reviewing the proposed collection system, and following discussions with the Town of Chatham, we
recommend that flow be conveyed from Harwich south on Route 137 for approximately 2,000 feet before
entering a gravity sewer. From here, the flow would be conveyed by gravity sewer south on Route 137 to the
Commerce Park industrial park, where pump station #63 would be constructed. Pump station #63 flow would
be conveyed east to the WPCF via force main. An existing utility easement connects Commerce Park to the
WPCEF site via Chick’s Way (refer to Figure 1 for additional details). Under this alternative, pump station #63 is
proposed to become a major pump station, collecting flow from areas in Chatham north of Route 28 and west
of Sam Ryder Road, and along Old Queen Anne Road. This includes flow from pump stations 4, 5, 6, 7, 8, 12,
40, 41, 63, 64, and 65 as depicted on the Chatham town-wide preliminary layout, an excerpt of which is
included in Figure 4. Including the Harwich flow, the total size of the station is approximately 1,300 gallons per
minute.

Table 1 Pumping Station #63 Sizing and Design Parameters

Source Average Annual Flow (gpd)
Harwich 300,000
Chatham 138,000
Total 438,000

Design Parameters
Peak Hr Peaking Factor’ 4.2
Peak Hr Design Flow (gpm) 1,280

! Refer to Town of Chatham Preliminary Gravity Sewer and Low Pressure System Layout, April 14, 2006 an excerpt of
which is included as part of Figure 4.
2 per TR-16, 2011 Edition, Page 2-3.

8614969 Regional Connection Alternative
Final Technical Memorandum, Harwich CWMP 2
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The industrial area surrounding pump station (PS) #63 was identified as a priority are for sewering in the
CWMP, and thus PS #63 may be a good candidate to receive the Harwich flow, depending on the anticipated
timetable for construction. However, the topography within the industrial park limits the potential locations for
the station. Given the size of the station at approximately 1,300 gallons per minute and using the preferred
setup of a self-contained suction lift station, the standard Gorman-Rupp offering is an eight-foot by twelve-foot
structure, not including the generator or wet-well. In the feasible locations, there is not a significant amount of
space and so the Town of Chatham would need to negotiate the taking of a portion of one of the parcels for
this location to be viable. Refer to Figure 2 for additional details.

From pump station #63, a force main would enter the west side of the WPCF site and connect to the influent
building. After treatment, Chatham'’s treated effluent is routed to one of four sand beds via a distribution box.
In order to re-collect the Harwich flow, a pump station would be required. The pump station could draw from
the distribution box and then return flow to Harwich. It is proposed that the flow returned to Harwich by this
station would equal the amount sent from Harwich to Chatham. The on-site force main routing and proposed
pump station location are shown on Figure 3 and would return to Harwich via Middle Road and Route 137.

Given the possible constraints in siting pump station #63, the Harwich flow could be routed to proposed pump
station #6 (Alternative 2), which is planned to be located further north on Route 137, as shown on Figure 1.
There is more potential space at this location and several Town-owned parcels, though it is unknown whether
the land is available for use as part of the Chatham collection system or if there are constraints on
construction of a station at this site.

Alternative 2: Pumping Station #6

Alternative 2 utilizes planned pumping station 6 (PS#6) to receive the Harwich flow. The location of this site is
shown on Figure 1. This site is larger than the site for station #53 and is closer to the Harwich-Chatham town
line. However, it is further from the Chatham WPCF and thus requires a longer force main to reach the site.
The layout with PS#6 as a major pumping station is shown in Figure 5. The Harwich force main would
connect to a planned gravity sewer at the intersection of Old Queen Anne Road and Route 137. From here,
gravity sewer would convey the flow to PS#6. From PS#6, flow is conveyed south on Route 137 and then
east on Middle Road to the WPCF site. The return force main routing is unchanged as a result of this change
in receiving pumping station.

COSTS

Costs developed include the impact of the additional Harwich flow on the Chatham WPCF and collection
system but do not include the cost of conveyance of the flow back to Harwich. The costs associated with
taking flow from Harwich impact Chatham in three possible ways. First are operations and maintenance costs
associated with handling the additional flow such as increased chemical consumption, electricity use, pump
run times, and operational overhead. Second, the flow from Harwich consumes capacity at the WPCF that
was designed to accommodate the Town of Chatham’s sewer expansion, and for which it has borne the costs
to date. Lastly, a planned connection by Harwich will alter the plans Chatham had developed for sewering the
western portion of the Town where the Harwich flow would be received, potentially increasing the size or
layout of the proposed infrastructure.

8614969 Regional Connection Alternative
Final Technical Memorandum, Harwich CWMP 3
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In the first two instances, a flow-weighted approach has been employed to estimate the cost impacts. As an
example, in a hypothetical scenario where the two towns share a facility that cost $20 million to build and $1
million to operate annually, and each contributed 50% of the total flow, the cost would be $10 million to
connect for the capital costs of the facility, and $500,000 annually for operations costs.

Table 2 shows the costs estimated to reach the 2.2 mgd capacity required to accommodate the original Town
of Chatham projections as well as the Harwich connection.

Table 2 WPCF Costs ®

Source Current Construction Planned Expansion Expansion w/ Harwich
Capital Cost* $33.5m $43.2m $50.0m
Design® $1.8m $2.3m $2.6m
Construction Engr. $5.0m $6.5m $7.5m
Total Project Cost $40.3m $51.9m $60.1m
Capacity (mgd) 1.3 1.9 2.2

Total capital costs are estimated at $60.1 million for the fully built-out facility. Utilizing the flow-based
approach noted above, Harwich (at 0.3 mgd) would consume 13.6% of 2.2 mgd total capacity, corresponding
to a cost of $8.2 million. If this were increased to 340,000 gpd, Harwich would consume approximately 15.5%
of the total flow (2.24 mgd) and have a corresponding cost of $9.2 million. The exact timing and breakdown of
this cost, relative to the timing of the connection and future upgrades of the WPCF, would require more
detailed negotiation between the two towns. Further, the Chatham WPCF is currently designed with an
expansion to 1.9 mgd in mind. For instance, piping and electrical equipment sizing is in place to
accommodate a third clarifier and a fourth channel on the oxidation ditch reactor. If the facility must
accommodate 2.2 mgd, additional facilities or alternative technologies may need to be employed and a more
detailed evaluation would be required to characterize the layout, technologies, and costs for such a system.
For this evaluation, we have simply expanded the projected 1.9 mgd facility costs on a flow-weighted basis to
estimate costs for the 2.2 mgd facility. These costs also exclude the cost of the effluent disposal beds; if
Chatham and Harwich negotiate the initial discharge at the existing sand beds, the Towns will have to
establish a cost for their usage.

Operations and maintenance costs were projected for the CWMP and are reproduced in the following Table
3. The costs include treatment to the Chatham WPCF permit limits.

% Modified to exclude the costs for effluent disposal beds, as Harwich does not benefit from these facilities — and based
on 300,000 gpd.

* Based on Bid Price and full USDA contingency of 10%

® Based on preliminary and final design cost

8614969 Regional Connection Alternative
Final Technical Memorandum, Harwich CWMP 4
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Table 3 Annual O&M Costs

Source Total 0O&M° Harwich Share
Collection and Pump Stations’ $27,000 $17,000
WPCF® $1,600,000 $230,000
Total Cost $1,630,000 $250,000

As shown in Table 3, the Harwich flows are projected to increase O&M costs by $250,000 per year on a flow
weighted basis. For the WPCF this is on a flow-weighted basis for the entire facility; while for the collection
system, Harwich is responsible for the flow weighted proportion of O&M costs within the relevant sewershed
in Chatham and at pumping station #63 under this alternative.

For the collection system capital costs, we have compared the planned sewer costs for the Town of Chatham
to the revised sewer costs with the Harwich connection. In the planned gravity sewer area connecting to
pumping station #63, the pipe sizes have increased from 8-inches to 12-inches and the only cost assigned to
Harwich is the incremental size of the pipe. The pumping station size has increased according to the flows in
Table 1. There is an existing force main from the Chatham Fish and Lobster building in the industrial park that
connects directly to the WPCF. With a smaller station, the Town could use this force main by allowing the
Chatham Fish and Lobster to connect to pumping station #63 by gravity, and then using the force main to
connect to the WPCF. However, with the Harwich flow and the increased pumping station size, the 4-inch
diameter force main is not sufficient, and so the full cost for the 10-inch main is attributed to Harwich for a
portion of the distance between the pumping station and the WPCF. Figure 1 shows the extent of the 4-inch
and 10-inch mains.

® Adapted from Chatham CWMP Table 11-1
’ For sewers serving pumping station #63 only
® Does not include effluent pumping station and force main or effluent disposal at the existing beds

8614969 Regional Connection Alternative
Final Technical Memorandum, Harwich CWMP 5



=

Table 4 Alternative 1 Collection System Costs”®

Infrastructure with Total Unit | Total Cost Impact Due to Incremental Harwich
Harwich Connection | Quantity Cost ($m) Harwich Connection | Unit Cost [Share of Cost
12" Gravity Sewer 3760 (ft) $322 $1.2 '”Cregse from 8 $8 $30,000

ewer

Upgrade PS63 to Increase from 400
1,300 gpm™® 1 (ea) $1.1m $1.1 gpm station $530,000 $530,000
Upgrade to 10" Increase from 4" force
Forcemain in Industrial | 450 (ft) $175 $0.08 main $59 $30,000
Park
Additional 10” Install Pipe Not
Forcemain to WPCF 950 (ft) $175 $0.17 Needed Originally $175 $170,000
10" Forcemain in Install Pipe Not
Route 137 2,000 (1t $215 $0.43 Needed Originally $215 $430,000
Subtotal $3,000,000 Subtotal $1,200,000
Contingency (25%) $750,000 Contingency (25%) $300,000
Design (10%) $300,000 Design (10%) $120,000
Fiscal, Legal, Fiscal, Legal,
Construction $450,000 Construction $180,000
Engineering (15%) Engineering (15%)
Total $4,500,000 Total $1,800,000

Combining the collection system upgrades, WPCF costs, and annual O&M, the total costs for Harwich to
connect are estimated to be $10 million in capital expenditure ($1.8 million for the collection system and $8.2
million for the WPCF) and $250,000 annually to assist the Town of Chatham in operating and maintaining the
system. This does not include the costs for the effluent pumping station and the force main which will return
flow to Harwich. These costs are being developed separately and should be added to the costs shown here to
estimate the full cost if Harwich plans to pursue this alternative.

Alternative 2 costs are summarized in Table 5

® Does not include the cost of effluent pumping station and force main
1% Does not include the cost of land acquisition
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Table 5 Alternative 2 Collection System Costs™

Infrastructure with Total Unit Impact Due to Incremental Harwich
Harwich Connection | Quantity Cost Total Cost |Harwich Connection | Unit Cost [Share of Cost
12" Gravity Sewer 960 (ft) $292 $280,000 '”Cregzagfm 8 $8 $8,000
Upgrade PS#610 900 | 4 oo $0.9m $000,000 | Increasefrom125 | oo1h 000 | $510,000
gpm gpm station
gpgrade'to 10 1,100 (ft) $215 $240,000 Increase fro'm 4" force $59 $70,000
orcemain main
Additional 10” Install Pipe Not
Forcemain to WPCF 3,040 (ft) $175 $530,000 Needed Originally $175 $530,000
10" Forcemain in Install Pipe Not
Route 137 2190(f) | $215 | $470000 | \ecieq originally | 5215 $470,000
Subtotal $2,300,000 Subtotal $1,600,000
Contingency (25%) $610,000 Contingency (25%) $400,000
Design (10%) $240,000 Design (10%) $160,000
Fiscal, Legal, Fiscal, Legal,
Construction $360,000 Construction $240,000
Engineering (15%) Engineering (15%)
Total $3,600,000 Total $2,400,000

Under this alternative, the total cost of the infrastructure to connect Harwich to the WPCF is less, but the
share to Harwich is more than under the PS#63 alternative. There are other advantages under this
alternative. First, the PS#6 site has more space available than the site at the industrial park. Also, siting a
major pumping station at PS#6 eliminates the need for several pipe runs within Route 137.

Under the Chatham Preliminary Design, pumping stations 6, 7, and 64 were all to connect to gravity sewer
within the same short stretch of Route 137, just south of Paulding Drive (refer to Figure 4). Thus, if Harwich
connected as well, there would be three 4-inch force mains (pumping stations 6, 7, and 64) two 10-inch force
mains (from Harwich to PS#63, from the WPCF back to Harwich) and an 8-inch gravity sewer. The road right-
of-way may not be wide enough to support all such utilities in addition to the water and gas mains that are
present in this stretch of roadway, and so other accommaodations or routing may be necessary.

With PS#6 as a major station, flow from stations 7 and 64 can be re-routed to PS#6 and the PS#6 force main
is combined with the large force main carrying the flow from Harwich. This eliminates three 4-inch force
mains, making construction of the sewer infrastructure in this area much more straightforward.

The total costs to each town under the different options are shown in the following Table 6.

" Does not include the cost of effluent pumping station and force main
!2 Does not include the cost of land acquisition
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Table 6 Collection System Costs Comparison

Alternative Chatham Cost Harwich Cost Total Cost
1 (PS#63) $2.7 million $1.8 million $4.5 million
2 (PS#6) $1.2 million $2.4 million $3.6 million

SUMMARY

The Chatham WPCF is currently designed for 1.3 mgd and permitted for 1.0 mgd and could receive flow from
Harwich in the near future without encountering capacity issues. However, as sewer expansion in Chatham
continues, the facility will approach its design capacity. At that point, an upgrade would be pursued to
accommodate the planned flows from both towns. Further, the Chatham collection system proposed to serve
this area can receive flow from Harwich, but modifications will be required to the preliminary design developed
as part of the CWMP. This portion of the collection system has not been constructed and so this
memorandum summarizes the changes that would be required when infrastructure is installed in the area in
question. The total cost is estimated to be $10.6 million, with an additional $250,000 in yearly operating and
maintenance costs as shown in the following Table 5. These costs are estimated based on an ENR index of
9475 as provided by the consultant (CDM Smith) for the Town of Harwich and should be inflated as costs rise.
Costs will also need to be adjusted as the scope of work for the infrastructure and WPCF expansion in
question is finalized and design decisions alter any projections made during the planning process.

Table 7 Cost Summary

Harwich Share Harwich Share
Item Total (300,000 gpd) (340,000 gpd)
WPCF Costs $60,100,000 $8,200,000 $9,200,000
Collection System Costs™ $3,600,000 $2,400,000 $2,400,000
Total Capital Cost $64,600,000 $10,600,000 $11,600,000
822@;?4” and Maintenance | ¢) g3 0o $250,000 $260,000

Overall, transport from Harwich to Chatham for treatment and back again for disposal offers both towns an
advantage. Chatham receives additional flow and an expanded user base sooner without the capital
expenditure of accelerating their own collection system expansion, taking advantage of its installed capacity.
Harwich could accelerate their implementation schedule by avoiding the need to site and construct a facility
with limit of technology nitrogen removal capabilities.

13 Collection system elements associated with the Harwich connection only. Does not include effluent pumping station
and force main.

4 WPCF costs and collection system costs associated with pumping station #63/#6 only. Does not include effluent

disposal at Chatham WPCF.
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Chatham’s town-wide CWMP is a 30-year master plan, with Phase 1 to meet the nitrogen TMDLs in the
Town’s embayments planned for the first 20 years. Upon completion of Phase 1 the town would look to
implement the Phase 2 treatment facility expansion and sewer extensions. Harwich’s phasing plan should be
able to be coordinated with Phase 1. The addition of flow from Harwich may result in the planned expansion
of the treatment facility (to Phase 2 capacity) occurring earlier (by several (3-5) years) than originally
planned. However, other nutrient mitigation actions being evaluated by the two towns may factor into this
timing.

The Boards of Selectmen in Harwich and Chatham recently signed a joint statement acknowledging the
benefits to each community by continuing to evaluate cooperative approaches to wastewater management.

8614969 Regional Connection Alternative
Final Technical Memorandum, Harwich CWMP 9
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Appendix F
TOC of Solar Array Contract at Site HR-12

This appendix includes the table of contents for the Solar Array Contract at Site HR-12.

A full copy of the contract is available through the Town of Harwich.
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Appendix G
Cost Recovery Plan

Wastewater Implementation
Committee (WIC) Memorandum
Submitted to the Harwich Board of
Selectmen (BOS) on April 16, 2015/
Revised July 21, 2015



Memorandum

To: Harwich Board of Selectmen
From: Wastewater Implementation Committee (WIC)
Date: April 16, 2015/ Revised July 21, 2015

Subject: Recommended Cost Recovery Model for Wastewater Program
Implementation

The Massachusetts Department of Environmental Protection (MassDEP) requires several financial
issues to be discussed including capital costs, rate impacts and the method for apportioning capital
among different classes of users - residential, commercial, industrial and institutional. Our Draft
Comprehensive Wastewater Management Plan (CWMP) currently describes estimated capital and
operation and maintenance costs. Thus we need to develop a policy for apportioning costs to
generate revenue to pay for the program implementation and then evaluate the impact on various
rates from funding options recommended.

The purpose of this memo is to provide information on various funding options for Harwich including
potential costs and pros/cons of each to start the discussion on how best to apportion the costs to
implement the Draft CWMP. Although the entire CWMP envisions implementation over more than 40
years and eight phases, this discussion covers the first three phases in which we have a reasonable
chance of planning. Even then changes in "adaptive management" possibilities, land use, regulations,
etc., make planning challenging as the program will change during implementation. But we must
move forward now to start to restore our degraded water quality.

As defined in the Draft CWMP, the first three implementation phases include:

Phase | Est. Dates ‘ Est. Cost ‘ Action
1 2015-2016 $2,550,000 Natural Attenuation Projects; Muddy Creek; Cold Brook
2 2016-2020 $24,300,000 | Design & Constr. Pleasant Bay Collection (south)
3 2021-2025 $21,010,000 Add|t|on'al Pleasant Bay Sewers; (north) and Chatham
connection costs

WIC Strategy

The WIC conducted several discussions regarding methods available to recover costs as the
wastewater program is implemented. During these discussions three tenets developed as various
members expressed their beliefs. First, the WIC felt strongly that everyone in the Harwich community
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will benefit from restored water quality and that everyone contributes in some manner to the biggest
problem; nitrogen coming from on-site septic systems. So the overwhelming feeling was that
everyone in town should help pay for a large part of the program implementation costs. Second, the
WIC felt that there should be a dedicated funding source to help pay for wastewater program
components that could not be utilized for other town programs. This dedicated annual source could
help build a fund that could help lower or offset some costs for larger program implementation
phases. Third, the WIC felt there should be a component that reflected the amount of water used or
nitrogen contributed by a specific home or business owner. This aspect would help address the issue
of smaller contributors paying less and larger contributors paying more. These three tenets ultimately
evolved into the strategy the WIC utilized in developing their recommended cost recovery model.

WIC Recommendation

After much discussion among the WIC members and unanimously voted at their meeting on March 6,
2015, the following three cost recovery options are recommended. Pros and cons for each are listed
followed by a projected bond payment schedule utilizing the three options:

1. Town-wide property taxes. Debt payments for funds borrowed for 20 or 30 years at up
to 2% interest.

Pros:

= Utilization of property taxes is a town-wide funding source which is consistent with our goal
for the CWMP to implement a plan to protect town's water resources (estuaries,
embayments, ponds and drinking water) for the benefit of all residents.

= Distributes expenses across all property owners as all property owners contribute to the
water quality degradation (and solution).

. Is fair as approximately half the town could potentially be sewered as only the required
number of properties will be connected to a treatment plant to reach sufficient nitrogen
removal required to meet the Total Maximum Daily Load (TMDL) permit.

. Simple to implement, not tied to specific wastewater project site, program or
implementation phase.

= Collected tax would go to a dedicated CWMP Implementation Fund; not the Harwich General
Fund.

= Number of connections required may decrease if mitigation options work (adaptive
management) based on monitoring feedback.

. Property tax is progressive which helps align each property owner's ability to pay their fair
share of the project cost.
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Cost would be tax deductible.

Avoids penalizing "first adopters", i.e., those first on the system due to watershed and/or
location within watershed/ town.

Provides funding mechanism not tied to construction so that non-infrastructure components
of CWMP recommendations can be implemented. Relevant for Harwich as initial phases
include conducting mitigation studies to determine the best way of moving forward and
hopefully minimizing long-term costs. Can be used for paying operating costs as well.

Cons:

All town property owners will help pay program costs whether connected or not connected
to a sewer system.

Prop. 2 1/2 capital exclusion required; increases property taxes (town-meeting vote & ballot
approval required).

Those connecting to a sewer will pay additional costs to connect from collection sewers in
street to house/business and annual sewer operating and maintenance costs.

Nitrogen contribution from a home is not directly proportional to a home's assessed (tax)
value.

2. Water Bill Surcharges/ Sewer Enterprise Account - add a surcharge to water bills to help
pay for wastewater program capital and operating costs.

Pros:

Town-wide funding source dedicated to wastewater program.

A non-property funding source.

Can be used to pay capital costs and operation and maintenance costs.
Relates fee to water use (sewer) demand.

Can easily implement, track and invoice users.

Create and fund sewer enterprise funds with dedicated funding source.
Could initiate before funds are needed to build a sewer reserve account.

Water use is essentially proportional to the amount of nitrogen being contributed.
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. A block rate structure could be used to shift more of this burden to seasonal users and offset
low volume year round users.
Cons:

May require Special Legislation or formation of sewer district for all fees to apply to all water
users not just those connected to sewer.

Will require creation of a Wastewater/Sewer Enterprise Account.

Need to develop means to capture fee from approximately 250 residences on wells in
Harwich

3. Infrastructure Investment Fund:

Pros:

Town-wide program.

Another funding source.

Attractive if state participates as it does in CPA (currently not in legislation).
Progressive.

Doesn't count against Prop 2 1/2 Cap.

Could shift some of the existing CPA percentage over to the infrastructure percentage to help
offset increase (don't exceed combined 3% total; adjust for land bank).

Cost would be tax deductible.

Cons:

In essence, an additional property tax

Projected Cost Impacts

Table 1 shows the projected debt service schedule for bonding the capital to implement the first three
phases of the wastewater program. It is assumed that the State Revolving Fund (SRF) loan program
would be used and that a 1.5 percent interest rate for a 20 year bond period would be received.
Harwich should be eligible for a zero to 2 percent SRF loan and could bond for either 20 or 30 years.
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Table 1
Projected Debt Service Schedule

Year Phase 1 | Phase 2 | Phase 3 Total
2016 $165,750 $165,750
2017 $163,838 $163,838
2018 $161,925 $161,925
2019 $160,013 $160,013
2020 $158,100 $1,579,500 $1,737,600
2021 $156,188 $1,561,275 $1,717,463
2022 $154,275 $1,543,050 $1,697,325
2023 $152,363 $1,524,825 $1,677,188
2024 $150,450 $1,506,600 $1,657,050
2025 $148,538 $1,488,375 $1,636,913
2026 $146,625 $1,470,150 $1,365,650 $2,982,425
2027 $144,713 $1,451,925 $1,349,893 $2,946,530
2028 $142,800 $1,433,700 $1,334,135 $2,910,635
2029 $140,888 $1,415,475 $1,318,378 $2,874,740
2030 $138,975 $1,397,250 $1,302,620 $2,838,845
2031 $137,063 $1,379,025 $1,286,863 $2,802,950
2032 $135,150 $1,360,800 $1,271,105 $2,767,055
2033 $133,238 $1,342,575 $1,255,348 $2,731,160
2034 $131,325 $1,324,350 $1,239,590 $2,695,265
2035 $129,413 $1,306,125 $1,223,833 $2,659,370
2036 $1,287,900 $1,208,075 $2,495,975
2037 $1,269,675 $1,192,318 $2,461,993
2038 $1,251,450 $1,176,560 $2,428,010
2039 $1,233,225 $1,160,803 $2,394,028
2040 $1,145,045 $1,145,045
2041 $1,129,288 $1,129,288
2042 $1,113,530 $1,113,530
2043 $1,097,773 $1,097,773
2044 $1,082,015 $1,082,015
2045 $1,066,258 $1,066,258

TOTALS: $2,951,625 $28,127,250 $24,319,075 $55,397,950

Table 2 shows the cost impacts from implementing the WIC recommended cost recovery model. The
first couple of columns show the year and projected tax revenue to be collected from property taxes
using a 2016 base year of $47 Million and escalating 2.5 percent annually. Then using 1.5 percent for
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the Infrastructure Investment Fund the amount collected is shown. That amount is then subtracted
from the amount of total principal and interest owed annually to pay the bonds (from Table 1). To
simplify this calculation any remaining Infrastructure Investment Fund money would be placed in a
stabilization fund to be available for future projects or lowering of rates. The next column shows the
amount of revenue needed using 75 percent from property taxes collected annually. The additional
tax on an assessed value home of $400,000 is shown. The next couple of columns show the 25 percent
raised from the sewer enterprise account (water rate surcharge). The next columns show the amount
collected from increasing the water rate via the sewer enterprise account and the impact to the water
rate for wastewater program components. For simplicity, the last four years of the water consumption
was calculated and divided by revenues received to generate a cost per gallon. This varies from the
Harwich Water Department block rate structure which could be utilized in the future. An average
homeowner uses around 70,000 gallons/year. The last column indicates the amount of money
remaining in a sewer stabilization account that was collected and not re-allocated to a future project.

By example, a homeowner not connected to a sewer in 2026 would pay an infrastructure fund fee of
S54 (Tax rate at $8.97/ $1,000 valuation FY15 X $400,000 home) to the infrastructure investment
fund, $133 increase in taxes on their $400,000 home and $57 ($0.81/ 1,000 gallons X 70,000 gallons
average/ year) more on their annual water bill to the sewer enterprise account for a total annual
increase of $244. This is the highest finance year shown in the first three phases. The same person on
a sewer would potentially still be paying for their initial hook-up cost loan and an operating cost based
on their sewer use (water usage). Since the agreement for using the Chatham wastewater treatment
plant is not final the operating costs are not known but are expected to initially be in the $145 to $175
per year range.

Table 3 is provided for comparison and shows what the cost impact to the tax rate would be if the
program were funded 100 percent on property taxes. As shown the increase to a homeowner of a
$400,000 home in 2026 would be $254 which is similar to the WIC recommended program ($244).

Table 4 similarly is provided for comparison and shows what the cost impact would be for using 75
percent on the tax rate and 25 percent from a sewer enterprise account. As shown the tax increase in
2026 would be $190 and the sewer enterprise fee would be $82 ($1.17/ 1,000 gallons X 70,000gpyr)
for a total of $272. This is 11.5 percent more than the WIC recommendation and 7 percent higher
than just being on the tax rate but shares the costs based on volume of water used (nitrogen
contributed).
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Table 2
WIC Recommendation — 1.5% Infrastructure Fund Plus 75% Taxes/25% Sewer Enterprise

Infrastructure L. Remaining to Average A'nnu?l
BrGpErCATaY Investment Debt Service Remaining to Property Tax Property Tax Tax Increase on Sewet‘ Consumption $ per 1,000 gal Contribution to Investment
Fund Amount Fund Funded Impact $400 K Property Enterprise (1,000 gal) Investment Fund Balance
Account Fund

2016 $47,000,000 $705,000 $165,750 -$539,250 SO 0.00000 SO SO 638,331 $0.00 $539,250 $539,250
2017 $48,175,000 $722,625 $163,838 -5558,788 SO 0.00000 SO SO 638,331 $0.00 $558,788 $1,098,038
2018 $49,379,375 $740,691 $161,925 -5578,766 SO 0.00000 S0 S0 638,331 $0.00 $578,766 $1,676,803
2019 $50,613,859 $759,208 $160,013 -$599,195 SO 0.00000 SO SO 638,331 $0.00 $599,195 $2,275,999
2020 $51,879,206 $778,188 $1,737,600 $959,412 $719,559 0.15309 $61 $239,853 638,331 $0.38 S0 $2,275,999
2021 $53,176,186 $797,643 $1,717,463 $919,820 $689,865 0.14678 $59 $229,955 638,331 $0.36 S0 $2,275,999
2022 $54,505,591 $817,584 $1,697,325 $879,741 $659,806 0.14038 $56 $219,935 638,331 $0.34 S0 $2,275,999
2023 $55,868,230 $838,023 $1,677,188 $839,164 $629,373 0.13391 $54 $209,791 638,331 $0.33 S0 $2,275,999
2024 $57,264,936 $858,974 $1,657,050 $798,076 $598,557 0.12735 $51 $199,519 638,331 $0.31 SO $2,275,999
2025 $58,696,560 $880,448 $1,636,913 $756,464 $567,348 0.12071 S48 $189,116 638,331 $0.30 SO $2,275,999
2026 $60,163,974 $902,460 $2,982,425 $2,079,965 $1,559,974 0.33190 $133 $519,991 638,331 $0.81 SO $2,275,999
2027 $61,668,073 $925,021 $2,946,530 $2,021,509 $1,516,132 0.32257 $129 $505,377 638,331 $0.79 SO $2,275,999
2028 $63,209,775 $948,147 $2,910,635 $1,962,488 $1,471,866 0.31316 $125 $490,622 638,331 $0.77 SO $2,275,999
2029 $64,790,019 $971,850 $2,874,740 $1,902,890 $1,427,167 0.30365 $121 $475,722 638,331 $0.75 SO $2,275,999
2030 $66,409,770 $996,147 $2,838,845 $1,842,698 $1,382,024 0.29404 $118 $460,675 638,331 $0.72 S0 $2,275,999
2031 $68,070,014 $1,021,050 $2,802,950 $1,781,900 $1,336,425 0.28434 5114 $445,475 638,331 $0.70 SO $2,275,999
2032 $69,771,764 $1,046,576 $2,767,055 $1,720,479 $1,290,359 0.27454 $110 $430,120 638,331 $0.67 SO $2,275,999
2033 $71,516,058 51,072,741 $2,731,160 51,658,419 51,243,814 0.26464 $106 $414,605 638,331 $0.65 SO $2,275,999
2034 $73,303,960 $1,099,559 $2,695,265 $1,595,706 $1,196,779 0.25463 $102 $398,926 638,331 $0.62 SO $2,275,999
2035 $75,136,559 51,127,048 $2,659,370 $1,532,322 $1,149,241 0.24451 $98 $383,080 638,331 $0.60 SO $2,275,999
2036 $77,014,973 $1,155,225 $2,495,975 $1,340,750 $1,005,563 0.21394 $86 $335,188 638,331 $0.53 SO $2,275,999
2037 $78,940,347 $1,184,105 $2,461,993 $1,277,887 $958,415 0.20391 $82 $319,472 638,331 $0.50 SO $2,275,999
2038 $80,913,856 $1,213,708 $2,428,010 $1,214,302 $910,727 0.19377 $78 $303,576 638,331 $0.48 SO $2,275,999
2039 $82,936,702 $1,244,051 $2,394,028 $1,149,977 $862,483 0.18350 $73 $287,494 638,331 $0.45 SO $2,275,999
2040 $85,010,120 $1,275,152 $1,145,045 -$130,107 SO 0.00000 S0 S0 638,331 $0.00 $130,107 $2,406,105
2041 $87,135,373 $1,307,031 $1,129,288 -$177,743 SO 0.00000 S0 S0 638,331 $0.00 $177,743 $2,583,848
2042 $89,313,757 51,339,706 $1,113,530 -$226,176 SO 0.00000 SO S0 638,331 $0.00 $226,176 $2,810,025
2043 $91,546,601 51,373,199 $1,097,773 -$275,427 SO 0.00000 SO S0 638,331 $0.00 $275,427 $3,085,451
2044 $93,835,266 51,407,529 $1,082,015 -$325,514 SO 0.00000 SO S0 638,331 $0.00 $325,514 $3,410,965
2045 $96,181,148 51,442,717 $1,066,258 -$376,460 SO 0.00000 SO S0 638,331 $0.00 $376,460 $3,787,425

Total $55,397,950 $21,175,477 $7,058,492 $3,787,425
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Table 3
100% from Property Taxes

Debt Service Property Tax Funded | Property Tax Impact | Tax; Average

Property Tax

2016 | $47,000,000 $165,750 $165,750 0.03527 S14
2017 | $48,175,000 $163,838 $163,838 0.03486 $14
2018 | $49,379,375 $161,925 $161,925 0.03445 S14
2019 | $50,613,859 $160,013 $160,013 0.03404 $14
2020 | $51,879,206 $1,737,600 $1,737,600 0.36969 $148
2021 | $53,176,186 $1,717,463 $1,717,463 0.36541 $146
2022 | $54,505,591 $1,697,325 $1,697,325 0.36113 $144
2023 | $55,868,230 $1,677,188 $1,677,188 0.35684 $143
2024 | $57,264,936 $1,657,050 $1,657,050 0.35256 $141
2025 | $58,696,560 $1,636,913 $1,636,913 0.34827 $139
2026 | $60,163,974 $2,982,425 $2,982,425 0.63455 $254
2027 | $61,668,073 $2,946,530 $2,946,530 0.62691 $251
2028 | $63,209,775 $2,910,635 $2,910,635 0.61927 $248
2029 | $64,790,019 $2,874,740 $2,874,740 0.61163 $245
2030 | $66,409,770 $2,838,845 $2,838,845 0.60400 $242
2031 | $68,070,014 $2,802,950 $2,802,950 0.59636 $239
2032 | $69,771,764 $2,767,055 $2,767,055 0.58872 $235
2033 | $71,516,058 $2,731,160 $2,731,160 0.58109 $232
2034 | $73,303,960 $2,695,265 $2,695,265 0.57345 $229
2035 | $75,136,559 $2,659,370 $2,659,370 0.56581 $226
2036 | $77,014,973 $2,495,975 $2,495,975 0.53105 $212
2037 | $78,940,347 $2,461,993 $2,461,993 0.52382 $210
2038 | $80,913,856 $2,428,010 $2,428,010 0.51659 $207
2039 | $82,936,702 $2,394,028 $2,394,028 0.50936 $204
2040 | $85,010,120 $1,145,045 $1,145,045 0.24362 $97
2041 | $87,135,373 $1,129,288 $1,129,288 0.24027 $96
2042 | $89,313,757 $1,113,530 $1,113,530 0.23692 $95
2043 | $91,546,601 $1,097,773 $1,097,773 0.23356 $93
2044 | $93,835,266 $1,082,015 $1,082,015 0.23021 $92
2045 | $96,181,148 $1,066,258 $1,066,258 0.22686 $91
Total $55,397,950 $55,397,950
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Property Tax

75% from Property Taxes and 25% from Sewer Enterprise Account

Debt Service

Table 4

Property Tax Funded

Property Tax Impact

Tax; Average

Water Bill

Portion

Average
Consumption
(1,000 gal)

$ per
1,000 gal

2016 $47,000,000 $165,750 $124,313 0.02645 $11 541,438 638,331 $0.06
2017 $48,175,000 $163,838 $122,878 0.02614 $10 $40,959 638,331 $0.06
2018 $49,379,375 $161,925 $121,444 0.02584 $10 540,481 638,331 $0.06
2019 $50,613,859 $160,013 $120,009 0.02553 $10 $40,003 638,331 $0.06
2020 $51,879,206 $1,737,600 $1,303,200 0.27727 S111 $434,400 638,331 $0.68
2021 $53,176,186 $1,717,463 $1,288,097 0.27406 $110 $429,366 638,331 $0.67
2022 $54,505,591 $1,697,325 $1,272,994 0.27084 $108 $424,331 638,331 $0.66
2023 $55,868,230 $1,677,188 $1,257,891 0.26763 $107 $419,297 638,331 $0.66
2024 $57,264,936 $1,657,050 $1,242,788 0.26442 $106 $414,263 638,331 $0.65
2025 $58,696,560 $1,636,913 51,227,684 0.26120 $104 $409,228 638,331 $0.64
2026 $60,163,974 $2,982,425 $2,236,819 0.47591 $190 $745,606 638,331 $1.17
2027 $61,668,073 $2,946,530 $2,209,898 0.47018 $188 $736,633 638,331 $1.15
2028 $63,209,775 $2,910,635 $2,182,976 0.46445 $186 $727,659 638,331 $1.14
2029 $64,790,019 $2,874,740 $2,156,055 0.45873 $183 $718,685 638,331 $1.13
2030 $66,409,770 $2,838,845 $2,129,134 0.45300 $181 $709,711 638,331 $1.11
2031 $68,070,014 $2,802,950 $2,102,213 0.44727 $179 $700,738 638,331 $1.10
2032 569,771,764 $2,767,055 $2,075,291 0.44154 $177 $691,764 638,331 $1.08
2033 $71,516,058 $2,731,160 $2,048,370 0.43581 $174 $682,790 638,331 $1.07
2034 $73,303,960 $2,695,265 $2,021,449 0.43009 $172 $673,816 638,331 $1.06
2035 $75,136,559 $2,659,370 $1,994,528 0.42436 $170 $664,843 638,331 $1.04
2036 $77,014,973 $2,495,975 $1,871,981 0.39829 $159 $623,994 638,331 $0.98
2037 $78,940,347 $2,461,993 51,846,494 0.39286 $157 $615,498 638,331 $0.96
2038 $80,913,856 $2,428,010 $1,821,008 0.38744 $155 $607,003 638,331 $0.95
2039 $82,936,702 $2,394,028 $1,795,521 0.38202 $153 $598,507 638,331 $0.94
2040 $85,010,120 $1,145,045 $858,784 0.18272 $73 $286,261 638,331 $0.45
2041 $87,135,373 $1,129,288 $846,966 0.18020 $72 $282,322 638,331 $0.44
2042 $89,313,757 $1,113,530 $835,148 0.17769 $71 $278,383 638,331 $0.44
2043 $91,546,601 $1,097,773 $823,329 0.17517 $70 $274,443 638,331 $0.43
2044 $93,835,266 $1,082,015 $811,511 0.17266 $69 $270,504 638,331 $0.42
2045 $96,181,148 $1,066,258 $799,693 0.17014 568 $266,564 638,331 $0.42
Total $55,397,950 $41,548,463 $13,849,488
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Other revenue sources discussed but dismissed or left for consideration in future included:
A. Occupancy Tax Increase - raise local room tax from 4% to 6%:

Pros:

= Additional funding source.
= Little impact on residents as paid mostly by visitors.
= Not a large overall amount of funding generated but helps.

Cons:

= Possible negative effect on tourism.
= About 18 companies in Harwich impacted by this tax and each is already a major taxpayer.

=  Number of motel and B&B rooms has been declining with shift to private home rentals; so
collectable fees likely to decrease over time.

=  Could put Harwich businesses at a disadvantage to those in neighboring communities.
B. Betterments:

Pros:

= Town may lien property - reasonable chance of insuring payment.
=  Appearance of fairness as property which gets direct benefit would pay.
= Low interest loans available to property owners.

= History of use for capital improvements (not much use in recent years by municipalities for sewer
projects).

= Can be invoiced on town tax bills (but not tax deductible).

Cons:

= Narrow base of funding for wastewater program that is applicable to entire town.
=  Mismatch between benefits and those obligated to pay (i.e., few pay for benefit of everyone).

= Sewered areas selected based on least cost to town and higher density areas; not based on basic
need.
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=  Must be based on uniform unit method - bedrooms, water use, frontage, etc or equivalent
dwelling units (EDUs).

= Sewer betterment assessments may be inequitable if based on phasing of each watershed
sewering project.

= Not tax deductible.

= Betterments were more common when municipality only had to pay 10% of program costs.
= Perception that property has been "bettered" is open to debate.

C. Impact Fees - New Construction: Potential Revenues:

Pros:

=  Extracts fees from new growth and new developments.
=  Town-wide fee.

Cons:

= Discourages economic development (supports a no growth policy) - negative impact on new
construction with Wastewater Implementation Advisory Committee (WIAC) proposed fees range:

$18K/home
S6K/addition
S6K/condo

- $3K/commercial

= Must pass "Nexus" test set by Scotus in Koontz, Nolan & Dolan, i.e., fee must be proportional to
cost - can't shift cost to new construction as cost should be proportionally borne by all property
owners.

= Must pass Emerson College test - can't charge more than expected benefit (fee must be roughly
equal cost of providing service).

= Not tax deductible.
D. Flat fee on all parcels: Potential Revenues:

Pros:

=  Town-wide fee.
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Cons:

=  Probably a tax as not specifically related to service (contributes to 2 1/2 cap).
=  Must pass Emerson College test.

= Special legislation needed.

= Not tax deductible.

= Requires designating a wastewater district.

E. Increase in Beach Stickers/ Parking Fees

Pros:

= Paid for mainly by tourists.
= Directly related to those using our water resources and improving/ restoring water quality.
= Current fees are modest.

Cons

= Relatively small overall revenue source.

CC: Chris Clark, Town Administrator
David Young, CDM Smith
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The Commonwealth of Massachusetts

Executive Office of Energy and Environmental Affairs
100 Cambridge Street, Suite 900

@Boston, MA 02114
Deval L. Patrick
GOVERNOR Tel: (617) 626-1000
Fax: (617} 626-1181
Richard K. Sullivan Jr. hitp:/www. mass.govienvir
SECRETARY
April 4,2014
PUBLIC BENEFIT DETERMINATION
AND
CERTIFICATE OF THE SECRETARY OF ENERGY AND ENVIRONMENTAL AFFAIRS
ON THE
NOTICE OF PROJECT CHANGE
PROJECT NAME : Muddy Creek Restoration Bridge Project
PROJECT MUNICIPALITY : Harwich and Chatham
PROJECT WATERSHED : Pleasant Bay
EEA NUMBER 115022
PROJECT PROPONENT : Towns of Chatham and Harwich

DATE NOTICED IN MONITOR  : February 26, 2014

Pursuant to the Massachusctts Environmental Policy Act (M.G.L. ¢. 30, ss. 61-62]) and
Sections 11.10 and 11.11 of the MEPA Regulations (301 CMR 11.00), I have reviewed the
Notice of Project Change (NPC) for this project and hercby determine that it does not require
further MEPA review. In a separate Draft Record of Decision (DROD) also issued today, I have
proposed to grant a Waiver from the requirement to prepare a Mandatory Environmental Impact
Report (EIR) for the project. This Certificate sets forth the issues that must be addressed by the
Proponent during permitting and discusses recommendations that were submitted on the project
during the MEPA comment period.

In addition, this Certificatc serves as the Public Benefit Determination consistent with the
provisions of An Act Relative to Licensing Requirements for Certain Tidelands (2007 Mass. Acts
ch. 168, sec.8) (the Act) and the Public Benefit Determination regulations (301 CMR 13.00).

Project Description

As described in the NPC, the Muddy Creek Restoration Bridge Project (MCRBP)
consists of the replacement of existing culverts with a single-span bridge to restore natural tidal
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flow and water quality to 55 acres of Salt Marsh and other wetland resources associated with
Muddy Creek (Monomoy River) upstream of Route 28. Currently, tidal flow is impeded by the
undersized stone culverts that convey flow between Muddy Creek and Pleasant Bay.

The project is being advanced by the Towns of Chatham and Harwich, with support from
the Massachusetts Division of Ecological Restoration (DER) and the U.S. Fish and Wildlife
Service Partners for Fish and Wildlife Program.

Specifically, tidal flow will be increased by replacing the undersized culverts under
Route 28 (Orleans Road/Orleans-Chatham Road) over Muddy Creek in Harwich and Chatham,
with a 94-foot single span steel bridge. This will permanently restore tidal flushing between
Muddy Creek and Pleasant Bay. The project will improve public access to Muddy Creek and
improve the management of stormwater. The project will include the temporary closure of Route
28, install temporary water control measures, excavate roadway embankment, demolish the
existing culverts, construct a trapezoidal channel, install the bridge and abutments, and grade and
re-vegetate the construction area.

Procedural History

The Town of Harwich submitted an Expanded Environmental Notification Form (EENF)
for the Comprehensive Wastewater Management Plan (CWMP). Within this EENF, the Town
requested a Phase 1 Waiver for the MCRBP to proceed as a severable project. I issued a
Certificate on April 12, 2013 requiring the submission of an Environmental Impact Report (EIR)
for the CWMP. On May 10, 2013 the Final Record of Decision (FROD) was published
approving the Phase 1 Waiver allowing the MCRBP to move forward as a severable project from
the CWMP. Because the EENF did not contain specific details regarding the configuration of the
proposed culvert replacement, or potential impacts to the surrounding natural resources, the
Town was directed to submit an NPC when this information became available.

Project Site

Muddy Creek is located on Cape Cod along the boundary between Harwich and
Chatham. Muddy Creek is approximately 1.5 miles long and is part of the Pleasant Bay estuarine
system. The project site is located within the Pleasant Bay Area of Critical Environmental
Concern (ACEC), which is a diadromous fish run and contains shellfish. Shellfishing and
swimming is allowed on the north side (Pleasant Bay side) of Muddy Creek; but are prohibited
on the south side of Route 28. The improvements to water quality are anticipated to restore
shellfishing in the lower basin of Muddy Creek in future years.

Route 28 and its associated earthen embankment separate Muddy Creek from the
receiving waters of Pleasant Bay. The 20-foot tall embankment and twin stone culverts were
constructed in the 1930s and are approximately 30 inches wide and 45 inches tall. The culverts
restrict tidal flow, which exacerbates degradation of water quality caused by bacterial (fecal
coliform) contamination from stormwater run-off and wildlife, and nitrogen loading from
watershed land uses. In 2005, a Total Maximum Daily Load {TMDL) for bacteria (fecal
coliform) was established for Muddy Creek. In 2006, TMDLs for Total Nitrogen were
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established for Upper and Lower Muddy Creek, respectively. Sustained impairment ot water
quality in Muddy Creek has been linked to degradcd wetlands, fisheries, shellfisheries and avian
habitat. Specifically, the limited flushing has led to the proliferation of freshwater and brackish
wetland vegetative species such as Phragmites and Typha in lieu of vegetative species that prefer
more saline water (i.e. Spartina).

For the past ten years, the Towns of Harwich and Chatham, the Pleasant Bay Alliance
(Alliance), and Massachusetts Division of Ecological Restoration (DER) have studied ways to
restore water quality, wetlands and habitat in Muddy Creek. The Alliance is an organization
formed by the Towns of Orleans, Chatham, Harwich and Brewster to oversee resource
management planning for Pleasant Bay. In 2009, DER commissioned hydrodynamic modeling to
determine the optimal inlet size necessary to restore tidal exchange. Modeling indicated that a
single 24-foot wide opening would optimize tidal exchange with sufficient velocity to prevent
the channel from filling in. In 2010, the Alliance commissioned the School for Marine Science
and Technology (SMAST) at University of Massachusetts (UMASS) Dartmouth to assess
improvements in water quality that would result from a 24-foot wide rectangular opening. In
2011, the Towns and the Alliance obtained funds from the Cape Cod Conservation District
through the Cape Cod Water Resources Restoration Project to study impacts to wetlands,
shellfish, finfish, rare species and water quality from the larger opening. The study confirmed
that a wider opening would significantly improve degraded wetlands, water quality and
ecological health in Muddy Creek without negatively impacting the rest of Pleasant Bay. This
report also concluded that impacts associated with nitrogen loading could be reduced or
eliminated by replacing the existing culverts with a larger channel. DER designated the Muddy
Creek Restoration Project a Priority Wetlands Restoration Project in 2012.

Environmental Impacts

This is an environmental restoration project which has been designed to improve
wetlands, fish and wildlife habitat, and water quality at the site and within the Muddy Creek
system. The project will provide a significant net environmental benefit but will also include
temporary and long-term environmental impacts, particularly to wetland resource areas. Potential
environmental impacts associated with construction include alteration of approximately 1,680
square feet (sf) of Land Under the Ocean (1.UO), approximately 5,100 sf of Coastal Beach
(which is expected to change slightly over time as sediment moves), 330 linear feet (if) of
Coastal Bank, 1,000 sf of Salt Marsh, and approximately 1,680 sf of Land Containing Shelifish.
Approximately 50,425 sf of the proposed construction area is considered Land Subject to Coastal
Storm Flowage (I.SCSF).

Project improvements will include the transition of existing Bordering Vegetated
Wetlands (BVW) to Salt Marsh. This anticipated transition is due to an increase in water column
salinity in upper Muddy Creek and an increase in tidal inundation over 16.6 acres that will resuit
in a transition of 18.6 acres of existing BVW to more salt-tolerant marine and brackish wetlands
vegetation, "
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Permitting and Jurisdiction

The project is subject to MEPA review and preparation of a Mandatory EIR pursuant to
301 CMR 11.03(3)(a)(1)(a) because it requires a State Agency Action and involves the direct
alteration of one or more acres of Salt Marsh or Bordering Vegetated Wetland. The project
requires a 401 Water Quality Certification (WQC) and a Chapter 91 (¢.91) License from the
Massachusetts Department of Environmental Protection (MassDEP). The project may require
review by Natural Heritage & Endangered Species Program (NHESP) pursuant to the
Massachusetts Endangered Species Act (MESA).

The project requires Order of Conditions from the Chatham and Harwich Conservation
Commissions (or Superseding Order(s) of Conditions from MassDEP if one or both of the local
Orders are appealed).

In addition, the project requires approval under the U.S. Army Corps of Engineers
(ACOQE) Section 404 Clean Water Act and Section 10 Rivers and Harbor Act, as well as Federal
Consistency Review by the Office of Coastal Zone Management (CZM). The Massachusetts
Historical Commission (MHC) will also review the project in its role as the State Historic
Preservation Officer (SHPQ) pursuant to Section 106 of the National Historic Preservation Act
(NHPA) and will require a Preliminary Determination from the United States Coast Guard for a
Bridge Permit.

Because the project will receive State Financial Assistance, MEPA jurisdiction is broad
in scope and extends to all aspects of the project that may cause Damage to the Environment, as
defined in the MEPA regulations.

Waiver Request

The proponent submitted an NPC for the project with a request for a Waiver from the
requirement to prepare a Draft and Final EIR. The NPC generally describes how the project
meets the Wavier criteria outlined in 301 CMR 11.11 and the EENF was subject to an extended
comment period, as required. The comments received on the NPC are generally supportive of
the waiver request.

Review of the NPC

The NPC included a detailed project description including restoration goals, identified
potential environmental impacts, and addressed the project’s consistency with the criteria for a
Waiver. The NPC contained photographs of the project sitc identifying the proposed areas of
work, and design plans identifying wetland resource areas, existing and proposed conditions,
erosion and sedimentation control measures, as well as proposed access and staging areas.

The project has not specified credit for nitrogen reductions that could have a beneficial
effect on wastewater management. 1 expect that the Town of Harwich’s CWMP will contain
approptiate monitoring to evaluate the effects of nitrogen reductions that can later be applied to
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wastewater management for the Town of Harwich. The project includes monitoring as part of its
mitigation plan, but will need further details to quantify water quality in the CWMP.

Alternative Analysis

Alternatives include the No Build, Pre-cast Concrete Culvert, and Pre-cast Concrete
Bridge. The alternatives analysis alse looked at four alternative designs for the Preferred
Alternative and rated them in terms of restoration benefits, minimization of construction impacts,
public access and cost. As a part of the design phase of the project, the Preferred Alternative was
selected which is described in the NPC as a design that provides the best combination of
maximization of benefits and minimization of construction impacts on wetland resource areas.

The Preferred Alternative, collectively referred to as the accelerated bridge construction
technique, is comprised of a steel beam superstructure with a composite pre-cast concrete deck.
The use of pre-cast elements will eliminate concrete curing requirements and concrete pour
sequencing periods, significantly reducing the substructure construction period. The structures
will be pre-fabricated in an off-site construction shop, shipped to the project site for installation
(thereby eliminating the need for steel member erection, shear stud welding, steel detail erection,
and concrete deck pour and curing). This accelerated approach will significantly reduce the
construction duration and impacts to the surrounding natural resources. The total duration of road
closures can be reduced from months to weeks using this Accelerated Bridge Construction
approach. This approach will also reduce the amount of time needed for work in wetland
resource areas, including site management activities such as staging and water control.

The NPC also described two alternatives for gaining construction access to the underside
of the bridge. In general, Alternative 1 would minimizes natural resource disturbance, with all
construction activity using the footprint of existing roadway. However, construction of under-
bridge elements, including channel excavation, may not be feasible from the roadbed. Therefore,
a second access alternative, which would employ swamp mats or equivalent, would provide
temporary access across Coastal Beach and Salt Marsh. Alternative 2 would have a greater Limit
of Work, but a substantially shorter construction period. Alternative 1 is the preferred alternative.
The NPC indicates that bid documents will be structured to require this approach; however, the
construction means and methods will be selected by the contractor. If Alternative 2 is sclected,
the NPC states that the Conservation Commissions and MassDEP will be notified in writing
prior to the commencement of any work.

Wetlands

As noted previously, the project site contains a variety of wetland resource areas
including: LUQ; Coastal Beach; Coastal Bank; Land Containing Shellfish; and LSCSF. While
the project will be restorative in nature and have many positive benefits to overall wetland
habitat, some areas of wetlands will be altered in order to achieve the final project design. In
some instances, impacts will be temporary in nature, while others will result in a permanent
change to the location and type of wetland resource areas.



EEA# 15022 PBD and NPC Certificate April 4,2014

The NPC describes the findings of a 2012 report that contains a detailed summary of
wetlands and shellfish and finfish resources in and around Muddy Creek. The report evaluated
how resources would respond to alternative tidal exchange regimes including a 24-foot channel
opening or comparable trapezoidal opening. The key findings of the report based on
hydrodynamic and water quality modeling are:

o A 24-foot wide opening would provide optimal tidal flushing to the Muddy Creek sub-
estuary to achieve desired restoration benefits while avoiding excessive
scouring/sedimentation of the channel at the upstream and downstream ends of the bridge
replacement structure. Subsequent modeling determined that a trapezoidal channel with a
22-foot bottom width and 1.7:1 side slope would result in comparable tidal flushing, to
accommodate the preferred bridge design.

e Water column concentrations of nutrients and bacteria will be reduced in Muddy Creek,
without negative impacts to water quality in surrounding areas of Pleasant Bay.
Dissolved oxygen in the water column is expected to increase,

o Increased tidal range and improved water quality will restore wetlands. Specifically, an
increase in tidal range is expected to cause expansion of low marsh communities
(dominated by Spartina alternaflora). Current subtidal areas will transition into intertidal
mmud flats that will eventually colonize with vegetation. Areas of high marsh (dominated
by Spartina patens) will transition to low marsh. Salt Marsh is expected to increase
throughout the project improvement area.

e Changes in salinity and tidal range will result in a contraction of invasive species such as
Phragmites.

e The enlarged inlet will improve water quality and habitat for diadromous fish species,
and will enhance fish passage currently restricted by the culverts.

o Shellfish habitat will be enhanced as dissolved oxygen improves and environmental
conditions become more conducive for shellfish recruitment, settling of shellfish larvae,
and expansion of Salt Marsh.

The existing 2.7 acres of Salt Marsh will benefit from increased tidal exchange. In
addition, transition of existing Bordering Vegetated Wetlands (BVW) to Salt Marsh is
anticipated due to an increase in water column salinity in upper Muddy Creek and an increase in
tidal inundation over 16.6 acres that will result in a transition of up to 18.6 acres of existing
BVW (below elevation 4.0 feet) to more salt tolerant marine and brackish wetlands vegetation.
The inundation resulting from tides less frequent than the annual high tide and less frequent
storm events was not considered to have as significant an impact on the Salt Marsh.

Chapter 91 Licensing

| note that Muddy Creek is featured on MassDEP’s Massachusetts Mouth of Coastal
River Map and would be typically considered Riverfront Area; however, pursuant to 310
CMR10.58(6)(1), the proposed project is water-dependent under the Chapter 91
Regulations, and therefore is exempt from the Riverfront Protection Act. This exemption is valid
provided that the project receives a Waterways License under 310 CMR 9.00.
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The construction area and project improvement area contain filled and flowed tidelands.
The Waterways Regulations categorically restrict the licensing of certain structures and proposed
improvement dredging within Areas of Critical Environmental Concern (310 CMR 9.32(1)(e)
and 9.40(1)); however, MassDEP stated in its comments that this project would be eligible for a
license as it is a "publicly-owned structure for water-dependent use” and would serve the purpose
of fisheries or wildlife enhancement.

Public Benefits Determination

Consistent with the provisions of An Act Relative to Licensing Requirements for Certain
Tidelands (2007 Mass. Acts ch. 168, sec.8) (the Act), which was enacted on November 15, 2007,
and corresponding regulations at 301 CMR 13.00, I must conduct a Public Benefit Determination
(PBD) for this project in conjunction with the EIR. As a water-dependent project, it is presumed
that this project will meet the regulatory criteria and provide adequate public benefit in
accordance with 301 CMR 13.04 and, therefore, I am not requiring a separate PBD. | am
satisfied that the project’s impacts to tideland resources can be adequately addressed during the
¢.91 licensing process.

Rare Species

The project site is mapped as both Priority and Estimated Habitat for endangered species
in the NHESP Natural Heritage Atlas (1 3™ Edition, 2008). Two State-listed Species of Special
Concern have been identified at the site, the Common Tern (Sterna hirundo) and Eastern Box
Turtle (Terrapene carolina). The Division of Fisheries and Wildlife’s NHESP has indicated that
the project will not result in a prohibitive “take™ of state-listed rare species pursuant to MESA.

Stormwater

The NPC describes the contribution of stormwater run-off to nutrient and bacterial
contamination in Muddy Creek. The Bacterial TMDL for Muddy Creek indicates that the most
likely sources for fecal coliform bacteria are waterfowl and stormwater run-off. The new bridge
will include measures to enhance the collection and filtration treatment of stormwater for the
removal of total suspended solids and pollutants. The project’s stormwater management system
will improve stormwater runoff quality in compliance with Stormwater Management Standards.
One deep sump catch basin with a hood will be installed along the roadway at each end of the
bridge. The deep sump catch basins will remove sediment and other solids and the hoods will
trap floatables prior to discharge. The overall drainage of Route 28 will not be affected by this
project. The project will not create additional impervious arcas nor will it generate additional
stormwater runoff. The project will improve stormwater management by incorporating effective
treatment prior to discharge within the section of Route 28 that crosses Muddy Creek.

Greenhouse Gas Emissions (GHG)
The project is subject to the MEPA Greenhouse Gas Policy and Protocol (GHG Policy)

because it exceeds thresholds for a mandatory EIR. The GHG Policy includes a de minimus
exemption for projects that will produce minimal amounts of GHG emissions. This is an
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ecological restoration project that is designed to improve habitat and water quality. GHG
emissions will be limited to the construction period of the project. As such, this project falls
under the GHG Policy’s de minimis exemption; therefore, the Proponent is not required to
prepare a GHG analysis. The Proponent has committed to minimize idling of construction
vehicles and 1 encourage the use of additional measures to reduce construction-period GHG
emissions, such as using bio-fuels in off-road construction equipment.

Construction Period
The construction will be divided into three distinct phases:

o Phase 1: Partial excavation of the channel, installation of a temporary pipe and outlet
protection to redirect the flow from the existing culverts, and construction of the East side
substructure elements. A water control system will be installed to manage the flow of
water during construction.

o Phase 2: Full removal of existing culverts and construction of the channel and scour
protection, and construction of the West side substructure,

¢ Phase 3: Construct superstructure, roadway completion, and restoration of disturbed
areas.

All project construction activities are anticipated to occur within one full construction
season, starting in May 2015 with substantial completion by December 2015. The NPC states
that during construction, traffic management will consist of closure of Route 28 for
approximately two months, with a proposed detour. In-water work is scheduled to take place
outside of the anticipated time-of-year (TOY) restriction for fisheries resources which extends
from January 15, 2015 through June 30, 2015; however further discussions with Division of
Marine Fisheries will determine final TOY restriction for fisheries resources. To facilitate fish
passage and wildlife movement during construction, a water management plan will be approved
and implemented that will include maintaining a basc flow through the channel. A sediment and
erosion control plan will be developed for construction activities and will be employed during all
phases of the project.

As recommended by MassDEP, I encourage the Town to participate in the MassDEP
Diesel Retrofit Program to mitigate the construction period impacts of diesel emissions. The
Town may The project must also comply with the Solid Waste and Air Pollution Control
regulations, pursuant to M.G.L. c.40, s.54.

Mitigation Measures

The Proponent has committed to the following measures to avoid, minimize and mitigate
environmental impacts, including:

* Removal of abutments in sections to control residual sediments during the restoration of
the stream;

e Maintaining tidal flow on one side of Muddy Creek while work is being conducted in-
the-dry on the opposite side;
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e Implementation of Best Management Practices (BMP) for use of construction machinery
in proximity to waters, including refueling outside of the wetlands and waterways, or
providing containment, managing debris and waste;

¢ Usc of swamp mats for work on the Coastal Beach/Salt Marsk; and

» Visual water quality and wildlife/fish movement monitoring during in-water work.

The new Muddy Creek channel grades will be established subsequent to the completion
of the bridge work. The portion of the stream bank to be impacted by the activities will be
restored at the new Mean Annual High Water Line. The slopes of the channel will be graded
such that they will match the existing grades as much as possible. All areas of Salt Marsh to be
disturbed by construction will be then be planted with two-inch plugs (species to be determined
based on disturbance areas).

An important component of the project following implementation will be post-
construction monitoring to document the attainment of habitat restoration goals. The monitoring
program will encompass tidal flow, vegetation and water quality. Tides will be monitored for a
complete lunar cycle following construction and post-construction tidal hydrology will be
compared with the pre-restoration condition. Water quality monitoring will also be used to
quantify improvements post-construction. Thirteen years of baseline water quality data in Muddy
Creek is available and the Pleasant Bay Alliance plans to continue water quality monitoring
program in Muddy Creek to demonstrate anticipated improvements in the water quality in the
project improvement area. Pre-restoration monitoring of vegetation has been completed and
vegetation will be monitored using transects and photographic menitoring after construction is
complete. Monitoring will occur for three growing seasons following construction. In addition,
newly revegetated Salt Marsh and minor buffer zone restoration areas will be monitored twice
every growing season by a botanist or wetland scientist to evaluate whether 75 percent cover by
desirable species is established within two full growing seasons following the restoration. If the
75 percent survivorship of the planted and seeded pative species cover is not reached at the end
of the second full growing season, or if bank failure is occurring, a plan will be submitted to the
Harwich and Chatham Conservation Commissions and MassDEP to propose corrective actions
and achieve the restoration goals. The monitoring plan will include observation of erosion or
rutting issues on the newly established banks.

Conclusion

Based on a review of the information provided in the NPC and consultation with the
relevant public agencies, I find that the potential impacts of this project do not warrant further
MEPA review. Outstanding issues may be addressed during the local, State, and federal
permitting processes. Comment letters support the project, the Waiver request, and do not
identify alternatives or mitigation measures that warrant additional analysis through an EIR.

1 have also issued today a DROD proposing to grant a Waiver from the requirement to
prepare an EIR for the project. The DROD will be published in the next edition of the
Environmental Monitor on April 9, 2014 in accordance with 301 CMR 11.15(2), which begins
the public comment period. The public comment period lasts for 14 days and will end on April
23, 2014. Based on written comments received concerning the DROD, 1 shall issue a Final
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Record of Decision (FROD) or a Scope within seven days after the close of the public comment
period, in accordance with 301 CMR 11.15(6).

April 4, 2014
Date

Comments received:

03/13/2014  Chatham Conservation Foundation

03/24/2014  Cape Cod Commission

03/26/2014  Cape Cod Conservation District

03/26/2014  Pleasant Bay Alliance

03/27/2014  Natural Heritage & Endangered Species Program

03/27/2014  Division of Ecological Resources

03/28/2014  Massachusetts Board of Underwater Archaeological Resources
03/28/2014  Massachusetts Department of Environmental Protection — Southeast
03/28/2014  Friends of Pleasant Bay

RKS/ACC/acc
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SECRETARY

April 25, 2014
FINAL RECORD OF DECISION

PROJECT NAME : Muddy Creek Restoration Bridge Project

PROJECT MUNICIPALITY : Harwich and Chatham

PROJECT WATERSHED : Pleasant Bay

EEA NUMBER 1 15022

PROJECT PROPONENT : Towns of Chatham and Harwich

DATE NOTICED IN MONITOR  : April 9, 2014

Pursuant to the Massachusetts Environmental Policy Act (M.G.L.c.30, ss. 61-62I) and
Section 11.11 of the MEPA Regulations (301 CMR 11.00), I have reviewed this project and
hereby grant a Waiver from the categorical requirement to prepare an Environmental Impact
Report (EIR). In a separate Certificate also issued on April 4, 2014, T have sct forth the
outstanding issues related to the project that can be addressed by permitting agencies.

Project Description

As described in the NPC, the Muddy Creek Restoration Bridge Project (MCRBP)
consists of the replacement of existing culverts with a single-span bridge to restore natural tidal
flow and water quality to 55 acres of Salt Marsh and other wetland resources associated with
Muddy Creek (Monomoy River) upstream of Route 28. Currently tidal flow is impeded by the
restrictive undersized stone culverts that convey flow between Muddy Creck and Pleasant Bay.

The project is being advanced by the Towns of Chatham and Harwich, with support from
the Massachusetts Division of Ecological Restoration (DER) and the U.S. Fish and Wildlife
Service Partners for Fish and Wildlife Program.

Specifically, tidal flow will be increased by replacing the undersized culverts under
Route 28 (Orleans Road/Orleans-Chatham Road) over Muddy Creek in Harwich and Chatham,
with a 94-foot single span steel bridge. This will permanently restore tidal flushing between
Muddy Creek and Pleasant Bay. The project will improve public access to Muddy Creek and
improve the management of stormwater. The project will include the temporary closure of Route
28, install temporary water control measures, excavate roadway embankment, demolish the
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existing culverts, construct a trapezoidal channel, install the bridge and abutments, and grade and
re-vegetate the construction area.

Procedural History

The Town of Harwich submitted an Expanded Environmental Notification Form (EENF)
for the Comprehensive Wastewater Management Plan (CWMP). Within this EENF, the Town
requested a Phase 1 Waiver for the MCRBP to procecd as a severable project. 1 issued a
Certificate on April 12, 2013 requiring the submission of an Environmental Impact Report (EIR)
for the CWMP. On May 10, 2013 the Final Record of Decision (FROD) was published
approving the Phase 1 Waiver allowing the MCRBP to move forward as a severable project from
the CWMP. Because the EENF did not contain specific details regarding the configuration of the
proposed culvert replacement, or potential impacts to the surrounding natural resources, the
Town was directed to submit an NPC when this information became available.

Project Site

Muddy Creek is located on Cape Cod along the boundary between Harwich and
Chatham. Muddy Creek is approximately 1.5 miles long and is part of the Pleasant Bay estuarine
system. The project site is located within the Pleasant Bay Area of Critical Environmental
Concern (ACEC), which is a diadromous fish run and contains shellfish. Shellfishing and
swimming is allowed on the north side (Pleasant Bay side) of Muddy Creek; but are prohibited
on the south side of Route 28. The improvements to water quality are anticipated to restore
shellfishing in the lower basin of Muddy Creek in future years.

Route 28 and its associated earthen embankment separate Muddy Creek from the
receiving waters of Pleasant Bay. The 20-foot tall embankment and twin stone culverts were
constructed in the 1930s and are approximately 30 inches wide and 45 inches tall. The culverts
restrict tidal flow, which exacerbates degradation of water quality caused by bacterial (fecal
coliform) contamination from stormwater run-off and wildlife, and nitrogen loading from
watershed land uses. In 2005, a Total Maximum Daily Load (TMDL) for bacteria (fecal
coliform) was established for Muddy Creek. In 2006, TMDLs for Total Nitrogen were
established for Upper and Lower Muddy Creek, respectively. Sustained impairment of water
quality in Muddy Creek has been linked to degraded wetlands, fisheries, shellfisheries and avian
habitat. Specifically, the limited flushing has led to the proliferation of freshwater and brackish
wetland vegetative species such as Phragmites and Typha in lieu of vegetative species that prefer
more saline water (i.e. Spartina).

For the past ten years, thc Towns of Harwich and Chatham, the Pleasant Bay Alliance
(Alliance), and Massachusetts Division of Ecological Restoration (DER) have studied ways to
restore water quality, wetlands and habitat in Muddy Creek. The Alliance is an organization
formed by the Towns of Orleans, Chatham, IHarwich and Brewster to oversee resource
management planning for Pleasant Bay. In 2009, DER commissioned hydrodynamic modeling to
determine the optimal inlet size neccssary to restore tidal exchange. Modeling indicated that a
single 24-foot wide opening would optimize tidal exchange with sufficient velocity to prevent
the channel from filling in. In 2010, the Alliance commissioned the School for Marine Science
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and Technology (SMAST) at University of Massachusetts (UMASS) Dartmouth to assess
improvements in water quality that would result from a 24-foot wide rectangular opening. In
2011, the Towns and the Alliance obtained funds from the Cape Cod Conservation District
through the Cape Cod Water Resources Restoration Project to study impacts to wetlands,
shellfish, finfish, rare species and water quality from the larger opening. The study confirmed
that a wider opening would significantly improve degraded wetlands, water quality and
ecological health in Muddy Creek without negatively impacting the rest of Pleasant Bay. This
report also concluded that impacts associated with nitrogen loading could be reduced or
eliminated by replacing the existing culverts with a larger channet. DER designated the Muddy
Creek Restoration Project a Priority Wetlands Restoration Project in 2012.

Environmental Impacts

This is an environmental restoration project which has been designed to improve
wetlands, fish and wildlife habitat, and water quality at the site and within the Muddy Creck
system. The project will provide a significant net environmental benefit but will also include
temporary and long-term environmental impacts, particularly to wetland resource areas. Potential
environmental impacts associated with construction include alteration of approximately 1,680
square feet (sf) of Land Under the Ocean (LUO), approximatcly 5,100 sf of Coastal Beach
(which is expected to change slightly over time as sediment moves), 330 linear feet (If) of
Coastal Bank, 1,000 sf of Salt Marsh, and approximately 1,680 sf of Land Containing Shellfish.
Approximately 50,425 sf of the proposed construction area is considered Land Subject to Coastal
Storm Flowage (LSCSP).

Project improvements will include the transition of existing Bordering Vegetated
Wetlands (BVW) to Salt Marsh. This anticipated transition is due to an increase in water column
salinity in upper Muddy Creek and an increase in tidal inundation over 16.6 acres that will result
in a transition of 18.6 acres of existing BVW to more salt-tolerant marine and brackish wetlands
vegetation.

Permitting and Jurisdiction

The project is subject to MEPA review and preparation of a Mandatory EIR pursuant to
301 CMR 11.03(3)(a)(1)(a) because it requires a State Agency Action and involves the direct
alteration of one or more acres of Salt Marsh or Bordering Vegetated Wetland. The project
requires a 401 Water Quality Certification (WQC) and a Chapter 9] (¢.91) License from the
Massachusetts Department of Environmental Protection (MassDEP). The project may require
review by Natural fleritage & Endangered Species Program (NHESP) pursuant to the
Massachusetts Endangered Species Act (MESA).

The project requires Order of Conditions from the Chatham and Harwich Conservation
Commissions (or Superseding Order(s) of Conditions from MassDEP if one or both of the local
Orders are appealed).

In addition, the project requires approval under the U.S. Army Corps of Engineers
(ACOE) Section 404 Clean Water Act and Section 10 Rivers and Harbor Act, as well as Federal
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Consistency Review by the Office of Coastal Zone Management (CZM). The Massachusetts
Historical Commission (MHC) will also review the project in its role as the State Historic
Preservation Officer (SHPO) pursuant to Section 106 of the National Historic Preservation Act
(NHPA) and will require a Preliminary Determination from the United States Coast Guard for a
Bridge Permit.

Because the project will receive State Financial Assistance, MEPA jurisdiction is broad
in scope and extends to all aspects of the project that may cause Damage to the Environment, as
defincd in the MEPA regulations.

Waiver Request

The proponent submitted an NPC for the projcct with a request for a Waiver from the
requirement to prepare a Draft and Final EIR. The NPC generally describes how the project
meets the Wavier criteria outlined in 301 CMR 11.11 and the NPC was subject to an extended
comment period, as required. The comments received on the NPC are generally supportive of
the waiver request.

Standards for All Waivers

The MEPA regulations at 301 CMR 11.11(1) state that [ may waive any provision or
requirement in 301 CMR 11.00 not specifically required by MEPA and may impose appropriate
and relevant conditions or restrictions, provided that I find that strict compliance with the
provision or requirement would:

(a) Result in an undue hardship for the Proponent, unless based on delay in compliance
by the Proponent; and,
(b) Not serve to avoid or minimize Damage to the Environment.

Determinations for an EIR Waiver

The MEPA regulations at 301 CMR 11.11(3) state that, in the case of a Waiver of a
mandatory EIR review threshold, I shall at a minimum base the finding required in accordance
with 301 CMR 11.11(1)(b) stated above on a determination that:

(a) The project is likely to cause no Damage to the Environment; and,

(b) Ample and unconstrained infrastructure facilities and services exist to support those
aspects of the project within subject matter jurisdiction.

Findings

Based on the NPC and consultation with State Agencies, 1 find that the Waiver request
has merit and that the Proponent has demonstrated that the proposed project meets the standards
for all waivers at 301 CMR 11.11(1). I find that strict compliance with the requirement to
prepare a Mandatory EIR for the project would result in undue hardship as it would only serve to
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lengthen the review process without providing additional benefit because additional analysis of
alternatives and /or mitigation through MEPA is not warranted. Although the project exceeds
the mandatory EIR threshold for alteration of Salt Marsh, Bordering Vegetated Wetlands (BVW)
and other wetland resources, the project is proposed as an environmental restoration project and
the purpose is to improve wellands, fish and wildlife habitat, and water quality at the site and
within the Muddy Creek system, The existing 2.7 acres of Salt Marsh will benefit from increased
tidal exchange. In addition, transition of existing BVW to Salt Marsh is anticipated due to an
increase in water column salinity in upper Muddy Creek and an increase in tidal inundation over
16.6 acres that will result in a transition of up to 18.6 acres of existing BVW to more salt tolerant
marine and brackish wetlands vegetation.

] also find that compliance with the requirement to prepare an EIR for the project would
not serve to avoid or minimize Damage to the Environment, In accordance with 301 CMR
11.11(3), this finding is based on my determination that:

1. The project is not likely to cause Damage to the Environment. The project will employ
the following mitigation measures to ensure the impacts of the project are avoided,
minimized and mitigated:

o The project will obtain a Section 401 Water Quality Certificate from MassDEP and
will be designed and constructed in a manner consistent with applicable Water
Quality Regulations (314 CMR 9.00);

e The project will obtain a ¢.91 License from MassDEP because virtually all aspects of
the Project will involve work within the regulated Flowed and Filled Tidelands under
the jurisdiction of c.91.

¢ The Towns will develop and implement pre- and post-restoration monitoring plans to
evaluate the effectiveness of the project; and,

e The Towns will coordinate with resource agencies regarding the applicability of time-
of-year (TOY) restrictions for the construction. In a letter dated April 22, 2014, the
‘Towns have committed to start construction in fall of 2015 with substantial
completion by May 2016. The timing of construction is intended to avoid heavy
traffic conditions typically observed during the summer season. The Towns have also
committed to TOY restriction for in-water work from January 15. 2016 through June
30, 2016.

¢ The Towns will obtain Orders of Conditions outlining how the project will comply
with the Limited Project provisions (310 CMR 10.53¢(4)) of the Massachusetts
Wetlands Protection Act; and

e The public will have an opportunity for ongoing review and comment on the project
through public hearings and comment periods associated with the permitting and
licensing processes.

2. Ample and unconstrained infrastructure facilities and services exist to support those aspects
of the project within subject matter jurisdiction:

¢ The project does not require any infrastructure or services to accomplish its overall
goal of habitat restoration. Thercfore, this critcrion has been met.
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Conclusion

Based on these findings, I have determined that the Waiver request has merit, and issued
a DROD on April 4, 2014, which was published in the Environmental Monitor on April 9, 2014
beginning the public comment period in accordance with 301 CMR 11.15(2). The public
comment pernod lasted for 14 days and concluded on Apr1l 23,2014. Accordmgly, [ hereby

April 25. 2014
Date

Comments received on the NPC:

03/13/2014  Chatham Conservation Foundation

03/24/2014  Cape Cod Commission

03/26/2014  Cape Cod Conservation District

03/26/2014  Pleasant Bay Alliance

03/27/2014  Natural Heritage & Endangered Species Program

03/27/2014  Diviston of Ecological Resources

03/27/2014  Massachusetts Division of Marine Fisheries

03/28/2014  Massachusetts Board of Underwater Archaeological Resources
03/28/2014  Massachusetts Department of Environmental Protection — Southeast
03/28/2014  Friends of Pleasant Bay

Comments received on the DROD:

04/14/2014  Harwich Conservation Commission

RKS/ACC/acc
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CERTIFICATE OF THE SECRETARY OF ENERGY AND ENVIRONMENTAL AFFAIRS
ON THE
EXPANDED ENVIRONMENTAL NOTIFICATION FORM

PROJECT NAME : Harwich Comprehensive Wastewater Management Plan
PROJECT MUNICIPALITY : Harwich

PROJECT WATERSHED : Cape Cod

EEA NUMBER : 15022

PROJECT PROPONENT : Town of Harwich

DATE NOTICED IN MONITOR  : March 6, 2013

Pursuant to the Massachusetts Environmental Policy Act (MEPA) ¢G. L. c. 30, ss. 61 —
62]) and Section 11.06 of the MEPA regulations (301 CMR 11.00), I hereby determine that this
project requires the preparation of an Environmental Impact Report (EIR). The Town submitted
an Expanded Environmental Notification Form (EENF) with a request that I allow a Single EIR
to be prepared in lieu of the usual two-stage Draft and Final EIRs. The EENF received an
extended comment period pursuant to Section 11.06(8) of the MEPA regulations. Pursuant to
301 CMR 11.06(8), the Town may submit a Single EIR (SEIR) in accordance with the Scope
below.

The Town has also requested a Phase 1 Waiver to allow the first phase of the project to
proceed, pending the preparation of a Comprehensive Wastewater Management Plan
(CWMP)/Environmental Impact Report (EIR) for the entire project. The Phase 1 Waiver Request
was presented within the Expanded Environmental Notification Form (EENF) and was discussed
at a public consultation meeting held on March 26, 2013. In a Draft Record of Decision
(DROD), also issued today, I have proposed to grant a Phase 1 Waiver with conditions allowing
the Phase 1 component to proceed while the Single EIR is being prepared.

Project Overview

The Town has filed the EENF/Draft Comprehensive Wastewater Management Plan
(CWMP) concurrently with the Cape Cod Commission (CCC) for joint review pursuant to the
November 1991 Memorandum of Understanding regarding joint MEPA/CCC review for
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Developments of Regional Impact (DRI). The Town is pursuing a long-term, multi-phased
wastewater management program with intermunicipal and centralized treatment to reduce
nutrient loading to coastal waters, and to meet anticipated total maximum daily loads (TMDLs)
for estuaries/embayments along Nantucket Sound.

‘ Over the last five years the Town of Harwich, through its Water Quality Management

Task Force (WQMTF) Wastewater Management Subcommittee (WMS), has been working to
develop a program to address wastewater management needs, protect drinking water sources,
protect fresh water ponds and restore valuable estuaries. The Town has been working with the
University of Massachusetts (UMass)-Dartmouth School of Marine Science and Technology and
the Massachusetts Estuaries Project (MEP) to identify nutrient loads and devise a wastewater
management program to meet water quality criteria.

The CWMP presents a 40-year phased plan with a primary focus on mitigating nitrogen
enrichment to the Herring River, Allens Harbor, Saquatucket Harbor, Wychmere Harbor and
Pleasant Bay watersheds. The CWMP also addresses phosphorus management of freshwater
ponds and areas of Harwich with specific difficulties meeting the minimum standards of the
Massachusetts on-site sewage treatment and disposal regulations (310 CMR 15.000, Title 5 of
the State Environmental Code). The CWMP provides for inter-municipal cooperation with the
Town of Chatham in order to reduce costs and help utilize more fully Chatham’s new wastewater
treatment facility while it is in the initial phases of sewer construction. The CWMP also
incorporates alternative strategies such as improved flushing at Muddy Creek and enhanced
attenuation at the Bank Street bogs.

Specifically, the Town is recommending a traditional wastewater program that includes:
approximately 92 miles of sewer pipes, 30 pumping stations, and two centralized treatment
facilities phased over 40 years. For this program, the treatment will occur at the existing facility
in Chatham and a new facility in Harwich. Implementing this program will allow Harwich to
meet its water resource management needs as defined throughout the CWMP, including
consistency with the MEP nitrogen reduction goals as well as protecting freshwater resources,
including ponds and drinking water resources. The EENF describes the recommended program
components. It also presents the wastewater phasing plan and identifies the potential cost
recovery strategy being developed by the Town.

In addition, the Draft CWMP incorporates a number of non-structural elements designed
to reduce nutrient loading including: growth management regulations; public outreach and
education programs for controlling the use of fertilizer products on lawns, gardens and
agricultural areas; low impact landscaping; stormwater management; enhancement of
embayment flushing rates; and water conservation.

The Draft CWMP also incorporates an Adaptive Management Strategy that enables the
Town to revisit the Recommended Program and modify the phasing, timing, or the specific areas
to be sewered based on the results of the earlier implementation phases to comply with the
anticipated nitrogen TMDLs. The strategy also allows for the inclusion of additional features or
innovative alternatives that will improve nitrogen removal levels. The Town intends to continue
to reassess each phase prior to design and construction.



EEA# 15022 EENF Certificate April 12,2013

MEPA Jurisdiction and Permitting

The project is undergoing review and requires the preparation of a Mandatory EIR
pursuant to Section 11.03(5)(a)(3) of the MEPA regulations because it requires State Agency .
Action and it will involve the construction of one or more new sewer mains of ten or miles in
length. The project is also undergoing MEPA review pursuant to Sections 11.03(5)(b)(1),
11.03(11)(b) and 11.03(3)}(b)(1)(f) because it will involve the construction of a new wastewater
treatment facility with a capacity of more than 100,000 gallons per day, is located in an Area of
Critical Environmental Concern (ACEC) and will alter %2 or more acres of other wetlands.

The project requires: an Order of Conditions from the Harwich Conservation
Commission (and on appeal only, a Superseding Order of Conditions from the Massachusetts
Department of Environmental Protection (MassDEP)); a Sewer Connection/Extension Permit
and a Groundwater Discharge Permit from MassDEP; a State Highway Access Permit from the
‘Massachusetts Department of Transportation (MassDOT); review under the Massachusetts
Endangered Species Act (MESA) by the Natural Heritage Endangered Species Program
(NHESP); review by the Massachusetts Historical Commission; and a National Pollutant
Discharge Elimination System (NPDES) Construction General Permit from the U.S.
Environmental Protection Agency. The project may require Federal Consistency Review by the
Massachusetts Coastal Zone Management Office and a Section 404 Permit from the U.S. Army
Corps of Engineers. The project is subject to the EEA/MEPA Greenhouse Gas Emissions Policy
and Protocol.

The Town anticipates applying for State Revolving Fund (SRF) loans for subsequent
planning and construction of each phase of the proposed project. Because the Town is seeking
State Financial Assistance, MEPA jurisdiction is broad and extends to all aspects of the project
that may cause Damage to the Environment, as defined in the MEPA regulations.

Phase 1 Waiver

The Town is requesting a MEPA Phase 1 Waiver to widen the Muddy Creek culvert
under Route 28 within the Pleasant Bay Area of Critical Environmental Concern (ACEC). The
CWMP element, widening the Muddy Creek culvert under Route 28 (the Harwich and Chatham
corporate boundary) is concomitantly identified by the Pleasant Bay Alliance (Alliance) as a
project to improve the creek and estuarine habitats and water quality. Widening the culvert will
improve tidal flushing which will both improve habitat and water quality.

Review of the EENF and SCOPE

I recognize that the impacts caused by the discharge of nitrogen through both private
septic and municipal sewer systems to surrounding water bodies can be severe and that this is a
significant issue for towns on Cape Cod. These impacts also create issues related to economic
development. I support the comprehensive planning for wastewater management and applaud
the effort that has gone into the development of this draft CWMP. I also commend and support
the intermunicipal approach and cooperative agreement between the Towns of Harwich and
Chatham to advance wastewater management efforts in both communities. The CWMP provides
for inter-municipal cooperation with the Town of Chatham in order to reduce costs and help

3
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utilize more fully Chatham’s new wastewater treatment facility while that community is in the
initial phases of sewer construction. The CWMP also incorporates alternative strategies such as
improved flushing at Muddy Creek and enhanced attenuation at the Bank Street bogs. In
addition, the adaptive management approach proposed in this plan provides a flexible
management framework that allows for changes to the planned implementation schedule, based
upon future unknown variables, such as changes in water quality, future build-out rates in
different watersheds, and economics.

The EENF describes a thorough evaluation of Harwich’s needs for wastewater and
nutrient management. Specifically, much of the recommended plan is driven by the findings of
the MEP which documented resource impairment from excess nitrogen loads in the five
embayments listed above. Based on the amount of nitrogen reduction necessary, the CWMP
recommends targeted sewering, using a hybrid system of gravity and low pressure sewers, with
the remaining non-sewered areas relying on conventional on-site sewage treatment and disposal.
A portion of the town’s wastewater flow in the Pleasant Bay watershed will be directed to
Chatham’s wastewater treatment facility and disposed of at infiltration beds at a gravel pit in the
Pleasant Bay watershed. Wastewater flow from the remaining watersheds (Allens Harbor,
Wychmere Harbor, Saquatucket Harbor and the Herring River) are proposed to be treated at a
new sequencing batch reactor (SBR) wastewater treatment facility and new infiltration beds,
located at the Harwich Department of nghways and Maintenance property at the former landfill
site in the Herring River watershed.

The Town of Harwich has taken an important step forward to address nutrient enrichment
in the five major embayments. This EENF/Draft CWMP has championed an intermunicipal
approach in partnering with Chatham and utilizing its wastewater treatment facility to best
advantage. However, the Town should strive for additional intermunicipal partnering with
Dennis and Brewster and any such efforts should be more fully explored and addressed in the
SEIR. Given that there will be eight phases of the project, modifications to the existing plan can
accommodate anticipated studies on regional alternatives that are being developed under the 208
Water Quality Management Plan for Cape Cod. Nonetheless, there is nothing in the first two
phases of this plan that would jeopardize any future regional initiatives, in fact, several
commenters believe that they serve as a strong foundation for future regional efforts.

General

The Town should prepare the SEIR in accordance with the general guidance for outline
and content found in Section 11.07 of the MEPA regulations, as modified by this Scope. The
Town should use the SEIR as a tool to ensure appropriate planning for the full build-out of the
site, analyze cumulative impacts, and provide an understanding of background conditions and
resources present within project areas.

Project Description

The SEIR should include a detailed executive summary explaining what is being
proposed under the Town’s Recommended Program. It should identify significant environmental
benefits and impacts, and measures that will be taken to avoid, minimize and mitigate adverse
impacts. The SEIR should describe the proposed schedule for the remaining phases of project
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planning, design, environmental permitting and review, and construction. Detailed information
should be provided for each area where construction of new sewers or cluster systems are
proposed, including maps that show where sewer lines, cross-country easements, pumping
stations, and other facilities will be located. The SEIR should provide the best information
currently available for the five sewer construction phases proposed under the Recommended
Program, and explain what additional information is proposed for later collection and analysis.
The SEIR should discuss the state permitting process for this project and describe how it will
meet applicable performance standards. .

Comments

The MEPA Office received many thoughtful and detailed comments on this project. The
SEIR should contain a copy of this Certificate and a copy of each comment letter received on the
EENF. In order to ensure that the issues raised by commenters are addressed, the SEIR should
include a response to comments received to the extent they are within MEPA jurisdiction. This
directive is not intended to and shall not be construed to enlarge the scope of the SEIR beyond
what has been expressly identified in this Certificate. I recommend that the Town use either an
indexed response to comments format, or a direct narrative response.

Regional Approach

The CWMP provides opportunities for regional cooperation along several fronts. The
Water Pollution Abatement Trust recently provided the CCC with a $3.35 million grant to
prepare an update to the 1978 Water Quality Management Plan for Cape Cod. The updated
Federal Clean Water Act Section 208 Plan will be a regional, watershed-based plan designed to
restore and protect water quality on the Cape. The plan will include a comprehensive analysis
of all factors contributing to water quality degradation, but prioritize management of controllable
nutrients due to the current conditions in the region. The updated plan will:

e Prioritize water resources, identifying the most impaired or endangered, and the actions
required to achieve water quality goals as quickly as possible;

e Limit the amount of infrastructure needed by prioritizing those areas requiring “shared”
systems to restore water quality;

¢ Provide an opportunity to more fully evaluate decentralized and innovative approaches,
as well as the continued use of conventional septic systems where appropriate;

e Identify preferred solutions for nutrient management in nitrogen sensitive watersheds;

e Achieve greatest economies of scale, and identify methods to equitably share costs
among all parties benefitting from the improvements;

e Feature a robust public participation process, including a facilitated outreach effort,
watershed level advisory committees, and extensive public input opportunities to fully
consider all views, and to build consensus for identified solutions; and

e To the greatest extent possible, identify ways in which solving the wastewater problem
could also address other challenges facing the Cape.

It is anticipated that a draft 208 plan will be completed in one year, and that a final plan will
be issued within two years. I strongly encourage the Town of Harwich to become an active
participant in this planning process and to coordinate the Town of Harwich’s planning efforts
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with the Cape Cod Commission’s regional efforts. This would help to ensure Harwich can take
advantage of any proposals for regional solutions, cost efficiencies and/or cost-sharing
opportunities the regional approach will yield. “

Although the draft 208 plan is not completed, MassDEP and other State Agencies currently
recommend a regional watershed-based approach to addressing water quality impairment. Such
an approach focuses on cost-effective solutions, cost sharing and innovation, not on municipal
boundaries. The Town of Harwich’s CWMP does address the most significant watersheds and
shared watersheds in the Town of Harwich and proposes partnering with Chatham to address
those impairments. MassDEP has identified some remaining shared watersheds in need of
additional inter-municipal planning before cost-effective solutions could be developed. The
CWMP Phases 1 and 2 are appropriate first steps that will not jeopardize future opportunities for
regional cooperation. As other studies evolve regarding regional approaches, these can inform
the strategies and direction in future phases of the CWMP.

As noted at the MEPA site visit, ongoing discussions with Chatham appear to be very
promising regarding the use of the Chatham facility to accommodate some of Harwich’s
wastewater flows in the near term. Further, it is encouraging that there is a recognition of long-
term needs and preliminary plans for Harwich to consider funding a portion of the expansion of
the Chatham facility when that need may arise in order to continue allowing Harwich access to
the Chatham facility. The responsibility for implementing flushing improvements for Muddy
Creek will be shouldered by Harwich with the knowledge that there will be benefit to both
Harwich and Chatham, as the Muddy Creek subwatershed is shared by both Towns. The CWMP
mentions the possibility of inter-municipal cooperation with Dennis, especially since a portion of
the village of Dennisport lies within the Herring River watershed. The Town of Harwich should
initiate discussions on the mutual benefit that could be realized by coordinating the respective
Towns’ wastewater planning. In addition, Harwich shares a small portion of the Swan Pond
River watershed with the Towns of Brewster and Dennis and the Herring River watershed with
Brewster. The EENF/Draft CWMP recognizes that the wastewater treatment facility proposed
for the Herring River watershed may have the potential to serve portions of the watershed
outside Harwich’s boundaries. Harwich should open immediate discussions with Dennis and
Brewster regarding how these Towns with shared watersheds can best approach watershed
planning on an inter-municipal basis. With regard to Swan Pond River, very little of Harwich is
in that watershed; however, the MEP report models a scenario showing that 100 percent of the
septic load must be removed to achieve target thresholds. The Town of Harwich should work
with the neighboring communities on this shared watershed to ensure that planning results in
proposed solutions that address the entire watershed in a cost-effective manner.

Massachusetts Estuary Project Reports

MEP has developed three technical reports that establish the in-stream total nitrogen
thresholds necessary to restore estuarine water bodies in Harwich including the Herring River,
Allen Harbor, Wychmere Harbor, Saquatucket Harbor, and Muddy Creek. The SEIR should
clearly describe how the proposed wastewater management plan and its total nitrogen loads are
consistent with the total nitrogen thresholds in these reports. The projected total nitrogen loads
for each watershed should clearly describe the contributions and specific total nitrogen
attenuation values for: 1) sewered parcels at build-out (including any increases in per parcel load
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attributed to increased parcel development), 2) unsewered parcels in the watershed of interest
(including those in adjacent Towns), and 3) natural sources of total nitrogen. For example, the
EENF suggests that at buildout, the proposed PB-3 infiltration basin alone will contribute 8
Ibs/day of total nitrogen to the Muddy Creek watershed while the MEP threshold for Muddy
Creek is only 3.9 lbs/day. Additional sources of total nitrogen from the parcels in Chatham’s
portion of the Muddy Creek watershed and from unsewered parcels in Harwich will increase the
daily total nitrogen load even beyond 8 lbs.

Growth

The Town conducted a needs assessment to assess the wastewater needs of each area of
Harwich and prioritized these areas according to their level of need. The EENF describes a
significant number of parcels in the Town of Harwich that are currently undeveloped but could
be developed under build-out conditions once a sewer system is installed. The SEIR should
describe how build-out conditions are consistent with MEP in-watershed nitrogen thresholds and,
if not, what methods of growth limitation the Town will employ to ensure that habitat restoration
thresholds will be met. In some cases, this may require taking into account the build-out in
adjacent communities (e.g., Brewster and Dennis along the Herring River and Chatham along
Muddy Creek). In addition, the SEIR’s wastewater and nitrogen loading analysis should account
for existing built parcels that may be increased in built size (and/or subdivided) once sewer
services are provided.

The SEIR should include a discussion of institutional issues including, if applicable, the
development of a sewer connection policy and plans, funding, and public education. The DEIR
should describe potential impacts relating to secondary growth associated with proposed new
sewering and discuss the town's growth management plans.

Needs Assessment

The SEIR should include a reevaluation of the study areas with respect to prioritization
and re-categorization with a more accurate weighting factor. As further detailed in the comment
letter from the CCC, the SEIR should include an update on the Needs Assessment that describes
how the CWMP process will address water quality impacts to wells, ponds and river in the study
area. Several commenters have recommended that evaluation of future impacts from build-out
and shifts in seasonal occupancy and/or occupancy rates should be considered. The Town should
address this issue and provide an update in the SEIR.

Alternatives Analysis

The EENF includes two proposals for alternative approaches to nutrient reduction
described in the CWMP. The first approach is to provide for improved flushing at the Muddy
Creek culverts running under Route 28. Modeling has shown that a 24-foot wide culvert will
provide benefit to water quality in the Muddy Creek subwatershed. This may result in a
reduction of the amount of conventional infrastructure that would ordinarily be needed to meet
target thresholds within the subwatershed. In its comments, MassDEP has stated that it will
work with the Town to develop an appropriate monitoring plan to determine if the anticipated
improvements in water quality can actually occur. If the project does not result in the projected
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water quality improvements, the SEIR should provide a discussion of the additional mitigation
required to meet the target thresholds.

The second proposal is to modify or manipulate flow through the Bank Street cranberry
bogs to increase nitrogen attenuation from a measure of 35% to a projected 50%. Enhanced
natural attenuation at this site will be considered as a demonstration project which will require
appropriate review and permitting under the Wetlands Protection Act and related regulations.
The town and MassDEP should discuss permitting requirements at the earliest opportunity.
Should the project be permitted, the town will need to develop a design and monitoring protocol
with MassDEP so that the effectiveness of the modifications is adequately documented in order
to secure credit for the anticipated additional nitrogen removal. The plan should provide a
discussion of alternate mitigation strategies if the enhanced attenuation does not meet
expectations.

Wastewater Treatment

The EENF/draft CWMP provides a hydrogeological report for the proposed infiltration
sites HR-12, SH-2 and PB-3. As part of the recommended plan, only sites HR-12 and PB-3 were
carried forward. The SEIR should provide more detail on the recommended discharge sites to
allow for further evaluation.

The SEIR should include a detailed description of the proposed wastewater treatment
facility and discharge areas, any further hydrogeological analysis as raised in comment letters,
and an evaluation of impacts associated with all aspects of the project including the proposed
effluent discharge, sewering and facility construction. The SEIR should evaluate any limiting
factors for the proposed discharge locations including the potential for interaction with existing
contamination and the costs associated with permitting and constructing wastewater pipelines.
The SEIR should describe measures to avoid and minimize, or mitigate impacts associated with
the proposed project. :

The SEIR should evaluate project impacts on groundwater hydrology, surface water and
wetlands resources, wildlife habitat and other sensitive resources in the project area. The SEIR
should discuss monitoring plans for groundwater and surface water to evaluate impacts and
inform a long-term planning process.

- The Town should continue to work with the CCC on watershed analysis and other aspects
of the CWMP development during preparation of the SEIR. The Town should also coordinate
closely with MassDEP regarding permitting issues and allowable removal rates. The SEIR
should describe how the project will meet applicable MassDEP permit requirements, including
requirements for disinfection of water proposed for recharge. The SEIR should provide an update
on consultations with MassDEP regarding the groundwater discharge and other applicable
permits.

Water Quality

The Town of Harwich is currently exceeding the TMDL for nitrogen in five of its coastal
embayments. The primary source of the problem is stormwater discharges, septic system
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failures, boat waste discharges, wildlife and other sources. Hydrographic modeling by MEP
identified that 100% of the wastewater and fertilizers from residential lawns and cranberry bogs
in Wychmere Harbor must be eliminated in order to meet the Total Maximum Daily Loads,
(TMDL). In Herring River and Saquatucket Harbor, the nitrogen load must be reduced by 58%,
while in Allen Harbor and Pleasant Bay, the nitrogen load must be reduced by 78% and 65%
respectively. All alternatives assessed in the CWMP are expected to meet TMDLs set for the
ponds.

I have received many letters of support for the Town of Harwich in its efforts to develop
a CWMP that serves as a water resources management strategy to meet TMDL requirements.
Development of a CWMP is an important step toward meeting TMDLSs and restoring impaired
waters. However, the plans to meet TMDL requirements for nutrient loading must always
consider source reduction as the primary means of long-term nutrient control. Source reduction
usually focuses on controlling watershed land use loads generated from human activity and can
include but are not limited to constructing new sewer systems, upgrading existing sewer systems
(e.g. providing higher levels of treatment and eliminating combined sewer outflows), eliminating
fertilizers, constructing on-site systems with enhanced nutrient removal capability, reducing
runoff from impervious surfaces, reducing impervious surfaces, and tightening standards for new
and upgraded septic systems. In addition to source controls, successful nutrient management
plans may include alternative nutrient control strategies to achieve the desired nitrogen
concentrations specified in the TMDL and MEP reports. The EENF provided a detailed
discussion of the source controls proposed. The SEIR should continue to evaluate and adopt
additional source controls in the future to the maximum extent possible to reduce the need for
alternative nutrient control strategies.

Wetlands

The project is expected to impact a variety of inland and coastal wetland resources. The
SEIR should describe and quantify all impacts to wetlands resource areas. The SEIR should
include an analysis of cumulative impacts, a breakdown of impacts for different project
components, and a comparison of impacts among project alternatives.

All wetlands resource areas and buffer zones on and adjacent to the project site, including
Riverfront Area and Bordering Land Subject to Flooding, should be clearly identified and
delineated on site plans. Proposed project elements should be superimposed on a plan with
existing conditions to facilitate review and assessment. Proposed areas of impact and replication
areas should be identified on site plans, and described and quantified. The SEIR should describe
measures that will be implemented to avoid and minimize, or mitigate adverse impacts to
wetlands and buffer zones.

The EENF/Draft CWMP contains two proposed alternative nutrient control strategies that
will result in direct alteration of wetland resource areas. The Town proposes to implement the
CWMP in phases and Phase 1 includes the replacement of the two existing four foot wide
culverts with a 24-foot wide culvert at Route 28 to increase flushing of Muddy Creek and restore
ecological habitat. Although source reduction should be the primary focus of all nutrient control
strategies, MassDEP details in its comment letter certain instances where historical alteration of a
resource area from its natural condition has exacerbated nutrient enrichment. With the increased
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24-foot opening, residence time of nitrogen is projected to be reduced, thus contributing to
overall reduction in nitrogen loads in the Muddy Creek subwatershed.

In addition to the Muddy Creek culvert improvements, modifications to Cold Brook and
associated wetlands to maximize residence time of groundwater are proposed to achieve 15% of
the total nitrogen attenuation required in the Saquatucket Harbor estuary. Specifically,
construction of depositional ponds in abandoned cranberry bogs off of Bank Street is proposed
for the retention of pollutants. This strategy is concerning and may require a Wetland Variance.
Therefore, the SEIR should explore other alternatives (e.g. natural succession, different
restoration techniques and wetland creation) that may better meet both the goals of wetland
protection and water quality restoration.

The SEIR should also consider wetland creation as a viable alternative to the alteration of
existing wetlands in and around the abandoned bog. There appear to be a number of upland areas
that may allow for successful wetland creation in and around these abandoned cranberry bogs
that should be investigated further.

The SEIR should analyze both direct and indirect impacts on wetlands and water bodies
resulting from the project, and quantify the amount of direct wetland impacts. The analysis
should also discuss the consistency of any proposed drainage and stormwater management
systems that are included in the project with the MassDEP Stormwater Management regulations
and the Wetlands Protection Act performance standards. Proposed activities, including
construction mitigation, erosion and sedimentation control, phased construction, and drainage
discharges or overland flow into wetland areas, should be evaluated.

The SEIR should examine alternatives that avoid impacts to wetland resource areas, their
associated buffer zones, riverfront protection areas and 100-year flood plain areas. Where it has
been demonstrated that impacts are unavoidable, the SEIR should demonstrate that the impacts
have been minimized, and that the project will be accomplished in a manner that is consistent
with the Performance Standards of the Wetlands Regulations (310 CMR 10.00).

Coastal Hazards

The availability of sewer infrastructure in coastal areas subject to storm damage,
flooding, and erosion could allow new or expanded development in these hazard-prone areas.
This development may also adversely impact natural buffers to storm waves and erosion, and
compromise the storm protection provided to landward development, infrastructure, natural -
resources, and upland areas. The resulting impacts of development in these coastal areas could
include loss of life and property, increased public expenditures for storm recovery activities,
taxpayer subsidies for flood insurance and disaster relief, and risks to emergency personnel.
CZM Coastal Hazards Policy #3 states that federally funded public works projects shall not
promote growth and development in hazard-prone or buffer areas. In addition, State Executive
Order 181 states that state and federal grants for construction projects shall not be used to
encourage growth and development in hazard prone barrier beach areas. Executive Order 181
also seeks to minimize and mitigate potential storm damage by prohibiting development within
flood velocity zones. Furthermore, Executive Order 149 directs State Agencies responsible for
programs that affect land use planning to take flood hazards into account when evaluating plans.
The SEIR should contain a detailed analysis of specific planning considerations to be developed
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for areas located within mapped coastal flood zones and barrier beach areas. The comments from
CZM provide details as to how the Town should address this issue.

The Federal Emergency Management Agency (FEMA) has acknowledged that its Flood
Insurance Rate Maps (FIRMs) need to be updated to more accurately reflect the extent of the
floodplain. In 2011, FEMA began a study to update the FIRMs for Barnstable County with new
analysis. One of the significant updates to the FIRMs will be to extend the velocity zone to the
landward toe of the primary frontal dune. Therefore, CZM recommends that the Town’s analysis
of potential growth in hazard-prone areas also include, at a minimum, primary frontal dunes in
addition to those areas shown on the current maps as flood zones. The SEIR should use the
revised FIRMs, when they are available, to determine the extent of the flood zones.

Rare Species

As described in the EENF, a portion of the phased sewer main installation is located near
or within Priority and Estimated Habitat of rare or endangered species. According to comments
from the Massachusetts Natural Heritage and Endangered Species Program (NHESP) there are
identified state-listed rare species in the vicinity of the Muddy Creek culvert replacement project
including the Common Tern (Sterna hirundo) and the Eastern Box Turtle (Terrapene carolina).
Additional estimated habitat of rare wildlife is located in the abandoned cranberry bog to the east
of Bank Street. During implementation of the CWMP, the Town must comply with 310 CMR
10.59, 310 CMR 10.32(6) and related performance standards for other resource areas, and 310
CMR 10.37 to ensure that there are no short or long-term adverse effects on estimated habitats of
rare wildlife.

The SEIR should analyze the impacts to rare or endangered species and evaluate
avoidance/mitigation strategies and address the comments raised in NHESP’s comments on the
EENF. [ ask that the Town continue to work closely with NHESP and consult with the Harwich
Conservation Commission during the preparation of this section of the SEIR. The final project
design should include necessary project construction and post-construction conditions and
commitments to avoid adverse impacts to resource area habitats of state-listed species located
within and adjacent to the project areas. The SEIR should report on the results of the Town’s
consultations with NHESP.

Fisheries Resources

The Division of Marine Fisheries (DMF) has indicated concern about the aquatic health
of coastal salt ponds which are critical nursery areas for many marine species including winter
flounder, anadromous fish, horseshoe crabs, and shellfish. Both winter flounder and blue crab are
sensitive to eutrophication. There are several areas in Harwich where shellfishing is prohibited
due to bacterial contamination, including Bass River, Allen’s Harbor, Saquatucket Harbor,
Wychmere Harbor, and Muddy Creek. DMF states in its comments that it supports efforts to
reduce nitrogen loading in coastal salt ponds, including efforts to remediate the current
eutrophied state of these ponds.

DMF has requested that the SEIR examine monitoring studies for the permeable reactive
barrier study sites that include other contaminants from wastewater, not just nitrogen. For
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example, ecosystem quality will still be impaired if the barriers remove nitrogen but not
endocrine disrupting compounds. In addition, the Town should commit to monitoring within
Pleasant Bay and Saquatucket Harbor to determine if the natural attenuation projects in those
watersheds are reducing nitrogen loads to the receiving waters. DMF recommends a stronger
approach to Section 13.7 of the EENF, “Other Recommended Program Components.” In
particular, the Town should assess its carrying capacity to service boats for pumpout. I
encourage the Town to work with DMF to ensure that these species are protected and that habitat
impacts from the project are avoided or minimized.

Historical/Archaeological Resources

The Town should provide Massachusetts Historical Commission (MHC) with a U.S.
Geological Survey topographical map that clearly locates the phased project areas and scaled
project plans showing existing and proposed conditions. These plans should be submitted to
MHC as early as possible during the design of each of the proposed project development phases:.
The Town should coordinate with MHC to ensure review of any potential historic impacts from
the project and the SEIR should provide an update on the status of these discussions. If MHC
deems the project to have an “adverse effect” on historic or archaeological resources, the SEIR
should include a discussion of mitigation measures that the Town will undertake to address the

adverse effect.
Greenhouse Gas Emissions

The project is subject to the MEPA Greenhouse Gas Emissions Policy and Protocol (“the
Policy™). The Policy requires projects to quantify carbon dioxide (CO,) emissions and identify
measures to avoid, minimize or mitigate such emissions. The Town will be required to quantify
the direct and/or indirect CO, emissions associated with the project's stationary source energy
usage (e.g., building energy use, process-related energy use) and transportation-related emissions
(mobile sources), if applicable. To facilitate this evaluation, the GHG analysis should include a
comparison of CO, emissions associated with an established project baseline to estimated CO,
emissions associated with a final build condition that incorporates feasible mitigation measures
to reduce CO;, emissions. Unlike many projects reviewed under the Policy, wastewater treatment
process energy loads and subsequent CO, emissions play a large role in the overall project’s
GHG emissions rather than the buildings that contain the facilities themselves. As outlined
below, the Department of Energy Resources (DOER) has provided guidance to assist the Town
in making a good faith effort to quantify project-related GHG emissions.

The Town has requested a waiver for compliance with the GHG Policy due to the fact that it
has commiitted to the installation of a solar photovoltaic renewable energy system. Although I
commend the Town for this commitment this is not a sufficient justification for the granting of a
waiver for compliance with the GHG Policy.

The EENF contained descriptions of project alternatives that include either modification of
existing wastewater management systems, pump stations and discharge facilities and the
construction of new WWTF. As noted above, these systems and facilities represent potential
direct and indirect sources of GHG emissions due to related electrical and thermal loads. The
Policy directs proponents to use applicable building codes to establish a project emissions
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baseline that is “code-compliant.” However, there is no building energy code equivalent that
applies specifically to WWTFs. Furthermore, there is no readily available energy use model
(such as eQUEST) to estimate the projected energy use of the WWTF processing energy loads.
According to discussions with the DOER, requiring Towns to estimate energy consumption,
particularly by process equipment, would involve a detailed design and selection of systems and
equipment well in advance of the conceptual CWMP project planning information that is
typically included in ENFs and DEIRs submitted for MEPA review. Therefore, DOER’s
comment letter provided an alternative method to estimate GHG emissions from the proposed
WWTF. This analysis should be provided in the SEIR, including supporting data, graphics and
narrative to demonstrate that GHG emissions have been avoided, minimized and mitigated to the
extent feasible. The Town should arrange a meeting with representatives from MassDEP, DOER
and the MEPA Office prior to preparing the analysis to confirm the proposed methodology and
to discuss any questions the Proponent may have with regard to the content of the comment
letters.

The Town should use the EPA’s Energy Star Portfolio Manager (ESPM) computer
modeling program to quantify the energy usage associated with wastewater treatment
technologies included in its Draft CWMP. Using EPA’s ESPM will allow the Town to rank the
estimated energy use of the proposed facilities included in the Draft CWMP and to compare this
ranking with the energy usage of other wastewater management facilities that have similar
fundamental operating parameters and are located in similar climate zones.

The Town should use the ESPM program together with the guidance and methodology
cited specifically in the DOER comment letter to prepare a GHG analysis that demonstrates the
Town’s Draft CWMP’s consistency with the Policy. The SEIR should clearly identify potential
GHG reduction mitigation measures that will be adopted by the Town, or, those mitigation
measures that will continue to be evaluated as project design advances. The Town should review
EPA’s BMP guidance document to identify additional GHG and energy reduction strategies that
the Town should explore. The Town may wish to consider committing to minimum equipment
performance standards as a method to meet GHG reduction goals at this stage of the project
design. I also encourage the Town to consider the use of energy audits to assist in the
identification of potential energy reduction measures that could be implemented into the existing
portions of the wastewater treatment system.

The MEPA GHG Policy and Protocol requires that energy modeling be performed to
establish the expected energy usage and corresponding GHG emissions for both the baseline and
mitigated as-proposed cases. In this case, however, the DOER recommends that this requirement
be waived for the actual WWTF building if certain conditions are met as detailed in DOER’s
comment letter because the loads and energy consumption for the buildings are included in the
computation of the overall facility site kBTU/mgd. If the Town cannot meet these conditions as
outlined in DOER’s comment letter it will need provide GHG analysis of the WWTF building as
outlined in the Policy.

The SEIR should include a feasibility study of installation of the solar (photovoltaic (PV)),
installation. Installation of PV systems on municipal properties may achieve cost-savings
beneficial to the community and offset ongoing operational costs. The SEIR should include a
separate analysis of PV systems in association with this project in order to calculate potential
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project cost, payback periods and returns on investment. The Town should consider both first-
party and third-party ownership/lease scenarios. The SEIR should state assumptions with regard
to available area for PV equipment, efficiencies, etc.

The SEIR should also clarify if the project will include measurable transportation-related
CO, emissions in the form of delivery of septic sludge/waste from septic haulers for treatment at
the facility. The Town should consult with the MEPA Office prior to preparation of the GHG
analysis to discuss a potential methodology to calculate these GHG emissions if applicable.

The Town should commit to continue to work closely with MassDEP and DOER during
future final WWTF design and permitting to identify and incorporate appropriate energy
efficiency measures into the buildings, treatment processes and operations for the future Harwich
WWTF. It is anticipated that the Town will be required to provide a certification to the MEPA
Office indicating that the mitigation measures identified in the MEPA process have been
incorporated into the project. The proposed draft Section 61 Findings in the SEIR should include
this self-certification requirement and incorporate the commitments listed in the EENF. For each
of the considered mitigation measures, the Town should provide to MassDEP, as part of the
facility permitting in conjunction with the submittal of the project manual for the facility permit
documentation, which of these measures were incorporated into the final design, where the
adoption of substitute measures of equal or greater efficiency took place, and an explanation and
justification of the measures that were determined to be technically or financially infeasible to
implement.

Land Use and Alteration

The SEIR should quantify the total amount of alteration associated with the proposed
project (including areas to be altered for sewer mains, wastewater treatment and disposal, and
other project components). The SEIR should include a breakdown showing the amount of
alteration for different project elements. The SEIR should clarify the location, type and amount
of alteration in previously undisturbed areas.

The SEIR should clarify the amount of new impervious area associated with the
construction of the components of the Town’s Draft CWMP. The SEIR should describe how the
Town’s proposed stormwater management system will be designed and constructed to be
consistent with MassDEP’s stormwater management regulations and policy standards and avoid
and minimize adverse impacts associated with any new impervious area. The SEIR should
describe proposed measures to manage stormwater during project construction.

Phasing

The draft CWMP is based on a 40-year design horizon divided intp eight phases. The
SEIR should provide further discussion on the timetable required to arrive at the schedule for
completion. For example, the northeast Herring River collection system (upper) is scheduled for
Phase 4B and the northwest (upper) Herring River collection system is scheduled for Phase 5
while the southwest (lower) Herring River collection system is scheduled for Phase 7. Because
the lower Herring River collection system would likely have a more immediate effect on
improving water quality due to its proximity to the marine portion of the Herring River
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watershed, it should be considered for Phase 4B or Phase 5 and the upper Herring River
collection systems should be considered for later phases. I advise the Town to have further
discussions with MassDEP before finalizing a phasing plan.

Costs

The Town of Harwich is encouraged to work with MassDEP’s State Revolving Fund
(SRF) section to develop funding alternatives as project development proceeds. The SEIR
should include an updated summary of the Recommended Program costs. The SEIR should
document any assumptions concerning the probable cost of acquiring parcels for wastewater
purposes. The Town should consult with MassDEP during the preparation of this section of the
SEIR.

Public Participation

I note that the SRF regulations require the Town to conduct a minimum of one public
meeting and one public hearing for this project. The SEIR should include a discussion of the
Town’s public participation program activities completed and proposed.

Hazardous Materials

MassDEP has indicated that the Town should consider the potential for encountering
contamination during excavation. The SEIR should identify known hazardous waste sites
governed by the Massachusetts Oil and Hazardous Material Release Prevention and Response
Act (M.G.L. c. 21E) in the vicinity of the project area and provide an updated summary on the
status of these sites consistent with the Massachusetts Contingency Plan (MCP, 310 CMR
40.0000). The Town should provide an overview of planned remediation efforts. The Town is
advised that, if oil and/or hazardous material (OHM) is identified during the implementation of
the project, notification pursuant to the MCP must be made to MassDEP, if necessary. A
Licensed Site Professional (LSP) may be retained to determine if notification is required and, if
need be, to render appropriate opinions. Construction protocols and procedures should reflect the
potential for discovery of OHM during the construction period. I refer the Town to the comments
from MassDEP for additional guidance on the prevention and management of potential releases
of OHM.

Construction Period Impacts

The SEIR should include a detailed draft Construction Management Plan (CMP)
describing project activities and their schedule and sequencing, and BMPs that will be used to
avoid and minimize adverse environmental impacts. The CMP should address potential
demolition and construction period impacts (including but not limited to land disturbance, noise,
vibration, dust, odor, nuisance, vehicle emissions, construction and demolition debris, impacts on
trees and other vegetation, and construction-related traffic) and analyze and outline feasible
measures that can be implemented to eliminate or minimize these impacts. The SEIR should
outline potential measures to address materials management during the construction period. The
CMP should discuss plans for reuse and recycling of construction materials including asphalt,
brick and concrete (ABC). The CMP should include an erosion control component to address
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protection of water quality and wetlands resources. The project must comply with MassDEP’s
Solid Waste and Air Quality Control regulations during construction.

I ask that the Town participate in MassDEP’s Clean Air Construction Initiative (CACI)
and the MassDEP Diesel Retrofit Program to mitigate the construction-period impacts of diesel
emissions to the maximum extent feasible. The Town should consult with MassDEP during the
preparation of the SEIR to develop appropriate construction-period diesel emission mitigation,
which could include the installation of after-engine emission controls such as diesel oxidation
catalysts (DOCs) or diesel particulate filters (DPFs). Project contractors are required to use ultra
low sulfur diesel (ULSD) fuel (15 parts per million sulfur) in off-road engines and MassDEP can
provide additional resources to assist with implementation of this program.

The Town is required to prepare a Stormwater Pollution Prevention Plan (SWPPP),
which must clearly and reasonably delineate all areas to be ‘altered’, and describe the practices
that will be implemented to protect the resources during construction as well as upon completion
of the project. This includes Erosion and Sedimentation Control Plans and design calculations to
assess all drainage leaving the construction areas. The SWPPP must also include designation of
areas where stockpiling of material and operations are to occur. The Town should consult with
MassDEP and others to ensure that the Project will meet any performance standards associated
with a federal NPDES permit for all proposed project construction activities.

Mitigation and Section 61 Findings

The SEIR should include a separate chapter on mitigation measures, which should
include a summary table of all mitigation commitments as well as detailed draft Section 61
Findings for all state permits. The draft Section 61 Findings should describe proposed mitigation
measures, contain clear commitments to mitigation and a schedule for implementation based on
the construction phases of the project, estimate the individual cost of each proposed measure, and
identify parties responsible for funding and implementing the mitigation measures. The draft
Section 61 Findings will serve as the primary template for permit conditions.

Circulation

The SEIR should be circulated in compliance with Section 11.16 of the MEPA
regulations. Copies should be sent to those parties that submitted comments on the EENF, and to
each federal, state and local agency from which the Town will seek permlts or approvals. A copy
of the SEIR should be made available for pubh/creV1e Pubhc lerary

April 12, 2013

Date (,ann, Ir.
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Comments received:

04/01/2013

04/01/2013
04/02/2013
04/03/2013
04/04/2013

04/05/2013
04/05/2013
04/05/2013
04/08/2013
04/08/2013
04/08/2013
04/09/2013

RKS/ACC/acc

Harwich Conservation trust, Association to Preserve Cape Cod, Friends of
Pleasant Bay, East Harwich Community Association

Harwich Office of Selectmen, 1 Letter

Town of Harwich Planning Department

Cape Cod Commission

Division of Fisheries & Wildlife, Natural Heritage and Endangered Species
Program

Pleasant Bay Alliance

Association to Preserve Cape Cod

Massachusetts Division of Marine Fisheries

Harwich Office of Selectmen, 2" Letter

Massachusetts Coastal Zone Management Office

Department of Energy Resources

Massachusetts Department of Environmental Protection — SERO
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RECEIVED
Mr. Richard K. Sullivan, Jr. tLulive
Secretary o
Executive Office of Energy and Environmental Affairs 'APR = 1 2013

100 Cambridge Street, Suite 900 (9™ Floor)
Attention: Anne Canaday, MEPA Office
Boston, MA 02114

;.‘-E;::sa
it e |
o |
P e

Mr. Paul Niedziewicki
Executive Director
Cape Cod Commission
PO Box

Barnstable, MA 02630

Re:  EEA #15022: Draft Comprehensive Wastewater Managément Plan for the Town
of Harwich

Dear Sirs:

The Draft Comprehensive Wastewater Management Plan (DCWMP) for the
Town of Harwich has been prepared by CDM-Smith. The purpose of the plan is to
describe the Town’s wastewater needs and recommend a program for meeting those
needs. The plan contains insufficient information about underlying build-out assumptions
and the costs of treating wastewater resulting from new development. It also lacks
consideration of alternative methods of achieving community growth goals in ways that
could reduce wastewater treatment costs. It is vital that these issues be addressed in the
DCWMP. Below is a discussion that details these issues.

Wastewater from on-site septic systems accounts for 75-85% of the nitrogen
traveling from watersheds to estuaries in Harwich. Validated scientific evidence has
documented the negative impact that the continued flow of excess nutrients will have on
the condition of our coastal waters. Degraded water quality will have far-reaching
ecological consequences that would diminish our quality of life and the vitality of our
regional economy. Total Maximum Daily Loads (TMDLs) have been set for the Town
by watershed. In East Harwich, TMDLs for the Pleasant Bay watershed require a 65%
reduction in septic nitrogen load. This means removing nitrogen from existing
development and preventing any additional nitrogen from future growth.

Given the extent of treatment needed, sewers are an important part of the
treatment solution. However, sewers should be scaled to accommodate a level of growth
that coincides with clearly defined community goals for growth and resource protection.
All alternative measures to use land use tools to reduce the costs of sewers need to be
fully considered. In making decisions about investments in sewers, communities should



understand the resulting grthh effects and costs associated with wastewater treatment
designed to accommodate growth.

The importance of in-depth public review of growth assumptions and associated
wastewater costs is emphasized in the Cape Cod Commission’s Guidance for Local
Wastewater Management Plans (December 2012). The Guidance instructs towns in the
earliest stages of planning to estimate the cost of wastewater treatment for mitigating
wastewater flows based on current zoning, and to estimate the cost of wastewater
treatment for new growth. Later stages of planning should not begin until the town has
“addressed the potential cost of future growth (including presentation at public meetings)
and concluded that the setting of the [proposed growth] flows is consistent with the
community’s willingness to expend capital for future growth needs.”

Based on information provided in the DCWMP, the undersigned organizations are
concerned that the growth effects of wastewater and the associated treatment costs for
new growth are not fully described, particularly for the region of town with the highest
growth potential, East Harwich.

The DCWMP assumes that wastewater flows in the Town will grow 26% due to
new development. This means that town-wide wastewater flow will increase from
860,000 gallons per day (gpd) currently to 1,080,000 gpd at build-out, an increase of
220,000 gpd (Table 13-1).

In terms of new development, an additional 500,000 square feet (sf) of
commercial space and 250 dwelling units beyond build-out under existing zoning for East
Harwich have been added to build-out projections in the DCWMP. According to the
DCWMP, this assumption is attributed to the Town’s desire to increase growth in that
area (page 13-2), although these build-out estimates do not coincide with any approved
community growth plan. The DCWMP also states that this new development will
generate an additional 55,000 gpd of wastewater at build-out (Page 13-2). This 55,000
gpd increase specifically associated with new development in East Harwich amounts to
25% of the total town-wide increase of 220,000 gpd in wastewater flow due to projected

growth.

The wastewater cost impact of this new development in East Harwich is $20
million. This is supported by information included in the DCWMP that discusses cost

reductions.

The DCWMP states that the overall cost of the plan could be reduced by $50
million provided half of projected town-wide growth does not occur, and stormwater and
fertilizer controls are put in place (page 13-29). If we assume that 20% or $10 million of
that savings would come from fertilizer and stormwater controls, that leaves a potential
cost savings of $40 million from halving growth, which would eliminate 110,000 gpd of
wastewater flow (half of 220,000 gpd attributed to growth townwide). Added new
development in East Harwich accounts for 55,000 gpd of wastewater, or half of the
110,000 gpd. Eliminating that added growth above current zoning could achieve half of



the growth-related savings, or $20 million. Thus the additional 500,000 sf of commercial
space and 250 new dwelling units in East Harwich, by generating 55,000 gpd of
wastewater, accounts for approximately $20 million in wastewater costs.

It is also possible that projected wastewater flow resulting from an additional
500,000 sf of commercial growth in East Harwich could be significantly higher than the
55,000 gpd projected in the DCWMP. To estimate wastewater flow from new
commercial development in the Pleasant Bay watershed, the DCWMP uses a factor of 35
gpd per 1000 sf of commercial development (Table 7-7). However, the DCWMP uses a
water use factor of 236 gpd per 1,000 sf of commercial development for every other
watershed in Harwich (Table 7-7). A survey of commercial water use factors in
Massachusetts Estuaries Project Technical Reports for commercial districts in other
watersheds on Cape Cod shows factors in the range of 80-120 gpd per 1,000 sf. Thus, the
amount of wastewater flow from new commercial development in the Pleasant Bay
watershed could be two to six times what is currently estimated. There is no explanation
given as to why water use and wastewater flow for commercial activity in East Harwich
is so low compared to other watersheds in town, or to commercial areas in other
watersheds on Cape Cod.

It is also important to note that the 55,000 gpd increase in wastewater flow in East
Harwich is in addition to the 30,000 gpd that the DCWMP assumes would be generated
at build-out under current zoning in the Pleasant Bay watershed. Thus the total
wastewater flow at the higher density build-out scenario is 85,000 gpd. An estimate of
wastewater flow under various development scenarios conducted by Wright-Pierce for
APCC (February 2012) calculates wastewater flow at build-out under current zoning as
82,000 gpd, just 3,000 gpd less than the DCWMP high growth scenario. Thus the
projections in the DCWMP could seriously underestimate wastewater flow and resulting
costs from added development in East Harwich. If the estimated wastewater flow from
added growth in East Harwich is higher than 55,000 gpd, then the cost of treating that
added growth could be dramatically higher than $20 million.

We are also concerned that land use management alternatives that could help to
achieve growth goals and save wastewater costs have not been fully evaluated. The
Commission’s Guidance document recommends that, once a town has estimated
wastewater treatment costs associated with growth, it should then “review its
build-out analysis to consider possible growth restrictions in areas identified for sewering
but not currently identified for future growth.” The importance of growth controls in East
Harwich as a way to reduce wastewater treatment costs is acknowledged in the DCWMP.
On page 13-36 of the DCWMP it is noted that the Pleasant Bay watershed is one of two
areas in town where land use controls could be effective in bringing down treatment
costs. Yet there is no evidence in the DCWMP that growth management tools have been
evaluated as a way of achieving millions of dollars in potential cost savings.

In light of the information contained in the DCWMP, we are concerned that the
impact of proposed growth in development on wastewater flows and resulting wastewater
collection, treatment and disposal costs in East Harwich have not been adequately



represented. This information is essential for Harwich residents to have a full
understanding of the wastewater-related costs associated with different decisions about
growth, and the options available for accommodating growth in concert with land use
management that could help to mitigate wastewater flows and reduce wastewater-related

costs.

Therefore, we are requesting that the Town of Harwich and its consultants be asked to

provide the following analyses:

1.

A sensitivity analysis that projects wastewater flows from commercial growth in East
Harwich based on a factor of water use that is consistent with other watersheds in
Harwich, and other watersheds on Cape Cod.

A sensitivity analysis that projects wastewater flows and nitrogen loads from

commercial and residential growth in East Harwich based on different growth

assumptions including:

*  Growth at the level of build-out in the village center and remainder of the
watershed under current zoning;

* Growth in the village center that is beyond build-out at current zoning without
offsets to that growth. Examples would be the addition of 500,000 sf and 250
units shown in the DCWMP, and a higher level of increase to reflect current
zoning proposals put forward by the Planning Board (dated 12/14/12).

* Growth in the village center that is beyond build-out at current zoning with offsets
to balance that growth. Examples would be the plan put forward by the East
Harwich Collaborative (dated 9/15/11).

e Growth under land use controls that reduce the amount of future commercial and
residential growth below existing zoning for East Harwich.

Wastewater costs for each growth scenario noted above should be provided, including

collection, treatment, effluent disposal costs and on-going operations and

maintenance costs associated with that treatment. Assumptions underlying costs
projections should be clearly stated.

Comparable analysis should be prepared for all areas of Harwich where future growth

beyond build-out under current zoning is projected.

Thank you for your consideration of these comments.

Respectfully,
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Robert Smith, Esq
President

Association to Preserve Cape Cod

Ed DeWitt
President
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President
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Harwich Board of Selectmen

Harwich Water Quality Task Force

Harwich Wastewater Implementation Committee
Pleasant Bay Alliance

Harwich Real Estate and Open Space Committee
Harwich Conservation Commission

Harwich Board of Health

Massachusetts Department of Environmental Protection
Town of Chatham, ¢/o Dr. Robert Duncanson
State Senator Daniel Wolf

Representative Sarah Peake
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Ms. Anne Canaday

Executive Office of Energy and Environmental Affairs
100 Cambridge Street; Suite 900

Attn: MEPA Office

Boston, MA 02114
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Subject: Comments on Harwich, MA Draft Comprehensive Wastewater Management Plan
(CWMP); EOEEA No. 15022

Dear Ms. Canaday:

The Harwich Board of Selectmen (BOS) held a public meeting on January 19, 2013, to receive comments
on the Draft CWMP. After a brief presentation on the Draft CWMP by our Water Quality Management
Task Force (WQMTF) who is overseeing the development of this program for the town and their
consultant, CDM Smith, there was an open-comment period where the vast majority of those attending
supported the program put forth in the plan. Subsequently on February 19, 2013 the BOS voted to
approve submission of the Draft CWMP to the MEPA Office for review and comment.

The Town of Harwich understands that we must protect and restore our valuable water resources. The
water quality in our harbors and embayments has become degraded and the main contributing source to
this degradation is nitrogen leaching from the Title 5 septic systems throughout our community. Our
WOQMTF supported by town staff and our consultant has dedicated a significant amount of time to
develop what we believe is a well thought out program that best addresses this important nitrogen impact
issue. The program includes a combination of several unique solutions including: regionalization with
Chatham, eight phases over 40 years to allow us to implement in a reasonable manner and several non-
infrastructure aspects that will allow us to potentially build less infrastructure which will Jower the
program costs. There is no question this program is costly and we need to continue to look to minimize
costs via adaptive management approaches during the implementation phase. Currently we have a
Wastewater Implementation Advisory Committee that is reviewing potential cost recovery models for us
to implement the program. A recommended cost model will be presented in the Final CWMP.

While the BOS remain concerned about the overall costs to implement the program presented in the Draft
CWMP and will continue to work with local, county, state and federal officials to seek funding for this
project, we voted on March 25, 2013, to further endorse the water resource protection defined needs and
the recommended program to address them as presented in that plan which will be reviewed by MEPA.

Very truly yours,

AL @S

Linda Cebula, Chair
Harwich Board of Selectmen

cc: Peter de Bakker, Chair WQMTF
Brian Dudley, MassDEP
Paul Niedzwiecki, Cape Cod Commission
David Young, CDM Smith



Town of Harwich

Planning Department
April 2, 2013

Richard K. Sullivan, Jr.
Secretary, EOEEA
100 Cambridge Street
Suite 900 (9™ Floor)
ATTN: MEPA Office ¢/o Anne Canaday
7 4
Boston, MA 02114 ﬁmggg%;gg

Mr. Paul Niedzwiecki _ .
Executive Director APR §--2013
Cape Cod Commission :

P.O. Box 226 , -
Barnstable, MA 02630 : » Ng E P g
Dear Secretary Sullivan and Mr. Niedzwiecki,

I am writing as Harwich Town Planner and as a member of the Pleasant Bay Alliance watershed
work group. As Town Planner, [ worked very closely with CDM-Smith in the development of
growth projections for Harwich. All projections provided by me were based on planning and
zoning discussions at the time among the Planning Board, the East Harwich Collaborative and
others. These discussions continue and will ultimately result in an adopted zoning by-law based
on growth assumptions which may change. While this planning work proceeds, it is critical not
to delay valuable steps that address current wastewater issues.

As a member of the Pleasant Bay Alliance watershed work group, I offered the following
comments on that group’s draft comment letter:

We need to move beyond Title 5 and the "status quo”. In response to water quality issues
throughout the town, Harwich has developed a carefully researched and long-discussed
Comprehensive Wastewater Management Plan. Initially, the first areas to be served
were to be along Nantucket Sound. However, within the past year the Town has
recognized the regional environmental and economic advantages of connecting first to
the existing Chatham wastewater treatment plan. The significant benefit for our town
and our neighbors is the removal of nitrogen flow to Pleasant Bay from existing
development. Of course, additional information is relevant and further studies may be



pursued. But the top priority of the Pleasant Bay Alliance should be to support
construction of the Harwich connection to the Chatham plant at the earliest possible

date.

A key component of the Harwich CWMP is adaptive management (section 13.8). We
don't know yet what benefits will be provided by the Muddy Creek bridge project. We
have not yet implemented fertilizer management and other non-structural methods nor
have we measured any ensuing nitrogen reduction. We have spent six years on possible
zoning changes for the East Harwich area, and we remain far apart. Adaptive
management will allow the town to move forward on current wastewater treatment
measures while continuing to review issues such as those mentioned here.

The draft CWMP provides specific measures that will benefit the Pleasant Bay watershed
in Phases 1, 2, 3, and 8. By delaying the final work until Phase 8, the Town will have full
opportunity to pursue its adaptive management process and to make changes to ultimate
service areas as needed.

I hope your final comment letter will include both support for immediate construction of
the connection to the Chatham plant and continued review of other important issues
through the Town's proposed adaptive management process.

Thank you for the opportunity to comment on the Harwich Draft Comprehensive Wastewater
Management Plan. I fully support that plan and hope that you give it your approval.

Slncerely,

David H. Spitz,
Town Planner
dspitz@town.harwich.ma.us

732 Main Street, Harwich, MA 02645
508-430-7511 508-430-4703 (fax)
www. harwich-ma. gov
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BARNSTABLE, MASSACHUSETTS 02630

CAPE COD

(508) 362-3828. ¢ Fax (508) 362-3136 ° www.capecodcommission.org COMMISSION
Fax (617-626-1181) and Regular Mail

April 4, 2013

Secretary Richard K. Sullivan, Jr.

Executive Office of Energy and Environmental Affairs
Attn: MEPA Office — Anne Canaday '

100 Cambridge Street, Suite 900

Boston, MA 02114

RE: MEPA Unit Project Number 15022 :
Draft Comprehensive Wastewater Management Plan, Harwich

Dear Secretary Sullivan:

On February 28, 2013, the Cape Cod Commission (Commission) staff received a copy of the
Expanded Environmental Notification Form (ENF) and Supplemental Report for the above-
referenced project prepared by CDM Smith.

As the project requires the preparation of an Environmental Impact Report (EIR), it is also
subject to Commission Development of Regional Impact (DRI) review pursuant to Section
2(d)(i) of the Enabling Regulations (revised July 2012) as “/aJny proposed development for

- which an Environmental Impact Report (EIR) is required to be prepared under the
provisions of MEPA shall be deemed a DRI.” The Town requested Joint MEPA/Commission
Review pursuant to the Memorandum of Understanding between the Commission and the
Executive Office of Energy and Environmental Affairs — MEPA Unit. The Commission received
the Town's Expanded ENF and request for Joint Review on February 28, 2013 from the Town’s
representative, David Young of CDM Smith. A Joint MEPA/DRI scoping session/public
hearing was held on April 3, 2013 at 5:00 PM at the Harwich Town Hall. The purpose of the
April 3, 2013 hearing was to gather information for the Joint MEPA/DRI Review of the project
and to make recommendations on the scope of the Final EIR. The Town is requesting a MEPA
Phase 1 Waiver for a culvert replacement project located under the Route 28 crossing of Muddy
Creek to improve its coastal habitat and water quality.

Harwich CWMP Expanded ENF
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Background
Wastewater management is one of the most significant regional concerns affecting Cape Cod.

The Commission is actively engaged in the preparation of a 208 Area Wide Water Quality
Management Plan for Cape Cod. As such, the Commission will be working with towns within
Barnstable County on the shared challenges of wastewater management to identify efficient
and cost-effective common solutions. The Commission’s review of Comprehensive Wastewater
Management Plans (CWMPs) has recently been articulated through a Regional Wastewater
Management Plan (RWMP) titled “Draft Guidance for Cape Cod Commission Review of Local
Wastewater Management Plans.”t The RWMP Guidance distinguishes CWMPs from Targeted
Watershed Management Plans, which may be a subset of a CWMP. The Guidance requires
consistency with the Barnstable County Regional Policy Plan, Local Comprehensive Plans and
follows the general outline of the DEP Water Resources Management Planning Guidance,
which includes sections on Shared Watersheds, Needs Analysis and Problem Identification,
Alternatives Development, Plan Evaluation and Selection, Adaptive Management and
Implementation.

The Commission supports the efforts of the Town of Harwich to develop a comprehensive plan
to address wastewater management and recognizes the efforts the Town has made to
coordinate its wastewater planning with its neighboring Towns of Chatham and Dennis. The
Commission looks forward to partnering with the Town of Harwich as we proceed with the
Joint MEPA /DRI review of the ENF and begin work on the 208 Area Wide Water Quality
Management Plan.

Summary
Commission staff has reviewed the Expanded ENF for the project’s possible impacts and in

general finds that it addresses many of the parameters of our Regional Policy Plan and RWMP
Draft Guidance on CWMPs, and suggests that the Phase 1 Waiver for proceeding with the
Muddy Creek Culvert is a reasonable and severable phase of the project. Commission staff
recommends that the Town address certain issues identified in this letter in preparation of its
Final EIR/CWMP, but respectfully requests that the Town not submit the CWMP for formal
review until the Commission has completed its Regional 208 Water Quality Management Plan,
which is anticipated to be completed in the next year. Commission staff offers the following
comments for the consideration by the Massachusetts Environmental Policy Act (MEPA) Unit.

Project Description

The Town is pursuing a long term, multi-phased wastewater management program with
regional and centralized treatment to reduce nutrient loading to coastal waters, meet
anticipated total maximum daily loads for estuaries/embayments along Nantucket Sound and

1 http: //www.capecodcommission.org/resources/RWMP/local planning guidance.pdf
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Pleasant Bay and support viable business activity in the town centers. The project proposes a
town-wide wastewater collection and treatment system, with work located throughout the
Town. Sewer mains are proposed in existing paved roads. The Town is recommending a
traditional wastewater program that includes approximately 92 miles of sewer pipes, 30
pumping stations and two centralized treatment facilities. The preferred alternative includes
two treatment facilities; one that utilizes the existing facility in Chatham, and a new facility in
West Harwich. The project also includes non-structural alternatives for stormwater
management, pond water quality protection and restoration, fertilizer education, town-wide
land use regulation reviews and two natural nitrogen attenuation projects. The total project is
projected to be phased over 40 years and will develop an adaptive management approach to
guide its implementation.

Water Resources

The Harwich CWMP is a sequential and well thought out plan to deal with the town’s
wastewater needs. The CWMP provides an excellent summary of the public participation
efforts and identifies the key stakeholders and decision makers. The Expanded ENF includes a
needs assessment which provides the background and interpretation of the water quality
conditions for drinking water, fresh water ponds, and coastal embayments, which are the three
major water resource areas identified in the Cape Cod Regional Policy Plan and RWMP Draft
Guidance. The background information provides the framework for the project and identifies
the Town's overall wastewater management needs. The CWMP includes a process to identify
wastewater collection areas, primarily to achieve the amount of septic nitrogen removal
necessary to restore coastal water quality as determined through the MEP studies critical
nitrogen loads. The process is one that uses parcel specific water use information and accounts
for the occurrence of natural attenuation and opportunities for enhanced attenuation. Sewer
collection is proposed in several areas as a result of this process. The CWMP also includes a
process to account for the removal of septic nitrogen and the return of treated effluent nitrogen
to achieve the overall goal of restoration.

Wastewater Flows and Buildout

The CWMP cross referenced water quantity information from cumulative pumping and actual
parcel level metered water use. The town-wide water use for the years 2001 to 2007 is between
679 and 600 million gallons. The average household water use is 186 gpd and commercial use
is 768 gpd. Specific water uses for each Marine watershed are reported. The CWMP used the
MEP buildout analysis and applied the appropriate water use to project the number of
residential and commercial properties. The increase in wastewater flow ranges from 14 t032%
for the five major coastal watersheds, as listed on Table 1, with an average of a 28% increase.
The CWMP evaluated the effect of irrigation water use on wastewater projects and found that
the long-term irrigation amount is 315,000 gpd for July and August, making up 3 of the 10%
average non-consumptive water use. Maximum month peaking factor for Harwich is 2.2 times
the average flow of 1.72 mgd. The buildout assessment makes use of the MEP buildout analysis
including some modification for economic development in the East Harwich and Harwich Port
areas. Commission staff suggests that the Town distinguish the parameters of the buildout
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modifications in the Final EIR and identify incremental infrastructure milestones in the
description of the phasing of the project to accommodate potential buildout needs. Staff
further recommends that the EIR address how the Town would demonstrate a flow-neutral
condition for SRF zero percent loan eligibility.

Drinking Water

The CWMP reports that approximately 9,800 accounts in the town are serviced by drinking
water from 14 gravel packed wells that collectively pump approximately 2 MGD. The drinking
water quality is excellent with the exception of naturally occurring iron. The Town Water
Department recently completed a new 6.5 MGD treatment plant to remove iron and
manganese. The average nitrate concentration from the wells is 1.1 ppm, which is substantially
below drinking water health limits. The Wellhead Protection Areas (WPAs) that provide
recharge to the public supply are not identified as a wastewater management need, however,
limited sewering in overlapping Marine Water Recharge Areas (MWRAs) will provide potential
benefits to drinking water quality. The Pleasant Bay drinking water well recharge area that is
proposed for sewering for Pleasant Bay has an average nitrogen concentration of 2 ppm, which
is below the state and federal standard of 10 ppm, and the Cape Cod Commission loading
standard of 5 ppm.

Ponds
There are 22 major ponds in Harwich. The Water Quality Task Force has taken advantage of
the Cape Cod Ponds and Lake Stewardship (PALS) program to obtain important long term
water quality data. The CWMP utilized prior reports, including those prepared through the
Cape Cod Commission, and developed a pond program to protect and, where necessary, restore
pond water quality. The program proposes continued monitoring, evaluation of stormwater
treatment opportunities and further investigation, particularly to determine whether
phosphorous loads are internal (sediments) or external (from the watershed). Three areas
were identified around John Joseph, Bucks and Sand Ponds, Hinckleys, Seymour and Long
Pond, and Paddocks Pond. The CWMP indicates that continued monitoring and study are
required to determine the best overall approach to protect and restore pond water quality.
Phase I of the CWMP includes alum treatment of Hinckleys Pond as recommended in a
detailed study by Water Resources Services dated March 2012. The Alum treatment of
Hinckleys Pond is a reasonable Phase 1 CWMP project.

Marine Water Quality
The CWMP reports on the findings of the Massachusetts Estuary Project (MEP) which includes
critical nitrogen loads referred to as thresholds. The next step is for the MA Department of
Environmental Protection (DEP) is to establish Total Maximum Daily Loads (TMDLs) from the
thresholds in the MEP report and to work with the Town and SMAST to prepare and complete
the regulatory review necessary to establish the TMDLs.
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The MEP critical nitrogen loads are presented as the amount of septic nitrogen that will need
to be removed from the watersheds. The percent removal for existing and buildout conditions
are summarized on the table below.

Table 1 Percent Nitrogen Removal by Watershed

Watershed |- Present -~ Percent Septic Percent Septic
Load (kg/d) | Reduction Existing | Reduction Buildout
o Condition Condition
Allen Harbor 5.64 74 78
Wychmere Harbor 7 3.21 100 100
Saquatucket Harbor ' 13.25 60 A 58
Pleasant Bay (Round Cove) 5.18 64 68
Pleasant Bay (Muddy Creek 13.32 48 58
Pleasant Bay 16.69 61 70
Herring River 38.59 38 58

Of particular note is the large increase of percent removal that occurs under buildout
conditions in the Herring River Watershed. A majority of this future load comes from the West
Reservoir sub-watersheds where the amount to be removed increases from zero at present
conditions to 48% at buildout conditions. This results in the largest difference between
percent removal for existing and buildout conditions in the table above. The CWMP in a later
section indicates that the nitrogen thresholds for the three harbors on the south side could be
revisited due to their use as major boat basins. Commission staff recommends that controls on
future growth, including open space protection in the Herring River watershed be considered
as an alternative/complementary strategy for nitrogen management.

Wastewater Needs

Two areas of concern for Title 5 failure are the area north of Allen Harbor due to high
groundwater, and the Campground area due to dense development. Sewering to alleviate Title
5 issues is recommended by the CWMP because the areas are also identified for nitrogen
reduction. Wastewater needs for nitrogen reduction using the MEP thresholds was
summarized above. Wastewater needs for socio-economic reasons for East Harwich, Harwich
Port and Harwich Center were identified and factored into projected overall wastewater flow
and management scenarios. The Campground area is not in a nitrogen management area and
is not scheduled for action until Phase 8. A potential local solution for that area should be
evaluated under adaptive management aspect of the CWMP

Wastewater Effluent Disposal

The CWMP used a screening process to eliminate unsuitable parcels for con31derat10n as
potential facility and effluent disposal sites. Of the 11,600 parcels in town, forty parcels were
identified for further consideration, ten parcels were selected for further study, and five sites
were chosen as part of the CWMP management scenarios. The site suitability approach was
methodical and provided reasonable results for the projected and cumulative sub-regional
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volumes of wastewater. The CWMP identifies the PB-3 as a key site for effluent disposal. The
site is in a Zone IT which would require costly advanced treatment to comply with the DEP
Groundwater Discharge Permit (GWDP) Total Organic Carbon limit of 3 ppm. The CWMP
indicates that DEP might make a favorable determination that removal for TOC is not
required. Such determination would be an important one for future wastewater planning and
as such, Commission staff recommends the Town include a more thorough discussion of this
issue in the Final EIR, provide particle flow tracking results and include Commission staff in
the dialogue.

Wastewater Management Scenarios

The CWMP developed eight alternative scenarios for wastewater management as summarized
in the Table below. The baseline case included the nitrogen offset that is anticipated to result
from two natural attenuation projects for Muddy Creek and Cold Brook. The parcels and
wastewater flows reflect the amount needed to offset nitrogen loads from the proposed
treatment effluent. The CWMP developed a number of criteria to compare the scenarios
including capital cost, operation and maintenance, cost efficiency (shown below), a variety of
technical criteria, institutional criteria and environmental criteria. Commission staff
recommends the criteria ranking process is a thorough and fair method. The total criteria
score (as weighted) of the scenarios (shown below in Table 1) indicate that scenarios 3A, 4A
and 5A are the most favorable.

The scenario including IA systems had the highest cost per nitrogen pound removal. The
CWMP used an IA treatment efficiency of 19 ppm. The treatment efficiency for some IA
technologies for smaller cluster and individual systems have better documented treatment
efficiencies which Commission staff recommends should be considered.

The CWMP, less formally, evaluated the use of smaller facilities, sized at 100,000 gpd as an
alternative. The Town used the selected decision criteria to determine that the use of more
numerous 100,000 gpd facilities was not favorable, largely from a bottom line cost perspective. -
However, Commission staff suggests that phasing in a more dispersed system could provide
faster removal of nitrogen in targeted areas to produce demonstrable water quality
improvements. Table 2 shows the number of parcels and flow to be captured and treated. The
amounts for three of the smaller southern embayments range from 26,000 to 95,000 gpd at
build out. Smaller treatment facilities, while incurring a cost premium, can potentially be
deployed over a shorter time frame with more flexibility for siting. The identification of sites to
treat and dispose of wastewater at these lower volumes could also include parcels that are
smaller than 5 acres.

The CWMP used the percent septic nitrogen removal for the buildout condition. ‘Commission
staff suggests that the Town identify the extent of potential sewer collection areas for the
existing development condition and identify how the system could be phased in through
selected planning horizons as development proceeds from existing conditions to buildout
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conditions. This should also include the relative percent of nitrogen removed for each major
watershed for phase of the plan.

Table 2 Wastewater Scenarios

Scenario Description Parcels | Wastewate | Cost $/Pound Totaﬂ
Sewered r of NO3g Score
Flow removed
1A 3 Sites (Allen to Saquatucket) | 2992 670000 | 199 270
2A 3 Sites (Allen to Herring) 3002 682000 192 266
'3A . !1Sitein Herring River 13198 | 697000 " | 146 145
4A | 2SitesHRand PB 3184 |704000 J175 - - |223
5A | 2 Sites HR and PB (Chatham) | 3094 680000 170 | 204
6A 4 Sites 2968 667000 215 321
7A IA Systems & four Sites 1643 417000 447 402
8A 1 Site and Ocean Outfall 2438 564000 252 366
Table 3 Sewershed Characteristics
Sewershed Characteristics for Parcels Current Average Buildout Average
Each Watershed - ~ Water Use Water Use
. (Option 5A) (GPD) (GPD)
Allan Harbor 234 52,100 57,000
Wychmere Harbor 123 26,300 29,000
Saquatucket Harbor 451 90,700 95,200
Pleasant Bay 1205 205,900 235,900
Herring River 2340 399,300 515,700

Regional Approach

The CWMP includes two aspects of a regional approach. The first is to include the sewer
collection of a section of Dennis Port within the Herring River watershed. This aspect is
included in all scenarios. The other regional aspect is the potential use of the Chatham facility
that was recently completed to accommodate the flow from the East Harwich and the Pleasant
Bay watershed. Two versions of this scenario are discussed. In one version the effluent would
" be retained and disposed of at the Chatham facility until such a time that the Chatham sewer
expansion project would require that capacity. The other version transports the treated
effluent back to Harwich for disposal in the Pleasant Bay watershed. Treatment at the
Chatham facility attains a nitrogen treatment efficiency of 3 ppm. This regional option would
make use of early capacity at Chatham plant and reduce the overall construction cost to both
towns through a shared facility.

Chatham DRI Conditions
The Cape Cod Commission approved the Chatham CWMP as a DRI on March 29, 2009 with 41

Findings and 23 Conditions. Excerpted below is a finding and two conditions from that
decision which are relevant to the Harwich CWMP.
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FINDING :

WR1. The Town of Chatham has been in discussions with the Town of Harwich on their
potential shared use of Chatham’s wastewater facility site. Because the Harwich
CWMP has been delayed, fundamental information on which to base decisions is
presently not available. Prior to proceeding with the potential shared use of the site,
additional site characterization would need to be conducted to determine 1) if the
treatment capacity could be expanded, 2) if the site has the capacity for expanded
subsurface disposal and 3) if the assimilative capamty of the downgradient waters can
receive the increase of nitrogen load.

CONDITION

WR6.  Regional inter-municipal agreements with Harwich to achieve TMDL
compliance for Muddy Creek and/or the potent1a1 shared use of the Chatham
treatment and disposal site shall be concluded prior to any renewal of this permit per
Condition G1.

WR11. Implementation of Enhanced Natural Attenuation or tidal flushing to reduce
Nitrogen loadmg to reduce the area of planned sewering as indicated in the CWMP
shall require consultation with the Commission.

The FEIR should indicate how the DRI findings and conditions will be met. A shared
watershed approach Inter-Municipal Agreement should include a time frame for each town to
achieve its share of nitrogen removal. Meetings to coordinate progress on this aspect should
include Cape Cod Commission staff.

CWMP Implementation
The following is a synopsis and time frame, using the plan’s proposed request for funding, of
the Harwich preferred plan phased approach.

Phase 1, 2013: focuses on implementation of two natural nitrogen attenuation programs. The
first is to fund the construction phase of the Muddy Creek Bridge which will increase the
existing opening to 24-feet in order to increase flushing and help restore ecological habitat.
The second is the evaluation of options to improve the natural attenuation in the Cold Brook
former cranberry bog network off Bank Street. This phase will also include the purchase of
land for the PB-3 effluent recharge facility and will include implementation of the Hinckleys
Pond restoration project. V

Phase 2, 2016: will be the design and installation of sewers in the Pleasant Bay watershed since
this is the largest watershed with the highest percentage of septic system nitrogen removal
required. This allows the Town to work with Chatham, utilize a regional approach to
wastewater treatment and recharge, and to provide further protection to some of the Harwich
drinking water supply wells. Phase 2 also provides sewer service to the East Harwich Village
Commercial District or East Harwich Village Center and surrounding areas to accommodate
potential higher density development. The recommended plan for the Cold Brook natural
attenuation would also be implemented in this phase. :
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Phase 3, 2021: focuses on the Pleasant Bay watershed and installing additional sewers in the
area north of the Harwich Village Commercial District. A portion of the collection system area
on the west side of the Pleasant Bay Watershed will be delayed until Phase 8 to allow for water
quality monitoring and evaluation of the impacts from sewering and the Muddy Creek bridge
project. This phase may also include the implementation of the potential Seymour Pond

restoration project. The design and construction of the delayed Chatham WPCF expansion will
- also be completed in this phase.

Phase 4, 2026 and 2029: will be done as two programs. Overall the phase will collect
wastewater in the Northeast part of the Herring River watershed. The collected wastewater
will be pumped to the new treatment plant to be constructed at Site HR-12 (landfill site) where
the treated effluent would be recharged. The SBR treatment plant would initially be
constructed for capacity of about 0.45 mgd which would treat collected flows from Phases 4, 5
and 6. Phase 4A will include the construction of the HR-12 treatment plant and 4B will include
the construction of the sewers in the Herring River Watershed.

Phase 5, 2033: will collect wastewater in the Northwest part of the Herring River watershed
and near site HR-12. The collected wastewater will be pumped to the treatment plant at Site
HR-12 where the treated effluent would be recharged.

Phase 6, 2038: will collect wastewater in the Southeast part of the Herring River watershed.
This phase will also install some of the planned sewers in the Allen and Wychmere Harbor
watersheds in order to begin meeting TMDLs in those areas. Collected wastewater will be
pumped to the HR-12 site for treatment and recharge. This phase may also include
implementation of the potential Bucks and John Joseph Pond restoration projects.

Phase 7, 2043: focuses on expanding the HR-12 treatment plant and installing the remaining
required sewers in the Herring River watershed to meet TMDL. The treatment plant at Site
HR-12 will be expanded to the full 0.9 mgd capacity in this phase.

Phase 8, 2048: will install sewers in the Saquatucket watershed and the remaining areas of the

Pleasant Bay watershed required to meet those TMDLs. Areas to be sewered near the Great

Sand Lakes and the Campground will also be included in this phase. Sewer service areas in

Phases 5, 6, 7 and 8 can be adjusted as needed to meet local needs and based on feedback from
" water quality monitoring. '

Natural Resources ,
The following comments address considerations to reduce impacts to wetlands, wildlife, and
open space resources as the town proceeds with alternatives analysis.

The RPP prohibits impacts to wetlands and the 100 ft buffer to wetland resources with the
exception of utility line installation where there is no other feasible alternative. During CWMP
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planning, project planners should avoid direct and indirect wetland and buffer impacts
wherever possible. Indirect impacts include actions that may reasonably be expected to alter
the natural functions of the wetland. Alterations that result in wetland restoration are typically
supported in the RPP. The RPP also prohibits activities that would impact rare species or their
habitats. To the extent feasible, utility lines should be located within the road rights of way and
avoid overland crossings. Commission staff notes that rare species habitat has been included in
the evaluation criteria for wastewater treatment or disposal sites, discussed below.

It’s unclear from the CWMP whether plan implementation would result in impacts to coastal
resources. To the extent that infrastructure development needs to occur in proximity to coastal
areas, sites located within existing roadways or disturbed areas are preferred over new
disturbance in coastal resource areas. As a related but separate matter, restoration of tidal
flows at the Muddy Creek culvert will clearly have some impacts on coastal resources; design
and engineering of this project should strive to minimize resource impacts while achieving the

tidal restoration goals.

Assessment of Freshwater Ponds

Commission staff supports recommendations on pg. 5-20 to improve water quality in Harwich
Ponds. Stormwater discharges into ponds may present opportunities to treat stormwater with

LID/BMPs or other green infrastructure that will provide additional natural resource benefits.

Effluent Recharge Sites

In reviewing Section 9, Effluent Recharge Site Screening, Commission staff agrees with the
criteria identified for screening appropriate sites. One additional mapped data layer that would
help distinguish viable sites and the environmental impact associated with wastewater disposal
is the Natural Heritage and Endangered Species Program BioMap2 Core Habitat. This (non-
regulatory) data layer identifies habitats that are crucial for the long-term viability of the state’s
endangered species. It also functions as a landscape-scale look at maintaining connectivity
among the remaining undeveloped parcels in the Commonwealth.

Section 9 of the CWMP identifies the final five sites that were selected for additional evaluation
in the CWMP. Each of these sites presents concerns due to possible impacts to rare species
habitat, or fragmentation of habitat. While disposal beds likely could be permitted at these
sites, it is preferable to select a site(s) that minimizes impacts to open space areas in Harwich
that presently provide aesthetic, recreational, and habitat benefits. With these considerations
in mind, Commission staff reviewed the forty sites that resulted from the site screening
process, noting constraints and opportunities. Many of the screened sites have constraints with
regard to impacts on natural resources; however, several of these sites present opportunities,
particularly if the Town looks to further decentralize treatment and/or disposal, or considers
implementation of green infrastructure management systems.

As planning proceeds with the two sites identified as part of the preferred alternative,
consideration should be given to the avoidance of impacts to natural resources, and minimizing
fragmentation of intact landscapes. Specifically, siting of facilities at HR12 should take into
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consideration the rare species habitat at the eastern side of the parcel, as well as views from the
rail trail which abuts the site. Development should be clustered as closely as possible to the
existing disturbed portions of the property. The Hydrogeology report indicated that
groundwater was too high to give consideration to utilizing the borrow pit area of HR12 for the
treatment facilities and that the groundwater flow of treated effluent from the proposed site '
would flow towards Coys Brook rather than Flax Pond. PB3 is not mapped rare species habitat,
though it may well serve as box turtle habitat given the woodland characteristics and protected
land in the vicinity. PB3 currently provides buffers to Hawksnest State Park to the north and
west, and serves several natural resource functions, including recreational open space and
habitat. Siting treatment facilities in PB3 should balance minimizing fragmentation of this

natural landscape, and providing adequate buffers to East Harwich Center.

Collection System

Commission staff recommends that the criteria identified in Section 12 for selecting pump
station sites are appropriate. Commission staff would also recommend avoiding sites mapped
for rare species habitat or as BioMap2 Core Habitat. To the extent possible, pump stations
should be located near roads to minimize the footprint of additional disturbance. Also, as a
general matter, the collection system network should be installed within existing road
networks to the extent feasible, and avoid “overland” installations that will result in large
additional areas of disturbance.

Solid and Hazardous Waste Management
The Expanded ENF for Harwich’s proposed CWMP does not address solid or hazardous waste
‘other than to state that the project will not trigger MEPA thresholds for these issues.

Given the nature of the project, it is unlikely that the project will generate a significant amount
of post-construction waste, recyclables or food wastes. However, Commission staff suggests
the Town estimate how much solid waste, including land-clearing waste, will be generated
from the preferred project alternative. This information should be available for the DRI phase
of project review. Similarly, if a facility is located in a Zone II; a program to manage any
Hazardous Wastes generated as a result of project construction, and a plan to address any

Hazardous Wastes used in facility operations should also be addressed for the DRI phase of
project review.

Transportation

Commission staff suggests that potential impacts on the transportation network related to
construction or expansion of any treatment facilities be considered by the Town at the
appropriate stage in the design process. Additionally, the Commission staff recommends the
Town, to the greatest extent feasible, coordinate sewer construction activities with planned
roadway improvement projects to minimize traffic disruptions and reduce overall costs.
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Historical and Archaeological Resources

Commission staff recommends that the Town file with Massachusetts Historical Commission
prior to DRI review to ensure there are no sensitive historical or archaeological resources
located in the vicinity of the project site.

Conclusions

Commission staff has reviewed the Expanded ENT for the project’s possible impacts and in
general finds that it addresses many of the parameters of our Regional Policy Plan and RWMP
Draft Guidance on CWMPs and that the Phase 1 Waiver for proceeding with the Muddy Creek
Culvert project is reasonable and a severable portion of the CWMP project. Although the Town
should proceed to address the identified gaps for the preparation of its Final EIR/CWMP, the
Commission has respectfully asked that the Town not submit it for formal review until the
Commission has completed its Regional 208 Water Quality Management Plan over the next
year.

My staff is available to answer any questions that you may have about this letter.

Paul Niedzwiecki
Executive Director

cc:  James Merriam, Harwich Town Administrator
David Spitz, Harwich Town Planner
Jill R. Goldsmith, Chatham Town Manager
Robert Duncanson, Chatham Director Health and Environment
Richard White, Dennis Town Manager
Daniel Fortier, Dennis Town Planner
Charles Sumner, Brewster Town Manager
Elizabeth Taylor, Brewster Commission Representative
Susan Leven, Brewster Town Planner
Richard Roy, Dennis Commission Representative
David Young, CDM Smith
Andrew Gottlieb, CCWPC
Carol Ridley, Pleasant Bay Alliance
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Commonwealth of Massachusetts

Division of
Fisheries & Wildlife

MassWildlife
Wayne F. MacCallum, Director
April 4, 2013
Richard K. Sullivan, Jr., Secretary APE 4 . 2 & f 3

Executive Office of Energy and Environmental Affairs
Attention: MEPA Office

Anne Canaday, EEA No. 15022 Sl
100 Cambridge St. g&a i p g
Boston, Massachusetts 02114
Project Name: Draft Comprehensive Wastewater Management Plan
Proponent: James Merriam, Town Administrator, Town of Harwich
Location: Various locations throughout Harwich and Chatham

Document Reviewed: Expanded Environmental Notification Form (EENF) and Draft Comprehensive
Wastewater Management Plan (CWMP)

EEA No.: 15022
NHESP No.: 11-29877
Dear Secretary Sullivan:

The Natural Heritage & Endangered Species Program of the Massachusetts Division of Fisheries &
Wildlife (the “Division”) has received and reviewed the proposed Expanded Environmental Notification
Form and Draft Comprehensive Wastewater Management Plan for the Town of Harwich and would like to
offer the following comments regarding state-listed species and their habitats.

The ponds, bays, and estuarine waters of Harwich’s south and east coasts provide critical foraging,
breeding, migration, and over-wintering habitats for a suite of state-listed rare species. We commend the
Proponent for its efforts to improve water quality within these critical habitats.

Portions of the Town of Harwich are mapped as Priority and Estimated Habitat for state-listed species,
which are protected pursuant to the Massachusetts Endangered Species Act (M.G.L. c. 1314A) and its
implementing regulations (MESA; 321 CMR 10.00) as well as the Massachusetts Wetlands Protection Act
and its implementing regulations (WPA; 310 CMR 10.37, 10.58(4)(b), and 10.59). Based on a review of the
information that was submitted and the information that is contained in our database, the Division
anticipates that portions of the proposed project will occur within the habitat of various state-listed
invertebrate, vertebrate, and plant species.

Portions of the proposed project that occur within Priority or Estimated Habitat for state-listed species,
which are not otherwise exempt from MESA review pursuant to 321 CMR 10.14, will require a direct
filing with the Division for compliance with the MESA and WPA. The Division notes that sewer systems
proposed within ten (10) feet of the edge of existing paved roads may be exempt from MESA review,
pursuant to 321 CMR 10.14 (10), which states: “[t}he following Projects and Activities shall be exempt
from the requirements of 321 CMR 10.18 through 10.23...”

www masswildlife org

Division of Fisheries and Wildlife
Temporary Correspondence: 100 Hartwell Street, Suite 230, West Boylston, MA 01583

Permanent: Field Headquarters, North Drive, Westborough, MA 01581 (508) 389-6300 Fax (508) 389-7890
An Agency of the Department of Fish and Game
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[10] installation, repair, replacement, and maintenance of utility lines (gas, water, sewer, phone,
electrical) for which all associated work is within ten feet from the edge of existing paved roads,
and the repair and maintenance of overhead utility lines (phone, electrical) for which all
associated work is within ten feet from the edge of existing unpaved roads, provided, however,
that unpaved utility access roads associated with exempt activities under 321 CMR 10.14(11) shall
be addressed in and subject to the Division-approved operation and maintenance plan required
thereunder; :

The complete list of MESA filing exemptions may be found on the Division's website.

The Division would encourage the Proponent to examine design alternatives which avoid and minimize
impacts to Priority and Estimated Habitat, and to consider a pre-filing consultation with the Division to
evaluate and proactively address any concerns related to state-listed species. Upon submission of more
detailed site plans, the Division will be able to provide additional guidance.

If you have any questions about this letter, please contact me at 508-389-6386 or
jesse.leddick@state.ma.us. We appreciate the opportunity to comment on this project and look forward to
working with the Proponent to proactively address any potential concerns related to state-listed species.

Sincerely,

Howrtd. 7

Thomas W. French, Ph.D.
Assistant Director

cc: James Merriam, Town Administrator
Town of Harwich Board of Selectmen
Town of Harwich Conservation Commission
Town of Harwich Planning Department
Andrew Poyant, CDM Smith Inc.
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Richard K. Sullivan, Jr. April 3, 2013
Secretary, EOEEA

100 Cambridge Street

Suite 900 (9t Floor)

Attn: MEPA Office ¢/o Anne Canaday

Boston, MA 02114

Mr. Paul Niedziewicki
Executive Director
Cape Cod Commission
PO Box 226
Barnstable, MA 02630

Re:  Town of Harwich Draft Comprehensive Wastewater Management Plan (DCWMP)
(EEA No.15022)

Dear Secretary Sullivan and Mr. Niedzwiecki:

| am writing on behalf of the Pleasant Bay Alliance to provide comment on the above
referenced project. The Alliance is the inter-municipal organization of Orleans, Chatham, Harwich
and Brewster formed to implement the management plan for the Pleasant Bay Area of Critical
Environmental Concern (ACEC) and watershed.

The Alliance wishes to congratulate the Town of Harwich on reaching this significant
milestone in its efforts to protect estuarine and groundwater resources from the effects of nutrient
overloading. Reduction of nitrogen loads from watershed sources is a major priority outlined in the
Pleasant Bay Resource Management Plan (1998) and subsequent Plan Updates (2003, 2008,
2013.) One of the priority actions outlined in the plan is to continue to facilitate watershed-based
collaboration to address nutrient loading.

The Alliance communities work cooperatively to pursue a comprehensive bay-wide
assessment of nutrient loading and related resource conditions under the Massachusetts Estuaries
Project (MEP.) We believe that the Technical Report upon which Total Maximum Daily Loads
(TMDLs) for Total Nitrogen for Pleasant Bay are based was strengthened by the system-wide
approach to the analysis and the depth of monitoring data collected throughout our muiti-town
water quality monitoring program. It is in the same sprit of coordination and cooperation
demonstrated by these efforts that we submit the following comments for consideration.

PO Box 1584 Harwich MA 02645 ¢ Tel. 508 430 2563 ¢ www.pleasantbay.org



Phasing and Regionalization

It is our understanding that phase 1 of the project includes construction of the Muddy
Creek Restoration Bridge. The Alliance worked closely with the Towns of Harwich and Chatham,
Massachusetts Division of Ecological Restoration and Cape Cod Conservation District to evaluate
alternatives for restoring tidal flow in Muddy Creek. These studies document that the proposed
bridge will significantly improve water quality, and restore wetlands and habitat in Muddy Creek.
The studies provided the basis for the decision by:the Towns of Chatham and Harwich,
respectively, to proceed with this project. Appendix A of the DCWMP refers to the Alliance as the
“champion” of the bridge project. However, the Towns of Chatham and Harwich have signed a
Memorandum of Agreement to undertake the bridge project as a joint municipal project. The Towns
have formed a Project Oversight Committee and recently hired a firm to begin bridge design and
permitting. The Alliance supports the bridge project and will participate as a commenter in the
project design and permitting phases. The Alliance supports the Phase 1 waiver requested by the
Town of Harwich for the DCWMP as it would allow the Muddy Creek Bridge project to move
forward on its own path.

It is noteworthy that a motivation for addressing nitrogen loads in Pleasant Bay prior to
other watersheds in town is the opportunity for regional cooperation with the Town of Chatham.
The Alliance supports such cross-town cooperative arrangements for their efficiency and cost
savings in achieving TMDLs. Accordingly, wastewater from the Pleasant Bay watershed will be
piped to the Chatham wastewater plant for treatment. In the short term, the treated wastewater
also will be discharged at the Chatham site. Any impacts to groundwater resulting from relocation
of wastewater out of the Pleasant Bay watershed should be identified and fully examined in light of
any potential changes in water use factors or other assumptions that may increase or decrease
estimated wastewater flows and nitrogen loads from future development in the watershed, as

discussed below.

In the long term it is anticipated that Chatham will need to retain disposal capacity and at
that time treated wastewater from Harwich would be returned to Harwich for disposal at the PB3
site. The PB3 site is within the Pleasant Bay watershed and is within a Zone 2 to the public water
supply. Itis vital that treated wastewater disposed of at the PB3 site achieve a level of treatment
appropriate for a Zone 2 and watershed to a nitrogen sensitive embayment.

Non-Structural Approaches (Growth Management, Fertilizer, Stormwater)

Non-structural measures have the potential to reduce wastewater flows, nitrogen loads
and, thereby, lower the costs of wastewater treatment required to meet thresholds. Lowering the
cost of a wastewater system capable of achieving necessary nitrogen reductions increases the
chances of that system being implemented. An added benefit is that many non-structural
alternatives also may be implemented in less time than it takes to build treatment capacity. In light
of these benefits, the Pleasant Bay Resource Management Plan supports full exploration of non-
structural approaches in order to supplement necessary wastewater treatment. The Alliance has
developed and is implementing the Pleasant Bay Fertilizer Management Plan that identifies actions
that could reduce nitrogen loading from fertilizers by up to 5% across the watershed. The 2013
resource management plan update supports measures to reduce nutrients from stormwater, which
accounts for 9% of nutrient loading watershed-wide. Perhaps the greatest nitrogen reductions

PO Box 1584 Harwich MA 02645 ¢ Tel. 508 430 2563 ¢ www.pleasantbay.org 2



achievable through non-structural means are those made possible through changes in land use.
The Alliance supports land acquisition and Smart Growth land use strategies such as the Natural
Resource Protection District adopted in Brewster as tools to reduce and manage nutrient loading.
In addition to their potential to reduce nitrogen load, these strategies protect open space and
sensitive natural resources areas and provide cost effective opportunities for wastewater
management. The DCWMP identifies a potential cost savings of $50 million due to the reduction of
nutrient loads from fertilizer controls, smart growth, and stormwater management. However, little
detail is provided as to the role each of these programs could play, particularly in the Pleasant Bay
watershed, which has the highest projected growth potential in the Town. The Alliance encourages
the Town to fully analyze and pursue these non-structural alternatives for their ability to reduce
wastewater flow, nitrogen load and costs, and to provide this analysis and information to citizens
and stakeholders. Analysis that shows the relationship between different land use scenarios and
their effect on wastewater flows, nitrogen loads and wastewater system costs would help inform
the Town’s land use management discussion and help build a case for the CWMP.

Water Use Assumptions

The Alliance notes that assumptions in the DCWMP with regard to commercial water use
in the Pleasant Bay watershed may underestimate wastewater flow and nitrogen load that is likely
to be generated by future commercial development. Questions about water use assumptions were
expressed in a letter from the Alliance to the Harwich Water Quality Task Force (November 15,
2012).

The DCWMP assumes that commercial development would generate wastewater at a rate
of 35 gallons per day (gpd) per 1,000 square feet (sf) of development. A significantly higher factor
of 236 gpd/1,000 sf is used for other commercial areas in town. MEP technical reports for other
Cape Cod watersheds contain commercial water use factors of 80-120 gpd/1,000 sf, including 98
gpd/1,000 sf for Namskaket Marsh watershed in Orleans. It has been explained that the current
assumption of 35 gpd/1,000 sf is based on historic water use in the commercial district. However,
water use in the East Harwich commercial district has been kept low due to the water protection
overlay district which has reduced overall commercial development density and restricted water
intensive commercial uses such as restaurants. The DCWMP assumes future rezoning of this
area to accommodate the addition of 500,000 square feet of commercial development beyond
MEP build-out. It is reasonable to assume that, with sewers in place, the mix of commercial uses
would include restaurants and other commercial uses that have been restricted by the water
resources overlay district. Accordingly, we request that the Town conduct an assessment of
wastewater flows and nitrogen loads based on a commercial water use factor that is more
consistent with proposed growth patterns. This will enhance the reliability of wastewater flows and
nitrogen loads tied to growth assumptions.

Thank you for your consideration of these comments.
Sincerely,

For the Steering Gommitte

%ZZZ’ZA’/ \Nelokre 007 2>~
Allin P. Thompson, Jr., Chairrpan '

PO Box 1584 Harwich MA 02645 + Tel. 508 430 2563 ¢ www.pleasantbay.org 3



Cc:

Harwich Board of Selectmen

Harwich Water Quality Task Force

Harwich Wastewater Implementation Committee
Brian Dudley, MassDEP

Dr. Robert Duncanson, Town of Chatham

PO Box 1584 Harwich MA 02645 ¢ Tel. 508 430 2563 * www.pleasantbay.org
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Via electronic delivery
April 5,2013

Secretary Richard K. Sullivan, Jr.

Executive Office of Energy and Environmental Affairs
Attn: MEPA Office — Anne Canady

100 Cambridge Street, Suite 900

Boston, MA 02114

Re: Harwich Comprehensive Wastewater Management Plan
MEPA Project No. 15022

Dear Secretary Sullivan:

On behalf of the Association to Preserve Cape Cod (APCC), the Cape’s leading
environmental advocacy and educational organization, I would like to offer a few
general comments on Cape Cod Comprehensive Wastewater Management Plans
(CWMPs), and specifically the town of Harwich Draft CWMP currently under
review as an EENF. While the Harwich plan is proactive, APCC is concerned
that CWMPs continue to be developed and submitted based on town boundaries
rather than on shared watersheds. APCC believes that this is a shortsighted
approach that will cost the taxpayers of Cape Cod more and will result in less
than optimum results. Prior to the submission of the EENF, the Cape Cod
Commission published its Regional Wastewater Management Plan, and APCC
believes that the Harwich CWMP and all Cape Cod CWMPs must be measured
against that plan.

Founded in 1968 and representing more than 5,000 members, the mission of
APCC is to promote policies and programs that enhance the protection of the
natural resources of Cape Cod. Underlying all of the work that APCC does is the
understanding that Cape Cod is a single geographic and hydrogeological unit,
and that the Cape’s natural resources and economic vitality cannot be adequately
protected based on arbitrary political borders.

APCC has long-maintained that protection of the Cape’s water resources requires
a regional approach. In the 1980s, APCC advocated for the creation of a regional
authority to protect water resources. In 2003, APCC, in coordination with the
Cape Cod Business Roundtable, called for the creation of a regional authority to
address the lack of adequate wastewater infrastructure on Cape Cod. APCC later
served on the task force created by Barnstable County to address the Business
Roundtable's recommendation. For many years, APCC has collaborated with
partners on numerous public education forums about this issue. In 2010, APCC
co-sponsored the development of a report, "Comparison of Costs for Wastewater
Management Systems Applicable to Cape Cod," to assist communities in making
decisions about wastewater infrastructure. In 2012, APCC convened an
environmental summit of all of Cape Cod’s nonprofit environmental
organizations. Two noteworthy findings of that summit were:

3010 Main Street, P.O. Box 398, Barnstable, MA 02630-0398 Ph: 508-362-4226 Email: info@apcc.org Website: www.apcc.org
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Nutrient loading of Cape Cod’s groundwater, ponds, -and coastal waters caused by
human activity and waste is the region’s number one environmental priority. Immediate
action on the part of government, business, and every citizen across Cape Cod is
necessary.

A regional wastewater plan would encourage and enable communities to work
cooperatively with each other to reach and maintain total maximum daily loads (TMDLs)
of nutrients and/or other objective water quality criteria for each watershed.

APCC recommends to the Secretary that the town of Harwich specifically address compatibility
of the subsequent Draft or Final CWMP with the Regional Clean Water Act Section 208 Water

Quality Management Plan currently in development. We understand that this might cause some

delay for Harwich but this action is certainly within the environmental interest of the region and
the Commonwealth.

Moreover, APCC recommends that Harwich address the following concerns:

1. Within the subsequent draft or final EIR, the town should include a consistency chapter

following the Guidance for Cape Cod Commission Review of Local Wastewater

Management Plans detailing consistency of the local plan with the Regional Wastewater
Management Plan (RWMP) and the Regional Policy Plan (RPP).

2. Harwich is to be lauded for its cooperation with its neighbor Chatham, as described in the
Draft CWMP. However, other narrative in the EENF indicates that Harwich is waiting
for its other neighbors that share common watersheds with the town to act first. “As the
Towns of Brewster and Dennis further develop their wastewater programs, other regional
opportunities may develop for Harwich which fully supports the concept.” (DCWMP 13-
17.) Harwich should be required to coordinate activities with all of its neighbors instead
of waiting for the other towns to initiate coordination with Harwich.

3. APCC has been engaged in some preliminary analysis of the impact of sea level rise on
groundwater elevation. Groundwater infiltration is the number one cause of Tile 5 system
failure. Harwich should provide some analysis of the groundwater elevation and septic
system locations for the area of town south of Route 28 in order to determine the '
probability of increased septic system failure in this area of town. An increased rate of
failure in this area would necessitate readjusting phasing and overall priorities.

4. APCC supports adaptive management as a flexible and pragmatic model to embrace in
wastewater treatment. However, documented failures of adaptive management across the
country dictate a cautious and measured approach. Literature supports that all too often,
adaptive management is either simply a buzzword, or utilized as a means to protect bad
decision-making. APCC recommends that performance-based goals and early
intervention be used as hallmarks to achieve a successful adaptive management plan. In
order to better manage the project, nitrogen, phosphorus and emergent contaminant data
needs to be collected throughout the process. APCC recommends an intense monitoring
program be established to identify any unanticipated impacts, and that it include
automatic steps such as growth and flow controls.

3010 Main Street, P.O. Box 398, Barnstable, MA 02630-0398 Ph: 508-362-4226 Email: info@apcc.org Website: www,apcc.org
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5. Lastly, Harwich has identified a number a so-called soft or non-infrastructure solutions.
The draft CWMP has identified a potential overall savings of nearly $50 million dollars.
However, so far the town has shown an inability to carry out and implement these
solutions, e.g. land use and zoning changes for East Harwich, which is in the Pleasant
Bay watershed. The town should provide an implementation plan for these land use
changes and other non-infrastructure solutions, including timetables, how to measure
success, and sources of revenue to implement the programs described in the draft
CWMP.

These recommendations should be considered as applicable to all Cape Cod CWMPs and are not
focused solely upon Harwich. APCC thanks the Secretary for this opportunity to comment.

Sincerely,

Ed DeWitt
Executive Director

ce: Cape Cod Commission
Harwich Board of Selectmen

3010 Main Street, P.O. Box 398, Barnstable, MA 02630-0398 Ph: 508-362-4226 Email: info@apcc.org Website: www.apcc.org
A non-profit organization. Dues and contributions tax-deductible as provided by law.
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Secretary, Executive Office of Energy and Environmental Affairs
Attn: Anne Canaday, MEPA Office ﬁ‘* ol
100 Cambridge Street, Suite 900 wiLd
Boston, MA 02114

April 5, 2013

Re: EEA# 15022
Dear Secretary Sullivan:

The Division of Marine Fisheries (MarineFisheries) has reviewed the Expanded Environmental
Notification Form (EENF) and Draft Comprehensive Wastewater Management Plan (CWMP) by the Town
of Harwich to provide a comprehensive strategy for wastewater management for the Herring River,
Pleasant Bay, Allen Harbor, Wychmere Harbor, and Saquatucket Harbor watersheds on Nantucket Sound
and Pleasant Bay in the Town of Harwich, with respect to potential impacts to marine fisheries resources
and habitat. The project includes the following components: 1) two natural attenuation projects at Cold
Brook (non-tidal) and Muddy Creek (tidal); 2) approximately 92 miles of sewer pipes and 30 pumping
stations with treatment at two centralized treatment facilities with groundwater recharge; and 3) the use of
permeable reactive barriers.

The town is requesting a Phase 1 waiver for the Muddy Creek culvert replacement project. This includes
widening the opening under Route 28 at the Harwich and Chatham corporate boundary to increase flushing
for nitrogen attenuation. A Notice of Project Change will be required for this culvert opening and will be
reviewed at a later date once the project has advanced to a design phase sufficient to initiate MEPA review.
The CWMP also identifies the efforts the town will - make to reduce nitrogen impacts via fertilizer
education, stormwater BMPs, LIDs, etc, though these are not built into meeting Total Maximum Daily
Loads (TMDLs) for nitrogen.

The Town of Harwich is exceeding the TMDL for nitrogen in five of its coastal embayments. The primary
source of the problem is stormwater discharges, septic system failures, boat waste discharges, wildlife and
other sources (p. 4-11). Hydrographic modeling by the Massachusetts Estuaries Project (MEP) identified
that 100% of the wastewater and fertilizers from residential lawns and cranberry bogs in Wychmere Harbor
must be eliminated in order to meet the TMDLs set for this harbor. In Herring River and Saquatucket
Harbor, the nitrogen load must be reduced by 58% while in Allen Harbor and Pleasant Bay, the nitrogen
load must be reduced by 78% and 65% respectively (p. ES 8). The CWMP includes an EENF. All
alternatives assessed in the CWMP are expected to meet TMDLs set for the ponds (p. 10-10).

MarineFisheries is very concerned about the aquatic health of coastal salt ponds. These are critical nursery
areas for many marine species including winter flounder, anadromous fish, horseshoe crabs, and shellfish.
Both winter flounder and blue crab are sensitive to eutrophication. There are several areas in Harwich
where shellfishing is prohibited due to bacterial contamination including Bass River, Allen’s Harbor,
Saquatucket Harbor, Wychmere Harbor, and Muddy Creek. Therefore, the identification and application of

! stierhoff, K.L.,, T.E. Targett, K. Miller. 2006. Ecophysiological responses of juvenile summer and winter flounder to
hypoxia: experimental and modeling analyses of effects on estuarine nursery quality. in MEPS Vol. 325: 255-266.
2 Chesapeake Bay Foundation. 2008. Bad Water and the Decline of Blue Crabs in the Chesapeake Bay.



water quality improvement goals is a considerable achievement. MarineFisheries agrees with efforts to
reduce nitrogen loading in coastal salt ponds, including efforts to remediate the current eutrophied state of
the ponds.

MarineFisheries offers the following recommendations for your consideration:

This is clearly a needed planning document, and we commend the Town for the efforts that they
have undertaken to continue to work on this complicated issue. :

Monitoring studies for the permeable reactive barrier study sites should include other contaminants
from wastewater, not just nitrogen. For example, ecosystem quality will still be impaired if the
barriers remove nitrogen but not endocrine disrupting compounds.

Monitoring within Pleasant Bay and Saquatucket Harbor should be designed to determine if the
natural attenuation projects in those watersheds are reducing nitrogen loads to the receiving waters.
This is especially important since the CWMP stated the expected benefits are based on some
“educated assumptions about the potential beneficial impacts of the two projects” (p. 13-26).

The town demonstrated the importance of non-septic system sources of nitrogen and bacterial
contamination in Section 4. Therefore, MarineFisheries recommends a stronger approach to
Section 13.7, “Other Recommended Program Components.” In particular, the town should assess
its carrying capacity to service boats for pumpout. MarineFisheries administers the Clean Vessel
Act program in Massachusetts and can provide assistance.

MarineFisheries is supportive of Harwich’s efforts to tackle this challenging issue. We are available to
contribute technical expertise and review capabilities for water quality monitoring activities.

Questions regarding this review may be directed to Kathryn Ford in our New Bedford office at (508) 990-
2860 ext. 145.

Sincerely,

Paul J. Diodati
Director

cC:

Harwich Conservation Commission
James Merriam, Town Administrator
Andrew R. Poyant, CDM Smith, Inc.
Lou Chiarella, NMFS

Robert Boeri, CZM

Ed Reiner, EPA

Ken Chin, DEP

Kathryn Ford, DMF

Richard Lehan, DFG

Terry O’Neil, DMF

Tom Shields, DMF

Christian Petitpas, DMF

PD/kf/ef/sd



PuoNE (508) 430-7513
OF¥ICE OF THE SELECTMEN Fax (508) 432-5039

732 MAIN STREET, HARWICH, MA 02645

Mr. Richard K. Sullivan, Jr. / _ April 3, 2013
Secretary
Executive Office of Energy and Environmental Affairs _
100 Cambridge Street, Suite 900 FEGEINED
Attention: Anne Canaday, MEPA Office ) ’
Boston, MA 02114

’ APR §—204
Mr. Paul Niedziewicki
Executive Director Rﬂ ‘z* -
Cape Cod Commission s el
PO Box 226
Barnstable, MA 02630
Subject: EOEEA #15022 — Draft Comprehensive Wastewater Management Plan (DCWMP) for

Town of Harwich, Massachusetts

Dear Sirs:

The Town of Harwich was copied on a letter dated March 21, 2013, co-signed by several local
environmental groups ,who provided comments to you regarding our DCWMP. We certainly welcome
comments on this strategic document which presents a plan for the entire community that has been
developed with significant public input over the past six years. However, we strongly feel that this
comment letter is focused more on a political issue than it is about addressing our community wide water
resource management needs. Therefore, we would like the make the following brief comments: '

1. The DCWMP documents that our need to remove significant amounts of septic system nitrogen that
is currently degrading our valuable saltwater embayments. For instance, in the Pleasant Bay
watershed, under existing conditions, about 60 percent of the septic system nitrogen must be
removed in order to meet the Total Maximum Daily Load (TMDL) requirement. That value
increases to about 65 percent under projected buildout conditions. Thus, sewers need to be installed
as part of the recommended program to address existing nitrogen loading conditions. If future
growth occurs within the existing sewer service area, the additional cost is much less than if the

~ sewers need to be expanded to the outer reaches of the service area.

9 The increase in wastewater flows included in the DCWMP are based on the best available
information at this time and the projected increase in some instances such as the East Harwich area
are “allowances” utilized for planning purposes. Our Water Quality Management Task Force
working in conjunction with our consultant decided to include the documented allowances. As stated
in several instances throughout the report, through adaptive management the wastewater flows and
nitrogen removal results will be monitored and ad] usted during the 40-year implementation period.
The ultimate goal will meet the established TMDL for each of our five watershed embayments.



Mr. Richard K. Sullivan, Jr. and Mr. Paul Niedziewicki
April 2, 2013
Page 2

3. The recommended program detailed in the DCWMP recommends a review of existing land use
controls throughout the entire community. This effort will entail a comprehensive review of
community, technical and fiscal issues. Lost tax revenues from limiting growth, costs to purchase
land for open space and encouragement for public-private partnerships in developing certain areas
are a few of the issues that need to be factored into the process. Perpetual evaluation in order to
meet the varying needs of the community over the next 40 years will also be required.

4. As described in the DCWMP, the town is in the process of developing a cost recovery model to help
finance the implementation of this program. The model is still in development but will likely
recommend that future developments require those developers to pay a share of the resultant
wastewater costs attributed to their increased wastewater flow. The recommended cost recovery
model will be presented in the Final CWMP.

5. The recommended plan described in the DCWMP addresses what we believe to be almost a worst
case scenario based on expected TMDLs and existing water quality criteria. However, it is flexible
in its implementation and identifies several areas where the town can pursue means to help lower the
program costs. By implementing fertilizer management programs, stormwater controls and potential
land use revisions, the recommended program costs could be reduced. That reduction is difficult to
estimate at this time due to economy of scale and implementation phasing issues. As an example, if
an area is to be sewered now but it is projected that a 25 percent increase in flow will occur in that
area in the future, then the cost will not increase by 25 percent. The sewer pipe size might increase
slightly but the main cost is installation of the pipes. Thus, via economy of scale there is a small
incremental cost increase. The costs presented in the comment letter do not take any of these factors
into account and overstate estimated cost savings.

We trust that you will find these comments helpful in evaluating other comments received on the
DCWMP. We feel the recommended program presented in our DCWMP is flexible in many ways and
that through adaptive management we will be able to adjust it as phases are implemented and water
quality results are monitored. We understand the importance of moving forward to address our present
day needs.

Very truly yours

i 09—

Linda A Cebula, Chair
Harwich Board of Selectmen

CC: Harwich Board of Selectmen
- James Merriam, Town Administrator
Peter de Bakker, WQMTF Chair
David Spitz, Town Planner
David Young, CDM Smith



THE COMMONWEALTH OF MASSACHUSETTS

EXECUTIVE OFFICE OF ENERGY AND ENVIRONMENTAL AFFAIRS 7" 5 !"'5 e
OFFICE OF COASTAL ZONE MANAGEMENT - ‘19 '-d g fl Qa
251 Causeway Street, Suite 800, Boston, MA 02114-2136
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MEMORANDUM !"‘ r p ﬁ
TO: Richard K. Sullivan, Jr., Secretary, EEA
ATTN: Ann Canady, MEPA Unit
FROM: Bruce Catlisle, Director, CZM
DATE: April 5,2013, I v
RE: EEA 15022, Draft Comprehensive Wastewater Management Plan, Harwich

The Massachusetts Office of Coastal Zone Management (CZM) has completed its review of
the above-referenced Expanded Environmental Notification Form (EENF) noticed in the
Environmental Monitor dated March 3, 2013, and offers the following comments.

Project Description

This project involves the development of a Comprehensive Wastewater Management Plan
(CWMP) for the Town of Harwich (“Town”). The Town is proposing a traditional wastewater
program that includes approximately 92 miles of sewer pipes, 30 pumping stations and two
centtalized treatment facilities. The Town is also proposing two altetnative wastewater management
strategies: widening an existing culvert to improve tidal flushing of Muddy Creek and investigating
how changing the hydrology of Cold Brook might affect its nitrogen attenuation capability. The
purpose of the CWMP is to help guide the decisions pertaining to wastewater management over a 40
year period. In addition to MEPA review, the project is also undetgoing review concurrently by the
Cape Cod Commission as a Development of Regional Impact (DRI) and fot consistency with the
county’s wastewatet plan. The Draft CWMP has been included as part of the EENF with the goal of
submitting a Final Environmental Impact Report (EIR), rather than a Draft EIR and then a Final
EIR. The proponent has also requested a Phase I Waiver Request for the Muddy Creek Culvert
Replacement project, which is a component of the Town’s CWMP.

Project Comments

CZM recognizes that the impacts caused by the discharge of nitrogen through both private
septic and municipal sewer systems to sutrounding water bodies can be severe and that this is a
significant issue for towns on Cape Cod. These impacts catry implications for not only the
environment, but for economic development as well. CZM supports the comprehensive planning
for wastewater management and applauds the effort that has gone into the development of this draft
plan. CZM commends and supports the regional approach and cooperative agreement between the
Town and Chatham to advance wastewater management efforts in both communities. The adaptive
management approach proposed in this plan provides a flexible management framework that allows
for changes to the planned implementation schedule, based upon future unknown variables, such as
changes in water quality, future build-out rates in different watersheds, and economics. CZM is
committed to working with the Town and assisting with the development of the final CWMP. CZM
supports the Town’s Phase I Waiver for the Muddy Creek Culvert Replacement Project and offers
the following comments.

DEVAL L. PATRICK GOVERNOR TIMOTHY P. MURRAY LIEUTENANT GOVERNOR RICHARD K. SULLIVAN JR, SECRETARY BRUCE K. CARLISLE DIRECTOR
WWW.mass.gowczm
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‘Coordination with Regional Efforts

CZM is aware that the Cape Cod Commission recently signed a Memotrandum of
‘Understanding to initiate the development of a comprehensive watetr quality management plan with
funding from the Massachusetts Water Pollution Abatement Trust. The goal of the plan is to reduce
nutrient pollution in Cape Cod waterways in order to meet state and federal water quality standards.
Once this regional plan is developed (a draft plan is slated to be completed by Match 2014), CZM
suggests that the FEIR explain how Harwich’s proposed CWMP is consistent with the regional plan.

Coordination with Massachusetts Estuary Project Reports

The Massachusetts Estuaries Project (MEP), a joint effort between the Massachusetts
Department of Environmental Protection (MassDEP) and the University of Massachusetts, has
developed three technical reports that establish the in-stream total nitrogen (TN) thresholds
necessaty to restore estuarine water bodies in Harwich; including the Hetring River, Allen Harbor,
Wychmere Harbor, Saquatucket Harbor, and Muddy Creek. The FEIR should cleatly desctibe how
the proposed wastewater management plan and its TN loads are consistent with the TN thresholds
in these reports. The projected TN loads for each watershed should cleatly describe the -
contributions and specific TN attenuation values for: 1) sewered parcels at buildout (including any
increases in per parcel load attributed to increased parcel development), 2) unsewered patcels in the
watershed of interest (including those in adjacent towns), and 3) natural sources of TN. For
example, the EENF suggests that at buildout, the proposed PB-3 infiltration basin alone will
contribute 8 Ibs/day of TN to the Muddy Creek watershed while the MEP threshold for Muddy
Creek is only 3.9 Ibs/day. Additional sources of TN from the patcels in Chatham’s portion of the
Muddy Creek watershed and from unsewered parcels in Hatwich will inctease the daily TN load
even beyond 8 lbs.

Growth

Figure 13-4 depicts a significant number of parcels in the Town of Harwich that are
currently undeveloped but could be developed under “buildout” conditions once a sewet system is
installed. The FEIR should describe how buildout conditions ate consistent with MEP in-watershed
nitrogen thresholds and if not, what methods of growth limitation the Town will employ to ensure
that habitat restoration thresholds are met. In some cases, this may requite taking into account the
buildout in adjacent communities (e.g., Brewster and Dennis along the Hetring River and Chatham
along muddy Creek). In addition, the FEIR’s wastewater and nitrogen loading analysis should
attempt to take into account that some existing built patcels will be incteased in size (and/or
subdivided) once sewer setvices are provided.

Muddy Creek Natural Attenuation Project

In the MEP Report used in the development of the CWMP, thete is a discussion on the
possibility of increasing the size of the inlet opening to the Muddy Creek in otrder to increase tidal
flushing. The report suggests that if these modifications are made, 2 20% dectease in the difference
between the modeled, existing, in-stream TN concentration and the threshold concentration at the
lower Muddy Creek reference station would be realized. The Town has incorporated this
assumption into the CWMP, and is moving forward with plans to implement this project as part of
the overall wastewater management effort. The Town and Chatham are working cooperatively to
construct the new culvert in the Muddy Creek, and have appropriated funds for the design of the
project. Once the design is complete, both towns will seek the approptiate funding required to
construct the project.



In general, CZM is supportive of culvert replacement projects, such as the one proposed for
Muddy Creek, where the short-tem construction impacts are outweighed by the predicted long-term
water quality and habitat improvements in the upstream estuary. However, CZM also recognizes
that improved flushing does not reduce pollutant loads, only their concentrations. We encourage the
Towns to not only improve the movement of nutrients down the Muddy Creek estuaty, but also to
enact appropriate constraints on the future input of nutrients to the estuaty. In addition, while the
flushing for the larger Pleasant Bay estuary has improved recently, we encourage the Towns of
Harwich and Chatham to consider a future scenario whete Pleasant Bay might not be as well flushed
(e-g., after shifting and/or reformation of bartier sand bats at the mouth of the Bay) and how future
decisions to add increased nitrogen load to the Muddy Creek estuaty (e.g., through the proposed
infiltration basins at the top of the watershed and the future development and sewering of currently
undeveloped properties) might impact a less well-flushed Pleasant Bay. Such a situation was
anticipated and modeled in the MEP Pleasant Bay Repott where it was found that tesidence time in
Muddy Creek would increase 20-40%, thus reducing flushing capacity, if Pleasant Bay wete to revert
to its old inlet configuration (Pleasant Bay MEP Report Table IX-2). Under this scenatio, bioactive
nitrogen in Muddy Creek would increase by ~35% (Pleasant Bay MEP Repott Table IX-3). As the
Pleasant Bay inlet is an ever changing system, CZM encourages the Towns to not tely too heavily on
the Rt. 28 culvert widening for long-term mitigation of nitrogen to Muddy Cteek.

Cold Brook Natural Attenuation Project

The Draft CWMP proposes to increase the natural nitrogen attenuation of the Cold Brook
bog area by modifying the old cranbetry bogs to increase the residence time of freshwater flowing
through this system. Watershed modeling suggests that the nitrogen attenuation rate for the Cold
Brook area may be increased from the current 35% to as much as 50%. The concept is to construct
depositional basins (ponds) within the bog system. CZM is supportive of non-traditional methods to
attenuate anthropogenic nitrogen, however, we believe further, site-specific studies will be requited
to better evaluate the potential for impacts to wetlands functions and habitat quality for tesident as
well as any migrating species (e.g., American eel and river herring). The ptoponents should work
closely with MassDEP to ensure that the proposed alterations can meet the requitements of state
and local wetland regulations and performance standards. The proponents should also wortk with the
Division of Marine Fisheries to ensure that any hydrology changes and subsequent water quality
changes (e.g., increased nitrates and ammonia, decreased dissolved oxygen) do not adversely affect
any migrating species.

Coastal Hazards :

The availability of sewer infrastructure in coastal areas subject to storm damage, flooding,
and erosion could allow new or expanded development in these hazatd-prone areas. This
development may also adversely impact natural buffers to storm waves and erosion, and
compromise the storm protection provided to landward development, infrastructure, natural
resources, and upland areas. The resulting impacts of development in these coastal areas could
include loss of life and property, increased public expenditures for storm recovery activites, taxpayet
subsidies for flood insurance and disaster relief, and risks to emetgency petsonnel. CZM Coastal
Hazards Policy #3 states that federally funded public wotks projects shall not promote growth and
development in hazard-prone or buffer areas. In addition, State Executive Order 181 states that
state and federal grants for construction projects shall not be used to encourage gtowth and
development in hazard prone batrier beach areas. Executive Order 181 also seeks to minimize and
mitigate potential storm damage by prohibiting development within flood velocity zones. Further,
Executive Order 149 directs state agencies responsible for programs that affect land use planning to
take flood hazards into account when evaluating plans. Therefore, CZM recommends that specific
planning consideration be developed for areas located within mapped coastal flood zones and within
barrier beach areas.



As part of the planning process for this project, the Town and its consultants should use the
best available information regarding the extent of the flood zones, and patticulatly the highest
hazard zones, including the Velocity zone, AO zones, and the portion of the A zone designated as
the MoWa (moderate wave action capable of structural damage). The Federal Emergency
Management Agency (FEMA) has acknowledged that their Flood Insurance Rate Maps (FIRMs)
need to be updated to more accurately reflect the extent of the floodplain. In 2011, FEMA began a
study to update the FIRMs for Barnstable County with new analysis. One of the significant updates
to the FIRMs will be to extend the Velocity zone to the landwatd toe of the primary frontal dune.
Therefore, CZM recommends that the Town’s analysis of potential growth in hazard-prone areas
also include, at a minimum, ptimaty frontal dunes in addition to those areas shown on the current
maps as flood zones.

Since the wastewater planning process will continue for many years, it is very likely that new
FIRMs will be issued before. the planning process is completed. CZM recommends that the Town
use the revised FIRMs to determine the extent of the flood zones when they are available. The
EENF included a map of the flood zones dated 2007. CZM tecommends that the consultants for
the Town stay in touch with the Harwich Emergency Manager regarding the schedule for the revised
FIRMs. CZM is available to provide technical assistance and to advise the Town and its consultants
regarding the delineation of flood zones and primary dunes.

The EENF states that the Town implemented a Boatd of Health regulatory review, and will
continue to develop regulations and bylaws to keep growth within the projected buildout as required
by the SRF program for zero interest loans. CZM recommends this tregulatory review be broadened
to all regulatory bodies, including zoning and consetvation to help achieve this goal. As discussed
above, in otder to be consistent with the above-mentioned Executive Otdets, growth controls are
needed to ensure that the project does not increase growth ot development in hazard-prone areas.

CZM understands that extending sewage collection and treatment to areas cutrently utilizing
on-site sewage treatment must be balanced with the potential risks in coastal areas subject to
erosion, flooding, and storm damage. CZM believes that these storm damage risks can be minimized
through careful design considerations. CZM recommends specific design considerations to address
these risks, including the locating of pump stations and other critical infrastructure outside of the
100-year floodplain, protecting the collection system from potential wave action, and incorporating a
system of check valves into sections of the collection system within flood zones. This can help
minimize impacts from a storm related breach to the collection system. Given the historic rate of sea
level rise (i.e., one foot over 100 years), the likelihood of the histotic rate doubling in the next
century, and the predicted life of wastewater treatment facilities, CZM recommends designing the
pump stations and other critical infrastructure system facilities to accommodate at least two feet of
sea level rise. -

Federal Consistency

The proposed project may be sub]ect to CZM federal consistency teview. For further
information on this process, please contact, Robert Boeri, Project Review Coordinator, at 617-626-
1050 or visit the CZM web site at www.state.ma.us/czm/ fcr.htm.
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cc: Stephen McKenna,
CZM Cape & Islands Regional Coordinatot
Brian Dudley, Section Chief
Southeast Regional Office, MassDEP
Andrew Poyant, CDM Smith Inc.
50 Hampshire Street, Cambridge, MA 02139
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The Harwich CWMP includes a Waste Water Treatment Facility (WWTF) and 33 pumping
stations, it includes direct stationary indirect sources of GHG emissions, as well as possible
stationary direct sources GHG emissions. As such, the proposed plan is subject to the terms and
provisions of the MEPA GHG Policy and Protocol (the Policy).

The DOER commends and congratulates Harwich on the commitment to go forward with the
installation of a very sizeable solar photovoltaic renewable energy system. However the DOER
does not consider this to be a sufficient justification for the granting of a waiver for compliance
with the policy for the following reasons:

e Because the solar energy system output will be distributed to all of the Town’s municipal
loads via net metering, it is difficult for the DOER to assess what fraction of the electrical
loads projected for the WWTF and pumping stations proposed in the CWMP will be
supplied with zero emissions electricity. :

e Regardless of the source of energy, the as-proposed pumping stations and WWTF should
be designed to a standard of efficiency that they will ensure that they will meet and
hopefully will exceed that business as usual level.

e Use of the Energy Stare Portfolio Manager for WWTFs and relatively simple calculations
related to pumping energy, will allow for a reasonable quantification of baseline and
target values for energy consumption and associated GHG emissions, using information,
which for the most part has already been developed in the CWMP process, with a
relatively minor level of effort and resources.

"Application of the Policy to the as-Proposed WWTF

In applying the Protocol to as-proposed WWTF, the DOER and MEPA have adopted use of the
EPA Energy Star Portfolio Manager for WWTFs as a means for establishing both a proxy for,
and an analogue to the building code in defining the minimum benchmark for the baseline case
for stationary source energy consumption and GHG emissions for an as-proposed wastewater
treatment facility. Using the ESPM in the “set energy performance target” mode in conjunction
with the required WWTF specific inputs (see below) will allow the determination of the site
energy consumption in kBtu per gpd which correlates to a ranking of 50, which is the median
value for all regional WWTFs sharing the same design operating parameters.

Use of the ESPM for WWTF in this way will generate a well founded metric that will be of use to
MEPA by establishing a baseline benchmark, that will ensure that as-proposed WWTFs will be at
least as efficient as the regional average for those with similar operating characteristics, as well as
establishing an easily accessible performance reference metric to be used in the design,
commissioning and operation phases of an as-proposed WWTF.
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Approach:
The approach-for meeting the MEPA stationary source GHG requirement for as-proposed new

and expanded WWTWFs is:

1)

Provide a table (see example below) showing the values input into the ESPM for WWTF

Value at
Item Full Build out

Average Influent Flow (MGD):

Design Flow (MGD):

Average Influent Biological
Demand (BOD) Concentration:

(mg/1)

Average Effluent Biological
Demand (BOD) Concentration:

(mg/1):

Fixed Film Trickle Filtration
Process: Yes or No

Nutrient Removal: Yes or No

Facility Zip Code

2)

3)

4)

3)

Baseline case: Defined by using the ESPM for WWTF tool in the “set energy
performance target” mode to obtain the site kBTU/gpd and GHG emissions
corresponding to a ranking of 50. For simplicity sake, set electricity as the only fuel (i.e.
input only one electric meter)

Describe any energy conservation design measures (EDM) that have been included in the
design; or are under consideration; or have been eliminated (with brief discussion of
reasons).

Mitigated case: Based on an evaluation as to the likelihood of which EDMs will be
adopted, propose a target goal ESPM WWTF ranking higher than 50 (i.e. a reduced site
kBTU/gpd) and obtain the corresponding kBTU/gpd using the WWTF ESPM in the “set
energy performance target” mode

Based on the site kBtu/gpd energy intensity (converted to kWh /gpd) compute the
projected tons of GHG emissions using the projected average MGD at full build out for
and the current grid emission factor for both the baseline and mitigated cases. Adjust the
result by the estimated fraction energy projected to be supplied by as-proposed solar
energy system.

Note: For the as-proposed baseline and as-mitigated cases, use of the ESPM for WWTF in the
“set energy performance target” mode for obtaining a kBtu/gpd corresponding to a ranking of 50
does not require the input of projected annual gas and electric fuel usage.
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In the subsequent submittal, provide a completed table similar to the one shown below:

WWTE E}:)Se};fl\gniﬁzgey Site Source CO2 Emissions
Rank kBTU/gpd | kBTU/gpd | ( Short tons per year )
As- Proposed Baseline 50 *
As-Mitigated
(Target Only)

*The As-proposed site kBTU/gpd is to be included as a section 61 commitment in the EIR to
be met by the final design of the as-proposed WWTF.,

Note: To obtain the site kBTU/gpd on the WWTF ESPM website:

On the Energy Star ESPM Facility Summary page, open the “Generate a Statement of Energy
Performance for uses other than applying for the ENERGY STAR?” link and in the Report
Options menus (bottom of page) select “Facility Summary” and then select “Generate Report”.
The site kBTU/gpd is shown in this report.

For general assistance with the ESPM for WWTF or for specific assistance for use in the set
target mode for the purpose of obtaining a kBtu per gpd for a target ranking contact:

Jason Turgeon
US EPA,
Boston Office
617-918-1826.

turgeon.jason@epa.gov

WWTF Buildings:

The MEPA Policy and Protocol requires that energy modeling be performed to establish
the expected energy usage and corresponding GHG emissions for both the baseline and
mitigated as-proposed cases. In this case, however, the DOER recommends that this
requirement be waived for the following reasons and subject to the following conditions:
Reasons:

The loads and energy consumption for the buildings are included in the computation of
the overall facility site kBTU/mgd.

The assumption that all heating fuel will be electricity while conservative, will not overly
distort the results, as the process and building electrical loads will dominate the total
energy usage.

The new construction will be designed and built to meet the Mass. energy building code.
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Conditions:
The modeling waiver is contingent upon the following conditions being met:

All of the building EDMs listed below in the mitigation section of this letter will be
evaluated and the results of the evaluation will be included in the Section 61section of the
EIR.

Mitigation:

Building Measures:
Increase roof insulation to at least 20% above the minimum required by the effective

Mass Building Energy Code (the code)

Reduce Lighting Power Density to at least 15% below maximum allowed by the code.
Include occupancy on/off controls .

Increase boiler or furnace efficiency to at least 10% above the minimum required by
code. :

Include energy recovery ventilation for heated building areas.

Process Measures:

Process Optimization: Mitigation of the negative impact on the life-cycle efficiency and
emissions of the WWTF treatment process due to the impact of equipment operating for a
large fraction of the life-cycle at partial loads.

Pumping Stations:
Provide a description of the business as usual case for the as-proposed stations and
projected annual MWH energy consumption and GHG emissions.

Provide a description of the proposed mitigated as-proposed pumping stations and
projected annual MWH energy consumption and GHG emissions.

Section 61 Findings and Mitigation Measures:
An energy and GHG reduction section should be added to this chapter in the EIR and
should include a discussion use of the ESPM WWTF rank of 50 as a baseline
commitment and the following specific information:
e A commitment that the final design for the as-proposed WWTF will achieve a
ESPM WWTTF ranking of not less than 50, and the corresponding site kBTU/gpd.
o Alist of all the energy design mitigation measures that will be included to some
degree in the as-proposed project.




MEMORANDUM

TO:

THROUGH:

CC:

DEP/Boston
CC:

FROM:

DATE:

Anne Canaday, Environmental Reviewer, MEPA Unit

Jonathan Hobill, Regional Engineer, Bureau of Resource Protection
Philip Weinberg, Regional Director

David Johnston, Deputy Regional Director, BRP

Maria Pinaud, Deputy Regional Director, BWP

Millie Garcia-Serrano, Deputy Regional Director, BWSC

Brenda Chabot, Deputy Regional Director, ADMIN

R,
- . ECE/[/
izabeth Kouloheras, Chief, Wetlands and Waterways E@
Jeffrey Gould, Chief, Wastewater Management Program 4ap, R Og
Brian Dudley, Wastewater Management, Cape Cod Watershed 4 013
Richard Rondeau, Chief, Water Supply ﬁggp
Richard Keith, Chief, Municipal Services #

James McLaughlin, Stimulus SRF Coordinator

Pamela Truesdale, Municipal Services

Mark Dakers, Chief, Solid Waste Management

John B. McLaughlin, Solid Waste Management
Leonard Pinaud, Chief, Site Management

Julia Sechen, Site Management

Beth Card, Assistant Commissioner, BRP
Lealdon Langley, BRP-DWM-WW
Michael Stroman, BRP-DWM-WW

Lisa Rhodes, BRP-DWM-WW

Gary Moran, Deputy Commissioner
David DeLorenzo, BRP-DMS

Sharon Stone, SERO MEPA Coordinator
April 9, 2013
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"For Use in Intra-Agency Policy Deliberations”

MassDEP - Southeast Regional Office is pleased to provide comments on the
Expanded Environmental Notification Form/Draft Comprehensive Wastewater
Management Plan (CWMP) submitted by CDM Smith on behalf of the Town of Harwich.
The CWMP presents a 40 year phased plan with a primary focus on mitigating nitrogen
enrichment to the Herring River, Allens Harbor, Saquatucket Harbor, Wychmere Harbor



and Pleasant Bay watersheds. The CWMP also addresses phosphorus management of
freshwater ponds and areas of Harwich with specific difficulties meeting the minimum
standards of the Massachusetts on-site sewage treatment and disposal regulations (310
CMR 15.000, Title 5 of the State Environmental Code).

MassDEP is encouraged that a cornerstone of the CWMP provides for inter-municipal
cooperation with the Town of Chatham in order to reduce costs and help utilize more
fully Chatham’s new wastewater treatment facility while that community is in the initial
phases of sewer construction. The CWMP also incorporates alternative strategies such as
improved flushing at Muddy Creek and enhanced attenuation at the Bank Street bogs.

MassDEP notes that the Water Pollution Abatement Trust recently provided the Cape
Cod Commission with a $3.35 million grant to prepare an update to the 1978 Water
Quality Management Plan for Cape Cod. The updated Federal Clean Water Act Section
208 Plan will be a regional, watershed-based plan designed to restore and protect water
quality on the Cape. The plan will include a comprehensive analysis of all factors
contributing to water quality degradation, but prioritize management of controllable
nutrients due to the current conditions in the region.

The updated plan will:

Prioritize water resources, identifying the most impaired or endangered, and the
actions to achieve water quality goals as quickly as possible;

Limit the amount of infrastructure needed by prioritizing those areas requiring
“shared” systems to restore water quality;

Provide an opportunity to more fully evaluate decentralized and innovative
approaches, as well as the continued use of conventional septic systems where
appropriate;

Identify preferred solutions for nutrient management in nitrogen sensitive
watersheds;

Achieve greatest economies of scale, and identify methods to equitably share
costs among all parties benefitting from the improvements;

Feature a robust public participation process, including a facilitated outreach
effort, watershed level advisory committees, and extensive public input
opportunities to fully consider all views and input, and to build consensus for
identified solutions; and

To the greatest extent possible, identify ways in which solving the wastewater
problem could also address other challenges facing the Cape. As one example, the
plan should explore the use of anaerobic digesters at new or existing wastewater
treatment plants to generate low-cost, renewable energy and help the Cape
address organic waste disposal challenges.



It is anticipated that a draft 208 plan will be completed in 1 year, and a final plan issued
within 2 years. MassDEP strongly encourages Harwich to become an active participant
in this planning process to coordinate Harwich’s planning efforts with the Cape Cod
Commission’s regional efforts, and to ensure Harwich can best take advantage of any
proposals for regional solutions, cost efficiencies and/or cost-sharing opportunities the
regional approach will yield.

Watershed Permitting Program

The document represents a thorough evaluation of Harwich’s needs for
wastewater and nutrient management. Much of the recommended plan is driven by the
findings of the Massachusetts Estuaries Project (MEP) which documented resource
impairment from excess nitrogen loads in the five embayments listed above. Based on
the amount of nitrogen reduction necessary, the CWMP recommends targeted sewering,
using a hybrid system of gravity and low pressure sewers, with the remaining non-
sewered areas relying on conventional on-site sewage treatment and disposal. A portion
of the town’s wastewater flow in the Pleasant Bay watershed will be directed to

“Chatham’s wastewater treatment facility and disposed of at infiltration beds at a gravel
pit in the Pleasant Bay watershed (designated as site PB-3). Wastewater flow from the
remaining watersheds (Allens Harbor, Wychmere Harbor, Saquatucket Harbor and the
Herring River) are proposed to be treated at a new sequencing batch reactor (SBR)
wastewater treatment facility and new infiltration beds both located at the Harwich
Department of Highways and Maintenance property at the former landfill site in the
Herring River watershed (designated as site HR-12).

Regional approaches

The CWMP provides opportunities for regional cooperation along several fronts.
First, ongoing discussions with Chatham appear to be very promising regarding the use of
the Chatham facility to accommodate some of Harwich’s wastewater flow in the near
term. Further, it is encouraging that there is a recognition of long term needs and
preliminary plans for Harwich to consider funding a portion of the expansion of the
Chatham facility when that need may arise in order to continue allowing Harwich access
to the Chatham facility. The responsibility for implementing flushing improvements for
Muddy Creek will be shouldered by Harwich with the knowledge that there will be
benefit to both Harwich and Chatham, as the Muddy Creek subwatershed is shared by
both towns. The CWMP mentions the possibility of inter-municipal cooperation with
Dennis, especially since a portion of the village of Dennisport lies within the Herring
River watershed. MassDEP would encourage both towns to initiate discussions on the
mutual benefit which could be realized by coordinating the respective towns’ wastewater
planning. In addition, Harwich shares a small portion of the Swan Pond River watershed
with the towns of Brewster and Dennis and the Herring River watershed with Brewster.
The CWMP recognizes that the wastewater treatment facility proposed for the Herring
River watershed may have the potential to serve portions of the watershed outside
Harwich’s boundaries. Harwich should open immediate discussions with Dennis,
Harwich and Brewster regarding how these towns with shared watersheds can best



approach watershed planning on an inter-municipal basis. In regard to Swan Pond River,
very little of Harwich is in that watershed; however, the MEP report does model a
scenario showing that 100% of the septic load needs to be removed to achieve target
thresholds. Again Harwich should work with the neighboring communities on this
shared watershed to ensure that planning results in proposed solutions that address the
entire watershed in a cost effective manner.

As other studies evolve regarding regional approaches, these can inform the
strategies and direction in future phases. The Department strongly recommends a
regional watershed-based approach to addressing water quality impairment. An approach
not based on municipal boundaries, but instead focused on cost effective solutions, cost
sharing and innovation. Harwich’s CWMP addresses the most significant watersheds and
shared watersheds in the Town of Harwich and proposes partnering with Chatham to
address those impairments. While MassDEP has identified some remaining shared
watersheds in need of additional inter-municipal planning before cost effective solutions
could be developed, CWMP Phases 1 and 2 are appropriate first steps that will not
jeopardize future opportunities for regional cooperation.

Alternative Appraoches

There are two proposals for alternative approaches for nutrient reduction
described in the CWMP. One is to provide for improved flushing at the Muddy Creek
culverts running under Route 28. Modeling through the MEP has shown that a 24 foot
wide culvert will provide benefit to water quality in the Muddy Creek subwatershed
which may result in a reduction of the amount of conventional infrastructure that would
ordinarily be needed to meet target thresholds within the subwatershed. This project is
planned for Phase I which is scheduled for between 2013 and 2015. MassDEP and the
town will work together to develop an appropriate monitoring plan to determine if the
anticipated improvements in water quality actually occur. If the project does not result in
the projected water quality improvements, the CWMP should provide a discussion of the
additional mitigation required to meet the target thresholds.

The second proposal is to modify or manipulate flow through the Bank Street
cranberry bogs to increase nitrogen attenuation from a measure 35% to a projected 50%.
Enhanced natural attenuation at this site will be considered as a demonstration project
which will require appropriate review and permitting under the Wetlands Protection Act
and related regulations. The town and MassDEP should discuss permitting requirements
at the earliest opportunity. Should the project be permitted, the town will need to develop
a design and monitoring protocol with MassDEP so that the effectiveness of the
modifications is adequately documented in order to secure credit for the anticipated
additional nitrogen removal. The plan should provide a discussion of alternate mitigation
strategies if the enhanced attenuation does not meet expectations.

A more detailed discussion of wetlands requirements are provided in another
section of these comments.



Wastewater Infiltration

The CWMP provides a hydrogeological report for the proposed infiltration sites
HR-12, SH-2 and PB-3. MassDEP will need more time to thoroughly review the
findings; however, the recommended discharge sites will be fully evaluated during the
permitting process. As part of the recommended plan, only sites HR-12 and PB-3 were
carried forward. ' ‘

Site PB-3 is located in the Zone II of a public water supply well. Pursuant to 314
CMR 5.10(4A) a Total Organic Carbon (TOC) limit of 3 mg/L is required for discharges
in a Zone II unless otherwise determined by the MassDEP. The CWMP does mention
that it is expected that additional treatment for the removal of will not be required at site
PB-3 since the estimated travel time to the nearest municipal well is over five years.
Strictly speaking, the five year travel time does not factor into the evaluation of the TOC
requirement, but rather whether the infiltration site is in the zone of contribution (as
opposed to the Zone II) of a public water supply well. MassDEP has provided a
preliminary opinion regarding TOC treatment; however, further evaluation during the
permitting process is needed for a definitive determination. Additionally, it should be
noted that site PB-3 will require a site assignment under MGL Chapter 83 Section 6.

With regard to site HR-12, the entire parcel is under a site assignment by the
Divison of Solid Waste. As described in another section of these comments, all
provisions of the solid waste program and its regulations will have to be met to allow
siting of a wastewater treatment facility and disposal beds.

Buildout Analysis

The report has provided a thorough evaluation of existing and buildout conditions.
However, the CWMP should acknowledge that additional evaluation may be needed for
buildout assumptions depending upon how proposed zoning changes, particularly for the
East Harwich Village Center, are enacted.

Alternative Treatment

There has been some discussion of alternative treatment strategies that focused
mainly on enhanced on-site treatment using so-called innovative/alternative technologies.
The CWMP should provide an expanded discussion on how these and other “greener”
on-site alternatives (e.g. composting toilets and urine diversion toilets) were evaluated
and screened out.

Phasing

The CWMP is based on a 40 year design horizon divided in eight phases.
Traditionally, CWMPs have been based on 20 year horizons; however, the town argues
that the scope and cost of the recommended alternative requires an extended timeframe
for affordability and capital planning. MassDEP believes that further discussion on the



timetable is required to arrive at a mutually acceptable schedule for completion.
Regarding timetable for solution implementation, as noted above, the Water Pollution
Abatement Trust recently provided the Cape Cod Commission with a $3.35 million grant
to update Cape Cod’s regional water quality management plan. It is anticipated that a
draft regional plan will be completed in a year, with a final plan expected with 2 years.
The Department strongly encourages Harwich to coordinate with the Cape Commission
and become an active participant in this planning process.

With regard to phasing, the northeast Herring River collection system (upper) is
scheduled for Phase 4B and the northwest (upper) Herring River collection system is
scheduled for Phase 5 while the southwest (lower) Herring River collection system is
scheduled for Phase 7. Because the lower Herring River collection system would likely
have a more immediate effect on improving water quality due to its closer proximity to
the marine portion of the Herring River watershed, it should be considered for Phase 4B
or Phase 5 and the upper Herring River collection systems should be considered for later
phases. It is understood that cost factored into the phasing plan; however, habitat
restoration also has to be a major consideration in the phasing plan. Further discussion
between the town and MassDEP is warranted before finalizing a phasing plan.

SRF Funding

The Town of Harwich is encouraged to work with MassDEP’s State Revolving
Fund (SRF) section to develop funding alternatives as project development proceeds.
The Draft CWMP clearly documents areas where nutrient enrichment needs control to
improve water quality. As projects approach the funding stage, the Town will need to
show the percentage of each project intended primarily to manage nutrients with
reference to the final CWMP. Sewer regulations to be developed may need to comply
with certain MassDEP and Department of Housing and Community Development
requirements, depending on the funding program utilized. In particular, there is little
discussion of growth neutrality in the CWMP. This item needs to be addressed if the
town wishes to pursue 0% financing from the SRF.

Wetlands and Waterways Program

MassDEP fully supports the Town of Harwich in its efforts to develop a
Comprehensive Wastewater Management Plan (CWMP) that serves as a water resources
management strategy to meet Total Maximum Daily Load (TMDL) requirements.
Development of a CWMP is an important step toward meeting TMDL’s and restoring
impaired waters. Plans to meet TMDL requirements for nutrient loading must always
consider source reduction as the primary means of long term nutrient control. Source
reduction usually focuses on controlling watershed land use loads generated from human
activity and can include but are not limited to constructing new sewer systems, upgrading
existing sewer systems (e.g. providing higher levels of treatment and eliminating
combined sewer outflows), eliminating fertilizers, constructing on-site systems with
enhanced nutrient removal capability, reducing runoff from impervious surfaces,
reducing impervious surfaces, and tightening standards for new and upgraded septic



systems. In addition to source controls, successful nutrient management plans may
include alternative nutrient control strategies to achieve the desired nitrogen
concentrations specified in the TMDL and Massachusetts Estuary Project (MEP) reports.
MassDEP is encouraged by the source controls proposed in the CWMP, and recommends
that Harwich continue to evaluate and adopt additional source controls in the future to the
maximum extent possible to reduce the need for alternative nutrient control strategies.

The Harwich CWMP contains two proposed alternative nutrient control
strategies that will result in direct alteration of wetland resource areas. The Town
proposes to implement the CWMP in phases and Phase I includes the replacement of the
two 4-foot wide existing culverts with a 24-foot wide culvert at Route 28 to increase
flushing of Muddy Creek and restore ecological habitat. Although source reduction
should be the primary focus of all nutrient control strategies, there are certain instances
where historical alteration of a resource area from its natural condition has exacerbated
nutrient enrichment. At Muddy Creek, where it flows under Route 28, culverts have
restricted flow and impeded tidal flushing, which under natural conditions would allow
for efficient transport of nutrients out of a system. In this instance, restoration to a
documented historical condition is an appropriate consideration for management since it
employs techniques widely used to restore, rehabilitate and/or create salt marshes. With
the increased 24-foot opening, residence time of nitrogen is projected to be reduced thus
contributing to overall reduction in nitrogen loads in the Muddy Creek subwatershed.
Therefore, MassDEP supports the issuance of a conditional Phase I waiver with a
requirement that a Notice of Project Change be submitted for this project when the design
is advanced such that wetland resource area imipacts can be quantified. Such
quantification should include the temporary and permanent alterations to wetland
resource areas, as well as the predicted increase or decrease in bordering vegetated
wetland, salt marsh and other wetland resource areas. In addition, an evaluation of low
lying properties must be conducted to ensure that the improvement in tidal flushing will
not result in flooding of properties in the vicinity. Mitigation should be provided for
permanent alterations that are not offset by new resource area created as a result of the
increased tidal flushing. A permitting strategy should be developed for MassDEP review.
This permitting strategy should address specifically the regulatory language at 310 CMR
10.24(5)(b) which specifies that projects located within an Area of Critical
Environmental Concern (ACEC) “shall have no adverse effect upon those interests,
except as provided under 310 CMR 10.25(4) for maintenance dredging.” Two other
provisions that should be evaluated include the limited project provision found in 310
CMR 10.24(7)(c)2. for the “maintenance, repair and improvement (but not substantial
enlargement) of structures, including...bridges and culverts which existed on November
1, 1987 and 310 CMR 10.32(5) which states “Notwithstanding the provisions of 310
CMR 10.32(3), a project which will restore or rehabilitate a salt marsh, or create a salt
marsh, may be permitted.” It is important to note that MassDEP has made proposed
revisions to 310 CMR 10.24(5)(b) and relevant provisions of the Waterways regulations
at 310 CMR 9.32(1)(e) to address the apparent prohibition on projects, including
restoration projects, which lie within ACECs. That proposed Wetlands Regulation
revision states, “When any portion of a designated Area of Critical Environmental
Concern is determined by the Issuing Authority to be significant to any of the interests of



M.G.L. c. 131, § 40, any proposed project in or impacting that portion of the Area of
Critical Environmental Concern shall have no adverse effect upon those interests, except
as provided under 310 CMR 10.25(4) for maintenance dredging, under 310 CMR 10.11
through 10.14, and 314 CMR 10.24(8) and 310 CMR 10.53(4) for Ecological Restoration
Projects, and under 310 CMR 10.25(3) for improvement dredging conducted by a public
entity for the sole purpose of the maintenance or restoration of historic, safe navigation
channels or turnaround basins of a minimum length, width, and depth consistent with a
Resource Management Plan adopted by the municipality(ies) and approved by the
Secretary of the Executive Office of Energy and Environmental Affairs.” Revisions are
also proposed to the Waterways Regulations which would eliminate restrictions on the
placement of fill or structures within jurisdiction of Chapter 91 within ACECs when
necessary to accomplish ecological restoration projects. The Department hopes that the
project proponent will consider these proposed revisions and their possible effect on the
permissibility of the project.

In addition to the Muddy Creek culvert improvements, modifications to Cold Brook and
associated wetlands to maximize residence time of groundwater are proposed to achieve
15% of the total nitrogen attenuation required in the Saquatucket Harbor estuary.
Specifically, construction of depositional ponds in abandoned cranberry bogs off of Bank
Street is proposed for the retention of pollutants. This strategy is concerning and may
require a wetland variance. A wetland variance may require further evaluation of
alternatives through the MEPA process. We believe that alternatives likely exist (e.g.
natural succession, different restoration techniques and wetland creation) that better meet
both the goals of wetland protection and water quality restoration. Some of these
alternatives may also serve the purpose of expediting wetland permitting.

Abandoned cranberry bogs, if left alone will revert to marshes and/or shrub/forested
swamps through natural succession and provide poltution prevention benefits and
promotion of other public interests. This can be directly observed by the succession of
abandoned cranberry bogs to the east of Gorham Road to more natural wetland systems
(see photo below). The succession of abandoned cranberry bogs to a natural shrub or
forested system may provide nitrogen attenuation not currently considered in the
proposed strategy.



Wetlands:
WS1 = Wooded Swamp, Decidious
W53 = Wosded Swamp, Decidicus/Evergroen
F T — 3 §8 = Shrub Swamp
{ABaadiied Cranbenty Sogs’ M= Marsh
A . J B OW = Open Water
€8 = Commerciaf cranbernty Bog

Abandoned dranbe bogs succession o natural wetlands east of Gbr Road

Strategies that would restore the bog and also increase retention time may also be
considered. Acceptable restoration strategies include natural plantings of woody species,
elimination of manmade ditches and increasing sinuosity of the main channel (and
possibly creation of sinuous tributaries from some of the larger ditches). The project
proponent should review the Watershed Assessment of River Stability & Sediment
Supply (WARRS) river restoration method recommended by EPA.
http://water.epa.gov/scitech/datait/tools/warsss/

Additionally, or instead of the restoration strategies described above, we strongly
recommend that the project proponent consider wetland creation as a viable alternative to
the alteration of existing wetlands in and around the abandoned bog. There appear to be a
number of upland areas that may allow for successful wetland creation in and around
these abandoned cranberry bogs that should be investigated further (see photo below).
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Areas with yellow hatch marks are potential wetland creation areas needing investigation

Any one strategy or combination of strategies described in the preceding paragraph may
serve to achieve a similar or greater nitrogen attenuation increase of the 15% desired.
Research has confirmed that wetlands provide good nitrogen attenuation which supports
the goals of not only protecting existing wetlands for natural succession, but also for
creating additional acreage. However, there appears to be limited research on the nitrogen
attenuation capability of specific wetland types, including cranberry bogs, marshes and
shrub and forested wetlands, and on the amount of nitrogen attenuation that would result
from acceptable restoration strategies that would increase retention time. MassDEP
supports the phase 1 waiver provided that further justification for the percentage of
nitrogen removal modeled be developed and provided to MassDEP for alternatives
involving wetlands. Demonstration projects may be approved on a case by case basis to
support development of data, however it is MassDEP’s opinion that further examination
of the nitrogen attenuation alternatives and their permissibility under state and federal law
and regulation should be undertaken before proceeding to the permitting phase.

All strategies should be monitored to document actual nitrogen attenuation through a
monitoring system designed to measure upgradient (inflow) and down gradient (outflow)
nitrogen loads. Downgradient salt marshes should also be monitored before and after
work using MassDEP/Coastal Zone Management’s Salt Marsh Quality Assurance Project
Plan (QAPP) protocol and monitoring data collected should be submitted to MassDEP
Wetlands Program. http://www.mass.gov/dep/water/resources/wiieldwk.htm#gapps
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MassDEP is willing to work with the project proponent prior to permitting to evaluate
appropriate alternatives and a monitoring strategy to achieve the maximum nitrogen
attenuation possible, in addition to and possibly instead of the currently proposed
depositional ponds in the abandoned cranberry bog.

Finally, the Massachusetts Natural Heritage and Endangered Species Program (NHESP)
identified state-listed rare species in the vicinity of the Muddy Creek culvert replacement
project including the Common Tern (Sterna hirundo) and the Eastern Box Turtle
(Terrapene carolina). Additional estimated habitat of rare wildlife is located in the
abandoned cranberry bog to the east of Bank Street. During implementation of the

- CWMP, the project proponent must comply with 310 CMR 10.59, 310 CMR 10.32(6)
and related performance standards for other resource areas, and 310 CMR 10.37 to ensure
that there is no short or long term adverse effect on estimated habitats of rare wildlife.

Conclusion

The town of Harwich has made an important step forward in addressing nutrient
enrichment in the five major embayments. This plan has championed a regional
approach, which is a MassDEP priority, in partnering with Chatham and utilizing its
wastewater treatment facility to best advantage. MassDEP is of the opinion, however,
that additional regional partnering with Dennis and Brewster should be more fully
explored and addressed in the requested SEIR. MassDEP also recognizes that given the
phasing, regardless of what timetable upon which the parties eventually agree,
modifications to the existing plan can accommodate anticipated studies on regional
alternatives. Nonetheless, there is nothing in the first two phases of this plan that would
jeopardize any future regional initiatives, in fact, MassDEP believes that they serve as a
strong foundation for regional efforts.

MassDEP supports the request for an SEIR but would request supplemental
information be included that would more fully evaluate inter-municipal options with
Dennis and Brewster for the Herring River and Swan River watersheds. MassDEP also
supports the Phase [ waiver as requested.

Solid Waste Management Program Comments

The CWMP proposal describes approximately 92 linear miles of sewer mains (in
Harwich), a 10-acre recharge facility (PB-3), effluent recharge basins, 30 pump stations
and a Waste Water Treatment Plant (the “WWTP”). The proposed WWTP and one (of
the two) effluent recharge basins are located on a town-owned parcel designated as site
HR-12, which is presently site assigned for solid waste activities (only).

Accordingly, and as a result of the Department’s review of the proposed ENF #15022,
MassDEP-Solid Waste Program offers the following comments:

1. Solid Waste Site Assignment Modification: The Town has two options regarding
the solid waste site assignment at the HR-12 site parcel. Option one is that the
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Town could first relinquish the solid waste site assignment (“de-site assignment”).
The Town would be required to maintain certain setbacks and egress for the
Landfill property.

OR

2. Post Closure Use of a Landfill: Option two is that the Town could submit a Post
Closure Use permit application (BWP SW36) leaving the WWTP within the
jurisdiction of the solid waste program. Subsequently, any future
changes/upgrades occurring on the HR-12 parcel would remain subject to
approval(s) from the Solid Waste section.

The Town should contact the Solid Waste Management Section for pre-application
guidance prior to proceeding with either option, please contact either Mark Dakers (508
946 2847) or John McLaughlin (508 946 2729) at MassDEP’s Southeast Regional Office.

Construction Activities - EPA :

The project construction activities may disturb one or more acres of land and therefore, may
require a NPDES Stormwater Permit for Construction Activities. The proponent can access
information regarding the NPDES Stormwater requirements and an application for the
Construction General Permit at the EPA website: '
http://cfpub.epa.gov/npdes/stormwater/cgp.cfin

Bureau of Waste Site Cleanup '

Based on the information provided in the ENF, the Bureau of Waste Site Cleanup
(BWSC) searched its database for disposal sites and release notifications. (A disposal
site is a location where there has been a release to the environment of oil and/or
hazardous material that is regulated under M.G. L. c. 21E and the Massachusetts
Contingency Plan [MCP — 310 CMR 40.0000]). The ENF has identified the following
disposal sites located in the vicinity of the proposed project.

Release Tracking
Number (RTN) Site Address Type of Contaminant(s) | Site Status and Date
Volatile Organic Class C1 RAO

4-0000518 622 Depot St Compounds 12/12/2003

Class C2 RAO
4-0000842 731 Main St Rte 28 Petroleum 5/18/2011

Class A2 RAO
4-0000950 435 Main St Gasoline 2/5/2001

Class A2 RAO
4-0001200 570 Main St Gasoline 11/8/2008

Remedy Operation

Status
4-0006015 321 Oak Street Ext  #2 Fuel Oil 11/6/2003

Class A2 RAO
4-0010358 678 Main St #2 Fuel Oil 7/15/1994
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Class A2 RAO

4-0010593 94 Parallel St #2 Fuel 01l 8/4/1994
: Class A2 RAO
4-0011348 69 Chase St #2 Fuel Oil 3/2/1998
Total Petroleum Class A2 RAO
4-0011443 709 Main St Hydrocarbons 5/15/1996
Class A1 RAO
4-0011609 578 Main St 0Oil 12/20/1996
TIER 2
4-0011728 21 Pleasant Park Rd #2 Fuel Oil 03/31/2008
Class A2 RAO
4-0011830 97 Main St #2 Fuel Oil 11/12/1996
Class A2 RAO
4-0012523 4 Nevins Ave #2 Fuel Oil 8/12/1997
: Total Petroleum Class A2 RAO
4-0013231 805 Main St Hydrocarbons 9/3/2009
_ DPS
4-0013326 9 Bells Neck Rd Solvents 2/23/1998
Class A2 RAO
4-0021217 729 Main St Gasoline 3/31/2009
' Tier II Classification
4-0021244 Vic 353 Great Western Rd | #2 Fuel Oil 5/21/2009
Class A2 RAO
4-0021786 2 Riverway #2 Fuel Oil 12/2/2009 A
Class A2 RAO
4-0023054 Mile Marker 79.6 Gasoline 3/14/2011
A RTN Closed
4-0013606 570 Main St Gasoline 3/13/1998
Class A1 RAO
4-0013842 327 Bank St #2 Fuel Oil 7/29/1998
Polycyclic Aromatic Class B1 RAO
4-0013975 219 Main St Hydrocarbons 6/19/1998
Class A2 RAO
4-0014350 482 Queen Anne Rd #2 Fuel Oil 5/22/2000
Class A2 RAO
4-0014446 20 Elwood Rd #2 Fuel Oil 12/21/2000
Class B1 RAO
4-0014496 5 Cottage Ave #2 Fuel Oil 1/28/1999
Class A2 RAO
4-0014707 20 Pleasant Rd #2 Fuel Oil 5/19/2000
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Class A1 RAO

4-0014900 739 Main St Diesel Fuel 11/19/1999
Class A2 RAO
4-0015537 Rte 137 Diesel Fuel 8/3/2000
: Class A1 RAO -
4-0015661 706 Main St Gasoline 5/2/2001
Class Al RAO
4-0016004 Queen Anne Rd Transformer Oil 2/1/2001
Class A1 RAO
4-0016449 4 Hall Ave #2 Fuel Oil 9/27/2001
Class A2 RAO
| 4-0017263 565 Rte 28 #2 Fuel Oil 12/3/2002
Class A2 RAO
4-0017414 54 Smith St #2 Fuel Oil 1 4/12/2004
Class A2 RAO
4-0017417 397 Rte 28 Petroleum 5/8/2003
Class A1 RAO
4-0018140 Monomy Rd Transformer Oil 11/25/2003
Class A2 RAO
4-0018836 69 Doane Rd #2 Fuel Oil 6/27/2006
Volatile Petroleum RTN Closed
4-0019494 731 Main St Hydrocarbons 3/23/2007
Class A2 RAO
4-0019536 9 Shaggy Pine Rd #2 Fuel Oil 12/24/2007
Class B1 RAO
4-0019683 4 Main St Gasoline 3/30/2007
Class A2 RAO
4-0019955 183 Sisson Rd Diesel Fuel 10/21/2009

The files for these sites may be viewed at

http://public.dep.state.ma.us/SearchableSites/Search.asp

The Project Proponent is advised that the discovery of oil and/or hazardous material

during the implementation of this project may require notification to the Massachusetts

Department of Environmental Protection pursuant to the Massachusetts Contingency Plan
(310 CMR 40.0000). A Licensed Site Professional (LSP) should be retained to determine
if notification is required and, if contamination is encountered, to determine the necessary

response actions. The BWSC may be contacted for guidance if questions regarding
cleanup arise.
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Greenhouse Gas (GHG) Emissions Policy

The solar photovoltaic system proposed within the Harwich CWMP/EENF is a
significant commitment to non - GHG emitting technologies and will contribute a
substantial amount of clean power to the grid.

The infrastructure related to the proposed Harwich WWTF system, however,

includes a number of collection and treatment components that will be and/or may be
subject to the protocols contained in the MEPA GHG Policy. The Policy requires that .
energy demands and associated GHG generation associated with wastewater collection
and treatment for the two proposed service areas be evaluated.

This assessment is used to generate a minimum benchmark/baseline case for energy
consumption and GHG emissions for WWTF systems with similar equipment and
operating characteristics and establishes a performance reference metric for design.

The CWMP/EENF’s ENERGY SECTION contained on p.22 of the EENF makes no
reference to the type of analysis contained in the Policy. Given the preliminary nature of
the CWMP/ EENF at this time, however, it is expected that these issues will be addressed
as the Chatham/Harwich collection system proceeds into design and will be continued as
an Adaptive Management SOP throughout the life of the entire project.

MassDEP recommends that the Town of Harwich utilize the EPA Energy Star Portfolio
Manager (ESPM) for WWTFs for these analyses. Informatlon regardlng this analytical
tool is available from:

Jason Turgeon

US EPA,

Boston Office
617-918-1826.
turgeon.jason@epa.gov

Proposed s.61 Findings

The “Certificate of the Secretary of Energy and Environmental Affairs on the
Environmental Notification Form” may indicate that this project requires further MEPA
review and the preparation of an Environmental Impact Report. Pursuant to MEPA
Regulations 301 CMR 11.12(5)(d), the Proponent will prepare Proposed Section 61
Findings to be included in the EIR in a separate chapter updating and summarizing -
proposed mitigation measures. In accordance with 301 CMR 11.07(6)(k), this chapter
should also include separate updated draft Section 61 Findings for each State agency that
will issue permits for the project. The draft Section 61 Findings should contain clear
commitments to implement mitigation measures, estimate the individual costs of each
proposed measure, identify the parties responsible for implementation, and contain a
schedule for implementation.

The MassDEP Southeast Regional Office appreciates the opportunity to comment on this
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proposed project. If you have any questions regarding these comments, please contact
Sharon Stone at (508) 946-2846.
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NHESP Correspondence 2011, 2013 &
2015



Commonwealth of Massachusetts
Division of
Fisheries & Wildlife

MassWildlife

Wayne F. MacCallum, Director
September 16, 2011

Magdalena Lofstedt

Camp Dresser & McKee, Inc.
50 Hampshire Street
Cambridge MA 02139

RE: Project Location: 205 Queen Anne Road
Town: HARWICH
NHESP Tracking No.: 11-29877

To Whom It May Concern:

Thank you for contacting the Natural Heritage and Endangered Species Program (“NHESP”) of the MA
Division of Fisheries & Wildlife for information regarding state-listed rare species in the vicinity of the
above referenced site. Based on the information provided, this project site, or a portion thereof, is located
within Priority Habitat 1424 (PH 1424) and Estimated Habitat 19 (EH 19) as indicated in the Massachusetts
Natural Heritage Atlas (13™ Edition). Our database indicates that the following state-listed rare species
have been found in the vicinity of the site:

Scientific name Common Name Taxonomic Group State Status
Terrapene carolina Eastern Box Turtle Reptile Special Concern
Enallagma recurvatum Pine Barrens Bluet Damselfly Threatened

The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L.
c. 131A) and its implementing regulations (321 CMR 10.00). State-listed wildlife are also protected under
the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310
CMR 10.00). Fact sheets for most state-listed rare species can be found on our website (www.nhesp.org).

Please note that projects and activities located within Priority and/or Estimated Habitat must be
reviewed by the NHESP for compliance with the state-listed rare species protection provisions of MESA
(321 CMR 10.00) and/or the WPA (310 CMR 10.00).

Wetlands Protection Act (WPA)

If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the
NOI must be submitted to the NHESP so that it is received at the same time as the local conservation
commission. If the NHESP determines that the proposed project will adversely affect the actual Resource
Area habitat of state-protected wildlife, then the proposed project may not be permitted (310 CMR 10.37,
10.58(4)(b) & 10.59). In such a case, the project proponent may request a consultation with the NHESP to
discuss potential project design modifications that would avoid adverse effects to rare wildlife habitat.

A streamlined joint MESA /WPA review process is available. When filing a Notice of Intent (NOI), the
applicant may file concurrently under the MESA on the same NOI form and qualify for a 30-day

www.masswildlife.org

Division of Fisheries and Wildlife
Field Headquarters, North Drive, Westborough, MA 01581 (508) 389-6300 Fax (508) 389-7891
An Agency of the Department of Fish and Game



NHESP No. 11-29877, page 2 of 2

streamlined joint review. For a copy of the NOI form, please visit the MA Department of Environmental
Protection’s website: http://www.mass.ecov/dep/water/approvals/wpaform3.doc.

MA Endangered Species Act (MESA)

If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR
10.14), then project plans, a fee, and other required materials must be sent to NHESP Regulatory Review
to determine whether a probable “take” under the MA Endangered Species Act would occur (321 CMR
10.18). Please note that all proposed and anticipated development must be disclosed, as MESA does not
allow project segmentation (321 CMR 10.16). For a MESA filing checklist and additional information
please see our website: www.nhesp.org (“Regulatory Review” tab).

We recommend that rare species habitat concerns be addressed during the project design phase prior to
submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and their
habitats is likely to expedite endangered species regulatory review.

This evaluation is based on the most recent information available in the Natural Heritage database, which
is constantly being expanded and updated through ongoing research and inventory. If you have any
questions regarding this letter please contact Amy Coman-Hoenig, Endangered Species Review
Assistant, at (508) 389-6364.

Sincerely,

DA

Thomas W. French, Ph.D.
Assistant Director


http://www.mass.gov/dep/water/approvals/wpaform3.doc�
http://www.nhesp.org/�

The Commonwealth of Massachusetts
William Francis Galvin, Secretary of the Commonwealth
Massachusetts Historical Commission

January 25, 2013

Andrew R. Poyant
CDM Smith, Inc.

50 Hampshire Street
Cambridge, MA 02139

RE: Comprehensive Wastewater Management Plan, Harwich, MA. MHC # RC.53649.
Dear Mr. Poyant:

Staff of the Massachusetts Historical Commission have reviewed the Project Notification Form (PNF),
received January 14, 2013, for the project referenced above. The proposed project consists of
comprehensive wastewater management planning for the Town of Harwich. New construction proposed
as part of the phased project described in the PNF includes widening of the Muddy Creek Bridge,
restoration of Hinkleys Pond, construction of a Wastewater Treatment Plant (HR-12) off Queen Anne
Road, a 10-acre groundwater recharge facility (PB-3) of Halls Path, effluent recharge basins, 30 pump
stations, and approximately 92 linear miles of sewer mains in Harwich.

The MHC understands that the proposed project will utilize federal funding through the State Revolving
Fund administered by the Massachusetts DEP. The MHC will review the project under Section 106 of
the National Historic Preservation Act of 1966, as amended (36 CFR 800), in consultation with the DEP.
The project will also require MEPA review, and a copy of the draft Comprehensive Wastewater
Management Plan and the Environmental Notification Form (ENF) and/or Environmental Impact
Statement (EIS) should be submitted to the MHC when it is filed with the MEPA office.

The MHC proposes to review phased water supply, wastewater and stormwater management projects as
they are designed. The submittal of information to the MHC should occur as early as possible, once a
feasible location and design has been seiected. The submittal should not wait until final plans are
developed.

Project planners should submit scaled project plans showing existing and proposed conditions for the
preferred alternative wastewater treatment plant location(s), recharge areas, pump stations, equipment
storage and materials staging areas and cross-country sewer right-of-ways, for each phase of
improvements or expansion projects. MHC review will assist to determine if any, as yet unidentified,
historic and archaeological resources may be affected by project elements. For example, archaeological
survey may be requested for project elements located in archaeologically sensitive areas.

The MHC is unable to determine if all proposed pumping stations will also be installed within roadways.
If the above-ground pumping stations are in historically significant areas that are significant for their
setting, then considerations should be made for the structure design, materials, massing, landscaping, etc.
to avoid or minimize any adverse effects from the new construction.

220 Morrissey Boulevard, Boston, Massachusetts 02125
(617) 727-8470 « Fax: (617) 727-5128

www.sec.state.ma.us/mhc



Project planners should consult the Inventory of Historic and Archaeological Assets of the
Commonwealth for identified historic and archaeological properties. The MHC’s Inventory of Historic
and Archaeological Assets of the Commonwealth (which includes current State Register listings) is
available for research at our office, without an appointment, during normal business hours. Researchers
should be aware, however, that consultation of the Inventory is not sufficient to identify all significant
historic and archaeological resources that may be affected by a project (see 36 CFR 800.4).

These comments are offered to assist in compliance with Section 106 of the National Historic
Preservation Act of 1966, as amended (36 CFR 800), Massachusetts General Laws, Chapter 9, Sections
26-27C (950 CMR 71) and MEPA (301 CMR 11). If you have questions or require additional information
please contact Jonathan K. Patton at this office.

Sincerely,
.

Wg\w/r‘ﬂ’\—a

Brona Simon . ¢
State Historic Preservation Officer

Executive Director

State Archaeologist

Massachusetts Historical Commission

XC: James Merriam, Harwich Town Administrator
John Felix, DEP
DEP-SERO-DWPC
Secretary Richard K. Sullivan, Jr., EEA, Attn: MEPA Unit
Sara Korjeff, Cape Cod Commission
Harwich Conservation Commission
Harwich Historical Commission
Harwich Historic District Commission



Commonwealth of Massachusetts
D- | | '
Fisheri & Wildif

MassWildlife

Wayne F. MacCallum, Director
April 4, 2013

Richard K. Sullivan, Jr., Secretary

Executive Office of Energy and Environmental Affairs
Attention: MEPA Office

Anne Canaday, EEA No. 15022

100 Cambridge St.

Boston, Massachusetts 02114

Project Name: Draft Comprehensive Wastewater Management Plan
Proponent: James Merriam, Town Administrator, Town of Harwich
Location: Various locations throughout Harwich and Chatham

Document Reviewed: Expanded Environmental Notification Form (EENF) and Draft Comprehensive
Wastewater Management Plan (CWMP)

EEA No.: 15022

NHESP No.: 11-29877

Dear Secretary Sullivan:

The Natural Heritage & Endangered Species Program of the Massachusetts Division of Fisheries &
Wildlife (the “Division”) has received and reviewed the proposed Expanded Environmental Notification
Form and Draft Comprehensive Wastewater Management Plan for the Town of Harwich and would like to
offer the following comments regarding state-listed species and their habitats.

The ponds, bays, and estuarine waters of Harwich’s south and east coasts provide critical foraging,
breeding, migration, and over-wintering habitats for a suite of state-listed rare species. We commend the
Proponent for its efforts to improve water quality within these critical habitats.

Portions of the Town of Harwich are mapped as Priority and Estimated Habitat for state-listed species,
which are protected pursuant to the Massachusetts Endangered Species Act (M.G.L. c. 131A) and its
implementing regulations (MESA; 321 CMR 10.00) as well as the Massachusetts Wetlands Protection Act
and its implementing regulations (WPA; 310 CMR 10.37, 10.58(4)(b), and 10.59). Based on a review of the
information that was submitted and the information that is contained in our database, the Division
anticipates that portions of the proposed project will occur within the habitat of various state-listed
invertebrate, vertebrate, and plant species.

Portions of the proposed project that occur within Priority or Estimated Habitat for state-listed species,
which are not otherwise exempt from MESA review pursuant to 321 CMR 10.14, will require a direct
filing with the Division for compliance with the MESA and WPA. The Division notes that sewer systems
proposed within ten (10) feet of the edge of existing paved roads may be exempt from MESA review,
pursuant to 321 CMR 10.14 (10), which states: “[t]he following Projects and Activities shall be exempt
from the requirements of 321 CMR 10.18 through 10.23...”
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[10] installation, repair, replacement, and maintenance of utility lines (gas, water, sewer, phone,
electrical) for which all associated work is within ten feet from the edge of existing paved roads,
and the repair and maintenance of overhead utility lines (phone, electrical) for which all
associated work is within ten feet from the edge of existing unpaved roads, provided, however,
that unpaved utility access roads associated with exempt activities under 321 CMR 10.14(11) shall
be addressed in and subject to the Division-approved operation and maintenance plan required
thereunder;

The complete list of MESA filing exemptions may be found on the Division’s website.

The Division would encourage the Proponent to examine design alternatives which avoid and minimize
impacts to Priority and Estimated Habitat, and to consider a pre-filing consultation with the Division to
evaluate and proactively address any concerns related to state-listed species. Upon submission of more
detailed site plans, the Division will be able to provide additional guidance.

If you have any questions about this letter, please contact me at 508-389-6386 or
jesse.leddick@state.ma.us. We appreciate the opportunity to comment on this project and look forward to
working with the Proponent to proactively address any potential concerns related to state-listed species.

Sincerely,

A

Thomas W. French, Ph.D.
Assistant Director

cc: James Merriam, Town Administrator
Town of Harwich Board of Selectmen
Town of Harwich Conservation Commission
Town of Harwich Planning Department
Andrew Poyant, CDM Smith Inc.
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D- | | '
Fisheries & Wildiife

MassWildlife

Jack Buckley, Director

December 16, 2015

Magdalena Lofstedt

Camp Dresser & McKee, Inc.
50 Hampshire Street
Cambridge MA 02139

RE: Project Location: Dundee Circle
Town: HARWICH
NHESP Tracking No.: 11-29877

To Whom It May Concern:

Thank you for contacting the Natural Heritage and Endangered Species Program of the MA Division of
Fisheries & Wildlife (the “Division”) for information regarding state-listed rare species in the vicinity of
the above referenced site. Based on the information provided, this project site, or a portion thereof, is
located within Priority Habitat 1424 (PH 1424) and Estimated Habitat 19 (EH 19) as indicated in the
Massachusetts Natural Heritage Atlas (13t Edition). Our database indicates that the following state-listed
rare species have been found in the vicinity of the site:

Scientific name Common Name Taxonomic Group State Status
Terrapene carolina Eastern Box Turtle Reptile Special Concern

The species listed above is protected under the Massachusetts Endangered Species Act (MESA) (M.G.L. c.
131A) and its implementing regulations (321 CMR 10.00). State-listed wildlife are also protected under
the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310
CMR 10.00). Fact sheets for most state-listed rare species can be found on our website
(www.mass.gov/nhesp).

Please note that projects and activities located within Priority and/or Estimated Habitat must be
reviewed by the Division for compliance with the state-listed rare species protection provisions of MESA
(321 CMR 10.00) and/ or the WPA (310 CMR 10.00).

Wetlands Protection Act (WPA)

If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the
NOI must be submitted to the Division so that it is received at the same time as the local conservation
commission. If the Division determines that the proposed project will adversely affect the actual
Resource Area habitat of state-protected wildlife, then the proposed project may not be permitted (310
CMR 10.37,10.58(4)(b) & 10.59). In such a case, the project proponent may request a consultation with the
Division to discuss potential project design modifications that would avoid adverse effects to rare wildlife
habitat.

A streamlined joint MESA /WPA review process is available. When filing a Notice of Intent (NOI), the

applicant may file concurrently under the MESA on the same NOI form and qualify for a 30-day
WWW.mass.gov/nhesp
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streamlined joint review. For a copy of the NOI form, please visit the MA Department of Environmental
Protection’s website: http://www.mass.gov/dep/water/approvals/wpaform3.doc.

MA Endangered Species Act (MESA)

If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR
10.14), then project plans, a fee, and other required materials must be sent to Natural Heritage Regulatory
Review to determine whether a probable “take” under the MA Endangered Species Act would occur (321
CMR 10.18). Please note that all proposed and anticipated development must be disclosed, as MESA
does not allow project segmentation (321 CMR 10.16). For a MESA filing checklist and additional
information please see our website: www.mass.gov/nhesp (“Regulatory Review” tab).

We recommend that rare species habitat concerns be addressed during the project design phase prior to
submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and their
habitats is likely to expedite endangered species regulatory review.

This evaluation is based on the most recent information available in the Natural Heritage database, which
is constantly being expanded and updated through ongoing research and inventory. If the purpose of
your inquiry is to generate a species list to fulfill the federal Endangered Species Act (16 U.S.C. 1531 et
seq.) information requirements for a permit, proposal, or authorization of any kind from a federal agency,
we recommend that you contact the National Marine Fisheries Service at (978)281-9328 and use the U.S.
Fish and Wildlife Service's Information for Planning and Conservation website

(https:/ /ecos.fws.gov/ipac). If you have any questions regarding this letter please contact Emily Holt,
Endangered Species Review Assistant, at (508) 389-6385.

Sincerely,

A

Thomas W. French, Ph.D.
Assistant Director


https://ecos.fws.gov/ipac

Commonwealth of Massachusetts

Division of
Fisheries & Wildlfe

MassWildlife

Jack Buckley, Director

December 16, 2015

Magdalena Lofstedt

Camp Dresser & McKee, Inc.
50 Hampshire Street
Cambridge MA 02139

RE: Project Location: 0 Pleasant Bay Road
Town: HARWICH
NHESP Tracking No.: 11-29877

To Whom It May Concern:

Thank you for contacting the Natural Heritage and Endangered Species Program of the MA Division of
Fisheries & Wildlife (the “Division”) for information regarding certified vernal pools and state-listed rare
species in the vicinity of the above referenced site. Based on the information provided, Certified Vernal
Pool 355 is located on the site, and this project site, or a portion thereof, is located within Priority Habitat
269 (PH 269) and Estimated Habitat 162 (EH 162) as indicated in the Massachusetts Natural Heritage Atlas
(13t Edition). Our database indicates that the following state-listed rare species have been found in the
vicinity of the site:

Scientific name Common Name Taxonomic Group State Status
Terrapene carolina Eastern Box Turtle Reptile Special Concern

The species listed above is protected under the Massachusetts Endangered Species Act (MESA) (M.G.L. c.
131A) and its implementing regulations (321 CMR 10.00). State-listed wildlife are also protected under
the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310
CMR 10.00). Fact sheets for most state-listed rare species can be found on our website
(www.mass.gov/nhesp).

Please note that projects and activities located within Priority and/or Estimated Habitat must be
reviewed by the Division for compliance with the state-listed rare species protection provisions of MESA
(321 CMR 10.00) and/ or the WPA (310 CMR 10.00).

Wetlands Protection Act (WPA)

If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the
NOI must be submitted to the Division so that it is received at the same time as the local conservation
commission. If the Division determines that the proposed project will adversely affect the actual
Resource Area habitat of state-protected wildlife, then the proposed project may not be permitted (310
CMR 10.37,10.58(4)(b) & 10.59). In such a case, the project proponent may request a consultation with the
Division to discuss potential project design modifications that would avoid adverse effects to rare wildlife
habitat.

WWW.mass.gov/nhesp
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A streamlined joint MESA /WPA review process is available. When filing a Notice of Intent (NOI), the
applicant may file concurrently under the MESA on the same NOI form and qualify for a 30-day
streamlined joint review. For a copy of the NOI form, please visit the MA Department of Environmental
Protection’s website: http://www.mass.gov/dep/water/approvals/wpaform3.doc.

MA Endangered Species Act (MESA)

If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR
10.14), then project plans, a fee, and other required materials must be sent to Natural Heritage Regulatory
Review to determine whether a probable “take” under the MA Endangered Species Act would occur (321
CMR 10.18). Please note that all proposed and anticipated development must be disclosed, as MESA
does not allow project segmentation (321 CMR 10.16). For a MESA filing checklist and additional
information please see our website: www.mass.gov/nhesp (“Regulatory Review” tab).

We recommend that rare species habitat concerns be addressed during the project design phase prior to
submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and their
habitats is likely to expedite endangered species regulatory review.

This evaluation is based on the most recent information available in the Natural Heritage database, which
is constantly being expanded and updated through ongoing research and inventory. If the purpose of
your inquiry is to generate a species list to fulfill the federal Endangered Species Act (16 U.S.C. 1531 et
seq.) information requirements for a permit, proposal, or authorization of any kind from a federal agency,
we recommend that you contact the National Marine Fisheries Service at (978)281-9328 and use the U.S.
Fish and Wildlife Service's Information for Planning and Conservation website

(https:/ /ecos.fws.gov/ipac). If you have any questions regarding this letter please contact Emily Holt,
Endangered Species Review Assistant, at (508) 389-6385.

Sincerely,

A

Thomas W. French, Ph.D.
Assistant Director


https://ecos.fws.gov/ipac
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