


CDM

Smith

75 State Street, Suite 701
Boston, Massachusetts 02109
tel: 617 452-6000

March 29, 2016

Secretary Matthew A. Beaton

Executive Office of Energy and Environmental Affairs
Attn: MEPA Unit

100 Cambridge St., Suite 900 (9th Floor)

Boston, Massachusetts 02114

Subject:
Final Comprehensive Wastewater Management Plan/ Single Environmental
Impact Report
Town of Harwich, Massachusetts - Proponent
EEA Number: 15022

Dear Secretary Beaton:

On behalf of the Town of Harwich (Town), CDM Smith Inc. (CDM Smith) is pleased to submit this
Final Comprehensive Wastewater Management Plan (CWMP) and Single Environmental Impact
Report (SEIR) in accordance with the MEPA Regulations. This CWMP/SEIR is being filed
concurrently with the Cape Cod Commission (CCC) for joint review pursuant to the November 1991
Memorandum of Understanding regarding joint MEPA/CCC review for Developments of Regional
Impact.

The Town is pursuing a long-term, multi-phased wastewater management program with regional
and centralized treatment solutions supplemented with nontraditional components to reduce
nutrient loading to coastal waters, meet anticipated total maximum daily loads (TMDLs) for
estuary/embayments along Nantucket Sound, and support viable smart growth in town centers.
The attached Final CWMP is the culmination of planning begun in 2007 to achieve these identified
goals.

In accordance with the April 12, 2013 certificate on the Expanded Environmental Notification form
(EENF), the Town of Harwich and CDM Smith are pleased to submit this final document. We feel
that this CWMP/SEIR addresses all of the comments raised in the certificate including the addition
of the following sections to the CWMP: Environmental Impact Analysis and Mitigation, Cost
Recovery Plan, Construction Management Plan, Chapter 61 Findings and a Response to Comments
Section.

0324-60650-03-11

WATER + ENVIRONMENT + TRANSPORTATION + ENERGY + FACILITIES



CDM

Smith

Secretary Matthew A. Beaton
March 29, 2016
Page 2

Please find two copies of the CWMP/SEIR attached. We look forward to continuing our
coordination with MEPA on this important project. Feel free to contact Rob Musci at 617-452-6642
with questions regarding this document.

Sincerely,
David F. Young, P.E., BCEE

Vice President
CDM Smith Inc.

cc: Cape Cod Commission
Agencies and individuals identified on the attached Distribution List
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A

Adaptive Management Plan (AMP)
Administrative Consent Order (ACO)
Areas of Critical Environmental Concern (ACECs)

B

Best Management Practices (BMP)

Biochemical oxygen demand, decomposition over 5-day period (BOD)
Board of Health (BOH)

Board of Selectmen (BOS)

Bordering Land Subject to Flooding (BLSF)

Bordering Vegetated Wetland (BVW)

C

California Air Resources Board (CARB)

Cape and Vineyard Electric (CVEC)

Cape Cod Commission (CCC)

Carbon dioxide (CO2)

Citizens Advisory Committee (CAC)

Clean Water Act (CWA)

Clean Water State Revolving Fund (CWSRF)
Coastal Zone Management (CZM)

Code of Massachusetts Regulations (ma)
Colony forming units (cfu)

Community Development Partnership (CDP)
Community Preservation Act (CPA)
Comprehensive Wastewater Management Plan (CWMP)
Construction management plan (CMP)
County Home Ownership Fund (CHOP)

D

Department of Energy Resources (DOER)
Department of Public Health (DPH)
Department of Public Works (DPW)
Development of Regional Impact (DRI)
Digital elevation model (DEM)

District of Critical Planning Concern (DCPC)
Dissolved Oxygen (DO)
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Diesel oxidation catalyst (DOC)
Diesel particulate filter (DPF)
Division of Fisheries and Wildlife (DFW)

E

Expanded Environmental Notification Form (EENF)
East Harwich Village Center (EHVC)

Energy Star Portfolio Manager (ESPM)
Engineering News Record (ENR)

Environmental Impact Report (EIR)

Environmental Impact Statement (EIS)
Environmental Notification Form (ENF)

Equivalent Dwelling Units (EDUs)

Equivalent Annual Cost (EAC)

Executive Office of Energy and Environmental Affairs (EOEEA)
Environmental Operating Solutions (EQS)
Environmental Results Program (ERP)

F

Fixed Activated Sludge Treatment (FAST)
Fiscal Year (FY)
Federal Emergency Management Authority (FEMA)

G

Gallons per capita per day (gpcd)

Gallons per day (gpd)

Gallons per day per inch-diameter-mile of new pipe (gpd/idm)
Geographic Information Systems (GIS)

Groundwater Discharge Permit (GWDP)

H

Harwich Ecumencial Council for the Homeless (HECH)
Housing Assistance Corporation (HAC)
Heating, ventilation, and air conditioning (HVAC)

Infiltration bed (IB)

Infiltration and inflow (1/1)

Innovative / Alternative (I/A)
Inter-Municipal Agreement (IMA)

Interim Wellhead Protection Area (IWPA)
Intended Use Plan (IUP)
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Isolated Land Subject to Flooding (ILSF)

J
K

potassium hydroxide (KOH)

L

Lower Cape Cod Community Development Corporation (LCCCDC)
Land Subject to Coastal Storm Flowage (LSCSF)

Leadership in Energy and Environmental Design (LEED)

Licensed Site Professional (LSP)

Local Comprehensive Plan (LCP)

M

Manual on Uniform Traffic Control Devices (MUTCD)

Massachusetts Alternative Septic System Test Center (MASSTC)
Massachusetts Cultural Resource Information System (MACRIS)
Massachusetts Department of Environmental Management (MassDEM)
Massachusetts Department of Environmental Protection (MassDEP)
Massachusetts Department of Public Health (MDPH)

Massachusetts Department of Transportation (MassDOT)

Massachusetts Endangered Species Act (MESA)

Massachusetts Environmental Policy Act (MEPA)

Massachusetts Estuaries Project (MEP)

Massachusetts Executive Office of Energy and Environmental Affairs (EOEEA)
Massachusetts General Laws (M.G.L.)

Massachusetts Historical Commission (MHC)

Massachusetts Office of Geographic and Environmental Information (MassGlIS)
Maximum Contaminant Level (MCL)

Membrane Bioreactors (MBRs)

Milligrams per liter (mg/L)

Million gallons per day (MGD)

Mixed liquor suspended solids (MLSS)

Municipal Separate Storm Sewer Systems (MS4)

N

National Pollutant Discharge Elimination System (NPDES)
Natural Heritage and Endangered Species Program (NHESP)
Natural Resource Conservation Service (NRCS)

Natural Resource Protection District (NRPD)

New England Water Environment Association (NEWEA)
Nitrogen (N)
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Not Applicable (N/A)
Notice of Intent (NOI)

)

Operations and maintenance (O&M)
Oxidation Ditch (OD)
Oil and/or hazardous material (OHM)

P

parts per million (ppm)
Permeable Reactive Barrier (PRB)
Photovoltaic (PV)

Pond and Lakes Stewards (PALS)

Q

R

Real Estate Transfer (RET)
Remedial Action Outcome (RAQ)
Right-of-way (ROW)

Rotating Biological Contactor (RBC)

S

Safe Drinking Water Act (SDWA)
Septic Tank Effluent Gravity (STEG)
Septic Tank Effluent Pumping (STEP)
Sequencing Batch Reactor (SBR)

Single Environmental Impact Report (SEIR)
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School of Marine Science and Technology at the University of Massachusetts Dartmouth (SMAST)

State Revolving Fund (SRF)

Storm Water Pollution Prevention Plan (SWPPP)

T

Technical Assistance Program (TAP)
Technical Review Committee (TRC)
Total kjeldahl nitrogen (TKN)

Total Maximum Daily Load (TMDL)

Total nitrogen (TN)

Total organic carbon (TOC)

Total phosphorus (TP)

Total suspended solids (TSS)
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Trophic Status Index (TSI)

U

Ultra-low sulfur diesel (ULSD)

United States Department of Agriculture (USDA)

United States Environmental Protection Agency (USEPA) or (EPA)
United States Geological Survey (USGS)

University of Massachusetts (UMass)

\'

W

Wastewater Implementation Committee (WIC)

Wastewater Management Subcommittee (WMS)

Wastewater Treatment Facility (WWTF)

Water Pollution Control Facility (WPCF)

Water Quality Management (WQM)

Water Quality Management Task Force in Harwich (WQMTF) or (HWQMTF)
Water Quality Review Committee (WQRC)

X

V4

Zone of Contribution (ZOC)
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Glossary

Anthropogenic — Human source of pollution.

Benthic — The lowest zone in a body of water, including the sediment surface.

Brackish — A mixture of fresh and saltwater creating water that has some salinity, but not as much as
seawater.

Buildout — Allowed growth under current zoning.

Check station — Monitoring station used to check secondary water quality parameters within tributary
basins at the point that the threshold level is attained at the sentinel station.

Economies of scale — The cost advantage of systems due to the increased size, output, or scale of
operation.

Eelgrass — Type of plant that grows within embayments. Eelgrass serves as an indicator of the health of a
waterbody. The presence of eelgrass is an indicator of healthy water quality.

Effluent — Treated wastewater that discharges from a wastewater treatment facility.

Embayment/subembayment — Waterbody formation in the shape of a bay. Embayments are further
divided into subembayment areas.

Enterococci — Type of bacteria that is used as an indicator of the health risk from recreational contact of
water bodies. Enterococci testing is particularly useful in saltwater applications.

Estuary — A partially enclosed brackish water body.

Eutrophic — Poor water quality. A water body have high levels of nutrients including phosphorous and
nitrogen.

Eutrophication — Caused by high levels of nutrients in water bodies. Eutrophication leads to oxygen
depletion and subsequent negative environmental impacts such as fish kills and increased algal growth.

Hypereutrophy — Classification of a water body which has extremely high levels of nutrients.
Infaunal — Aquatic species whose habitat is below a water body’s floor.
Kettle pond — A shallow body of water that was formed by receding glaciers or draining floodwaters.

Lens — The layer of fresh groundwater that lies on top of denser saltwater.

Marsh — Type of wetland. Plant life in marshes are dominated by herbaceous species as opposed to woody

plant species.

Mesotrophic — Moderate water quality. A water body with a moderate level of nutrients present.
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Mesotrophy - Classification of a water body which has moderate levels of nutrients.

Natural attenuation — The process by which the concentration of nitrogen in a water body is reduced by
conversion to nitrogen gas, sediment absorption, and other biological processes when nitrogen-inundated
water passes through natural systems such as streams, rivers and ponds.

Nitrogen — Typically the limiting nutrient for plant growth in estuarine waterbodies. The increased
presence of nitrogen in saline and brackish waterbodies can lead to oxygen depletion, eutrophication and
overall decline in water quality.

Nutrients — Integral components for plant growth, typically including nitrogen and phosphorus.
Oligotrophic — Good water quality. Water bodies with low algal production due to low levels of nutrients.
Oligotrophy — Classification of a water body which has low levels of nutrients.

Phosphorus — Type of nutrient. Phosphorus is a limiting nutrient for plant growth, typically in freshwater
bodies.

Sentinel station — A monitoring station located within an estuary that acts as the indicator location for
restored water quality, following established TMDL compliance within that estuary.

Smart Growth — Desired growth in focused areas supported by appropriate infrastructure (water and
wastewater utilities, transportation, etc.)

Title 5 — Code within the Massachusetts State Environmental Code that regulates septic systems and
disposal of sanity sewage.

Watershed/subwatershed - Contributing land area, including all associated surface and groundwater
resources, to a water body. Watersheds are further divided into subwatershed areas, or sub-areas of land
within a watershed.
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The Town of Harwich has been working diligently
to develop a program to address wastewater
- management needs, protect drinking water
sources, protect freshwater ponds, and restore
valuable saltwater estuaries. Protection and
restoration of these valuable water resources is
extremely important to maintain the quality of life
and economic wellbeing of the Town. Since 2007,
these efforts have been coordinated predominantly
by the Wastewater Implementation Committee (WIC)
and the Board of Selectmen (BOS). The resultant
recommended program for implementation by the
community over the next 40 years is summarized in
this Comprehensive Wastewater Management Plan
(CWMP).

ES.1 Introduction

Purpose and Background

The Town of Harwich has undergone significant
growth in the past 50 plus years. That growth has
resulted in various water quality issues that must now
be addressed. The population of Harwich increased
nearly 400 percent from 1951 to 1999 as shown in
Figure ES-1. As of 2012, the number of year- round residents is about 12,700
with an estimated seasonal increase to 37,000. With the exception of a few small
package wastewater treatment facilities, the Town of Harwich does not have a
municipal wastewater collection and treatment system.

In the past few years, nitrogen related issues have become a driving force in
influencing several Cape Cod communities to begin considering wastewater pro-
grams. The Massachusetts Executive Office of Energy and Environmental Affairs
(EOEEA), working through the Massachusetts Department of Environmental
Protection (MassDEP) and the University of Massachusetts-Dartmouth School
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TENNIS
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Figure ES-1
Harwich Land Use Developmentin 1951 and 1999

for Marine Science and Technology (SMAST), has
been working with Coastal Zone Management, the
Cape Cod Commission (CCC), and several municipal-
ities to determine the nitrogen sensitivity of southeast-
ern Massachusetts’ coastal embayments and estuaries,
an effort referred to as the Massachusetts Estuaries
Project (MEP).

The recommended wastewater management program
put forth in this CWMP is a guide for the Town to
follow based on current conditions and regulations.
Should the Town desire to make changes to the
program in the future based on water quality monitor-
ing feedback, changing community interests or other
pertinent factors, it may do so using the appropriate
regulatory review procedures.

Environmental Review Process
This CWMP has been prepared and submitted as

part of an Environmental Impact Report (EIR) to the
Massachusetts Environmental Policy Act (MEPA)

Unit of the Massachusetts Executive Office of Energy and Environmental Affairs
(EOEEA). An Environmental Notification Form (ENF) was submitted as part of the
Draft CWMP in 2013 and that draft report received extensive review comments from
MEPA in a Certificate issued on April 4, 2013. This Final CWMP addresses all of the
MEPA comments. This Final CWMP and Single EIR is undergoing a joint review
with the CCC. Once the Final MEPA certificate is issued, this document will then
undergo additional review by the CCC as a Development of Regional Impact (DRI)
and for consistency with the county’s wastewater plan.

Oith



ES.2 The Issue Harwich is Facing

Key Drivers

Harwich, for the most part, has relied upon traditional Title 5 on-site septic systems
for its wastewater management. However, with the growth experienced throughout
the Town over the past 50 years, the nitrogen leaching from those on-site systems
into the groundwater has resulted in negative impacts to valuable saltwater estu-
aries and embayments. Those negative impacts are affecting the quality of life of
Harwich residents and are beginning to impact the tourist economy the Town relies
on. Thus, addressing the nitrogen issue is the key driver in developing the CWMP.
The Massachusetts Estuaries Project helped analyze the issues in the five Harwich
embayments

All water resources need to be addressed, however, as development has shown some
early signs of impacting water quality of both drinking water and freshwater ponds.
Impacts to existing Title 5 septic system compliance and providing appropriate
wastewater management for desired economic development are also of concern.
Lastly, taking advantage of regional opportunities for wastewater management can
help take advantage of economies of scale. Each of these issues is a driver in the
Town’s revised approach to a more comprehensive wastewater management program.
These drivers are briefly discussed below.

MEP Results

Since 2002, the MEP has developed and published a series of reports that assess the
nature and extent of nutrient influence within the studied saltwater embayments.
Results of these assessments will require Wastewater Management Authorities
(WMA) in municipalities to remediate excessive nutrient input to restore water
quality in estuaries, largely through expanded wastewater management.

Conclusions from the MEP reports include nitrogen loadings, and reduction per-
centages of nitrogen loading required to meet established thresholds in the MEP
watershed reports. These thresholds were reviewed by the Massachusetts Department
of Environmental Protection (MassDEP) and have been, or are being turned into,
enforceable nitrogen Total Maximum Daily Load (TMDL) permits that the Towns
will be required to meet for each impacted watershed.

All five of the Harwich MEP report evaluations have been published:

1. The Allen, Wychmere and Saquatucket Harbor reports — Combined into one
report and published in June 2010
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2. The Pleasant Bay Report — Published May 2006 with two technical
memorandum updates in 2010

3. The Herring River Report — Published March 2013

Figure ES-2 presents the MEP Watersheds in Harwich with the percent of buildout
septic system nitrogen required to be removed to meet the TMDL.

Allen Harbor - 78% Reduction in Septic Nitrogen
The MEP report identified the Allen Harbor estuary as a moderate-to-significantly
impaired system beyond its natural capacity to process additional
nutrients without further degrading ecological health. While
eelgrass is typically an indicator species of overall health, there is
no evidence that the basin has ever supported it in this man-made
harbor.

Total septic system nitrogen loading to Allen Harbor must be
reduced by 78percent in order to restore ecological conditions in
the harbor and meet the MEP established threshold of 0.50 mg/1
total nitrogen to support healthy infaunal habitat.

Wychmere Harbor - 100% Reduction in Septic Nitrogen
The MEP report identified the Wychmere Harbor as moder-
ate-to-significantly impaired and beyond its natural capacity to
process additional nutrients without further degrading ecological
health. While eelgrass is typically used as an indicator species of Allen Harbor Algae Bloom,
overall health, there is no evidence it ever existed historically in Wychmere Harbor summer 2007

since this is a man-made harbor.

Total septic system nitrogen loading to Wychmere Harbor must be reduced by
100percent in order to restore ecological conditions in the harbor and meet the MEP
established threshold of 0.50 mg/I total nitrogen to support healthy infaunal habitat.

Saquatucket Harbor - 58% Reduction in Septic Nitrogen

The MEP report identified the Saquatucket Harbor estuary as a moderate-to-signifi-
cantly impaired system beyond its natural capacity to process additional nutrients
without further degrading ecological health. While eelgrass is typically an indicator
species of overall health, there is no evidence that the basin has ever supported it in
this man-made harbor.

The Saquatucket system was modeled with the understanding that the Cold Brook
would be modified to increase natural nitrogen attenuation (reduction) through
possible flora and physical restructuring of this system to maximize the residence
time of groundwater in the system. With the enhanced attenuation, total septic
system nitrogen loading to the Saquatucket Harbor must be reduced by 58percent to

CDM
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Eel Grass in 2006 (above) and
2013 (below)

restore ecological conditions in the harbor and meet the MEP established threshold
of 0.50 mg/1 total nitrogen to support healthy infaunal habitat. Without the increase
in natural nitrogen attenuation the total septic nitrogen reduction at buildout would
be around 65 percent.

Pleasant Bay - 65% Reduction in Septic Nitrogen

Water quality within the Pleasant Bay system varies from healthy to degraded,
depending on the level of nitrogen enrichment at a particular location. For the
purposes of assessing water quality indicators, Upper Muddy Creek and Round Cove
were classified as small enclosed basins and received similar results for key habitat
indicators, while Lower Muddy Creek was categorized as a moderate sized tributary
sub-embayment.

The Pleasant Bay system was modeled with the understanding
that the current inlet to the Muddy Creek would be expanded
to increase flushing by using a larger, 24-foot opening. By
increasing the natural tidal flushing, the residence time of
harmful nutrients (such as nitrogen) in the bays and estuaries
can be significantly reduced. The result is an overall reduction
in exposure to nitrogen which benefits both the benthic animal
populations and eelgrass in terms of overall health.

With the updated opening in Muddy Creek, total septic system
nitrogen loading to the Pleasant Bay subwatersheds in Harwich
must be reduced by 65percent in order to meet the MEP
established threshold of 0.21 mg/l (Lower Muddy Creek) for
total nitrogen to support a healthy habitat.

Herring River - 58% Reduction in Septic Nitrogen

The MEP report identified the Herring River system as one

of the largest tidal wetland systems on Cape Cod. It functions
essentially as two systems. North of Route 28 is a wetland-dom-
inated habitat of salt marsh and tidal channels which is considered to be a healthy
ecosystem. South of Route 28 is an historic eelgrass habitat supporting benthic
animal community’s characteristic of more open water basins. This lower tidal reach
is significantly impaired. The ecological difference between the two systems results in
a greater sensitivity to nitrogen in the lower tidal river area. That greater sensitivity
impacts the whole watershed.

Total septic system nitrogen loading to the Herring River watershed must be reduced
by 58percent in order to restore ecological conditions in the estuary and meet the
MEP established threshold of 0.48 mg/1 total nitrogen to support healthy infaunal
habitat and eelgrass in the lower tidal basin.
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Present Day Loading Buildout Scenario Loading

Threshold Present Defree';tslg It-:?\l(liee t Buildout geeg:lecat:atg
MEP Watershed SepticLoad Septic Load hreshold Septic Load hreshold

(kg/day) (kg/day) Thresho (kg/day) Meet Thresho

(% change) (% change)
Allen Harbor 1.48 5.64 74% 6.71 78%
Wychmere Harbor 0.00 3.21 100% 3.30 100%
Saquatucket Harbor 5.28 13.25 60% 12.51 58%
Pleasant Bay (Round Cove) 1.87 5.18 64% 5.78 68%
Pleasant Bay (Muddy Creek)* 6.89 13.32 48% 16.28 58%
Pleasant Bay 6.51 16.69 61% 21.84 70%
Herring River 23.75 38.59 38% 56.59 58%

Loading information according to Table 2 of the October 5, 2010 MEP Technical Memo: MEP scenarios to evaluate water quality impacts of the
addition of a 24-foot culvert in Muddy Creek inlet.

Values in RED indicate that the value is above the threshold and must be reduced.
Table ES-1
Decrease in attenuated septic system nitrogen loading required at buildout to meet established TMDL thresholds.

Table ES-1 below presents the decrease in attenuated septic system nitrogen loading
required at buildout to meet established TMDL thresholds.

The MEP reports present nitrogen loads under present conditions and at buildout
conditions. Buildout essentially has no timeline but reflects the maximum nitrogen
loading that can be generated in that watershed under current or proposed zoning.
The CWMP presents a plan that removes sufficient nitrogen at buildout to meet the
proposed TMDL for each embayment. The percent removal by watershed is shown
for present and buildout conditions in Table ES-1. Each watershed at present condi-
tions requires nitrogen removal to meet the TMDL so any nitrogen resulting from
future growth must be removed.

Drinking Water Supplies

Municipal drinking water supply is generally available throughout the Town using
source water from 14 gravel packed groundwater supply wells. Wellfields are located
in southeast, northeast and northwest areas of Harwich, which draw water from the
Monomoy Lens Aquifer. A small percentage of properties (approximately 7percent

or about 250 properties) use private onsite wells for drinking water. Therefore, all of
Harwichs residents and businesses are reliant on the groundwater supply for drinking
water, whether through public or private sources of supply.

Figure ES-3 shows the municipal well zones of contribution and Zone IIs located in
Harwich. Drinking water quality data to date has shown that nitrate concentrations
in the Town’s drinking water wells are relatively low at around 1.0 mg/1 nitrate. Some
Town wells in the Pleasant Bay watershed have recently been over 2.0 mg/] nitrate
which indicates greater density development in their contributing areas since concen-
trations above 1.0 mg/1 nitrate are considered above background levels. Overall the
quality of Harwich drinking water is excellent and well below the 10.0 mg/] nitrate
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Sevmour

Hinkley Pond Algae Bloom
June 2009

drinking water standard. Note that standard is well above the typical healthy estuary
threshold value of 0.5 mg/l nitrate. As a result, protection of Town drinking water wells
is not considered a significant driver for sewering a given area.

While the locations of public water supply wells in Harwich do not drive a need for
sewering in any particular area of the Town, a reduction in onsite septic system inputs
into the groundwater, especially in well zones of contribution, will result in a bene-
ficial reduction of all of the compounds and contaminants contained in wastewater
effluent. These include nutrients such as
nitrogen and phosphorus, bacterial and
viral constituents, and contaminants

of emerging concern (CECs) such as
pharmaceuticals and personal care
products.

Freshwater Ponds

Hinkleys

The CWMP summarizes water quality
data and the health status of freshwater
ponds in Harwich for which data were
available. An overabundance of phos-
phorus is the main concern in most
freshwater systems, as phosphorus is
typically the nutrient in limited supply.
Therefore, an increase in phosphorus can result in significant plant and algae growth,
which can cause a shift in health status from oligotrophic (healthy), to mesotropic
(fairly healthy), to eutrophic (over-enriched, degraded) conditions.

Four ponds in Harwich were identified as eutrophic or at risk of moving toward a
eutrophic condition. Table ES-2 summarizes the ponds considered and notes those
where phosphorus over-enrichment is a concern for the health of the ecosystem via
its health (trophic) status, and further notes where development (thus onsite systems)
is the primary potential cause for concern. Figure ES-4 presents the information
shown in Table ES-2.

Figure ES-4 also shows three specific developed areas around Paddocks Pond, John
Joseph Pond, Bucks Pond, Sand Lake, Long Pond, Seymour Pond and Hinckleys
Pond that are highlighted as areas of potential concern for pond health. Additional
areas may be included at a later date, but at this time, the Town has identified these
as the areas that need further study. Long Pond was recently treated for phosphorous
with good results to date.
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Name Pond Trophic Status Shoreline Development

Andrews Pond Oligotrophic Low

Aunt Edies Pond Mesotrophic Low

Bucks Pond Oligo-mesotrophic Med. to High
Cornelius Pond Eutrophic Low

Flax Pond Oligo-mesotrophic Low

Grass Pond Meso-eutrophic Low
Hawksnest Pond Oligotrophic Low
Hinckleys Pond Eutrophic Med. to High
Island Pond * *

John Joseph Pond Mesotrophic Med. to High
Littlefields Pond * *

Long Pond Mesotrophic Med. to High
Oilvers Pond * *

Okers Pond * *

Paddocks Pond ¥ ¥

Robbins Pond Mesotrophic Low

Sand Pond Mesotrophic Low
Seymour Pond Mesotrophic Med. to High
Skinequit Pond Eutrophic Med. to High
Walkers Pond Mesotrophic Low

West Reservoir * *

White Pond Oligo-mesotrophic Low

Note: (*) No data available. Red Fields indicate impaired water quality.

Table ES-2
Freshwater Quality and Associated Health Status

Title5

Areas along the southern coast and south of Route 28 represent challenges for long-
term wastewater management. Dense development on small size lots and shallow
depth-to-groundwater limit the ability to design and construct onsite system up-
grades in compliance with Title 5 and local Board of Health regulations.

One of these areas is located east of Allen Harbor along Nantucket Sound and is
known locally as “the Campgrounds.” It generally consists of small lots with a sig-
nificant percentage of seasonal occupancy. The other area is located along Route 28
north of Allen Harbor and was flagged primarily due to high groundwater conditions
and the presence of mounded septic systems. Both of these areas were incorporated
into the recommended plan.

The new Monomoy Regional High School is located at the site of the existing Harwich
High School. This area is in the Saquatucket Watershed. Location of the septic system
for the new larger school has been coordinated so that it was constructed in the Grass
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Pond subwatershed. That maximizes the amount of natural nitrogen attenuation as the
groundwater flows through the down gradient freshwater ponds minimizing nitrogen
impacts in Saquatucket Harbor. The nitrogen load from this new Title 5 septic system
has been factored into the sewer system layout to meet the TMDL for the overall
watershed. Due to its relatively small nitrogen load and physical location in the wa-
tershed, this wastewater system is not part of the proposed sewer service area for the
Saquatucket watershed. If conditions change in the future, it could be connected to the
adjacent sewers in the Herring River Watershed once they are constructed.

Economic Development

Growth and economic development are necessary components of any vibrant
community. Harwich’s preferred approach to growth management is to promote
planned growth in targeted areas that enhance pedestrian culture and offer a positive
experience for both residents, business owners, and visitors. Focusing growth in
concentrated areas that include the appropriate supporting infrastructure (utilities,
transportation, etc.) is a “smart growth” approach that allows for better protection of
natural resources in Town. As such, Harwich has designated three “villages” in Town
where planned growth and economic development are desired. These areas are the
commercial districts known as the East Harwich Village Center, Harwich Port, and
Harwich Center. Each of these areas has been undergoing independent planning for
development and redevelopment appropriate to the character of the particular area.

Figure ES-5 shows the locations of the village centers. All of these areas are proposed
for inclusion in the wastewater management program developed as part of this
CWMP since higher density development is being proposed in each location.

ES.3 The Proposed Harwich Solution

The Town of Harwich evaluated several alternative solutions to addressing their
water quality issues and presented them in the Draft CWMP in February 2013.
Potential solutions included innovative and alternative (I/A) on-site treatment
systems, package treatment systems, advance centralized treatment systems, perme-
able reactive barriers, an ocean outfall, natural nitrogen attenuation systems, regional
solutions and many more. Those infrastructure systems were combined with non-in-
frastructure components to supplement means for reducing nitrogen and phospho-
rus loads. The Draft Recommended Program was presented in the Draft CWMP and
comments from regulatory reviewers and local citizens were received. As described
below, the Cape Cod Commission later that year began to develop a regional plan
that considered a wide range of potential solutions. Many of those solutions had
already been evaluated in the Draft CWMP but this report further considers some of
those potential nutrient removal components.
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Cape Cod Commission 208 Plan

In 2013, MassDEP directed the Cape Cod Commission (CCC) to prepare an update
to the 1978 Water Quality Management (WQM) plan for Cape Cod to address the
degradation of Cape Cod’s water resources from excessive nutrients, with a primary
focus on nitrogen. With this directive, the Massachusetts Water Pollution Abatement
Trust committed to provide the CCC with $3.35 million to fund an update to the
1978 plan in accordance with Section 208 of the Federal Clean Water Act, referred to
herein as the “208 Plan” The updated 208 Plan was developed as a resource to help
communities better understand how to manage the TMDL thresholds established by
the MEP reports.

In 2014, the Draft 208 Plan was released for comment and input by the CCC. This
new plan is a watershed-based approach focused on the restoration of embayment
water quality on Cape Cod. Unlike the 1978 plan which focused on water supply, this
new plan refocuses its efforts on wastewater and recommends strategies, regulatory
reforms and processes for communities to reduce or eliminate excess nitrogen. The
plan is actually a framework that is designed to help each individual community on
the Cape develop a strategy that fully meets the environmental goals set forth by the
MEP and MassDEP.

The 208 Plan presents possible solutions at scales appropriate for on-site, neigh-
borhoods, watersheds and Cape-wide. It also presents them in terms of nutrient
reduction (treatment before disposal to ground), remediation (treatment in
groundwater) and restoration (treatment in water body). The 208 Plan does a nice
job of explaining the potential solutions and how they might work. It is a wonderful
education document for communities to use in determining what set of solutions or
strategy to use to solve their own community’s needs. The Final 208 Plan approved
by the Commonwealth in June 2015 and EPA in September 2015 also included some
times for each community by watershed to develop and submit programs to meet the
TMDL for the given watershed. That first submittal deadline is June 2016.

The Harwich Final CWMP/SEIR fully meets the requirements put forth in the 208
Plan, since Harwich’s approach is based on the MEP nitrogen loading models with
the goal of achieving the most cost-effective sewershed footprint while keeping costs
to a minimum. The Town’s wastewater scenarios use a hybrid approach similar to
those suggested in the 208 Plan, combining both traditional and non-traditional
technologies with an iterative process to develop the most cost-effective recommend-
ed plan with the intent of continually revisiting that plan using an adaptive manage-
ment approach. Over the course of the entire implementation period, progress will be
monitored and the plan will be updated accordingly.



Alternatives: Title 5 Systems, I/A Systems, and Treatment
Plants

Over the course of the CWMP initiative, the Town considered many alternatives
to the system layouts and locations, to the selection of appropriate technologies

for wastewater conveyance and treatment, to effluent recharge sites and uses, and
to cost-effective approaches. Each of these alternatives is discussed in detail in the
pertinent sections of this report. This section focuses on the large-scale alternatives
to the recommended program.

As shown in Figure ES-6, on-site treatment technologies today cannot reliably meet
the stringent nitrogen reduction standards on thousands of individual lots that

are possible with more centralized, municipally operated treatment facilities. One
scenario evaluated in the CWMP demonstrated that, while possible for a portion
of the solution, I/A systems would still need to be supplemented with conventional
wastewater treatment in order to achieve the specific watershed TMDL permit. In
that scenario, conventional wastewater treatment was minimized and the use of I/A
systems was maximized. After reviewing that scenario for cost, institutional and
environmental factors, the Town decided not to pursue the I/A scenario because the
cost was the highest among all options considered. In reconsidering other options
described in the 208 Plan, the Town representatives felt that urine diverting and
compost toilets would not be appropriate for a town-wide solution and should only
be considered for unique solutions as needed.

ES.3 The Proposed Harwich Solution
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Figure ES-6
Percent Nitrogen Removal of Various Treatment Technologies
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Similarly, recent piloting of Passive Nitrogen Removal Systems (PNRS) has shown
some promise for removing on-site nitrogen and this system should continue to be
monitored. It may be able to supplement the recommended program in the later
phases should continued testing in cold weather climates lead to positive results.
These systems are much less operator intensive than typical I/A systems.

ES.4 Recommended Wastewater Program

4.1 Infrastructure Components
Wastewater Master Plan

The recommended sewer system master plan is shown on Figure ES-7. It provides
a Town-wide plan of the areas recommended for sewering in order to meet each
watershed TMDL.

The recommended plan provides collection and conveyance, treatment, and effluent
recharge for about 1.26 mgd of annual average day wastewater flow from the MEP
Watersheds and other selected needs areas of Harwich. This is a future buildout flow
projection developed from the buildout analysis in the MEP models with assistance
and updates from the Harwich Planning Department. The buildout flow is projected
to be about a 25 percent increase over the current wastewater flow.

The recommended plan includes sewer collection areas in the MEP watersheds of the
Allen, Wychmere and Saquatucket Harbors, the Pleasant Bay, and the Herring River,
plus it includes some other wastewater needs areas located outside of MEP studied
watersheds as discussed above.

Recommended Treatment Components

Natural Attenuation

Since natural attenuation of nitrogen is part of a natural freshwater system, the Allen,
Saquatucket, Pleasant Bay and Herring River watershed systems all have some degree
of natural attenuation associated with them. In the Allen Harbor watershed, the Allen
Harbor stream is estimated to have approximately 30 percent nitrogen attenuation. In
the Saquatucket Harbor watershed, attenuation occurs in several ponds and streams
including the Cold Brook. Both the Pleasant Bay and Herring River systems have
natural attenuation in several ponds. The existing natural attenuation factors are
already accounted for in the MEP nitrogen models and are considered to be existing
conditions because they approximate actual field conditions as reported by the MEP.
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ES.4 Recommended Wastewater Program

Chatham WWTP

The Town has initiated two projects that will enhance the existing natural attenuation
in the Saquatucket Harbor watershed and at Muddy Creek in the Pleasant Bay wa-
tershed. The end result of implementing these projects is a cost-effective reduction in
the total amount of sewering required in both the Saquatucket Harbor and Pleasant
Bay watersheds while still meeting the MEP established TMDL requirements for
nitrogen removal.

Treatment Facility and Effluent Recharge

The recommended plan will use two treatment facilities: one located at HR-12 (the
Harwich landfill site) and one being the existing Chatham Water Pollution Control
Facility (WPCEF). The Chatham WPCF will receive flow from the Pleasant Bay
watershed and the HR-12 facility will essentially receive flow from the rest of the
Town (outside of the Pleasant Bay). HR-12 will recharge the treated effluent onsite
in infiltration basins located adjacent to the facility. The proportional Harwich
effluent flow will initially be recharged in infiltration basins at the Chatham WPCE
A Pleasant Bay watershed effluent recharge site will only be used if Harwich effluent
cannot be recharged in Chatham long-term.

It is important to note that while several feasible sites for effluent recharge have been
identified and evaluated, any site in the Town identified for this project could still be
considered as a potential effluent recharge site.

Permeable Reactive Barrier

The Town wants to evaluate further treatment optimization
at Site HR-12 by piloting a permeable reactive barrier (PRB)
around one of the infiltration basins. In limited studies

to date, PRBs have provided additional denitrification
removing additional nitrogen from wastewater effluent.
The permeable reactive barrier is a trench excavated deep
enough into the groundwater and filled with a woodchip/
sawdust/compost/sand mixture to provide a carbon source
for the denitrification process to occur. Once the applied
effluent reaches the groundwater table, it flows through this

Typical Permeable Reactive Barrier

18

barrier and reduces the nitrate levels from the 3 to 5 mg/l
level down to even lower levels. This could cost-effectively
increase capacity of the recharge site by allowing more flow
to be recharged without adding more nitrogen to the watershed. If successful, a PRB
would become part of the overall future wastewater treatment process to reduce
effluent nitrogen at the treatment facility.

Oith



Regional Opportunities

Harwich and Chatham

The Town of Harwich has an opportunity to partner with the Town of Chatham by
using the recently expanded and upgraded Chatham Water Pollution Control Facility
for treatment of collected wastewater from the Harwich portion of Pleasant Bay.
There are many details to work out in terms of using the Chatham facility but there
have been several positive discussions to date and the two communities are actively
negotiating an Inter-Municipal Agreement (IMA) for that purpose. There are cost
benefits to both communities. In the long term, effluent recharge for the Harwich
flow may in the future occur back in Pleasant Bay with construction of a pumping
station that will convey the highly treated effluent back to Harwich. However, in the
short term effluent will be recharged at the Chatham facility.

The two Towns are also working cooperatively to implement the Muddy Creek inlet
widening project. This project is currently under construction with an expected com-
pletion date in summer 2016. Both of these programs will help address the wastewa-
ter issues in Pleasant Bay. As the Towns of Brewster and Dennis further develop their
wastewater programs other regional opportunities may develop for Harwich which
tully supports this concept.

Harwich and Dennis

Harwich has also conducted some preliminary discussions with the Town of
Dennis who is in the process of developing their overall Comprehensive Wastewater
Management Plan (CWMP). The two towns share small portions on the Herring
River watershed and Swan Pond watershed. However, both communities are con-
sidering constructing wastewater treatment plants at their DPW Facility sites which
are less than 3 miles from one another. Thus, discussions about constructing a

joint facility to gain an economy of scale cost savings are ongoing and Harwich will
continue that discussion as it has several years before it would need to construct its
facility at Site HR-12.

Harwich and Brewster

Harwich and Brewster share portions of the Herring River watershed and Pleasant
Bay watershed. Portions of Brewster contribute nitrogen into Harwich at the head-
waters of the Herring River watershed and so further discussions between the two
communities will need to occur to determine how Brewster might contribute to the
Harwich solution for meeting that watershed TMDL. Currently, the Harwich pro-
gram presented meets the TMDL. Discussions between the two communities have
occurred for potential joint solutions in the Pleasant Bay watershed and currently it
appears each community will implement their own solution for removing their share
on nitrogen contribution to Pleasant Bay. The two communities have worked togeth-
er previously to address phosphorus loadings in Long Pond and further discussions
in this regard may occur for other freshwater ponds in the upper Herring River
watershed.

Smith
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ES.4 Recommended Wastewater Program

4.2 Non-Infrastructure Components

Public Outreach

Public participation and outreach has been a priority during the CWMP process,

Harwich community meeting

Homlcy Wilten Grroup G 3
i
w

Plessant Bay Fertilizer Management Mlan
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Pleasant Bay Alliance Fertilizer Management Plan
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starting in 2007 when informational public meetings were initiated to
gain participation and feedback from residents and business owners.
The public outreach program to date has focused on educating the
public about the need to address nutrient pollution issues and inform-
ing residents about the ongoing wastewater program planning, the
MEP and TMDL processes, and how wastewater planning will affect
the overall community. Future aspects will include program implemen-
tation updates.

Fertilizer Education

Fertilizer applied to golf courses, agriculture, Town properties and
residential lawns are estimated to account for approximately 7 to 16
percent of the total controllable nitrogen load to the estuaries. While
the recommended wastewater management plan focuses on reduction
of septic system nitrogen which is the largest portion of controllable
nitrogen, fertilizers will continue to affect local estuaries until steps are
taken by residents, landscapers, golf courses, and cranberry bogs to
reduce overall fertilizer use.

Educational programs have been initiated primarily through the
Pleasant Bay Alliance, which Harwich is a member. Harwich’s
Conservation Commission has also actively enforced protection of buf-
fer zones to minimize fertilizer movement to water bodies. The Town
has elected to try to achieve this reduction through education instead of
regulations.

Stormwater BMPs

Stormwater from runoff and impervious surfaces is similar to fertilizer
in terms of the amount of total controllable nitrogen load to the estu-
aries. It accounts for about 5 to 9 percent of the controllable Nitrogen.

It can also be a source of nutrients to the fresh water resources in
Harwich. While wastewater planning will reduce pollutants, stormwater
will continue to affect local water bodies. Steps will continue to be taken

by the public works department to enact stormwater best management practices
(BMPs) that help reduce the turbidity from stormwater and reduce the total pollutant
(phosphorus, nitrogen and pathogens) load to both the fresh and salt water resources
in Harwich. Several roadway projects are underway or planned to help eliminate di-
rect stormwater discharges to water bodies and to install Best Management Practices.
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ES.4 Recommended Wastewater Program

All three of the above non-infrastructure components
should be addressed on a continuing basis; however com-
bined they do not achieve the required nitrogen reduction
required to meet the estuary TMDLs. It is also difficult

to monitor the long-term benefits of each component.
Improved fertilizer management and stormwater man-
agement will result in improved water quality which will
be observed via long-term water quality monitoring. That
benefit will allow the Town to implement the wastewater
program closer to the lower end cost range.

Freshwater Pond Evaluations

In this CWMP, the health of the Harwich freshwater
ponds was evaluated and summarized. The sixteen
Harwich ponds in this pond health assessment are quite
diverse in both physical and water quality characteristics.
Harwich’s ponds provide important habitat for aquatic life and are important natural
resources for the community. The growing number of pond restoration actions on
Cape Cod suggests that many ponds are reaching their tipping points, where further
alterations to the environment will result in sometimes dramatic changes in water
quality.

Below are some preliminary steps that should be taken to protect or restore Harwichs
ponds.

1. Perform an inventory of all storm water pipes draining to ponds
2. Continue sampling
3. Investigate other potential contaminant sources and develop solutions to restore
4. Implement programs to restore water quality
An evaluation of Hinckleys Pond was completed in July 2012 and similar assessments
should be conducted on other eutrophic ponds in town to determine how best to
restore them.
On-site System Support
The staff at the Harwich Health Department has several resources dedicated to the
maintenance of septic systems and septic system maintenance. The Town’s website

lists several resources that a homeowner can use when selling their property or siting
a new septic system. The website also gives guidelines on how to best maintain an
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existing septic system. They must be properly maintained in order to remove patho-
gens and bacteria.

Even after the wastewater program is fully implemented, there will still be a signifi-
cant number of Title 5 septic systems functioning in Harwich. The health department
will continue its efforts in supporting owners of these systems and will continue to
oversee their operation and to evaluate potential new technologies such as Passive
Nitrogen Reduction Systems.

Land Use and Open Space Acquisition

The Town should continue to review land use planning tools for applicability to this
recommended program and for meeting other Town needs. Continued efforts such
as those ongoing in the East Harwich Village Center area and other village centers
should occur as they may result in changes to this program. Land use planning tools
such as up-sizing of lots via zoning revisions, open space acquisitions and the like
would result in lower nitrogen loadings in a given watershed requiring less sewering.
Similarly, higher density development or expansion of commercial areas may result
in higher nitrogen loadings potentially requiring more sewering. The percentage of
growth currently included in each watershed varies significantly. There are several
factors in play in this analysis (economics, open space, growth/no net growth, util-
ities, traffic, etc.) but clearly the Pleasant Bay and Herring River watersheds are the
ones where any land use revisions and acquisition of land for open space will have
the most impact.

Shellfish Program

The Town of Harwich has an active shellfish laboratory and a nursery facility that has
been operating since 1994. Since the facility opened, more than 31 million shellfish
were seeded in Harwich’s waterways.

Since the shellfish program is active throughout the town, all of the nitrogen limited
embayments including the Allen, Wychmere and Saquatucket Harbors, Pleasant Bay
and Herring River have been seeded with shellfish to varying degrees over the past 20
years. The Town has recently taken an interest in determining if nitrogen reduction
is a side benefit of this successful program and is trying to determine if the presence
of shellfish populations will have a significant impact in the overall wastewater plan.
Regular sampling of each nitrogen-sensitive embayment through the adaptive man-
agement plan will help to determine if the amount of sewering can be scaled back as
a result of these and other non-traditional nitrogen reduction strategies.

Energy Strategy

The Town supports the use of alternative technologies and the use of high efficiency
systems. Those criteria were used in selecting the type of collection, treatment and
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effluent recharge systems proposed for the recommended wastewater program. The
Town has also recently installed a solar photovoltaic (PV) array at the former munic-
ipal landfill site which is adjacent to the proposed wastewater treatment facility site
(HR-12). This PV array will be used to help offset the power needs of the Town for
that facility.

AdaptiveManagement

One benefit of a phased sewering approach is the ability to modify the recommended
wastewater program as needed during the implementation phases. This “adaptive
management” strategy allows for modification to the phasing, the timing, or the exact
areas to be sewered depending on the results of the earlier implementation phases.
The phasing proposed plan allows for the adaptive management to be fully used if
the total sewer service area changes or if new technologies arise that provide better
or more cost-effective treatment than those presently proposed. The Town plans to
continue revisiting the recommended program throughout its implementation to
re-evaluate each phase prior to design and construction.

The proposed Adaptive Management Plan (AMP) components are described below.

1. Technical Review Committee: A technical review committee (TRC) will be
established to review the progress of the CWMP Recommended Program.
This task could be performed by the existing Wastewater Implementation
Committee.

2. Water Quality Monitoring: Now that the MEP water quality monitoring
program is complete, the Town plans to continue monitoring water quality at
the sentinel and check stations.

3. Habitat Monitoring: The Town anticipates that MassDEP will continue eelgrass
mapping, to assess the results of the Recommended Program’s implementation.

4. Wastewater Treatment Plant/Groundwater Discharge Reporting: The Towns of
Harwich and Chatham will be required through their groundwater discharge
permits from MassDEP to develop regular compliance reports.

5. CWMP Implementation and Funding Status: The TRC will be provided an
annual implementation progress report following each calendar year.

6. Community Growth Status: Each year, a written update will be prepared and
submitted to the TRC describing community growth both in the community
at-large and within the sewered areas.
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7. CWMP Recommended Program Modifications: Based on the information
provided, the TRC may recommend updates or modifications to the CWMP
Recommended Program.

4.3 Governance

The Board of Selectmen (BOS) have been reviewing and discussing several models

to help oversee the implementation of the recommended wastewater program.
Currently they are the Wastewater Management Authority (WMA) for the Town

and will submit the water quality plan to the CCC in June 2016. While no formal
governance structure has been adopted by the Town to date the plan is for the BOS to
oversee the planning, design and construction of each program phase and then once
a specific phase is placed into operation, the day-to-day oversight would be turned
over to the Board of Water (and Sewer) Commissioners. The Town continues to work
out the details to formalize this structure.

4.4 No-Build Alternative

The No-Build Alternative involves the continued use of onsite Title 5 septic systems
to meet the wastewater needs of the community. MassDEP indicates that the baseline,
or No-Build Alternative, which focuses on optimization of existing facilities, should
be evaluated “with respect to potential effects on surface water quality; groundwater
quality (if applicable); land use limitations; and socio-economic factors (e.g., residen-
tial, industrial, and health hazards).” None of these factors can reach an acceptable
level of service under the No-Build Alternative.

The No-Build Alternative also presents land use limitations, specifically in the East
Harwich Village Center, the Campground Area, the Route 28 corridor including
Harwich Port and other areas of desired growth throughout Town. Without oft-site
wastewater management options, desired land uses are expected to be severely
restricted by Title 5.

The Town of Harwich relies on tourism for jobs and revenue which is the direct result
of the high-quality natural resources on Cape Cod.

Furthermore, many residents choose to reside in Harwich due to its natural beauty
and the recreational opportunities afforded by its beaches, ponds and scenic wa-
terways. Protection of these resources is critical to the health and well-being of the
Town. While the No-Build Alternative is obviously the least expensive option when
only considering capital costs, the long-term impact on the economic viability of

the Town must also be considered, along with the many qualitative factors related to
aesthetics, quality of life, and environ- mental preservation. The No-Build Alternative
would not adequately preserve these valuable resources, would be in violation of the
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TMDL requirements for the Town’s five embayment’s and is not considered a feasible
option by state and local officials.

4.5 Discussion of Water Quality Regulations

The Harwich Comprehensive Wastewater Management Plan presents a recommend-
ed program that complies with current water quality regulations. However, due to the
cost of this overall program some Harwich stakeholders have questioned the cost/
benefit of full compliance and whether the appropriate standards are being applied to
the specific scenarios encountered in the Town. The vast majority believe water qual-
ity is extremely important to the quality of life in Town and that a nutrient problem
exists that must be addressed in the near future. The critical question is how far the
program needs to go in order to adequately address the issue. The Herring River and
Pleasant Bay watersheds are sensitive areas that have historically supported ecological
diversity, including eelgrass, and should be protected based on current water quality
standards. However, the Allen, Wychmere and Saquatucket Harbor watersheds are
essentially man-made harbors/marinas that historically have exhibited less sensitive
ecological diversity and no eelgrass. Establishing water quality parameters to be
attained based on the highest and best use of the water body versus what the use is
today is the current regulatory requirement.

Each of the five MEP watershed study areas in Harwich needs to have nitrogen
removed and the program presented in this CWMP is designed to do so according
to water quality regulations as they stand today. As the plan for nitrogen reduction is
implemented, discussions about the ultimate water quality endpoints should contin-
ue and the recommended program modified in the later phases via adaptive man-
agement based on those discussions. That flexibility has been built into the program
adopted by Harwich.

4.6 Phasing Plan

Based on the above discussion the proposed phasing program is shown in Figure
ES-8. This figure shows the areas to be sewered by phase. Details of the proposed
phasing program first presented in the Draft CWMP are described below. The Town
has already begun to implement portions of Phase 1.

Phase 1

The focus of this phase is to implement the two natural nitrogen attenuation pro-
grams. The first is the Muddy Creek Bridge project which will increase the existing
creek opening to 24-ft width. The inlet widening will increase the flushing in Muddy
Creek and will help restore the ecological habitat. Harwich and Chatham funded this
program and obtained several grants to help pay for construction. Project completion
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is expected in summer 2016. The second program is the evaluation of options to
improve the natural attenuation in the Cold Brook former cranberry bog network
off Bank Street. The goal is to increase the natural nitrogen attenuation from the
existing 35 percent to 50 percent by adding ponds where denitrification can occur.
Harwich funded this study in FY15 and FY16 with results expected in June 2016. The
recommended plan developed in the study phase would be designed and constructed
in Phase 2. Both of these projects will allow the Town to monitor and confirm water
quality improvements in these watersheds and to adjust future programs as needed.
The Town also sought to purchase a 21 acre parcel in site PB-3 for an effluent re-
charge facility but local neighborhood opposition helped defeat the purchase. Other
sites in the Pleasant Bay watershed are now under consideration. Implementation of
the Hinckleys Pond restoration project has not yet received funding.

Phase 2

The focus of this phase will be to design and install sewers in the Pleasant Bay
watershed since this is the largest watershed with the highest percentage of septic
system nitrogen removal required. This also allows the Town to work with Chatham,
use 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. Sewering these areas removes significant nitrogen towards meeting

the Pleasant Bay TMDL. Delaying Pleasant Bay sewer construction in this area until
this phase also helps avoid time restrictions on the recent roadway improvements
done on state road Route 137. Collected wastewater will be pumped to the Chatham
WPCE for treatment. Negotiations are ongoing but it appears Harwich would
purchase treatment capacity in the newly upgraded and expanded Chatham facility.
Effluent initially can be recharged at the Chatham facility site for a few years but
ultimately may require an effluent pumping station to be constructed for pumping

it back to Harwich for recharge at a site in the Pleasant Bay watershed. The recom-
mended plan for the Cold Brook natural attenuation would also be implemented in
this phase

Phase 3

The focus of this phase will also be the Pleasant Bay watershed to install 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 delay will help to
ensure that the extent of the wastewater collection is not overreaching, with respect
to the TMDL compliance. This phase may also see the implementation of the poten-
tial Seymour Pond restoration project.
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Phase 4

This phase 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 sequencing batch reactor (SBR)
treatment facility would initially be constructed for a capacity of about 0.45mgd
which would treat collected flows from Phases 4, 5 and 6.

Phase 4A will include the construction of the HR-12 treatment plant. This facility
must be constructed and ready to receive wastewater before sewers can be connected
in the Herring River Watershed.

Ongoing regional discussions with Dennis would have concluded by this time and
instead of constructing a treatment plant at HR-12, Harwich may convey collected
wastewater to a shared facility in Dennis. If this options is selected then the sequence
of the next phases may be revised.

Phase 4B will include the construction of the sewers in the Herring River Watershed
as described above.

Phase 5

This phase will collect wastewater in the northwest part of the Herring River water-
shed 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

This phase will collect wastewater in the southeast part of the Herring River wa-
tershed. This phase will also install some of the planned sewers in the Allen and
Wychmere Harbor watersheds in order to begin meeting the TMDLs in those areas.
Collected wastewater will be pumped to the HR-12 site for treatment and recharge.

The extent of the collection system constructed in this phase will be coordinated
based on the capacity of the existing facility and its ability to accept additional
wastewater flow from the homes and businesses served. This phase may also include
implementation of the potential Bucks and John Joseph Pond restoration projects.

Phase 7

The focus of this phase will be to expand the HR-12 treatment plant and install the
remaining required sewers in the Herring River watershed to meet the TMDL. The
treatment plant at Site HR-12 will be expanded to the full 0.9 mgd capacity in this
phase. Collected wastewater flows from the southwest area of the Herring River
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watershed will be pumped to the treatment and effluent recharge facility at Site
HR-12.

Phase 8

The focus of this phase will be to install sewers in the Saquatucket watershed and re-
maining sewers in 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. Collected wastewater from the Pleasant Bay area will be added to the
flows pumped to the Chatham wastewater treatment facility and effluent recharged in
Chatham or pumped back to Harwich for recharge as needed. Wastewater collected
from the areas outside of the Pleasant Bay will be treated and recharged at HR-12.

Flow from the Great Sand Lakes area is currently programmed to go with the
Pleasant Bay wastewater flows to Chatham but could be switched and conveyed to
Site HR-12 for treatment and recharge.

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. The order in which
these phases are implemented is also flexible and can be adjusted to meet those
same needs. For instance areas along Route 28 may want to be sewered earlier than
proposed to meet potential economic development needs or to help protect Allen
Harbor which is in the process of being dredged.

ES.5 Recommended Cost Recovery Plan

The plan phasing is between $2.6 to $47.2 million for each phase of the program for a
total program cost of $230 million. This total includes an additional allowance of $3.8
million for the Muddy Creek and Cold Brook attenuation projects and includes $1.3
million allowance for the study and restoration of Hinckleys Pond, Seymour Pond,
Bucks Pond and John Joseph Pond. The initial HR-12 treatment facility will be built
in Phase 4 and is proportionally more costly in its initial phase as it includes all the
supporting buildings and common processes. It is proposed that this facility will be
upgraded to accommodate the additional wastewater flow and increased treatment
capacity in Phase 7. The adaptive management approach will allow the treatment
facility expansion requirements and sewer service areas to be further evaluated and
modified as needed between Phases 4 and 7.

Harwich’s Wastewater Implementation Committee (WIC) evaluated various cost
recovery models. The WIC received input from several Town representatives. During
these discussions, three tenets developed. First, the WIC felt that everyone in the
Harwich community will receive benefits from restored water quality and that
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everyone contributes in some manner to the biggest problem - nitrogen coming
from onsite septic systems. Second, the committee agreed that a dedicated funding
source should be established to help pay for wastewater program components. Third,
the committee felt there should be a component that reflected the amount of water
used and/or the amount of nitrogen contributed by a specific home or business
owner. These three tenets ultimately evolved into the strategy the WIC adopted and
the program recommended to the Board of Selectmen.

Once the WIC established the three tenets of wastewater recovery cost sharing, they
put those concepts into a revenue-generating mechanism cost recovery model that
includes the following three methods:

Infrastructure Investment Fund - A real estate tax surcharge of up to 3percent
can be set aside into a Municipal Water Infrastructure Investment Fund, outside
of Proposition 2%, as allowed through recent state legislation. WIC recommended
1.5 percent of the annual property tax be utilized and lower CPA from 3percent to
1.5 percent. (2014 Legislation, M.G.L., Chap.40, Section 39m)

Town-wide Property Tax Fund - Costs can be recovered from all property
owners within the town through the general tax fund. WIC recommended
75percent of remaining costs be recovered utilizing the property tax.

User Fee/Sewer Enterprise Account Charges — Surcharges on water bills,
charged according to water usage, can be used to offset a portion of the capital
costs and operating costs. WIC recommended 25percent of the remaining costs
be recovered utilizing the user fee.

The above cost recovery model components and percentages were recommended by
the WIC to the BOS. Based on rough estimates for the first three phases a homeown-
er on the sewer is estimated to pay about $244 plus $145 to $175 in operation and
maintenance costs in the year 2026. A homeowner not on the sewer would pay $244
in year 2026 plus their septic system operation and maintenance costs.

The BOS held a Public Hearing on June 17, 2015 to receive community input on the
proposed cost recovery model. At a subsequent Selectmen’s meeting, the BOS voted
to adopt the following motion as the Town’s cost recovery policy.
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ES.5 Recommended Cost Recovery Plan

Capital Outlay Committee Requirements for CWMP

$250,000 For PB-3 Recharge Facility Land Purchase

$500,000 For Hinckleys Pond Restoration

$100,000 For Cold Brook Attenuation Study
$1,700,000

A W N =

For Muddy Creek Attenuation Bridge Project

For Design and Construction of Pleasant Bay Collection System
(South)

2 $2,000,000 For Cold Brook Attenuation Construction Project

—_

$22,300,000

1 $12,600,000 For Construction of Pleasant Bay Collection System (North)
2 $8,110,000 For Design and Construction of Chatham WPCF Upgrade
3 $300,000 For Seymour Pond Restoration

1 $34,400,000 For Design and Construction of Harwich Treatment Facility HR-12

Design and Construction of Herring River Collection System

1 $22,300,000 (Northeast)

For Design and Construction of Herring River Collection System

1 323,200000 o thest)

For Design and Construction of AWS and Herring River (SE)

! »20,700,000 Collection Systems
2 $250,000 For Bucks Pond Restoration
3 $250,000 For John Joseph Pond Restoration

For Design of Harwich WWTF Upgrade and Design and Construction
of Herring River Collection System (Southwest)

2 $20,700,000 For Construction of Harwich Treatment Facility Upgrade

1 $26,500,000

For Design and Construction of Campground Area, GSL and Final PB

! SEEERTY Area to Meet TMDL
Total Funding
Request Phases 1-8 Total (Rounded)= $230,000,000
Table ES-3
Details of Phasing Plan Costs by Phases 1-8
(ENR=9475)
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ES.5 Recommended Cost Recovery Plan

BOS Cost Recovery Policy

The Harwich Board of Selectmen endorse a cost recovery policy for wastewater
program implementation that utilizes the combination of town wide property
taxes, an infrastructure investment fund and a sewer enterprise account based
on water consumption. Where appropriate, grant funds will be applied for and
if awarded will be used to offset costs as applicable. This policy will be utilized
to support the implementation of at least the first three phases of the eight phase
program and is subject to change should other potential beneficial funding
programs become available to the town and the actions of town meeting and
subsequent ballot results.

The BOS specifically did not put percentages in their motion in order to allow
flexibility depending on what was being constructed in a given phase.

Table ES-3 has been presented to the Capital Outlay Committee, the Finance
Committee, the BOS and other Town representatives for planning purposes.

Components of Phase 1 have already been funded and the Muddy Creek bridge proj-
ect costs for Harwich are about $912,500 (Harwich and Chatham split costs 50/50).

Based on discussions with Harwich representatives, the 40-year implementation has
been divided into the timeline as shown in Table ES-4. The Town is evaluating and
adjusting this timeline to help coordinate

financing of other large capital projects Phase Calendar Year Duration Amount
in Town in order to minimize financing (years)
impacts. 2013 to 2015 3 $2,550,000
2 2016 to 2020 5 $24,300,000
The overall program to meet the nitrogen 3 2021 to 2025 5 521,010,000
TMDLs and the other defined Town 4A 2026 to 2023 3 $34,400,000
needs is estimated to be up to $230 4B 2029 to 2032 4 $22,300,000
million. However, the recommended 5 2033 to 2037 5 $23,200,000
program includes a buildout growth 6 2038 to 2042 5 $21,200,000
of about 26 percent which is a prudent 7 2043 to 2047 5 $47,200,000
projection that may not occur. It also 8 2048 to 2052 5 $33,900,000

does not take credit for any other non-in-

$180 Million to
frastructure nitrogen reduction aspects of Total Program 2013 to 2052 $230 Million
the program such as fertilizer reduction, Table ES-4
improved stormwater controls, land Timeline for Phasing Plan Costs by Phases 1-8
(ENR=9475)

purchase for open space and land use

changes. Continued discussions regard-

ing additional regional solutions may also yield economies of scale savings. Then,

if only half the growth occurred and up to half of the nitrogen contributions from
fertilizer and stormwater were achieved, then it is conceivable that a 25percent reduc-
tion in the recommended infrastructure could be realized resulting in a program cost

CDM
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of about $180 million. Thus, the cost of the recommended program is between $180
to $230 million.

Based on discussions with Harwich representatives, the 40-year implementation has
been divided into the timeline as shown in Table ES-4. The Town will need to further
evaluate and potentially adjust this timeline to help coordinate financing of other
large capital projects in Town in order to minimize financing impacts.

The overall program to meet the nitrogen TMDLs and the other defined Town

needs is estimated to be $180 to $230 million. However, the recommended program
includes a buildout growth of about 25 percent which is a prudent projection that
may not occur. It also does not take credit for any other non-infrastructure nitrogen
reduction aspects of the program such as fertilizer reduction, improved storm- water
controls and land use changes. Thus, if only half the growth occurred and up to half
of the nitrogen contributions from fertilizer and stormwater were achieved then it

is conceivable that a 25 percent reduction in the recommended infrastructure could
be realized resulting in a program cost of about $180 million. Thus, the cost of the
recommended program is about $230 million.

ES.6 WIC and Other Stakeholders

The Town contracted with CDM Smith Inc. in 2007 to work with the Water Quality
Management Task Force - Wastewater Management Subcommittee (WQMTE-WMS)
which was revised into the Wastewater Implementation Committee (WIC) in 2014 to
develop this CWMP The WIC has conducted almost monthly meetings during this
process which have been open to the public as well as conducted several community
information meetings. The WIC consists of five citizen members and two Town
support staff along with liaisons from the BOS, Finance Committee and the Town
Administrator all representing various Town interests.

The Town of Harwich has implemented a thorough public outreach program
throughout the present wastewater planning initiative. The Town welcomes com-
ments on this Final CWMP/SEIR and looks forward to continuing to work collabora-
tively with the community; the WIC and other interested parties as it implements the
recommended program over the next 40 years.



ES.7 Organization of This CWMP

This report is divided into eighteen sections. The sections are as follows:
Executive Summary presents an overview of the report and the findings.

Section 1 introduces the CWMP and details the purpose, the scope, existing
conditions, and the organization of the report.

Section 2 discusses public participation programs, as well as ongoing projects
and groups relevant to the CWMP development.

Section 3 summarizes past and present data related to the CWMP.
Section 4 provides a summary of existing water quality data in Harwich.

Section 5 discusses the health of the Town'’s freshwater ponds and associated
wastewater needs identified to help protect these resources.

Section 6 describes the findings of the Massachusetts Estuaries Project for the
five applicable watersheds in Harwich.

Section 7 summarizes the existing wastewater flow quantities in Harwich and
establishes the baseline flow data for the evaluation of wastewater management
alternatives.

Section 8 provides details of the wastewater needs assessment identifying the
areas of Town likely to require off-site wastewater solutions.

Section 9 describes the Town-wide evaluation of potential effluent recharge
sites and recommends specific sites to be carried forward for further analysis.

Section 10 presents eight feasible wastewater management alternative scenarios
and a comparative analysis of them to screen down to three preferred alternatives.

Section 11 summarizes the hydrogeologic evaluations of the preferred effluent
recharge sites.

Section 12 provides a detailed analysis of the three preferred scenarios from
Section 10 resulting in a recommended program for wastewater management.
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Section 13 presents the recommended program for wastewater management,
incorporating the recommended alternative and other non-infrastructure
strategies to enhance environmental protection and meet other Town goals.

Section 14 presents environmental impacts and mitigation pertaining to the
implementation of the proposed recommended program.

Section 15 describes the Town’s cost recovery plan proposed for financing the
recommended program.

Section 16 presents a construction management plan detailing mitigation
measures proposed to minimize construction-period community and
environmental impacts.

Section 17 lists the Section 61 Findings applicable to permitting of the
recommended program.

Section 18 provides a list of comments received on the February 2013 Draft
CWMP/EENF and associated responses.



Section 1

Introduction

1.1 Project Identification

In 2007, the Town of Harwich, Massachusetts (“the Town”) began the process of developing a
Comprehensive Wastewater Management Plan (CWMP), to guide the decisions pertaining to
wastewater management over the next 40 years. The wastewater planning performed during the
course of this process has been completed with guidance and oversight from the Town’s Wastewater
Implementation Committee (WIC) and former Wastewater Management Subcommittee, working with
the Town’s consultant, CDM Smith. The information contained in this Final Comprehensive
Wastewater Management Plan (CWMP)/Single Environmental Impact Report (SEIR) represents the
results of this multi-year planning effort and the associated recommendations for long-term
wastewater management in Harwich.

The planning to date has been performed with several town-wide goals in mind. These include:

= Achieving the levels of wastewater nitrogen removal required to restore local aquatic
ecosystems, according to the goals established through the Massachusetts Estuaries Project
(MEP),

= Reducing nitrogen inputs to the Town’s drinking water supplies where necessary,

= Achieving phosphorus removal where needed to restore or stabilize the ecological health of the
Town's freshwater ponds,

= Providing alternative wastewater management strategies to areas of town where Title 5
standards have historically been difficult to meet, and

= Providing infrastructure to support the planned growth outlined in the Town’s Local
Comprehensive Plan.

At the present time, Harwich has no large scale town-owned wastewater treatment facilities, and
residents and businesses rely on on-site wastewater management systems regulated by the
Massachusetts State Environmental Code, or Title 5. While Title 5 systems provide an adequate level
of treatment for pathogens originating from wastewater, minimal nutrient (nitrogen) removal is
achieved with a traditional Title 5 system. Furthermore, siting of a Title 5 system on each individual lot
can restrict growth in areas of desired economic development. As the Town has increased in
population and moved from a seasonal to a year-round community for many of its residents,
continued reliance on Title 5 systems town-wide has become environmentally problematic. In order to
meet the goals described above, alternative means of wastewater treatment and recharge are
required.

This report describes existing conditions and wastewater needs in Harwich and concludes with the
identification of a recommended wastewater management program, in conjunction with associated
environmental impacts, mitigation measures, implementation phasing, and cost recovery.
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Section 1 ¢ Introduction

1.2 Project Location

The Town is in the center of Cape Cod, as shown on Figure 1-1. The Town is bordered by Nantucket
Sound to the south, the Town of Dennis to the west, the Town of Chatham to the east and the Town
of Brewster to the north. The planning area for the CWMP encompasses the entire Town of Harwich,
which is approximately 21 square miles. Harwich has approximately 11 miles of tidal shoreline, four
harbors, 22 freshwater ponds, two reservoirs and two scenic river corridors (Herring River and Muddy
Creek). Figure 1-2 shows Harwich and the surrounding communities, along with the major surface
water bodies.

1.2.1 Existing Conditions

The Town is governed by an open town meeting form of government, led by a Town Administrator
and a five-member Board of Selectmen. According to data from the 2010 U.S. Census, the Town has a
population of 12,243 people, which is one percent less than the 2000 U.S. Census. The 2005-2009
American Community Survey 5-Year Estimates document 9,652 housing units, 58% occupied and 42%
vacant. The vacant housing units most likely reflect seasonal homes considering that the total
population of Harwich increases to approximately 37,000 people in the summer months. The median
household income in 2009 was $53,607. Harwich is primarily residential, with a seasonal tourist
population that accounts for a large portion of the local economy.

Figure 1-3 shows the level of development in Harwich in 1951 compared to 1999. As seen in this
figure, the increase in development has been significant, causing marked increases in nutrient (mainly
nitrogen) inputs to the local ground and surface water resources.

The Town’s public drinking water is supplied from municipal groundwater wells located throughout
town. The Town does not have any wastewater collection system or municipal wastewater facility.
Based on data in the Town’s Geographic Information System (GIS), there were approximately 9,000
developed parcels out of 11,600 in Harwich in 2011. This is the Town’s best estimate of the number of
on-site wastewater treatment and disposal systems in town. This number includes 28 parcels that
have on-site package treatment facilities. Five of these parcels operate systems designed to handle
over 10,000 gallons-per-day (gpd), the state’s threshold for regulation by the Massachusetts
Department of Environmental Protection (MassDEP) via a groundwater discharge permit. These five
parcels are as follows:

= Snow Inn, 23 Snow Inn Road

=  Cranberry Point Nursing Home, 111 Headwaters Drive

= Harwich Middle and Elementary Schools, 263 South Street
= Harwich Laundry and Cleaners, 2 Doane Road

= Wequassett Resort and Golf Club, 2171 Route 28

The remaining 23 systems are under the jurisdiction of the Harwich Board of Health Rules and
Regulations. A complete list of these parcels can be found in Section 3.
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Section 1 ¢ Introduction

1.2.2 Massachusetts Estuaries Project Watersheds

The Massachusetts Estuaries Project (MEP) is a multi-year study which evaluates the health of coastal
bays and estuaries in southeastern Massachusetts, assesses nitrogen sources contributing to degraded
conditions, and determines the nitrogen load reductions necessary to meet water quality standards.
The University of Massachusetts Dartmouth’s School for Marine Science and Technology (SMAST) is
leading this effort by developing water quality models for approximately 89 Massachusetts estuaries.
SMAST is working in conjunction with the MassDEP, the Cape Cod Commission (CCC), Coastal Zone
Management, and other agencies and municipalities. The MEP uses comprehensive water quality
testing and quantitative modeling to determine the specific levels and locations of nitrogen reduction
required for the long-term preservation of surface and coastal water quality.

In Harwich, five embayments are being studied, as shown on Figure 1-4: Herring River, Allen Harbor,
Wychmere Harbor, Saquatucket Harbor, and Pleasant Bay. All studies were initiated in 2004 and
reports have been issued for each Harwich watershed. The Pleasant Bay system is a shared watershed
with the towns of Brewster, Chatham, Harwich, and Orleans, and the Herring River system is shared
with the towns of Dennis and Brewster. Based on the MEP studies, MassDEP has begun issuing Total
Maximum Daily Load (TMDL) reports to the Town and surrounding communities which will ultimately
need to be enforced, requiring the towns to remove sufficient quantities of nitrogen to meet the MEP
goals in each embayment. Pertinent results from the MEP work are summarized in Section 6 of this
report and are integrated into the recommended wastewater management program presented in
Section 13.

1.2.3 Harwich Village Centers

The revitalization of Harwich’s Village Centers, such as Harwich Port and Harwich Center, provides
additional motivation for wastewater management planning. Land use, traffic, and wastewater
planning efforts are intended to revitalize businesses and communities in these village centers. These
properties are presently limited by how much wastewater they can adequately treat and dispose of
on-site, with local or MassDEP approval. Planning efforts intend to direct growth in certain areas
which will be supported by existing and planned infrastructure. Wastewater management
improvements are necessary to provide off-site wastewater treatment and effluent recharge for the
proposed revitalization and/or desired higher density growth.

1.3 Harwich Wastewater Management Subcommittee and
Wastewater Implementation Committee

The Town’s Wastewater Management Subcommittee (WMS) was formed in 2007 as a subcommittee
to the town-wide Water Quality Management Task Force (WQMTF). The WMS was developed to
oversee the development of the CWMP. The WMS also worked with a citizens Advisory Committee
(CAC) who was charged with providing community input into the process. In 2014 the Board of
Selectman merged with the WMS and CAC into a new Wastewater Implementation Committee (WIC).
Each committee interacted and worked cooperatively with state and federal agencies, especially in
relation to the MEP, and sought to understand the effects of wastewater discharges from septic
systems and other nitrogen contributors on Harwich’s estuaries and groundwater resources.
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Section 1 ¢ Introduction

The WIC is charged with more of a focus on finalizing the CWMP and implementing the recommended
wastewater plan. The WIC is an active committee that meets almost monthly to review the progress
of the initial phases of the CWMP including the natural nitrogen attenuation and enhanced estuary
flushing projects, intermunicipal cooperation with neighboring communities, and evaluation of
effluent recharge sites. The WIC is advisory to the BOS.

At present time, the WIC includes the following seven members supported by town representatives:
= Peter de Bakker, Chair
= Jeremy Gingras
= Danette Gonsalves (resigned 2016)
= Christopher Harlow
= Allin P. Thompson, Jr.
= Robert Cafarelli, Town Engineer
= Heinz Proft, Assistant Harbormaster/Natural Resources Officer
The Town and committee representatives providing support include the following members:
= Christopher Clark, Town Administrator
= Noreen Donahue, Finance Committee Liaison
= Michael D. MacAskill, Selectman Liaison

The WIC typically held monthly meetings throughout this process. All WIC meetings were open to the
public and were publically advertised on the Town’s website. Meeting agenda and minutes are also
posted on the Town’s website.

1.4 Purpose and Scope
1.4.1 Purpose

The primary purpose of this CWMP/SEIR is to evaluate the wastewater needs of the community and
develop a recommended wastewater management program based on meeting the demands of the
study areas considered to have the greatest need for wastewater solutions. The wastewater
management alternatives evaluated consider the needs of residents, business owners, tourists and
the local environment. The purpose of this CWMP effort is to ultimately restore degraded water
bodies, allow the return of productive shellfish areas, encourage revitalization of the business areas,
continue to protect drinking water supplies, and keep the beaches open for all to enjoy.

This report has been developed as a CWMP along with a Single Environmental Impact Report pursuant
to the regulations of the Massachusetts Executive Office of Energy and Environmental Affairs (EOEEA),
Massachusetts Environmental Policy Act (MEPA) unit. Furthermore, it has been submitted for joint
review by the Cape Cod Commission (CCC, or “Commission”) under their Development of Regional
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Section 1 ¢ Introduction

Impact (DRI) review process. Thus, it will undergo reviews by the EOEEA, MassDEP, the CCC, and other
stakeholder groups and interested parties, via the public review and comment period associated with
the MEPA process and subsequent DRI process.

Once the MEPA review process is complete the Town will formally begin the DRI review process with
the Cape Cod Commission. This step is required even though the Cape Cod Commission will be
involved throughout the MEPA process because the DRI cannot formally begin until the final MEPA
certificate is issued. The Commission’s early involvement in this planning process is beneficial for the
Town to help ensure that issues raised by the CCC are addressed during the MEPA approval process to
the extent feasible. The Commission’s DRI process may undergo modifications resulting from the
County’s 208 Water Quality Plan (referred to herein as “the 208 Plan”). Harwich will work
collaboratively with the Commission to complete this process within the new regulatory framework
for watershed planning approvals, as applicable.

The steps presently anticipated during the regulatory review process are listed below:

1. Filed Draft CWMP/Expanded Environmental Notification Form (EENF), (February. 2013)
a. Initiated Joint Review by the CCC, the EOEEA MEPA unit, and MassDEP (MEPA #15022)

2. Received certificate from the MEPA unit on the Draft CWMP/EENF (April, 2013)
3. Submit Final CWMP/SEIR (March, 2016)

4. Receive final Secretary’s Certificate from the MEPA unit on the CWMP/SEIR

5

Begin formal DRI review process with the CCC

1.4.2 Scope

This CWMP/SEIR summarizes relevant data and previous projects relating to wastewater
management, explains public participation programs and coordination with other projects,
summarizes the wastewater needs assessment, estimates wastewater flows, evaluates effluent
recharge sites, proposes possible wastewater management alternatives, and selects a recommended
alternative based on a preliminary comparison of costs as well as technical, institutional and
environmental criteria. The recommended alternative is then rolled into a complete recommended
program for wastewater management in Harwich. The recommended program is then analyzed in
detail with regards to hydrogeologic considerations, construction and environmental impacts, and
program financing.

The recommended wastewater management program put forth in this CWMP/SEIR is a guide for the
Town to follow based on current conditions and regulations. Should the Town desire to make changes
to the program in the future based on water quality monitoring feedback, changing community
interests, new pertinent options that may arise with adjacent communities, or other appropriate
factors, it may do so utilizing the appropriate regulatory review procedures.
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1.5 Water Quality Discussion

The Harwich CWMP/SEIR presents a recommended program that complies with current water quality
regulations. However, due to the cost of this overall program, some Harwich stakeholders have
questioned the cost/benefit of full compliance and whether the appropriate standards are being
applied to the specific scenarios encountered in town. The vast majority believe water quality is
extremely important to the quality of life in town and that a nutrient problem exists that must be
addressed in the near future. The critical question is how far does the program need to go in order to
adequately address the issue. The Herring River and Pleasant Bay watersheds are sensitive areas that
have historically supported ecological diversity, including eelgrass, and should be protected based on
current water quality standards. However, the Allen, Wychmere and Saquatucket Harbor watersheds
are essentially manmade harbors or boat marinas which have historically exhibited less sensitive
ecological diversity and no eelgrass. Establishing water quality parameters to be attained based on the
highest and best use versus the current use is the current regulatory answer. The discussion below is
intended to provide an overview of the key regulations governing this process and some of the issues
to monitor during the initial phases of implementation of this plan.

The federal Clean Water Act (CWA) was enacted 40 years ago (October 18, 1972) to mainly address
the raw discharge of sewage and other pollutants into our nation’s waters. Point source pollution has
been addressed through issuance of and compliance with National Pollutant Discharge Elimination
System (NPDES) permits. Significant progress in cleaning up our waters has been achieved and many
of these water bodies are once again used for fishing, swimming and more. While progress has been
made, about 40 percent of the nation’s lakes, ponds, rivers, wetlands and coastal waters remain
impaired due to pollution. Thus, Massachusetts and other states are now addressing nonpoint sources
of pollution including stormwater, septic systems and erosion to clean-up these waters. MassDEP is
charged with issuing TMDLs on a watershed basis under the provisions of the CWA for a given water
body. The TMDL is the greatest amount of a pollutant that a waterbody can accept and still meet
water quality standards for protecting public health and maintaining the designated beneficial uses of
those waters for drinking, swimming, recreation and fishing.

Pollution to waterbodies can be man-made or natural. It includes such things as stormwater run-off,
nutrients in effluent from septic systems, effluent from wastewater treatment plants, applied
chemicals, eroding soils, and naturally decaying organic matter. Pollutants include heavy metals, toxic
chemicals, nutrients, fecal coliform bacteria and oil and grease.

The MassDEP has adopted several Code of Massachusetts Regulations (CMRs) that address Surface
Water Quality Regulations (314 CMR 4.00), Groundwater Quality Regulations (314 CMR 5.00), and
Ocean Sanctuaries (302 CMR 5.00). Each is briefly discussed below.

Surface Water Quality Regulations — designate the most sensitive uses for which the various waters of
the Commonwealth shall be enhanced, maintained and protected; prescribe the minimum water
quality criteria required to sustain the designated uses; and contain regulations necessary to achieve
the designated uses and maintain existing water quality including, where appropriate, the prohibition
of discharges. These regulations segment the waters of the Commonwealth into classes that are based
upon the most sensitive, and therefore governing, water uses to be achieved and protected. Class A is
the highest inland water quality class while Class SA is the highest coastal and marine class and the
one most relevant to this CWMP. Waters designated as SA are designated as an excellent habitat for
fish, other aquatic life and wildlife, including for reproduction, migration, growth and other critical

CDM
Smith 1-10

0324-60650-03-11
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functions, and for primary and secondary contact recreation. These waters may also be designated for
shell fishing and shall have excellent aesthetic value. Water quality standards for Class SA waters
mainly include dissolved oxygen (DO), solids, turbidity, temperature, bacteria, pH and oil and grease.
The classification of a water body is set based on its highest and best use, rather than on its current
use today. Thus, most coastal and marine waters are designated Class SA, with very few Class SB, and
no current Class SC waters in the Commonwealth (B. Dudley, MassDEP, 12-15-10).

The MEP studies conducted for Harwich establish water quality criteria with the goal to restore each
embayment back to full compliance with Class SA criteria. This results in significant nitrogen removal
requirements in order to achieve those criteria requiring costly programs. This has led some to
guestion the value of 100 % compliance. For instance many have questioned the value of restoring
Allen, Wychmere or Saquatucket Harbors back to fishable and swimmable water quality when they in
fact act as functioning marinas/ boat basins. Similarly, some have questioned whether the oil and
grease, turbidity and DO criteria can truly be attained with the present uses of these harbors. These
harbors are quite different than the Herring River Embayment system which includes a large
marshland system to the north and the Pleasant Bay system which is a large open water body. Yet the
Class SA criteria are the same for each. Some groups, such as the Cape Cod Collaborative, have begun
to discuss ways to try and meet the intent of the regulations while modifying the regulations to
account for specific uses. Harwich stakeholders understand they have a nitrogen related issue in their
harbors and embayments but like many communities facing costly restoration programs they wonder
how the regulations might be modified to account for specific uses. Should modifications be allowed
in the future then the recommended program put forth herein can be revised via adaptive
management. The recommended phasing plan for the wastewater program is designed to account for
some of these discussions should potential changes occur.

Groundwater Discharge Permit Program Regulations — control the discharge of pollutants to the
groundwater of the Commonwealth to assure that groundwater is protected for actual and potential
use as a source of potable water, that surface waters are protected for their existing and designated
uses, and to assure the attainment of the Surface Water Quality Regulations. As these regulations
relate to the Harwich CWMP, they govern the criteria that must be attained in the liquid effluent
resulting from treatment of wastewater at a treatment plant that receives 10,000 gallons per day or
more. Criteria vary depending on the location of the effluent recharge to land and its relationship to a
public water supply well. Criteria can include total suspended solids, turbidity, total organic carbon,
biological oxygen demand, and total nitrogen and/or nitrate nitrogen. The parameters for these
criteria change based on how close or far away the effluent recharge is to the well in terms of time of
travel in the groundwater. Hydrogeologic studies must be done to help support the requirements
established in the groundwater discharge permit. The level of nitrogen allowed in the effluent will also
be linked to the receiving coastal or marine water so that the nitrogen TMDL is attained.

Ocean Sanctuaries Act — is designed to work through the Commonwealth’s Coastal Zone Management
Program to protect ecologically significant resource areas for their contributions to marine
productivity and value as natural habitats and storm buffers. The Massachusetts Department of
Environmental Management (MassDEM) is charged with enforcing 302 CMR 5.00: Ocean Sanctuaries
which was promulgated to carry out the provisions of M.G.L. c. 132A, 13 through 16 and 18, the Ocean
Sanctuaries Act. This Act created five ocean sanctuaries of which three relate to Cape Cod: Cape Cod
Ocean Sanctuary, Cape Cod Bay Ocean Sanctuary and Cape and Islands Ocean Sanctuary. Per 302 CMR
5.08(9)(a) no municipal wastewater treatment discharge into these ocean sanctuaries shall be
allowed. Potential variances include proving an ocean discharge would be the only feasible alternative
Sith 111
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which includes detailing there is no approvable method of land application for the effluent recharge
and that the ocean discharge is of equal or greater effectiveness in avoiding degradation of the water
quality of the affected ocean sanctuary. Several communities on Cape Cod have discussed trying to
implement a regional ocean outfall mainly due to the very high quality of the treated effluent and the
difficulty in finding acceptable land recharge sites. Harwich stakeholders remain interested in those
discussions and could revise their recommended program in the later phases through adaptive
management should this prohibition be overcome. An ocean outfall scenario for Harwich only has
been included in the alternatives analysis herein for comparative purposes. In 2014 legislation was
passed to M.G.L. Chapter 132A, Section 16G which allows for new or modified discharges to an ocean
sanctuary if several conditions are met, including the effluent must meet the water quality standards
of the receiving water body and the standards of the act to protect the appearance, ecology and
marine resources of the waters in the sanctuary. Currently, the opinion of some stakeholder groups in
Harwich is that effluent recharge to the land is the preferred approach as it helps replenish the
groundwater table.

In summary, each of the five MEP watershed study areas in Harwich needs to have nitrogen removed
and the program developed in this CWMP is designed to do so according to water quality regulations
as they exist today. However, several groups and communities are discussing the ultimate criteria or
endpoint standards that must be attained in these regulations since getting to that endpoint is a costly
endeavor. Harwich stakeholders understand something needs to be done and that nitrogen needs to
be reduced to help restore the water quality in its valuable marine waters. As that plan for nitrogen
reduction is implemented, discussions about the ultimate water quality endpoints should continue
and the recommended program modified in the later phases via adaptive management based on
those discussions. That flexibility has been built into the program developed for Harwich.

1.6 Organization of this CWMP/SEIR

This report is divided into fourteen sections. The sections are as follows:

= Executive Summary presents an overview of the report and the findings.

= Section 1 introduces the CWMP project and details the purpose, the scope, existing conditions,
applicable water quality regulations, and the organization of the report.

= Section 2 discusses public participation programs, as well as ongoing projects and groups
relevant to the CWMP/SEIR development.

= Section 3 summarizes past and present data related to the CWMP/SEIR.
= Section 4 provides a summary of existing water quality data in Harwich.

= Section 5 discusses the health of the Town’s freshwater ponds and associated wastewater
needs identified to help protect these resources.

= Section 6 describes the findings of the Massachusetts Estuaries Project for the five applicable
watersheds in Harwich.

= Section 7 summarizes the existing wastewater flow quantities in Harwich and establishes the
baseline flow data for the evaluation of wastewater management alternatives.
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Section 8 provides details of the wastewater needs assessment identifying the areas of town
requiring off-site solutions.

Section 9 describes the evaluation of potential effluent recharge sites and recommends specific
sites to be carried forward into Section 10.

Section 10 presents eight wastewater management alternative scenarios and a comparative
analysis to narrow down to three preferred alternatives.

Section 11 summarizes the hydrogeologic evaluations of the preferred effluent recharge sites.

Section 12 provides a further analysis of alternatives, narrowing the three preferred alternatives
from Section 10 down to one recommended alternative for wastewater management.

Section 13 presents the recommended program for wastewater management, incorporating
the recommended alternative from Section 12 and other components to enhance
environmental protection and meet other town goals.

Section 14 presents environmental impacts and mitigation pertaining to the implementation of
the proposed recommended program.

Section 15 describes the Town’s cost recovery plan proposed for financing the recommended
program.

Section 16 presents a construction management plan detailing mitigation measures proposed
to minimize construction-period community and environmental impacts.

Section 17 lists the Section 61 Findings applicable to permitting of the recommended program.

Section 18 provides a list of comments received on the February 2013 Draft CWMP/EENF and
associated responses.

The appendices contain backup analyses, figures and documentation.
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Section 2

Public Participation Programs and Coordination
with Other Projects

2.1 Introduction

This section summarizes ongoing projects being coordinated with the Comprehensive Wastewater
Management Plan (CWMP) and Single Environmental Impact Report (SEIR), including local initiatives
and public participation programs relevant to development of the CWMP/SEIR. The public
participation program includes meetings of the Wastewater Implementation Committee (WIC) and
Board of Selectmen (BOS), and other public presentations and hearings conducted as part of the
environmental and community review process.

2.2 Local Initiatives

Harwich has a 5-year Local Comprehensive Plan. The Comprehensive Plan has an overarching vision to
“have a superlative educational system for our students, rewarding activities for our seniors, and
enhance[d] vitality of our cultural, recreational, and natural assets.” The following summarizes the
Comprehensive Plan components related to the CWMP initiative and the WMS task to complement
the Town’s development goals. A copy of the Local Comprehensive Plan can be found at the Town
website: http://www.harwich-ma.gov/planning/pages/local-comprehensive-plan-2011.

2.2.1 Local Comprehensive Plan - Villages

The Town’s most recent Local Comprehensive Plan was adopted on May 3, 2011. According to the
Comprehensive Plan, the commercial districts of East Harwich, Harwich Port, and Harwich Center are
each undergoing independent plans for development and redevelopment appropriate to the
character of these cultural and commercial centers. Such spaces will continue to enhance the
pedestrian culture and offer a positive experience for residents and visitors alike. The remaining
commercial district abutting Route 28 should be encouraged to maintain its viability while the Town
focuses on developing the existing centers and preserving the historic integrity of the area.

East Harwich, an area which has undergone rapid commercial development in the last 20 years, is
located within the nitrogen-sensitive Pleasant Bay watershed. Development for this area is particularly
focused on a pedestrian environment where new structures are located in the village center,
preserving open space without overburdening existing infrastructure. The zoning framework includes
increased residential density in the central village with density decreasing in surrounding areas, mixed
commercial and residential areas, increased pedestrian infrastructure including sidewalks and bike
lanes, a variety of housing units, and standard guidelines for site and building design. East Harwich is
considered to be a center for year-round residential activity. Planning initiatives are ongoing in this
area of town.

Harwich Port, the original economic center of the Town, will undergo development which protects its

beaches and harbors along Nantucket Sound while “revitalizing its role as a village center.” As with the
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eastern village, water quality in Harwich Port is an issue which must be addressed to achieve
development goals. Wastewater treatment for this summer activity center is a priority, as local
regulations designed to address water quality issues have limited commercial enterprises from
expanding services. Residential septic systems, particularly in high-density development areas, are not
meeting current local standards. Harwich Port abuts Wychmere and Squatucket Harbors, both of
which require significant nitrogen removal based on the MEP studies. Pedestrian infrastructure,
including sidewalks and bike paths, are in line to aid with parking constraints along the shore. Remote
parking, complemented by shuttle connections, is also being considered for increased beach and
waterway access.

Harwich Center houses a majority of historical buildings and municipal services including the Town
Hall, Brooks Free Library, Brooks Park, and the Old Colony Bike Trail, along with nearby public schools
and the Community Center. As with the other areas, pedestrian infrastructure is encouraged with
expanded sidewalks and bikeways in addition to more accessible vehicular transport, parking, and
wastewater treatment; however, all improvements are modest in nature and meant to focus primarily
on enhancing rather than reconstructing this portion of town.

2.2.2 Water Quality Management Task Force

In response to the Town’s Comprehensive Plan, the Harwich Water Quality Management Task Force
(WQMTF) was established to develop a town-wide management plan which addresses current and
future surface water quality of the Town’s natural assets. In response to the charged responsibilities,
the WQMTF established the Wastewater Management Subcommittee and subsequently the
Wastewater Implementation Committee to accomplish the following scope of work:

Define the water quality problem.
= Identify and define levels of acceptable water quality.
= |dentify and characterize all potential sources of water quality infringement in each watershed.

= Determine the impact of future growth and development on water quality consistent with the
Comprehensive Plan if no action is taken.

= Develop a comprehensive database for water quality management.

= |dentify candidate solutions/remedies.

= Develop a cost benefit analysis for candidate solutions.

= Develop educational materials regarding water quality for use by the general public.
= Develop a clear, concise set of goals and objectives for water quality management.
= Develop a CWMP.

=  Conduct public hearings on the CWMP.
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Smith 2-2

0324-60650-03-11




Section 2 ¢ Public Participation Programs and Coordination with Other Projects

= Revise the plan based upon public input.

= Submit a completed draft CWMP to the Board of Selectmen including an action plan, timetable,
relevant cost estimates and approaches to funding prior to state agency review.

= Begin implementing the initial pieces of the Recommended Plan.

The Wastewater Management Subcommittee was tasked with developing this CWMP/SEIR in a
manner that incorporates future development strategies, addresses current water quality concerns,
meets state-mandated TMDLs, and balances the wastewater needs of the community with financially
feasible solutions. Community meetings and coordination with the Board of Selectmen have helped to
ensure that the process achieves the most appropriate solution for the residents of Harwich.

The WIC was charged with more of a focus on finalizing the CWMP/SEIR and implementing the
recommended wastewater plan.

2.3 Regional Initiatives — 208 Plan

In 2013, MassDEP directed the Cape Cod Commission to prepare an update to the 1978 Water Quality
Management (WQM) plan for Cape Cod to address the degradation of Cape Cod’s water resources
from excessive nutrients, with a primary focus on nitrogen. With this directive, the Massachusetts
Water Pollution Abatement Trust committed to provide the Commission with $3.35 million to fund an
update to the 1978 plan in accordance with Section 208 of the Clean Water Act, referred to herein as
the “208 Plan.”

The 1978 Section 208 Plan for the Cape Cod described the major water quality and wastewater
management issues on Cape Cod at that time. That plan recommended land use controls, wastewater
management, nonpoint source controls and institutional arrangements to improve water quality while
attempting to address the summer population influx throughout Cape Cod that is cited as an
additional source of water quality and wastewater management problems. Drinking water quality and
quantity were the focus of the 1978 Plan, which included recommendations for Water Resource
Protection Areas where residential density would be limited and major polluting uses would be
prohibited in order to protect groundwater, surface waters, and coastal waters. The 1978 Plan
generally concluded that septic systems in compliance with Title 5 of the Massachusetts
Environmental Code (310 C.M.R 15.00) were an appropriate form of wastewater management for the
existing and planned development on Cape Cod. At the time, about 90% of the Cape’s year round
population relied on on-site septic systems and the plan recommended that the majority of the
population could continue to rely on this form of disposal for the 20-year planning period.

After the 1978 plan was issued, the population of Cape Cod continued to increase and the volume of
nutrients entering its coastal waters and freshwater ponds increased. Most of the development
associated with the most recent growth came largely from single family homes and summer
residences. By the 1990s it became clear that maintenance of on-site septic systems would not
protect Cape Cod’s estuarine environments. Excessive nutrients, such as nitrogen and phosphorus,
were documented as the cause of eutrophication (degraded water) in a majority of Cape Cod estuaries
and freshwater ponds. In the estuarine systems, nitrogen from several sources was linked directly to
the build-up and presence of thick mats of algae that replace eelgrass (a healthy water environment

CDM
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indicator), diminish shellfisheries, and decrease dissolved-oxygen concentrations. Most importantly, it
was demonstrated that wastewater accounted for about 80% of the controllable nitrogen load
entering Cape Cod'’s coastal waters.

In 2001, MassDEP implemented the Massachusetts Estuaries Project (MEP) to develop nitrogen limits
for 89 embayments in Massachusetts. Rather than a simple planning document, the MEP project
developed nutrient based reports that identify embayment-specific nitrogen loading limits based on
sound science. The results of the MEP reports were then available to develop strategies to reduce
nitrogen in specific embayments.

Following completion of each MEP report, MassDEP issues a Total Maximum Daily Load (TMDL) report
for each watershed/estuary studied in the MEP program. In this case, the TMDL is the summary of the
MEP report that specifies the maximum amount of a pollutant that a waterbody can accept and still
meet the state's water quality standards for public health and healthy ecosystems. The MEP report
forms the basis of the TMDL by documenting the MEP model results and identifying potential nitrogen
reduction approaches. To determine the most cost-effective solutions, communities must understand
the TMDL and how the pollutant loads are generated in the watershed. The updated 208 Plan was
developed as a resource to help communities better understand how to manage those nitrogen
reduction approaches.

The Status of the TMDL's for Harwich are listed below:

1) Allen, Wychmere and Saquatucket Harbors — Pending (Draft TMDLs issued April 2015).
2) Herring River — Pending (Draft TMDL issued April 2015).
3) Pleasant Bay — Final TMDL issued May 2007.

In 2014, the Draft 208 Plan was released by the Cape Cod Commission. This new plan is a watershed-
based approach focused on the restoration of embayment water quality on Cape Cod. Unlike the 1978
plan which focused on water supply, this new plan refocuses its efforts on wastewater and
recommends strategies, regulatory reforms and processes for communities to consider to reduce or
eliminate excess nitrogen. The plan is actually a framework that is designed to help each individual
community on the Cape develop a strategy that fully meets the environmental goals set forth by the
MEP and MassDEP.

As part of the 208 Plan, the Cape Cod Commission developed a number of tools for use by
communities; some are geared toward residents while most are geared toward those planning
nitrogen reduction solutions for their respective towns or watersheds. These tools include:

=  Watershed MVP — allows comparison of nitrogen removal capabilities of different technologies.
=  Watershed Tracker — tracks nitrogen loads through sub-embayments.

=  Watershed Calculator — tracks cumulative nitrogen reductions through layered application of
technologies.

= Technologies Matrix — continually-updated source of information on all traditional and non-
traditional technologies and their historic use and performance.

CDM
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= Update to Barnstable County Cost Report — updated version includes cost estimates for the full
range of traditional and non-traditional technologies included in the 208 Plan.

= Triple Bottom Line Model — considers social, economic, and environmental consequences of
water quality investments.

= Triple Value Simulation — sustainability tool that considers environmental and societal costs of
further water quality degradation.

= Site Screening Viewer for Non-Traditional Technologies — presents possible sites for select non-
traditional technologies.

= Financial Model —includes four modules: cost, financing, affordability, and revenue.

According to the plan, towns are responsible for their “fair share” of nitrogen removal in each shared

watershed (i.e., equivalent to the percentage of their contribution of nitrogen to the watershed). The

CCC recommends that a full range of technologies be included in the public discussion about potential
solutions including a “hybrid watershed planning approach,” which includes the following steps:

= |dentify Target Reductions and Goals — Based on the MEP reports, determine the amount of
nitrogen reduction required in each watershed. For watersheds without complete MEP reports,
25% reduction has been used as a placeholder.

= Identify Areas of Concern or Need — These are areas that cannot continue to rely on Title 5
septic systems such as areas with Title 5 compliance issues (depth to groundwater, poor soils,
inadequate space, etc.), desired higher-density growth areas, and pond recharge areas. These
areas should be identified as priority wastewater collection areas for non-nitrogen reasons.

= Non-septic Controllable Nitrogen Load Management — Target stormwater and fertilizer nitrogen
reduction to the extent feasible.

= Non-collection Remediation — Select from the broad range of innovative and non-traditional
nutrient management options in the plan, explore their feasibility, and identify potential sites.

= Non-collection Source Reduction — Consider options for source reduction such as ecotoilets and
I/A systems, and identify areas where these may be feasible or practical.

= Collection — If the cumulative nitrogen reductions from the preceding steps have not achieved
the required nitrogen reduction, then consider additional sewering.

These tools are provided to the communities and their consultants with the intent of providing the
smallest, most cost-effective sewershed footprint that will achieve the nutrient reduction goals of the
MEP. This is intended to be an iterative process which is continually revisited using an adaptive
management approach whereby progress is continually monitored and the plan is updated
accordingly. Since travel time of nitrogen through groundwater is less than 10 years across almost half
of the Cape’s land area, once implemented, nitrogen management measures should show water
quality improvements within a 5-10 year timeframe in most embayments.
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Harwich’s CWMP/SEIR is fully in line with the 208 Plan, since Harwich’s approach is based on the MEP
nitrogen loading models with the goal of achieving the most cost-effective sewershed footprint while
keeping costs to a minimum. The Town’s wastewater scenarios utilized a hybrid approach similar to
that suggested in the 208 Plan, combining both traditional and non-traditional technologies with an
iterative process to develop the most cost effective recommended plan with the intent of continually
revisiting that plan using an adaptive management approach. Over the course of the entire
implementation period, progress will be monitored and the plan will be updated accordingly.

2.4 Public Presentations and Hearings

The WIC and BOS have continued to engage the public throughout the development of this
CWMP/SEIR. Public participation in the CWMP/SEIR development has primarily been through the
Town’s Board of Selectmen meetings, WMS meetings open to the public, and other community
meetings.

CDM Smith has worked with the WIC and BOS through a series of monthly meetings to complete this
Final CWMP/SEIR. All of these meetings were open to the public and meeting minutes are published
on the Town’s website. The committee has reviewed this report and developed informed decisions to
best meet Harwich’s needs.

The following is a summary of all meetings which have been held on this CWMP/SEIR to date:

= The WMS and WIC have collectively held approximately sixty monthly project status meetings
since August 2007; these meetings were open to the public and meeting times and agendas
were advertised and posted on the Town’s website. All of the meeting minutes were posted
with the town clerk throughout the project. Minutes from 2013 through 2016 are posted on the
Town’s website at: http://www.harwich-ma.gov/node/2541/minutes.

= Several community meetings have been held to help develop this CWMP including the following
dates:

- September 27, 2007. CWMP Community Meeting No. 1. Topics included: the need for a
citizens advisory committee, what is a comprehensive wastewater management plan,
description of the planning process, project schedule, and opportunities for public input.

- January 10, 2008. CWMP Community Meeting No. 2. Topics included: an update on the
town-wide Comprehensive Wastewater Management Plan and the Massachusetts Estuaries
Project (MEP).

= This community meeting included a presentation by Dr. Brian Howes from the School
of Marine Science and Technology titled Estuaries in the Town of Harwich: Present
Health and Steps toward Restoration.

- March 27, 2008. CWMP Community Meeting No. 3. Topics included: an existing conditions
report along with preliminary wastewater findings based on projected growth in the area.
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April 21, 2011. CWMP Community Meeting No. 4. Topics included: presentation and
discussion of the site screening process for effluent recharge sites, sites identified, and next
steps in site selection.

March 29, 2012. CWMP Community Meeting No. 5. Topic included: three options to be
evaluated for wastewater treatment. One option will be selected to meet the overall
wastewater needs of the community.

January 19, 2013. Board of Selectmen Workshop. Topic included: General overview of the
CWMP and the Recommended Plan.

April 3, 2013. Cape Cod Commission Hearing. Topic included: General overview of the
CWMP and the Recommended Plan.

December 18, 2004. Board of Selectman Presentation. Overview of Harwich’s Proposed
Wastewater Program.

May 11, 2015. Board of Selectmen Presentation. Topic included: Recommended cost
recovery model for the wastewater program.

June 17, 2015. Board of Selectmen and WIC Presentation. Topic included: Joint Workshop
on wastewater planning, the need to study wastewater, the proposed solution, and the
proposed cost recovery model.

August 10, 2015. Non-Residents Meeting. Overview of Wastewater Issues facing Harwich
and Proposed Solutions.

Information from these public presentations can be found in Appendix A of this report.

Frequently Asked Questions can be found on the Town’s website at:

As this project progresses through the review of this CWMP/SEIR, the Town will continue to solicit
public input and provide outreach and educational opportunities to ensure that the final
recommended program for wastewater management addresses the needs of the community.

Smith
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Section 3

Summary of Relevant Data

3.1

The first step in assessing the wastewater needs of the Town was to compile available data from
various sources including local, regional, and state resources to characterize existing conditions. This
section summarizes the data obtained for this CWMP/SEIR from each data source and describes its
relevance to the CWMP process.

Introduction

3.2 Past Reports and Studies

The following reports and studies were gathered during the development of this CWMP/SEIR. These
reports originated largely from either the Town or state environmental agencies.

CD
Smith

“Performance of Innovative/Alternative Onsite Septic Systems for the Removal of Nitrogen in
Barnstable County, Massachusetts 1999 —2007,” Barnstable County Department of Health and
Environment;

“Linked Watershed Embayment Model to Determine Critical Nitrogen Loading Thresholds for
the Pleasant Bay System, Orleans, Chatham, Brewster, and Harwich, Massachusetts,” May 2006,
Massachusetts Estuaries Project;

“Final Pleasant Bay System Total Maximum Daily Loads for Total Nitrogen,” May 2007, MassDEP
Bureau of Resource Protection;

“MEP Technical Memo, Updated Water Use and Muddy Creek Nitrogen Attenuation and
Nitrogen Loading to Pleasant Bay,” June 25, 2010, Massachusetts Estuaries Project;

“MEP Technical Memo, MEP Scenarios to Evaluate Water Quality Impacts of the Addition of a
24 foot Culvert in Muddy Creek Inlet,” October 5, 2010, Massachusetts Estuaries Project;

“Linked Watershed Embayment Model to Determine Critical Nitrogen Loading Thresholds for
the Allen, Wychmere and Saquatucket Harbor Embayment Systems, Harwich, Massachusetts,”
June 2010, Massachusetts Estuaries Project;

“Linked Watershed Embayment Model to Determine Critical Nitrogen Loading Thresholds for
the Herring River Embayment System, Harwich and Dennis, Massachusetts,” June, 2012
Massachusetts Estuaries Project;

“Final Report — Natural Attenuation of Nitrogen in Wetlands and Waterbodies,” April 2007,
MassDEP;

“Fecal Coliform Evaluation and the Mitigation Planning for the Allen’s Harbor Watershed, Town
of Harwich, Massachusetts,” May 2003, Stearns & Wheler;

“Technical Memorandum — Summary of USGS Modeling of Potential Effluent Recharge Sites,”
October 3, 2006, Stearns & Wheler, LLC;
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=  “Evaluation of Wastewater Management Options for Freshwater Ponds, Guidance Document
and Case Study Report for The Great Sand Lakes,” June 2007, Stearns & Wheler, LLC;

=  “Comprehensive Site Assessment, Queen Anne Road Sanitary Landfill,” May 1998, Weston &
Sampson Engineers;

=  “Ecologic Memorandum, Harwich Ponds,” June 30, 2008, Ecologic, LLC;

=  “Ecologic Memorandum, Harwich Ponds, 2009-2010 Data Review,” April 18, 2011, Ecologic,
LLC;

= “Skinequit Ongoing Pond Study,” December 7, 2005, Harwich Natural Resources Department;

= “Review and Interpretation of Harwich Ponds Volunteer Monitoring Data, Final Report,”
December 2006, Cape Cod Commission Water Resources Program;

= “Brewster Freshwater Ponds: Water Quality Status and Recommendations for Future Activities,
Final Report,” September 2009, SMAST Coastal Systems Group and Cape Cod Commission
Water Resources Program; and

= Town of Harwich Local Comprehensive Plan, latest plan adopted May 2011.

These reports were used to understand the existing conditions within the Town and within particular
watersheds.

3.3 GIS Data

Geographic Information System (GIS) data layers used during the data accumulation phase were
available from several sources. GIS coverages were obtained from MassGIS, the Cape Cod Commission
(CCC), the U.S. Geological Survey (USGS), and the U.S. Department of Agriculture (USDA). Table 3-1
lists all GIS data sources including MassGIS, the USGS, and the USDA, along with the year the data
were obtained. CCC data sources are described separately in the next subsection.

Table 3-1
Summary of GIS Data Sources

Information Source Date
Orthophotos (Aerial Photos)* MassGIS 2005 & 2009
Wells & Zone IIs** MassGIS 2007 & 2010
100-Year Floodplain MassGIS 2007
Wetlands*** MassGIS 2006 & 2009
Natural Heritage and Endangered Species Program Priority Habitat Areas MassGIS 2006 & 2008
Surficial Geology MassGIS 2007
Soils USDA 2011
Freshwater Ponds USGS 2006
Estuaries USGS 2008
Groundwater Contours USGS 2008

*BING orthophotos have also been used during the course of the project.
**Zone |l data were updated in 2010, but the majority of CWMP analyses were already performed using the 2007 data.
***No changes were made in Harwich between the 2006 and 2009 MassGIS wetlands data layers.
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3.4 CCC Data

The Cape Cod Commission is the regional planning agency for Cape Cod, Massachusetts. Where MEP
watersheds cross town boundaries, parcel information for adjacent towns was required to assess
alternatives for meeting MEP goals. Watershed boundaries and parcel data for adjacent towns were
provided by the CCC. Table 3-2 below lists the information obtained from the CCC and the date of the
data.

Table 3-2
Data Obtained from the Cape Cod Commission

Information | Date

MEP watersheds and subwatersheds various
Water use data (for Harwich) 2004
Harwich parcel information 2006
Brewster parcel data 2006
Orleans parcel data 2004
Chatham parcel data 2004
Dennis parcel data 2009

3.5 Groundwater

Groundwater contours in Harwich are shown on Figure 3-1. This figure was produced using USGS
steady state current conditions modeling from early February 2008. The groundwater contours are
shown in blue on a USGS topographic map to relate the groundwater contours to ground surface
contours.

Figure 3-2 shows three ranges of depth-to-groundwater. Areas in orange are located where the depth-
to-groundwater is expected to be 5 feet or less. Areas in light green depict locations where
groundwater may be encountered at a depth of 5 to 15 feet. The dark green regions show areas
where the groundwater is more than 15 feet below the ground surface. Note that groundwater levels
are dependent on the season during which measurements are taken. The levels shown on this map
are intended to reflect average annual conditions.

Generally, shallow depths to groundwater occur closer to the shore and adjacent to waterways.
Interviews with Harwich Board of Health (BOH) officials and a local soil evaluation consultant report
that especially shallow depths to groundwater are seen in areas along the bogs south of Great
Western Road and near Cranberry Lane.

Developed properties in the areas with up to a 5-foot depth to groundwater may have on-site septic
systems that are too close to the groundwater table at certain times of year and may provide less than
adequate treatment. Alternatively, systems in these areas may require mounded systems to achieve
the appropriate separation between groundwater and the leaching field.

3.6 Wetlands

Figure 3-3 shows the extent of wetlands coverage in Harwich as of 2007. As listed above, this
information came from MassGIS and is dated 2006. MassDEP updated the wetlands layer again in
2009, but there were no changes identified in Harwich.

Smith 3
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Section 3 ¢ Summary of Relevant Data

Wetland locations are relevant in that setback requirements dictate the allowable proximity of on-site
septic systems to wetland resource areas. Furthermore, wetland areas by definition have high
groundwater conditions during the spring season and are indicative of less permeable and more
organic soil types.

3.7 Floodplains

Areas of 100-year floodplain used for the alternatives analyses contained within this CWMP/SEIR are
shown on Figure 3-4. Shoreline velocity zones (listed as VE zones) are also shown on this figure.
MassGlIS is the source of this information. This data layer shows the extent of the 100-year floodplain
and velocity zones as of 2007 and is based on the Federal Emergency Management Agency’s Flood
Insurance Rate Maps. Note that new maps have been issued since 2007, which were considered in the
assessment of environmental impacts included in Section 14. A map showing the updated floodplain
boundaries is thus included in Section 14.

3.8 Natural Heritage and Endangered Species Program

The Natural Heritage and Endangered Species Program (NHESP) is part of the Massachusetts Division
of Fisheries and Wildlife. The priority of the NHESP is the protection of habitat for the animals and
plants officially listed as “Endangered, Threatened, or of Special Concern” in Massachusetts.
Boundaries of priority and estimated habitat areas are shown in the Natural Heritage Atlas. Work
within the boundaries defined in the atlas requires regulatory review. The most recent edition of the
Natural Heritage Atlas was published in 2008, and the boundaries were obtained for this project via
data layers obtained through MassGIS in 2006 (previous edition) and 2008. The 2008 data is shown on
Figure 3-5.

3.9 Soils

Understanding the general surficial and subsurface conditions in a community is an important
component in formulating long-term wastewater management options. Soil conditions impact both
the efficacy of individual on-site systems and the suitability of a site for effluent recharge from a larger
scale treatment system. The following subsections describe the available soils and surficial geology
data evaluated.

3.9.1 MassGIS Soils Data

General soil conditions in Harwich are shown on Figure 3-6. A significant majority of subsurface soils in
Harwich are sands and gravels with rapid or high permeability. These areas are shown in light yellow
on Figure 3-6. With a high infiltration rate, these soils act as poor filters from a wastewater treatment
perspective. Soils with lower permeability are shown in the olive color. Very low permeability soils can
make siting of a fully compliant on-site septic system even more challenging, due to restrictions in the
leaching capability. Lower permeability soils generally exist along or within waterways or water
bodies. The soils data on Figure 3-6 originated from 2007 MassGIS data layers.

CDM
Smith 3-7

0324-60650-03-11




Great

d
Weste™ Ro2

MXD\Technical,

Dennis
<
o‘%ﬁ
llnty
A
0‘90'
Q
o
LowerC°““N
N Legend
FEMA Q3 Flood Zones
o ~ CQ a0
@@ AE CQ VE

_2.1\Figure2.1-6_Flood.mxd JDN 11/21/11

Brewster

Quisan pnne Road

Main Street

Town of Harwich
Comprehensive Wastewater
Management Plan

Figure 3-4

1 inch = 3,000 feet Overview of Flood Zones




B Pond
4 ! e

N Brewster

'livers
Pond

Cornelius
Pond

unt
Eddies 7
Pond Kiddies

1 = “ 1 = ‘ I p\“neRoad
( 2 B e diR ..-Q’Ee—e"’\’—’“———-ﬂ\ﬁ—__ Pond

A,ndreﬁsf Joeseph ¢ gu’:zs Lake
- :_Pond 5 Pond =3 /7,

Paddocks o,
Pond @ |:

Red Rlver

/Skzneqmt

s“ee\' P on d

W

\_/,k -Saquatucket L = S T e P
chhmer Harbor e LD

" phllen———"

Hirbor Harbol e
ing L_,_,—amm..-. me
e el EEsE Tt

N Leaend . Figure 3-5
g Town of Harwich 1 inch = 3,000 feet National Heritage and

NHESP Priority Habitats of Rare Species Comprehensive Wastewater 0 1,500 3,000 6,000 Endangered Species Program
. | Feet

NHESP Estimated Habitats of Rare Wildlife Management Plan CDM

ZA\Harwich\Harwich_cwmp\MXD\Technical_Memoran dum_2.1\Figure3-10_Titles.mxd JDN 11/20/11



L /,./' J']I
\
X 129)
7\
_,__// { \x"‘\. /
."(/ {
Fi Y Brewster
| \
) ) (o2 Fond Drive
/ \ ; \ i Nl
/ z
I_fj/ "‘\\
.//If L
/
,.-‘
f;‘
f';
e 1 !
\\\
N\
- < / ¢ - \“\
et el / Yy, |
iy {.r' \?@ r A
,,..-// / e Roag /
] [ 3 A e X
(s | Q’/ B
/"’f 'I lg’ H___R-“‘\‘
| S .
Q /ag’bé o |II IO.' \\\\.‘
/ / PN 3 | [ .
,*’; f /’(\Q‘ Zo S N
=l -, 2 - [ A\
5 A s g 2 )
oreat W = ,// b ~ Prag = T e
e - / e b L Main stre_et 33 W e I _/(_—_ ol | Chathamf _\\\ //,/
o = o = s G | ,_..--""_F_FF_ = 3
N -@ / %, e o
D i | T ~Z | _ St
\_Dennis \ XX | /
= \ 7 .09 \ s
X v o q
\ \ \ >/ ~ | 7
\ \ 2 . i
A / ?~°.-/ \\ " _/’
\ / 9c_»“/ \ T
‘ | o A s
\\ | s 7371
\%, | / - h
(R | / 0 P
X D \Y
5 —nty o i o
= - i
% /f/“\a
= I'I. e e I ,4//_—/ X oy fareal
s "-I'|——— 5 e ~— S — @ \__,__._—-——""/
|—— \ | SEEE e B
. A et
e ; /,./ g
| i
. 7 .
| ,4/ !
r //,.z"
\ e I T !
e ' -
Lower GOt .
N Legend _ . .Figure 3-6
g Town of Harwich 1 inch = 3,000 feet Surficial Geology
Comprehensive Wastewater P 6,000
Management Plan CDM h

Surficial Geology

C2 High Permeability
@R Low Permeability

ZA\Harwich\Harwich_cwmp\MXD\Technical_Memorandum_2.1\Figure2.1-7_Geology.mxd JDN 11/21/11



Section 3 ¢ Summary of Relevant Data

Certain areas, mainly in West Harwich within the Herring River watershed, consist of soil layers with
silty loams and clays as reported by Harwich BOH officials and a local soils consultant. These layers
restrict the downward movement of wastewater and cause a perched water level above the
restrictive layers. Certain localized areas of Division Street, Kelley Road, and adjacent to Pleasant Lake
Avenue within the Herring River watershed consist of these fine silts and clays.

3.9.2 Natural Resources Conservation Service Data

Natural Resources Conservation Service (NRCS) soil classification mapping indicates that the majority
of Harwich consists of Carver type soils. A triangular area including Herring River and its watershed
consists of Ipswich-Pawcatuck-Matunuck soils. This is consistent with the low-lying wetland and bog
areas along the lower Herring River. The south coastal beaches are described as Hooksan-Beaches-
Dune soils. These soil classifications are defined below and NRCS soil mapping for Harwich is shown on
Figure 3-7.

Carver soils are nearly level to steep, very deep, excessively drained, sandy soils formed in glacial
outwash and ice contact deposits, on outwash plains and kames. The soil description for Carver soils
includes limitations for “septic tank absorption fields,” due to the rapid permeability. “The poor
filtering capacity may result in [bacterial] pollution of groundwater. The degree of pollution rises with
the density of housing.” Sand and gravel deposits with high permeability (shown in the tan color in
Figure 3-6) dominate the Town, and floodplain alluvium soils with generally low permeability (shown
in the olive color on Figure 3-6) follow waterways and waterbodies or exist in low, flat areas such as
marshes and wetlands.

Ipswich-Pawcatuck-Matunuck soils are nearly level, very deep, very poorly drained peats formed in
marine organic and sandy deposits, in areas sheltered from ocean waves along coastal shorelines, and
adjacent to bodies of brackish water.

Hooksan-Beaches-Dune soils are beaches, dune land, and nearly level to steep, drained, sandy soils
formed in windblown deposits along coastal shorelines.

3.10 Town Planning Data
3.10.1 Town and Parcel Zoning Data

A Harwich zoning map is provided as Figure 3-8. This map depicts the areas zoned for residential,
business, and industrial uses in Harwich, along with overlay districts, using 2007 town data.

The source of specific parcel data used for this CWMP/SEIR was dependent upon where the data were
used. In the original Pleasant Bay MEP report, 1999 parcel data were used to describe current
conditions and relate them to buildout and water use. More up-to-date parcel data from 2006 were
used in all subsequent Harwich MEP reports. For the purpose of performing site screening for
potential effluent recharge sites, 2006 parcel data were used. Each set of parcel data were obtained
from the CCC.
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Section 3 ¢ Summary of Relevant Data

3.10.2 Lot Density and Size

Existing lot development density is depicted on Figure 3-9. Small lot sizes are shown in the more
prominent colors. Properties with a lot size less than or equal to 5,000 sf are shown in orange. Purple
illustrates lot sizes between 5,000 and 10,000 sf., and green indicates lot sizes between 10,000 and
20,000 sf. Properties 20,000 sf and one acre (43,560 sf) are brown and properties from 1 to 2 acres are
pink. Properties greater than two acres are white. Concentrations of dense development are clearly
evident in this figure as clusters of orange and purple lots, such as those seen along the shoreline and
along prominent roadways.

Small lot size can restrict or preclude the ability to design, construct, or repair an on-site septic system
in full compliance with state and local regulations. Furthermore, the overall density of development is
also a function of lot size. Densely developed areas, with large numbers of on-site systems, are a
potential threat to groundwater supplies. Even when performing correctly, on-site systems in densely
developed areas can degrade groundwater quality through increased nitrogen loads, as traditional
systems do not treat nitrogen effectively.

Using the Harwich Zoning By-Law as a starting point, the smallest lot size of 5,000 square feet was
selected for consideration 1) to identify the small lots that were developed prior to zoning controls,
and 2) because the Clean Water State Revolving Fund (SRF) uses lots smaller than 5,000 sf as an
indicator of the potential for widespread on-site system failure in their project rating criteria.

The other lot size thresholds were chosen to illustrate the prevalence of lots as they generally double
in size to 10,000 sf, 20,000 sf, 43,560 sf or one acre and two acres. These ranges for the first three
gradations up to 20,000sf are shown in Table 3-3 below. Lot sizes above about % acre (20,000 sf) are
generally considered acceptable for siting a septic system, although in some instances, more land may
be required due to challenging soil conditions.

Table 3-3
Prevalence of Densely Developed Lots by Size
Lot size Condition | Number
Up to and including 5,000 sf 200
Between 5,001 sf and 10,000 sf 1225
Between 10,001 sf and 20,000 sf 3874

Approximately 46 percent of the parcels in Harwich are 20,000 square feet or less in size.

3.11 Water Department Data

Municipal drinking water supply is available throughout most of Harwich from fourteen gravel packed
public groundwater supply wells. Well fields are located in the southeast, northeast and northwest
areas of town. All of these wells draw water from the Monomoy Lens Aquifer. The Harwich public
water system was recognized in 2006 for being within the top 5 percent of public water systems in the
Commonwealth. A small percentage of properties (approx. 7%) use private on-site wells for drinking
water.

Smith 314
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Section 3 ¢ Summary of Relevant Data

Harwich drinking water resources are shown on Figure 3-10. This figure shows the locations of
Harwich’s public wells, along with their state-defined Zone Il areas. Although not shown on the figure
for readability purposes, for public water supply wells with an approved yield of 100,000 gpd or
greater, a Zone | is defined as the area located within a 400 foot radius of the well.

A Zone Il is the entire area of contribution to a well under the most severe pumping and recharge
conditions that can realistically be anticipated. This equates to 180 days of pumping at the approved
yield, with no recharge from precipitation. These areas were delineated by the MassDEP Drinking
Water program in 2007 and again in 2010.

In addition to these two zones defined by MassDEP, the MEP defined well contribution zones based
on historic pumping and recharge rates. These zones are also shown on Figure 3-10. Information on
groundwater quality and zones of contribution to the municipal wells is described more fully in
Section 4.

3.11.1 Water Pumping Records

Water pumping records show the volume of water pumped from each well in Harwich. The Town
pumps approximately 2 million gallons per day (mgd) on an average annual basis. While this is
valuable information, water use records from water meters on individual properties are most
appropriate to use to estimate sewer flows, as the metered flow represents the actual usage, a
percentage of which becomes wastewater flow.

3.11.2 Water Use Records

Water use records originate from water meters on individual properties. The Town presently reads
water meters twice per year and is in the process of installing automatic meter reading units. The
meter reading data is stored in a database from which water bills are produced. This information is
also linked to the Town’s GIS, allowing water usage to be queried for individual parcels or groups of
parcels. Water use records from 2004 to 2007 were used in the analysis in this CWMP, for consistency
with the data used in the MEP reports. Sewer use is typically about 90 percent of water use, due to
uses such as lawn watering which do not result in water going down the drain. Estimates of water and
sewer use associated with this CWMP are presented in Section 7.

3.12 Present Wastewater Management Data

Harwich relies on the use of on-site sanitary disposal systems (referred to as septic systems) for
wastewater treatment and disposal. The Harwich Board of Health (BOH) is responsible for
administering the State Environmental Code (Title 5) and local rules and regulations governing the use
of subsurface disposal systems to protect groundwater quality and public health.

3.12.1 Title 5 — State Environmental Code

Title 5 (310 CMR 15.000: The State Environmental Code) provides minimum standards for the design,
construction and maintenance of on-site systems. This regulation provides minimum standards
including setback distances from system components to buildings, property lines, groundwater, and
environmental resources. The standards also define the size of system components based on design
wastewater flows, subsurface soil permeability and groundwater conditions. Title 5 requirements also
include on-site system inspection and upgrade standards for real estate transfer.
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Section 3 ¢ Summary of Relevant Data

Title 5 was originally instituted in 1978 and underwent significant revisions in 1995.

3.12.2 Local Sewage Disposal Guidelines and Regulations

Due to the reliance on on-site systems for wastewater management and the importance of protecting
the Town’s water supply, environmental resources, and public health, the Harwich BOH has been
proactive in developing programs, policies and by-laws to enhance wastewater treatment
requirements in town.

The BOH has adopted the following policies and procedures:

1.

2.

The Town enforces a local Board of Health “Regulation for the Subsurface Disposal of Sewage.”

A Real Estate Transfer (R.E.T.) program was instituted in 1988 requiring inspections of existing
systems prior to property transfer. (This also became a Title 5 requirement in 1995.)

Cesspools are not permitted. Property owners must upgrade to an on-site septic system in
conformance with Title 5 and local requirements at the time of property transfer or when
substantially improving the property.

The BOH rigorously enforces system upgrade standards. Upgrade provisions of Title 5 have a
stated goal of “maximum feasible compliance.” Relief from local and Title 5 standards is
considered for applicants on rare occasions, and usually involves dimensional setback
requirements that may limit the ability to be 100 percent in compliance with the regulations.
Small lots (e.g. 5,000 square feet) are examples where dimensional waivers are considered due to
parcel coverage and positioning of structures on the property.

No waivers or variances from Title 5 or local BOH Rules and Regulations are allowed for new
construction.

Upgrades or new construction projects consisting of 2,000 gpd or more wastewater flow may
require enhanced treatment. These projects require a hearing before the BOH and, depending on
the findings, “Innovative/Alternative” (I/A) or “package” treatment technologies may be required
to reduce nitrogen and phosphorus loading to subsurface soils if located within the Pleasant Bay
watershed.

“Environmentally sensitive areas” have been delineated with enhanced protection requirements
and may require no net increase in nitrogen loading in that watershed. These areas are shown on
Figure 3-11.

3.12.3 Board of Health Data

The Harwich BOH was used as the primary information source for Harwich septic systems. Harwich
BOH personnel were interviewed, and pertinent records relating to wastewater management and
surface and groundwater quality were reviewed.
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Section 3 ¢ Summary of Relevant Data

Data are available in paper and electronic format, with paper documents filed by the year of permit
issuance, and then by property address. Files generally include on-site system applications, site plans,
reports on subsurface conditions (soils and groundwater), and inspection reports. Electronic
information maintained by the BOH includes permit lists related to on-site systems, public swimming
area water quality data, and package treatment system inspection reports.

3.12.4 Areas of Known Title 5 Concern

Areas along the southern coast and south of Route 28 represent challenges for long-term wastewater
management. Dense development, small lot sizes and shallow depth-to-groundwater conditions can
limit the ability to design and construct septic system upgrades in compliance with Title 5 and local
regulations. Figure 3-12 shows the combination of these conditions in Harwich - areas which have
been designated as “Areas of Title 5 Concern.” One of these areas east of Allen Harbor, known locally
as “the Campgrounds,” generally consists of small lots with a significant percentage of seasonal
occupancy. Many of these properties were developed prior to local zoning codes and prior to health
standards for the design and construction of on-site systems. Many of these properties are believed to
use cesspools for wastewater treatment and disposal due to the age of construction in this area.
Septic system upgrades in this area usually require waivers or variances from Title 5 or local
regulations. In some cases, limitations are placed on future expansion or increases to the number of
bedrooms through deed restrictions.

3.12.5 Package Treatment Systems in Harwich

The term "package treatment system" refers to the assembly of various individual treatment process
components such as settling tanks, aerators, and disinfection equipment into a compact, pre-
packaged, and sometimes pre-assembled system. Package plants involve installation of pre-assembled
equipment in buried tanks or in small buildings. These plants can achieve a high degree of treatment
provided they are sited, designed, operated and maintained effectively. Other names sometimes used
to describe package systems include decentralized facilities and innovative and alternative (I/A)
systems. The term “decentralized” is used to reflect the differences between these systems and
larger, more centralized facilities that serve entire municipalities or large portions thereof. Also,
package plants are usually largely automated, so an operator only checks performance and conducts
maintenance periodically, unlike municipal facilities that have greater staffing requirements.

Package treatment systems can be utilized to cover a wide range of wastewater flows such as:
1. Serving single family homes (e.g., 330 gallons per day);
2. Larger systems serving multiple homes (clusters), condominium complexes, or institutions; and

3. Decentralized or neighborhood systems serving areas accommodating flows up to about
200,000 gpd.
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Section 3 ¢ Summary of Relevant Data

Review and permitting of package treatment systems with Title 5 flows above 10,000 gallons-per-day
is administered by MassDEP and requires a Groundwater Discharge Permit (314 CMR 5.00). Discharge
and effluent treatment limits are assigned on an individual basis dependent upon the proposed use,
site location, and environmental considerations. Enhanced treatment for these larger systems is
required to limit priority effluent constituent loading including nitrogen, phosphorus, total suspended
solids (TSS), and biochemical oxygen demand (BOD).

Package treatment systems with enhanced nitrogen removal capabilities are required by law for new
residential construction with design flows in excess of 440 gpd/acre in “nitrogen sensitive areas” (310
CMR 15.214-15.216). These areas include:

= Interim Wellhead Protection Areas (“IWPAs”) and Zone Il areas contributing to public water
supplies, and

= Nitrogen sensitive embayments (or estuaries) not regulated by MassDEP.

Individual municipalities may also promulgate more stringent criteria to protect local groundwater
and environmentally sensitive areas. In addition to Title 5 requirements, the BOH has taken the
proactive step to adopt regulations regarding the use of enhanced treatment systems with
wastewater flows exceeding 2,000 gpd within the Pleasant Bay watershed. Specifically, a hearing is
required before the BOH and, depending on the findings, I/A or package treatment technologies may
be required to reduce nitrogen and phosphorus loading to subsurface soils. Also, I/A systems are
currently required for new shared systems for five lots or more within the Pleasant Bay watershed.
Nitrogen removal limits for I/A systems are required to be those approved by MassDEP for the
technology proposed. Pressure distribution of effluent is considered on a case-by-case basis where
environmental variances are involved.

At the time of analysis in 2013, the Harwich BOH had records of 28 package treatment systems at
locations throughout Harwich. Twenty-three of these were under the jurisdiction of the Harwich BOH
Rules and Regulations, while the other five exceed the state threshold and were thus regulated by
MassDEP. The type of treatment system utilized is equally divided between two technologies: the
FAST system (Fixed Activated Sludge Treatment) and the Bioclere system. Both systems are widely
used in Massachusetts. The locations of these package treatment systems as of 2013 are shown on
Figure 3-13. These systems are also summarized in Tables 3-4 through 3-6. Details of the specific
treatment technologies are described further in Section 12 of this report.

3.13 Water Quality Data

Water quality data used in this CWMP/SEIR includes coastal water quality data evaluated through the
MEP, local pond quality, the quality of local groundwater and drinking water supplies, and water
quality for recreational purposes. Due to the extensive data obtained for each of these resource
areas, water quality is described in detail in later sections of this report. Specifically, public swimming
area and groundwater quality are described in Section 4, freshwater ponds are described in Section 5,
and the MEP estuary and embayment data is provided in Section 6.
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System Location
(MassDEP Permit #)
Snow Inn
23 Snow Inn Road
(#324)

Table 3-4

Type of Treatment System

RBC!

Section 3 ¢ Summary of Relevant Data

Groundwater Discharge Program Package Treatment Systems in Harwich

Wastewater Flow
Actual (gpd)

Design (gpd)

80,000 22,500

Cranberry Point Nursing Home
111 Headwaters Drive
(#357)

RBC

12,800 10,580

Harwich Middle & Elementary Schools
263 South Street & 214 Sisson Road
(#631)

Bioclere/Tetra
Technologies Denite

16,100 14,020

Harwich Laundry &
Cleaners
(#613)

Sand Filter

14,400 360

Wequassett Resort and Golf Club
2171 Route 28
(#851)

Amphidrome

(not in operation
27,390 during subject
months)

1. Rotating Biological Contact (RBC)

nith
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System Location

(Harwich BOH Tracking No.)

Type of
Treatment

Table 3-5
FAST Systems in Harwich

System Performance

Section 3 ¢ Summary of Relevant Data

Comments

601 Route 28 (Main Street)
Melrose House Condominium

System

Modular FAST

41 reports with exceedances of one or more of the
permit limits (N, Ammonia, BOD, Total N, TSS, pH)

Component failure noted
Period of record 9/96 to 6/07

(HAR26801FMO)
705 Route 28 (Main Street) 7 intermittent reports with exceedances of one or .

FAST P d of d 3/04 to 6/07
(HAR28705FAS) more of the permit limits (N, Total N) eriod of record 3/04 to 6/
20 Jasper Moore Trail EAST 5 reports with exceedances of one or more of the Exceedances may be due to seasonal use.
(HAJas020FAS) permit limits (Ammonia, BOD, Total N, TSS) Period of record 10/01 to 6/07
564 Route 28 (Main Street) 8 reports with exceedances of one or more of the
George’s Pizza FAST err:it limits (Ammonia, BOD, Total N, TSS) Period of record 2/03 to 6/07
(HAR28564FAS) P » U '
12 Pine Street 8 reports with exceedances of one or more of the .
(HAPInO12FAS) FAST permit limits (N, Total N) Period of record 7/99 to 6/07
52 Clearwater Drive . . Intermittent Inspection & Reporting
(HACIe052FAS) FAST 1 exceedance including N, Total N, and BOD Period of record 8/01 to 6/07
47 Shore Road 8 reports with exceedances of one or more of the .

FAST P d of d 8/96 to 6/07
(HASho047FAS) permit limits (N, Ammonia, Total N,) eriod of record 8/56 to 6/
15 Vacation Lane 3 reports with exceedances of one or more of the .

FAST P d of d 1/98 to 6/07
(HAVacO15FAS) permit limits (N, Total N) eriod of record 1/58 to 6/
38 Hillside Raod Component replacement or service
(HAHIIO38FAS) FAST needed

Period of record 3/05 to 6/07

671 Main Street . . . .
Rosewood Manor EAST 5 intermittent reports with exceedances of one or Component replacement or service noted
(HAMai671FAS) more of the permit limits (N, Total N, BOD, TSS) Period of record 1/03 to 6/07
Saquatucket Harbor EAST 13 reports with permit limit exceedances (N, Total N, Component service noted
(HASagFAS-A) Ammonia, BOD, TSS, pH, and Fecal Coliform) Period of record 7/97 to 6/07
537 Route 28 (Main Street) 5 intermittent reports with permit limit exceedances Component replacement or service

FAST needed

(HAR28537FAS)

(N, Total N, TSS, and Fecal Coliform)

Period of record 1/01 to 6/07

0324-60650-03-11
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System Location

(Harwich BOH Tracking No.)

Type of
Treatment

Table 3-6
Bioclere Systems in Harwich

System Performance

Section 3 ¢ Summary of Relevant Data

Comments

541 Main Street

System

4 reports with exceedances of one or more of the

Good System performance noted at 10 times

(T:/i,\:ca’:;ff;tz)”ra”t Bioclere permit limits (Total N, BOD, TSS) Period of record 6/04 to 6/07
525 Long Pond 'Road . 20 reports with exceedances of one or more of the Very Frequent reporting schedule
Cape Cod Hospital Bioclere e . Good System performance noted
(HALon525 Bio) permit limits (N, Total N, BOD, Ammonia, TSS) Period of record 5/05 to 6/07
26 Pleasant Lake Avenue Bioclere 29 reports with exceedances of one or more of the | Good System performance noted at 8 times
(HAPIe026 Bio) permit limits (N, Total N, BOD, Ammonia, TSS) Period of record 10/95 to 7/07
575 Queen Anne Road Bioclere 4 intermittent reports with exceedances of one or Good System performance noted at 11 times
(HAQue575Bio) more of the permit limits (Total N, BOD, TSS) Period of record 12/98 to 6/07
333 Main Street Bioclere 3 intermittent reports with exceedances of one or Good System performance noted
(HAMai333Bio) more of the permit limits (N, Total N, BOD) Period of record 1/02 to 7/07
Rte. 39 & Rte. 137 .
Harwich East Plaza Bioclere 16 re[-:>o.rts.W|th exceedances of one or -more of the Goqd System performance noted
(HAR37000Bio) permit limits (N, Total N, BOD, Ammonia, TSS) Period of record 5/02 to 7/07
115 Sisson Road (HASis115Bio) Bioclere Period of record 12/05 to 8/06
2131 Route 28 (Main Street) . 2 intermittent reports with exceedances of one or .
(HAR28213Bio) Bioclere more of the permit limits (Total N, Fecal Coliform) Period of record 4/00 to 7/07
Oak Street/30 Leighton’s Lane . . .
Pine Oaks Il Bioclere 6 |nte'rrr?|tt'ent reports with exceedances of Total N Period of record 4/03 to 7/07
(HAOak00OB0) permit limit
436 Route 28 (Main Street) 5 intermittent reports with exceedances of one or
Seaport Village Bioclere more of the permit limits (Ammonia, Total N, BOD, Period of record 11/01 to 7/07
(HAR28436Bio) TSS)
16 Sisson Road .

. 7 reports with exceedances of one or more of the Good System performance noted
Star Market Bioclere e . .
(HASis018Bio) permit limits (N, Total N, Ammonia) Period of record 7/03 to 7/07
Rte. 39 & Rte. 137 11 reports with exceedances of one or more of the Very Frequent reporting schedule (~140)
Stop & Shop Bioclere permit limits (N, Total N, BOD, Ammonia, TSS) Period of record 4/06 to 7/07
(HAR39000Bio)

Smith
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3.14 Affordable Housing in Harwich

On May 2, 2000 the Town adopted the Local Comprehensive Plan which included a section on
affordable housing. That section includes a housing strategy for the Town of Harwich and contains
19 recommendations with respect to affordable housing. One of the recommendations calls for an
update of the affordable housing analysis every three years. A letter from the Massachusetts
Department of Housing and Community Development dated August 27, 2002 notified the Town that
in order to become housing certified by 2004 the Town must have a housing strategy in place.
According to the letter, the housing strategy must contain sufficient information and unit production
goals so as to be able to determine whether the units added are sufficient to grant future
certifications.

The Town set the following goals for affordable housing at the annual Town Meeting held on May 5,
2003.

1. To promote the annual development, whether by new construction, acquisition, and/or
conversion of existing buildings, by town action and action of others.

2. To promote the development of funding sources and income streams to support the development
of affordable housing.

3. To continue to review town by-laws, and other regulations, and strive to remove barriers
preventing the development of affordable housing.

The goals set at this Town Meeting highlighted Harwich’s commitment towards the state’s 10%
affordability goal under Chapter 40B through a wide range of initiatives. From 2003 to 2008, Harwich
added fewer than 30 units of affordable housing; however, as of July 2009, the Town had 40
affordable units permitted to proceed and another 92 affordable units in various stages of
development. The Town is continuing to work to develop affordable properties to achieve its goal of
586 affordable units.

In 2009, the Town published their affordable housing production plan in partnership with Community
Development Partnership (CDP), Housing Assistance Corporation, The Harwich Ecumenical Council for
the Homeless (HECH), and Habitat for Humanity of Cape Cod. This plan gives an update on the
progress of affordable housing and also discusses a plan for an affordable housing program into the
future. The plan defines housing goals, demographic data, housing characteristics, housing needs, and
obstacles to development and lists several properties that are being considered for affordable
housing. The plan shows that Harwich is committed to the development of affordable housing and
understands the importance of making progress towards the state’s 10% affordability goal under
Chapter 40B.

In addition to the affordable housing plan, the Town has worked with several local and regional
agencies to achieve its affordable housing goals. The agencies are listed below along with a short
description of the Town’s involvement with them and with a description of funding initiatives, if
applicable. Additional information is available in the Harwich Housing Production Plan dated October
2009, which is the source of the following list.

CDM
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1. Harwich Housing Authority

The Harwich Housing Authority was established in 1986 and currently owns and manages
20 units of affordable housing including 12 family rental units.

= Loans - The Harwich Housing Authority recently introduced a Rental Assistance Revolving Loan
Program to provide qualifying households with first, last and/or security deposits for rental
units.

= The Harwich Housing Authority received funding of $100,000 through the Town’s Community
Preservation Fund towards the purpose of making it easier for households to access year-
round housing and to build opportunities for lower income households to budget for
homeownership.

=  Buy-down Program - This program received $280,000 in funding from the Town’s Affordable
Housing Fund and $75,000 in HOME funds.

2. Harwich Community Preservation Committee

The Community Preservation Act (CPA) was enacted to provide Massachusetts cities and towns
with another tool to conserve open space, preserve historic properties and provide affordable
housing. This allows municipalities to create a community preservation fund by surcharging 3% of
the property tax with a corresponding state match of up to 100%. In November 2004, the
Harwich Town Meeting adopted the CPA and ballot approval occurred in May 2005, with the
support of 82% of all voters. Estimates indicate that the surcharge will raise approximately
$900,000 from local funds annually.

To date, the Town has allocated the following for housing:
= $90,000 for Habitat for Humanity’s development at Gomes Way.

= $100,000 for the Rental Assistance Revolving Loan Program operated by the Harwich Housing
Authority.

= $70,000 in support of HECH’s South Harwich development.

= $100,000 for predevelopment work on the Portuguese Men’s Club and CDP’s sponsored
housing development.

= $30,000 in predevelopment funding for the Housing Authority’s and CDP’s Main Street
Extension development and another $300,000 to further subsidize the affordable units.

= $25,000 sponsored by the Harwich Housing Committee towards the Harwich Housing
Authority’s administration of the American Dream Program | and an additional $20,000
towards down payment costs.

= $200,000 towards the Housing Authority’s Infrastructure Development Fund that is available
to developers who are in the beginning stages of producing rental housing. The funds can be
used for predevelopment activities or small gap financing needs.

cDM
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= Atotal of $296,750 in five articles in 2006, 2007 and 2008 towards the Rec. Building West
Harwich School Cultural/Housing Mixed-Use Development.

3. Harwich Housing Committee

The Harwich Housing Committee was established by the Board of Selectmen to further the
Town’s 10% affordable housing goal. The Board of Selectmen appoint five members that work
with the Harwich Housing Authority.

4. Harwich Council on Aging

The Harwich Council on Aging is a town department that supports Harwich’s elders. The Council
on Aging and the Town enacted a tax rebate program for qualifying seniors. The Town currently
allows seniors to work for the community and reduce their tax burden by $750 in exchange for
volunteer hours. The Town has additional tax abatement programs for income-eligible seniors,
veterans and surviving spouses geared toward reducing property tax bills.

5. Harwich Affordable Housing Fund

Harwich has an affordable housing fund designed to preserve, promote, and increase affordable
housing within the community. The Board of Selectmen is authorized to expend fund monies to
pay for a wide range of affordable housing activities associated with affordable housing projects.
Under this fund, Harwich has allocated the following for housing:

= Two contributions of $325,000 and $185,000 to Habitat for Humanity of Cape Cod for the
Gomes Way project.

= $143,000 to subsidize the resale price of two affordable homes where deed restrictions would
have resulted in unaffordable prices (the deed restrictions were rewritten to insure that the
resale price formulas were no longer tied to market values).

= Support for Barnstable County’s homelessness prevention program.

= Additional funding for predevelopment work on potential developments including $260,000
to Harwich Ecumenical Council for the Homeless and $368,000 for the Community
Development Partnership.

= $280,000 for Harwich’s Buy-down Program.

= $20,000 for American Dream |.

= $15,000 for American Dream Il.

= $20,000 for the Second Story Program.

= $5,000 towards the preparation of the Housing Production Plan.

6. Cape Cod Commission

The Cape Cod Commission was created as the regional planning and regulatory agency for the
Cape. In addition to coordinating a wide range of planning and policy activities, the Commission
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administers the Technical Assistance Program (TAP), which provides funds for consultants to
assist communities in promoting affordable housing. The Commission also manages the
allocation of a number of housing subsidy funds that can be made available to communities to
support affordable housing efforts including the oversight of HOME Program funds on behalf of
the Barnstable County HOME Consortium, the Soft Second Loan Program to subsidize mortgages
for first-time homebuyers, the DRI Fund Management, and the County Home Ownership Fund
(CHOP).

7. Barnstable County HOME Consortium

This Consortium includes all municipalities in Barnstable County and provides federal HOME
Program funding to support the financing of a wide variety of housing activities. These funds are
available to all towns participating in the Consortium, including Harwich, and are administered by
the Cape Cod Commission. HOME funding for Harwich included:

$11,800 for the HECH duplexes at Uncle Willis Lane.

= $100,000 for HECH’s Sisson Road development.

= $80,000 for Pine Oaks llI.

= $117,286 for 836 Route 28 (Little Homesteads Project).

= $64,332 for the Down Payment/Closing Cost Program.

= $71,221 for nine (9) loans as part of the Homeowner Repair Program.
= $125,000 for CDP’s Main Street Extension project.

= $75,000 for the Buy-down Program, and

= $125,000 for Habitat for Humanity of Cape Cod’s Gomes Way project.

8. Harwich Ecumenical Council for the Homeless (HECH)

Harwich Ecumenical Council for the Homeless (HECH) was formed in 1991 by clergy and lay
people from seven Harwich churches for the purpose of providing housing for homeless families
with children. HECH has developed programs in homelessness prevention, mortgage foreclosure
prevention, child care, and youth counseling. In 1996, HECH began purchasing its own rental
housing and has purchased a house or condominium to keep a family housed. The organization
raises funds from individual donors and through special events. To date the organization has
produced 15 units of affordable housing units through its Sisson Road and Uncle Willis Lane
developments and has another 14 affordable units (20 total units) underway, either under
construction or in planning including a rental development in South Harwich and a rental project
in West Harwich.
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9. Community Development Partnership (formerly called the Lower Cape Community
Development Corporation)

The Community Development Partnership (CDP), formerly known as the Lower Cape Cod
Community Development Corporation (LCCCDC), was established in 1992 to promote affordable
housing and economic development in the towns of the Lower Cape. Through its housing
development program it is creating new, year-round, affordable housing units by purchasing
existing units or building new units.

10. Habitat for Humanity of Cape Cod

Habitat for Humanity is an ecumenical, non-profit Christian ministry dedicated to building simple,
decent homes in partnership with families in need that has grown over the past two decades into
one of the largest private homebuilders in the world. The organization is in the process of
developing 13 new affordable homes in Harwich on Gomes Way.

11. Housing Assistance Corporation (HAC)

The Housing Assistance Corporation (HAC) has proclaimed its mission to “promote and
implement the right of all people on Cape Cod and the Islands to occupy safe and affordable
housing.” This non-profit organization is working throughout the Cape as a sponsor of affordable
housing developments and has a wide range of financial and educational resources available for
renters, existing homeowners and first-time homebuyers including HOME Program funding and
rental subsidies.

The Town is committed to implementing its affordable housing goals, and, in order to do so,
appropriate infrastructure must be provided to support such initiatives. Therefore, the goals of the
affordable housing initiatives in town have also been considered in the development of this
CWMP/SEIR.

3.15 Summary of Relevant Data

The present wastewater management approach in Harwich is the use of on-site septic systems on
individual properties. These systems rely mainly on primary treatment (settling) with distributed
discharge to underlying soils that act as a filter of the effluent to remove some nutrients (mainly
phosphorus) and pathogenic organisms (bacteria). The continued use of these systems town-wide is
not feasible while meeting the goals developed by the MEP for nitrogen reduction to the Town's
coastal embayments and other town planning and environmental objectives.

The data described above can collectively be used to target areas that are best suited for off-site
wastewater management options. These areas are identified using a combination of existing data
relating to soils, groundwater, wetlands, water resources, development density, areas of desired
population and economic growth (such as affordable housing and village centers), proximity to town
drinking water wells, and areas of known concern for achieving compliance with existing BOH and
MassDEP on-site system regulations.
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Section 4

Existing Water Quality Data

4.1 Introduction

This section reviews and summarizes existing water quality data in Harwich in order to assess areas
which may be impaired due to nutrient loading or other factors. This information is evaluated to help
identify the critical needs in Harwich and guide the development of wastewater management
scenarios. The focus of this section is on data that is not already incorporated into the freshwater
ponds and MEP analyses, described in detail in Sections 5 and 6, respectively.

This section addresses the quality of the Town’s groundwater resources and drinking water supply,
recreational water quality at freshwater and marine beaches, MassDEP eelgrass mapping studies, and
the attainment of designated uses in water bodies in Harwich.

4.2 Drinking Water Supply and Groundwater Quality

Information discussed in this section originates from the Harwich Water Department and the United
States Geological Survey (USGS) National Water Information System (NWIS) Database
(waterdata.usgs.gov/nwis).

4.2.1 Harwich Public Water Supply Wells and Treatment

Drinking water for the Town of Harwich is supplied from fourteen gravel-packed groundwater wells to
more than 9,800 public water accounts. These wells are located in southeast, northeast and
northwest areas of Harwich, as shown on Figure 4-1. Each well draws water from the Monomoy lens,
one of six areas of elevated groundwater that comprise the Cape Cod Aquifer. In 2011, the fourteen
wells pumped approximately 683 million gallons of raw water, and in 2010 they pumped
approximately 770 million gallons which averages to around 2.0 mgd

Table 4-1 lists the fourteen public water supply wells and their locations. Seven of the fourteen wells
are located off of Chatham Road in the southeastern portion of town, behind the Water Department’s
main office, in what is referred to as the “Main Station” tubular well-field. The other seven wells are
spread among four different locations, as listed in Table 4-1 and shown on Figure 4-1. These include
three wells off of Depot Road in South Harwich, two off of Bay Road in East Harwich, one in North
Harwich off of Westgate Road on the Brewster town line, and one off of Pleasant Bay Road in East
Harwich.

The fourteen supply wells are grouped into five Zone Il Well Protection Areas. The Zone Il is the
primary recharge area for a supply well or wells. Specifically, a Zone Il is defined as the contributing
area to a well based on 180 days of pumping at the MassDEP approved yield (maximum pumping rate)
for the well with no recharge from precipitation. MassDEP has approved the Town’s Zone |l
delineations.
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Section 4 ¢ Existing Water Quality Data

Table 4-1
Harwich Drinking Water Wells
Source Name | Source ID | Location of Source
Wells 1 through 3 4126000-01G Off Chatham Road
Well 2 4126000-02G Off Chatham Road
Well 3 4126000-03G Off Chatham Road
Main Station 4126000-04G Off Chatham Road
Well 4 4126000-05G Off Chatham Road
Well 5 4126000-06G Off Depot Road
Well 6 4126000-07G Off Depot Road
Well 7 4126000-08G Off Depot Road
Well 8 4126000-09G Off Bay Road
Well 9 4126000-10G Off Bay Road
Well 10 4126000-11G Off North Westgate Road
Well 11 4126000-12G Off Pleasant Bay Road

Note: Insert text here

In addition to the Zone Il delineations, the MEP estimated water supply well zones of contribution
(ZOC's). These are based on the actual average annual pumping rates, which are less than the
pumping rates used for the Zone Il areas. Modeling to develop the ZOC areas also includes average
annual recharge. The combination of the lower pumping rates and the inclusion of annual recharge
means that the contributing areas are smaller than the Zone lls as shown on Figure 4-1.

Harwich’s raw groundwater supply is treated with potassium hydroxide (KOH) and sodium
hypochlorite (chlorine). KOH is added at very low concentrations to increase the pH of the water and
reduce its natural corrosivity. High pH can stain plumbing fixtures and degrade drinking water quality
by leaching copper and lead out of private service lines.

Since 2004, Harwich has seen a steady increase in the concentrations of iron and manganese in its
drinking water supply from the wellfield off of Chatham Road —the source of about 60 percent of the
Town’s water supply. While these constituents do not present health concerns, they create aesthetic
issues that are displeasing to customers. As a result, in 2010, the Town began construction of the new
Bruce Cahoon Water Treatment Facility, designed to treat 6.5 million gallons per day using green sand
filtration to remove iron and manganese. This facility was completed and brought online in November
2011. With the operation of the new water treatment facility, Well No. 4, which had previously been
removed from service due to high iron and manganese levels, is now back online.

4.2.2 Harwich Public Drinking Water Supply Quality

Quality of drinking water supply is regulated under the federal Safe Drinking Water Act (SDWA). As
detailed below, water quality from Harwich’s wells is very high, and the Town’s drinking water has
met or exceeded the requirements of the SDWA during the last five years.

Smith .
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Section 4 ¢ Existing Water Quality Data

The Town of Harwich provides information about water quality testing and results in their Annual
Water Quality Report, which is sent to all public water supply customers. The 2011 Town of Harwich
Annual Water Quality Report includes the measurements of 20 different compounds. These various

compounds were measured at levels that met the parameters set forth in the SDWA. Table 4-2

summarizes the levels of the various constituents measured, as reported in the 2007 through 2011
Annual Water Quality Reports, to create a representative picture of the water quality of Harwich
drinking water over a span of five years. Note that some parameters do not need to be tested every
year, based on state regulation. Where the results reported on a particular annual water quality
report are from a prior year, the year is indicated in parentheses. In earlier years, when tests were not
taken for a particular parameter in that year, the data were not reported and are shown as such.

Table 4-2 represents an overall view of the high quality of drinking water in Harwich. Over the five

year period shown, none of the parameters were in violation of the SDWA. Levels of iron and

manganese in 2008 through 2011 exceeded the “recommended level” of those compounds, but the
newly operational water treatment plant will bring these levels down in future years.

Table 4-2

Data Reported on Harwich’s Annual Water Quality Reports, 2007 through 2011

A al Range owe 0O ghe eq Yo

Inorganic Contaminants

0324-60650-03-11

Nitrate as N (ppm) Septic systems, 10/10
fertilizers. erosion 1.40-2.00 | 1.40-2.00 0.58-1.80 ND -2.30 0.1-0.1
Turbidity (NTU) . TT/NA ND -0.86 not
Soil runoff ND -0.86 ND -0.86 ND -2.30
(2009) reported
Sodium (ppm) Road salt NA/28 14.0-31.0 14.0-31.0 8.9-32.0 10.0-28.0 8.9-23.0
Radioactive Contaminants
Gross Alpha Natural erosion 15/NA
Activity (pCi/L) 1.6-1.6(2003)
Radium-226 (pCi/L) Natural erosion 5/NA 0.1-0.1(2005)
Radium-228 (pCi/L) Natural erosion 5/NA 0.4-0.4 (2005)
Microbiological Contaminants
Total Coliform Bac- Naturall ; 5% or 0-1 0-1 0-1 not not
. atura resen -
teria (#/100 mL) y P <40/NA (2009) reported reported
Disinfection Contaminants
Haloacetic Acids Disinfection 60/NA ND - 1.00 ND - 1.00 not not not
(ppb) byproduct reported reported reported
Total Trihalo- Disinfection 80/NA | \p-770 | ND-7.70 | ND-340 | ND-570 | 2.0-580
methanes (ppb) byproduct
Unregulated Contaminants
Bromoform (ppb) Disinfection NA/NA ND — 3.60 ND — 3.60 ND — 1.70 not ND —2.20
byproduct reported
Chioride (ppm) Weathering rocks | 22%/%°0 | 13.0-340 | 397340 | 135 340 | 10.0-30.0 not
(2009) reported
CDM
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Parameter

Source

Table 4-2 (Cont’d)
Data Reported on Harwich’s Annual Water Quality Reports, 2007 through 2011

Section 4 ¢ Existing Water Quality Data

Annual Range — Lowest to Highest Measured Value

Unregulated Contaminants (Cont’d)

Chloroform (ppb) Disinfection NA/NA ND — 1.80 ND — 1.80 ND — 3.50 0.6—4.00 0.540 -
byproduct 3.20
Dibromochloro- Disinfection NA/NA ND = 1.70 ND — 1.70 ND — 0.66 not ND - 0.76
methane (ppb) byproduct reported
Unregulated Contaminants (continued)
Methyl Tertiary .. NA/NA ND -3.00 ND -3.00 0.001
Fuel addit ND -3.00 ND -1.00
Butyl Ether (ppb) uetadditive (2009) (2009) (2004)
Sulfate (ppm) Natural 250/250 | 5 70 110 | >397810 | 535 510 | 5.00-870 | 420-9.30
(2009)
Chlorine (free, . . 0.01-0.30 0.010-
opm) Disinfection 0.01-0.30 (2009) 0.01-0.30 | 0.01-0.30 0.50
Secondary Contaminants
Total Iron (ppm) ND-0.33 not
Natural 300/0.3 ND-1.40 ND-0.33 ND -0.58
atura / (2009) reported
Total Manganese 0.008 - 0.26 0.008 — not
(ppm) Natural 50/0.05 |0.004-0.18 (2009) 0.26 ND-0.19 reported
Lead and Copper
Lead (ppb) Plumbing o* o*
corrosion and 15/0 o* 2* 2%
. (2009) (2009)
natural erosion
Copper (ppm) Plumbing o* o
corrosion and 1.3/1.3 o* 5* o*
(2009) (2009)

natural erosion

* = Number of tested sites above the EPA action level; these values do not constitute a violation of the standard

MCL = Maximum contaminant level, which is the highest level of a contaminant that is allowed in drinking water. MCLs are
set as close to the MCLGs as feasible using the best available treatment technology.

MCLG = Maximum contaminant level goal, which is the level of contaminant in drinking water below which there is no known
or expected risk to human health. MCLGs allow for a margin of safety.

ND = Not detected
NA = Not applicable

TT = Treatment technique, which refers to a required process intended to reduce the level of a contaminant in drinking

water.

Results presented in RED indicate a violation of the SWDA standard.

4.2.3 Nitrate in Drinking Water

Of particular interest for wastewater planning are nitrate concentrations. Of the many compounds
tested for, detected levels of nitrate are important because they can serve as an indicator of fertilizer
run-off, stormwater recharge, and leachate from septic tanks entering the water supply. As shown in
Table 4-2, other constituents measured do not typically originate from septic systems and therefore
cannot be managed by a change in wastewater handling methodology.

Ot
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Section 4 ¢ Existing Water Quality Data

A June 2007 Stearns and Wheler report entitled, “Town of Harwich Evaluation of Wastewater
Management Options for Freshwater Ponds” and a case study report for the Great Sand Lakes,
reviewed 10 years of water supply monitoring data for Harwich Wellfields No. 1 and 2. These studies
found an average of 0.58 mg/L of nitrate in the water pumped from Wellfield No. 1 and an average of
0.47 mg/L of nitrate in the water pumped from Wellfield No. 2. The report determined that these low
concentrations, which are desirable, are due to the large amount of protected land in the supply well
watersheds and may also be due to nitrogen removal (natural attenuation) that occurs as the
groundwater flows through the Great Sand Lakes.

More recent data suggest a slight rise in nitrate levels, though still well below required and suggested
regulatory limits. The 2012 average nitrate concentration in the wells in the same vicinity (off
Chatham Road) was 0.73 mg/L. The average nitrate concentration detected in 2011 across all public
water supply wells was 1.1 mg/L, and in 2010 it was 1.8 mg/L. Both values are well below the SDWA
primary Maximum Containment Level (MCL) of 10 mg/L and the Cape Cod Commission goal of 5 mg/L.

Figure 4-2 shows the nitrate levels measured by the Harwich Water Department at each drinking
water well in the period of 1987 through 2004, with additional data shown from March 2012. As seen
in Figure 4-2, Pleasant Bay watershed sampling stations #8 and #9 (at Well Nos. 8 and 9) tend to have
the highest nitrate concentrations, while all readings from other wells within the system have
consistently been below 2.0 mg/L. The other Pleasant Bay watershed well (Well No. 11) has the next
highest nitrate concentration indicating the contributing areas have more development within them.

4.2.4 USGS Groundwater Monitoring Wells

Historic groundwater data were obtained from the USGS NWIS Database for twenty-one groundwater
monitoring wells in Harwich, as shown on Figure 4-3. Note that these are different from water supply
wells and are located both within and outside of Zone Il areas. Groundwater samples from nineteen of
these wells were analyzed for nitrate. Sample frequency varies, but data is available between 1972
and 1986. The historic groundwater data are useful in providing a context and an understanding of
past conditions. Nitrate concentrations ranged from non-detect to 3.8 mg/L, with a measured
concentration of 6.2 mg/L in one water sample. The nitrate detection of 6.2 mg/L was measured in a
water sample from well MA-HJW 49 (near wells 1 and 2 off Chatham Road) collected in January 1975.
Nitrate was measured at a concentration of 1 mg/L in the most recent round of sampling conducted in
March 1985 at this same well.

4.3 Harwich Beaches

The sources of the information discussed in this section are the Barnstable County Department of
Health and Environment and the Harwich Water Quality Management Task Force, through their
respective water quality data collection and reporting programs.

Beaches in Harwich consist of a mixture of saltwater beaches along the coastal shoreline and
freshwater beaches that exist along the shores of Harwich’s many freshwater ponds. Interviews with
local Board of Health officials revealed that the water quality of Harwich’s beaches is generally very
good. Isolated instances have occurred where the bacterial limits have been exceeded, usually in
response to a stormwater discharge after a rainfall event. However, beach water quality is good
enough to have warranted a reduction in the sampling frequency of saltwater beaches in Harwich
based on state regulations, as described below.
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Figure 4-2. Nitrate Results for All Public Drinking Water Supply Wells

(data from Harwich Water Department)
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Section 4 ¢ Existing Water Quality Data

4.3.1 Water Quality of Harwich Beaches

The Massachusetts Department of Public Health (MDPH) administers the “Beach Program” for all
beaches in the Commonwealth. All beaches are sampled regularly during the bathing season as part of
a three-tiered monitoring program. Sampling and monitoring twice weekly is required for beaches
classified as Tier 1. Tier 2 beaches require weekly monitoring. A classification of Tier 3 signifies beach
waters of “low health concern” and requires less frequent monitoring.

In June 2007, the MDPH determined that the sampling frequency could be reduced due to the good
water quality of many of Harwich’s saltwater beaches. These beaches meet Tier 3 requirements with
no known pollution or health concerns. In MDPHs findings regarding the classification request, they
concluded that, “there are no water quality concerns for the beaches. There were no single sample or
geometric mean exceedances for the two seasons’ worth of data provided with the sanitary surveys
submitted by the Harwich Board of Health in support of the frequency reduction.”

The beach sampling program measures colonies of Escherichia coliform (“E. coli”) and enterococci as
indicator organisms for water quality, per state regulations listed in 314 CMR 4.00. The maximum
single-sample standard for marine waters is 104 colony forming units (cfu) of enterococci per

100 milliliters (100 mL), and the geometric mean of the five most recent bathing season samples
cannot exceed 35 cfu/100 mL. For fresh water, either enterococci or E. coli bacteria are used as
indicators. The E. coli single-sample limit for recreational fresh water is 235 cfu/100 mL, and the
enterococci limit is 61 cfu/100 mL. In addition, the geometric mean cannot exceed 126 cfu/100 mL of
E. coli or 33 cfu/100 mL of enterococci in the five most recent bathing season samples according to
state regulations.

A list of all Harwich public and semi-public beaches and the sampling results for 2007 through 2011
are provided in Table 4-3. All beaches were tested from June through August, during the height of
recreational use. The highlighted cells represent at least one exceedance of recreational water quality
standards for a particular beach in a particular year.

Table 4-3
Harwich Beach Sampling Results, 2007 through 2011

Public Marine Beaches

Earle Road Beach 13/0 14/1 4/0 4/0 3/0
Pleasant Bay 13/0 5/1 4/0 4/0 4/0
Red River Beach (East) 13/0 6/2 4/0 4/0 4/0
Red River Beach (West) 13/0 14/1 15/1 14/1 13/0
Red River Beach (Middle) 13/0 14/1 15/1 11/1 3/0
Marine Beaches Varianced as of 2011 (Reduced Sampling Frequency)
Atlantic Avenue Beach 4/0 4/0 4/0 4/0 4/0
Bank/Bayview 4/0 4/0 4/0 4/0 5/0
Brooks Beach 4/0 4/0 4/0 4/0 4/0
Grey Neck Beach 4/0 4/0 4/0 4/0 4/0

Smith .
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Harwich Beach Sampling Results, 2007 through 2011

Table 4-3 (Cont’d)

Section 4 ¢ Existing Water Quality Data

2008

Marine Beaches Varianced as of 2011 (Reduced Sampling Frequency) (Cont’d)

Merkel Beach 4/0 4/0 4/0 4/0 4/0
Neel Road Beach 4/0 4/0 4/0 4/0 4/0
Pleasant Road Beach 4/0 4/0 4/0 4/0 4/0
Seabreeze Road 4/0 4/0 4/0 4/0 4/0
Wah Wah Taysee 4/0 4/0 4/0 4/0 4/0
Zylpha Road Beach 4/0 4/0 4/0 5/0 13/0
Freshwater Beaches
Bucks Pond 16/3* 13/0 15/1 13/0 13/0
Hinckley’s Pond 13/0 13/0 14/0 13/0 13/0
Long Pond 1 (Cahoon Street) 13/0 13/0 14/0 13/0 13/0
Long Pond 2 (Long Pond Drive) 13/0 13/0 14/0 13/0 13/0
Long Pond 3 (Route 124) 13/0 14/1 14/0 13/0 13/0
Robbins Pond 15/2* 13/0 14/0 13/0 13/0
Sand Pond 14/1 13/0 14/0 13/0 13/0
Seymour Pond 13/0 14/1 14/0 13/0 13/0
Skinequit Pond 13/0 13/0 14/0 13/0 13/0
TOTAL PUBLIC BEACHES 228/6 212/8 209/3 195/2 194/0
Semi-Public Marine Beaches
Allen’s Harbor Assoc. (Dunes Road) 13/0 12/0 12/0 12/0 11/1
Old Mill Point Assoc. (Seaway) -- 12/0 12/0 12/0 12/0
Old Mill Point Assoc. (Strand Way) 13/0 13/1 12/0 14/2 12/0
The Belmont 13/0 12/0 12/0 14/2 12/0
Wequassett Inn Resort 13/0 12/0 13/1 12/0 13/1
Stone Horse Yacht Club 13/0 -- -- - --
Wychmere Harbor Club 13/0 -- -- - --
Semi-Public Freshwater Beaches

Great Sands (Buck’s Pond/ Clearwater) 16/3* 13/1 12/0 12/0 12/0
Great Sands (Joseph’s — Vacation) 17/3* 12/0 12/0 14/2 12/0
Great Sands (Lakeside Terrace) 2/0 -- 12/0 12/0 12/0
Sandy Shore Assoc. (Aunt Edie’s) 13/0 12/0 12/0 12/0 12/0
TOTAL SEMI-PUBLIC BEACHES 126/6 98/2 109/1 114/6 108/2

Note: *These sites were tested for Entercocci rather than E. coli during the exceedances shown, with the exception of one of
the three exceedances at Buck’s Pond, which was an E. coli exceedance.

Note that in 2011, between the dates of June 29" and July 13™, the testing methodology was changed
to utilize enterococci rather than E. coli as the bacteriological water quality indicator for fresh water
beaches. This resulted in a marked increase in the number of violations, which brought into question
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Section 4 ¢ Existing Water Quality Data

the validity of the indicator organism. Since that time, side-by-side testing has been performed for
both E. coli and enterococci at fresh water beaches, which has supported the belief that the two
indicators are not interchangeable, with E. coli measurements consistently low, while enterococci
samples exhibit more variability.

As shown in Table 4-3, in 2011, of the 15 public saltwater beaches that were tested, all came back
with acceptable results within the state limits. Out of the nine freshwater beach locations that were
tested, six violations were registered by three separate beaches between mid-June and mid-July,
largely attributable to the testing changes described above. Overall, Harwich has seen exceptional
beach water quality over the last five years, with consistently low bacterial test results and infrequent
closures, especially at public marine beaches.

4.3.2 Harwich Water Quality Management Task Force Bacterial Data

In addition to beach sampling conducted by Barnstable County, bacterial sampling has also been
conducted for fecal coliform in Harwich harbors by the Harwich Water Quality Management Task
Force. Detections in water samples in 2011 generally did not exceed the typical treated wastewater
discharge threshold of 200 cfu/100 mL, although the Massachusetts shellfish harvesting threshold of
14 cfu/100 mL was exceeded in several locations. Fecal coliform sources to Harwich harbors include
stormwater discharges, septic system failures, boat waste discharges, wildlife and other sources.
Failed septic systems do not appear to be a major contributor to fecal coliform levels in Harwich
harbors based on the data collected in 2011 and past years, as shown below.

Figure 4-4 provides the long-term fecal coliform sampling results, and the text which follows
summarizes the results for each of the MEP watersheds. Note that all samples reported as <10
cfu/100 mL are shown as 10 cfu/100 mL.

= Saquatucket Harbor — Based on fecal coliform data from 2007 through 2011, concentrations
regularly exceed the shellfish limit and occasionally exceed the 200 cfu/100 mL wastewater
discharge standard. Exceedences were sporadic and a detailed watershed evaluation would be
required to identify the sources. A 2003 Harbors Interim Report indicated that wildlife is a
possible source when high fecal coliform concentrations are measured.

=  Wychmere Harbor — Based on fecal coliform data from 2007 through 2011, concentrations
occasionally exceeded the shellfish limit and exceeded the 200 cfu/100 mL level once in 2009.
Stormwater from Route 28 discharges to the harbor, but fecal coliform concentrations have
remained low.

= Allen Harbor — Fecal coliform data from Allen Harbor had exceedences of both standards at all
three sampling locations. A detailed study conducted prior to 2007 had concluded that wildlife
appears to be the primary source of fecal coliform, as described in more detail below.
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Figure 4-4. Long Term Fecal Coliform Sampling Results
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Section 4 ¢ Existing Water Quality Data

= Herring River —In 2011, the 200 cfu/100 mL standard was only exceeded at the North Road
sampling location, while the shellfishing standard was also exceeded at all three locations
sampled. Fecal coliform data from 2007 through 2011 had consistent exceedences of both
standards at the North Road location and occasionally at the Route 28 boat ramp. The Wixon
Dock sampling location consistently had very low fecal coliform levels. The 2003 Harbors
Interim Report indicated that some exceedences in the Herring River appear to be connected to
stormwater run-off, though wildlife is also a possible source. Further investigation would be
needed to confirm coliform sources.

4.3.3 Allen Harbor Fecal Coliform Study

A study was conducted in 2003 to identify sources of fecal coliform in the Allen Harbor watershed.
Results are documented in the Fecal Coliform Evaluation and Mitigation Planning for the Allen Harbor
Watershed Report (Stearns & Wheler 2003). Water samples from Allen Harbor have been tested for
fecal coliform since 1989. High fecal coliform values, typically 1,000 to 3,000 cfu/100 mL were
measured north of the Lower County Road Bridge in 2002. The highest values in the study period
occurred during the summer of 2002 at Route 28, with fecal coliform values of 5,000 to 38,000
cfu/100 mL. The study did not identify any septic system discharges which reached the harbor directly.
According to the study, local wildlife appears to be the primary source of the fecal coliform in this
location.

4.3.4 Conclusion for Bacterial Contamination

Wastewater has not been identified as a likely source of elevated levels of fecal coliform in Harwich’s
harbors, at marine bathing beaches, or in the upper Herring River. Bacteria and pathogens in marine
waters are therefore not considered further in this CWMP/SEIR, as a change in wastewater
management strategy does not appear to be necessary to control bacterial contamination. The
sources of bacteria at Harwich’s freshwater bathing beaches are not well studied. However, since the
analysis of freshwater ponds in Section 5 recommends consideration of sewering in areas where other
evidence exists of potential wastewater inputs due to nutrient loading, any bacterial inputs originating
from septic systems in these areas should also be remedied.

4.4 MassDEP Eelgrass Mapping Program

Eelgrass is used as a biological health indicator to assess the impacts of nutrients on overall ecosystem
health. As described further in Section 6, impacts to eelgrass beds were used to assess the health of
Harwich’s bays, estuaries, and rivers early in the MEP process. Much of this information was based on
the MassDEP Eelgrass Mapping Program data described herein
(www.mass.gov/dep/water/resources/maps/eelgrass/eelgrass.htm). Eelgrass beds in Harwich
estuaries were delineated as part of the MassDEP program in 1995 and 2001. Mapping of this
information is available through MassGIS (www.mass.gov/mgis/eelgrass.htm). Aerial photographs
from 1951 were compared to the MassDEP maps to estimate the distribution of eelgrass prior to
watershed development. Continued mapping of eelgrass beds in future years by MassDEP is
anticipated.

Eelgrass was present in the Herring River in 1995 up to the limits of the mapping project at the Route
28 bridge. The eelgrass coverage in the Herring River declined in 2001 and had declined to a negligible
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Section 4 ¢ Existing Water Quality Data

amount in 2010. Eelgrass coverage in Nantucket sound at the Harwich beaches declined from 1995 to
2001 between the Herring River and Wychmere Harbor.

Eelgrass was not present in Allen Harbor, Wychmere Harbor, and Saquatucket Harbor in 1995 or 2001.
Saquatucket Harbor is a manmade harbor. The area was dredged in the late 1960s by the Army Corps
of Engineers to form the harbor which is used primarily as a marina. Wychmere Harbor was formed by
dredging the outlet from a freshwater kettle pond to Nantucket Sound. Since all three harbors are
regularly dredged, the presence or absence of eelgrass in the harbors is not a good indicator of
ecosystem health in those locations.

A comparison of eelgrass mapping from 1951, 1995, and 2001 for Pleasant Bay reveals that eelgrass
coverage has declined 24%. The MEP Pleasant Bay Report also reviewed an additional eelgrass survey
by shallow draft boat conducted for the Town of Chatham in 2000. In this study, eelgrass was
observed adjacent to the creek inlet in lower Muddy Creek, located on the boundary between
Harwich and Chatham.

As stated above, this information was used in the initial MEP analyses and will continue to be used as
improved wastewater management strategies are implemented to aid in assessing their success.

4.5 Water Quality Classifications and Impaired Waterways
4.5.1 Massachusetts Water Quality Classifications

Similar to the bacterial sampling described above, other water quality sampling of Harwich harbors
and the Herring River has been conducted by the Harwich Water Quality Management Task Force
since 2001. Water samples from various locations and depths in Nantucket Sound, Saquatucket
Harbor, Wychmere Harbor, Allen Harbor, the Herring River, and West Reservoir were analyzed for
nutrients. This data has been used extensively in the MEP evaluations described in Section 6 and is
therefore not described in this section except as it pertains to the attainment of assigned water
quality classifications and water body impairments.

As described in Section 1, tidal and marine waterbodies are divided into various classes according to
Massachusetts water quality standards (314 CMR 4.00). For tidal waters, Class SA waters provide
excellent habitat for wildlife and suitable water quality for shellfish growth and harvesting. A
threshold value of 6 mg/L dissolved oxygen is set for Class SA waterbodies to support fish habitat. The
following summarizes the water quality data pertaining to dissolved oxygen from the Harwich Water
Quality Management Task Force data.

= Herring River — During the sampling period analyzed (2001 to 2006), dissolved oxygen in the
Herring River was below 6 milligrams per liter (mg/L) — the Massachusetts standard for Class SA
waters — in 74% of samples collected at Lower County Road, 91% of samples collected at Route
28, 97% of samples collected at North Road, and 96% of samples collected at Lothrop Road. The
northern section of the Herring River is a naturally occurring wetland area. Low dissolved
oxygen often occurs in wetland areas.

=  Allen Harbor — Dissolved oxygen was below the 6 mg/L standard for Class SA waters in 87% to
92% of samples collected at sampling stations at Hulse Point, the harbor marina and Allen
Harbor Creek.
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Section 4 ¢ Existing Water Quality Data

=  Wychmere Harbor - Dissolved oxygen was below 6 mg/L in 90% of samples collected from the
bottom of the water column and 45% of samples collected in the middle of the water column
within the harbor.

= Saquatucket Harbor - Dissolved oxygen in Saquatucket Harbor was below 6 mg/L in 97% of
samples collected from the bottom of the water column and 55% of samples collected in the
middle of the water column.

The values below the DO threshold of 6 mg/| are undesirable and indicate nutrient over-enrichment in
these waterways, causing algal growth and depleted DO levels. These levels reinforce the needs
presented in Section 6 to reduce nitrogen inputs to Harwich’s marine waterways through improved
wastewater management strategies.

For freshwater bodies, Class A waters are suitable for public water supply and provide excellent
habitat for wildlife. Class B waters are similar to Class A waters but may require treatment before use
as a public water supply. Dissolved oxygen standards are defined based on the class of water body and
the type of fish habitat. Warm water fisheries have mean daily temperatures in the summer months
greater than 68 °F and do not support trout. Most ponds in Harwich would be classified as warm
water fisheries. Cold water fisheries have mean daily temperatures of less than 68 °F and support
trout. The CCC review of pond data indicates that John Joseph Pond would be classified as a cold
water fishery. Detailed discussion of DO sampling results in Harwich’s freshwater bodies is provided in
Section 5.

4.5.2 Impaired Waterways and Waterbodies

The 2006, 2010, and 2012 “Integrated List of Waters” were reviewed for the inclusion of water bodies
in Harwich. These documents list the quality of waters in Massachusetts per Sections 303(d) and
305(b) of the Clean Water Act (CWA). Section 305(b) of the CWA formalizes the review process of
waters and their ability to support the designated uses identified in each states’ surface water quality
standards. Section 303(d) identifies waterbodies in Massachusetts that are not expected to meet
surface water quality standards and then schedules them for Total Maximum Daily Loads (TMDLs) to
be assigned for specific contaminants or criteria. A TMDL establishes the maximum amount of a
pollutant that may be introduced into a water body while still maintaining water quality standards.
The formulation of the 303(d) List includes a more rigorous public review and comment process than
does reporting under Section 305(b), and the final version of the list must be formally approved by the
U.S. EPA. The 2012 list has been approved by EPA.

A review of the 2012 Integrated List of Waters identified the following seven water bodies in Harwich.
The reasons for inclusion on the list are also shown below for each water body:

= Hinckleys Pond — listed as attaining some uses, others not assessed (was previously listed as “no
uses assessed” in 2006 and 2010);

=  Muddy Creek — listed due to total nitrogen and fecal coliform;
= Herring River — listed due to fecal coliform;

= Long Pond - listed due to organic enrichment and low dissolved oxygen;

cDM
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Section 4 ¢ Existing Water Quality Data

*  Saquatucket Harbor — listed due to fecal coliform;
=  Round Cove — listed due to total nitrogen; and
= Pleasant Bay — listed due to total nitrogen.

All of the waterways listed above were investigated in more detail either as part of the freshwater
ponds analysis in Section 5 or the MEP analyses in Section 6. Together with the information provided
herein, these three sections provide a comprehensive summary of the water quality data gathered
and analyzed during the development of this CWMP.

4.6 Conclusions

Based on the above information, the following conclusions can be drawn:

= Harwich public drinking water supply wells appear to be adequately protected from nitrate
impacts coming from septic systems. All wells meet the drinking water standards. Three wells in
the Pleasant Bay watershed exhibit the highest nitrate levels (2-3 mg/I range) but do not
warrant sewering those areas solely for this issue. However, nitrogen reduction in this
watershed to address meeting the TMDL should target zones of contribution in the three wells
to help maintain nitrate concentrations.

= The water quality at Harwich fresh water and salt water beaches appears to be fine under
normal conditions. Bacterial contamination from septic systems does not appear to be a
concern. Stormwater best management practices should be employed. Impacts from boat
wastes and adjacent wildlife habitats should continue to be evaluated.
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Section 5

Assessment of Freshwater Ponds

5.1 Introduction

This section describes assessments conducted both as part of this CWMP/SEIR and by others over the
last several years to evaluate the health of freshwater ponds in Harwich. The section concludes with
recommendations for enhanced watershed management and further evaluation of specific ponds.

5.2 Pond Health Assessment

The Town of Harwich has approximately 22 ponds with a total area of several hundred acres. The Cape
Cod Pond and Lake Stewardship (PALS) program has consistently sampled up to seventeen locations
annually in sixteen of Harwich’s ponds, typically in July, August, and/or September. Data from the
PALS sampling program for 2006-2010 were reviewed for the analysis contained in this section.
Discrete data for Long Pond and Seymour Pond were not provided for this assessment, but discussion
regarding these ponds is included because they are partially within the town boundary of Harwich.
Ponds with three years or more of sampling data are listed in Table 5-1. Figures 5-1 and 5-2 present
several of the larger ponds in Harwich and show which ponds are impaired, high quality, or require
additional data.

Table 5-1
Harwich Ponds Sampled by the PALS Program
PALS Sampling Years for

Name Area (Acres) Max Depth (feet) Data Provided
Andrews Pond 6.7 27 2006-2008
Aunt Edies Pond 22 7 2006-2010
Bucks Pond 34.3 30 2006-2010
Cornelius Pond 12.5 7 2006-2008
Flax Pond 17.3 20 2006-2010
Grass Pond 204 3 2007-2010
Hawksnest Pond 27.3 26 2006-2010
Hinckleys Pond 174.2 26 2006-2010
John Joseph Pond 21.8 55 2006-2010
Long Pond 734.7 66 *
Robbins Pond 331 12 2006-2010
Sand Pond 23 20 2006-2010
Seymour Pond 181.9 38 *
Skinequit Pond 18 32 2006-2010
Walkers Pond 35.6 26 2006-2010
White Pond 12.1 20 2006-2009

Note: (*) Data not provided
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Section 5 ¢ Assessment of Freshwater Ponds

Data from the PALS program and previous water quality analyses have been reviewed to prepare an
overall assessment of pond health. This assessment can be used to suggest if construction of a
wastewater collection network in the vicinity of the ponds might improve pond health. As discussed
below, data on pond water quality alone may not be sufficient to determine if sewering of properties
near a pond will improve pond health. This is because wastewater is only one source of phosphorus,
typically the limiting nutrient in freshwater ponds. Other potentially significant sources include runoff
from impervious surfaces, excess fertilizer application, runoff from cranberry bogs, birds and other
wildlife, and regeneration of phosphorus from the bottom sediments of ponds.

Thus, in this section, we consider available water quality data along with the degree of development
near the pond to suggest if actions are needed to improve pond health. In general, actions are either
watershed-based measures to address external sources of phosphorus, or in-lake measures to address
internal loading (from sediment regeneration). It is important to understand the relative magnitude of
internal versus external loads because action taken to address one may not successfully improve pond
health if it is not the dominant load to a pond. In some instances it could be necessary to take both
watershed and in-lake actions.

5.2.1 Water Quality in Kettle Ponds

The ponds in Harwich are primarily kettle ponds, formed as depressions left by ice blocks following the
retreat of the glaciers. In their original state, the ponds on Cape Cod are naturally clear and acidic due
to few sources of nutrients and soils of granitic origin. The pond water surface is often a reflection of
the groundwater table.

The typical physical setting of the ponds on Cape Cod aids both to protect and threaten their water
quality. The protection is offered by the relatively high permeability soils of the ponds’ watersheds.
These soils soak up precipitation resulting in limited runoff in an unaltered watershed. The soils also
tend to bind phosphorus, making it unavailable for transport through groundwater into the ponds;
though with sufficient time (several decades or longer) and/or with a very large source (such as a
discharge of effluent from a wastewater treatment plant that does not treat for phosphorus), the
binding sites will be occupied and continued addition of phosphorus will move through the soils.

The introduction of phosphorus to ponds is important because an increase in phosphorus will increase
plant growth (typically as algae), which can lead to degraded water quality through loss of water
transparency, noxious algal blooms, and impairment or death of aquatic life through loss of oxygen.

Kettle ponds are sensitive to anthropogenic phosphorus loadings, and it only takes a small increase in
phosphorus to alter the pond’s water quality. The physical setting is thus a threat to water quality
because most kettle ponds have long residence times (slow flushing rates). This means that additional
phosphorus that reaches the ponds will remain in the ponds unless lost through an outlet stream (for
those few ponds with outlets) or by deep burial. Thus, many kettle ponds have their principal source
of phosphorus generated from within the pond, typically through regeneration of phosphorus at the
sediment-water interface under no oxygen (anoxic) conditions. In kettle ponds, historic sources of
phosphorus (such as fertilizer runoff from agricultural activities or large waterfowl populations) can
continue to affect pond water quality long after their input to the pond.

CDM
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Section 5 ¢ Assessment of Freshwater Ponds

5.2.2 Indicators of Pond Health

The PALS sampling program involved collecting Secchi depth readings, vertical profiles (multiple
readings with depth) of temperature, pH, and dissolved oxygen (DO), and two discrete samples (top
and near bottom of the pond) for analysis of phosphorus, total nitrogen (TN), and chlorophyll-a
concentrations. The use of these parameters in assessing pond health is discussed below.

= Secchi depth: Secchi depth is a measure of water clarity. It is the depth at which a Secchi disk
can no longer be seen as it is lowered through the water column. Waters with low Secchi depth
readings can occur naturally (e.g., if wind/waves suspend bottom sediment) or be an indicator
of degraded pond health (e.g., high concentrations of algae). A Secchi depth of 4 feet or more
generally indicates suitability for swimming based on water clarity.

= Dissolved oxygen: Adequate concentrations of dissolved oxygen are necessary to sustain fish
and other aquatic organisms and prevent offensive odors.

MassDEP’s water quality standards require oxygen levels to be greater than either 5 or 6 mg/I
depending on the characteristics of the pond. Some Harwich ponds are considered shallow
ponds and thus must meet the 5 mg/| threshold to support warm-water fish.

Waters are termed anoxic when oxygen levels drop below 1 mg/L. When a shallow pond has
little to no oxygen at its bottom, this suggests that the decomposition of organic matter at the
pond bottom is sufficient to use all available oxygen in between mixing. When a pond has
anoxic bottom waters, phosphorus can be regenerated from the sediments to the overlying
waters, which in shallow ponds is typically available to fuel algae or aquatic plant growth.

=  Phosphorus: Phosphorus is a key nutrient influencing plant growth in ponds. Phosphorus is
usually the limiting nutrient to freshwater ponds, such that increasing its concentration alone
will result in greater plant productivity.

Currently, MassDEP does not have a numerical criterion for phosphorus unless the water body
is subject to a TMDL or site-specific criterion; however, discharges that result in excessive
aquatic plant or algal growth (eutrophication) need to be controlled.

= Nitrogen: Nitrogen is an essential nutrient for plant growth; nitrogen is usually sufficiently
abundant in freshwater systems and thus does not limit plant growth. In some highly eutrophic
lakes (which have excess phosphorus — more than plants can use to grow), nitrogen can become
the limiting nutrient for plant productivity. In these cases, an ecological advantage is afforded to
certain blue-green algae that have the ability to obtain nitrogen from the atmosphere (called
fixing nitrogen) and use this nitrogen as a nutrient source to fuel algal growth. Thus nitrogen
limitation in ponds with excess phosphorus concentrations can be a factor in blue-green algal
bloom:s.

Currently, MassDEP does not have a numerical criterion for nitrogen unless the water body is
subject to a TMDL or site-specific criterion; however, discharges that result in excessive aquatic
plant or algal growth (eutrophication) need to be controlled.

CDM
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Chlorophyll-a: Chlorophyll-a is a direct measure of a green pigment that transforms light energy
into chemical energy in photosynthesis. Chlorophyll-a indicates the presence of phytoplankton
(algae) biomass; the trophic status of ponds is often determined from the summer mean
chlorophyll-a concentration.

Currently, MassDEP does not have a numerical criterion for chlorophyll-a unless the water body
is subject to a TMDL or site-specific criterion. However, Mark Matteson of MassDEP indicated
that the Commonwealth’s water quality standards may be modified to include a new standard
for chlorophyll-a. The standard would allow chlorophyll-a levels to exceed 16 pg/L only once
during a growing season.

There are two additional methods for using water quality data to evaluate pond health: trophic status
and the guidelines for pond health established by the CCC.

Trophic Status: This is an integrative measure typically considering at least one of the following
parameters: Secchi depth, seasonal average phosphorus concentration, and chlorophyll-a
concentration. A common trophic status index (TSI) was derived by Carlson from work on
northern temperate lakes. Table 5-2 (www.Secchidipin.org/tsi.htm) provides values used to
evaluate the TSI and gives examples how fisheries and recreation in these lakes can be affected
as the trophic status moves from oligotrophic to mesotrophic to eutrophic.

Table 5-2
Carlson Trophic Status Index Metrics

Chloro- Secchi Total

phyll Depth | Phosphorus Attributes Fisheries & Recreation
(ug/1) (feet) (ug/1)

Oligotrophy: Clear water,
<30 <0.95 >26 <6 oxygen throughout the year in | Salmonid fisheries dominate
the bottom waters
30-40 09526 | 26-13 6-12 Bottom waters of shallo_wer Salmonid fisheries in deep
lakes may become anoxic lakes only
e easng | 26k of o9gen n boton
40-50 | 2.6-73 | 137 12-24 ey clear; N8 | waters results in loss of
probability of no oxygen in .
- salmonids.
bottom waters during summer
Eutrophy: No oxygen in ) . .
50-60 7.3-20 7-3 24-48 bottom waters, macrophyte Warm-water f'.She”es only.
! Bass may dominate.
problems possible
luegreen lgoe dominate, | Mo e P S 2
60-70 20-56 1.5-3 48-96 algal scums and macrophyte ! nsparency
may discourage swimming and
problems .
boating
Hypereutrophy: (light limited
70-80 56-155 0.8-1.5 | 96-192 productivity). Dense algae and | *
macrophytes
>80 >155 <0.8 192-384 Algal scums, few macrophytes Rough fish dgmlnate; summer
fish kills possible

Note: (*) Data not provided
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= CCC guidelines: The CCC has established guidelines for pond health for phosphorus, nitrogen,
and chlorophyll-a concentrations. The guidelines are based on the statistical analysis of data
from 195 ponds in the first PALS snapshot in 2001, and they establish threshold values to
“identify ponds minimally impacted by human activities.” The threshold values were
determined following a US EPA methodology for establishing eco-region reference values. The
two threshold values developed by the CCC represent (1) the lower 25th percentile of all water
quality data and (2) the upper 25th percentile of unimpacted ponds. The second reference
value is based on 2001 water quality data of eight ponds across the Cape. The reference values
are shown in Table 5-3 below.

Table 5-3
CCC Pond Water Quality Guidelines
Upper 25" Percentile of Unimpacted

Water Quality Indicator Lower 25 Percentile of All Ponds

Pond

Total Phosphorus (ug/l) 10 7.5
Total Nitrogen (mg/l) 0.31 0.16
Chlorophyll-a (ug/l) 1.7 1.0

5.2.3 Assessment of Pond Health

The 2006-2010 PALS data for Harwich ponds were reviewed and compared to indicators of pond
health. In addition, 2001-2005 PALS data were analyzed in the Review and Interpretation of Harwich
Ponds Volunteer Monitoring Data Final Report (Eichner, 2006) herein referred to as the Harwich
Ponds Report. Additional information from the following sources was included in this summary:

= Harwich Ponds Ecologic Memoranda (Moran, 2008 and 2011) herein referred to as the Ecologic
Memos;

= Guidance Document and Case Study Report for The Great Sand Lakes (Stearns & Wheler LLC
and Ecologic LCC, 2007) herein referred to as the GSL Report;

*= Harwich Ponds Fact Sheets (Harwich Water Quality Task Force, 2006) herein referred to as the
HWQTF Fact Sheets; and . i .

=  Brewster Freshwater Ponds: Water Quality Status and
Recommendations for Future Activities (SMAST, 2009)
herein referred to as the Brewster Ponds Report.

Andrews Pond

Andrews Pond is categorized as a deep, oligotrophic pond.
The shoreline of Andrews Pond has fewer than ten housing
units within a 300-ft buffer from the water’s edge. The area
upgradient of the pond is generally low density residential
surrounded by minor roads. Limiting further development of
the area upgradient of the pond and surrounding the
western edge of the pond will help in protecting the water
quality of Andrews Pond. In general, the water quality

DM Satellite Image of Andrews Pond, Harwich, MA
cs:nith
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conditions of Andrews Pond appear stable based on PALS data available through 2008.
Discrete data from 2006-2008 are summarized below:

= 22 out of 23 DO measurements were greater than the state DO threshold of 6 mg/| for deep,
cold-water ponds, indicating healthy DO levels overall. The Harwich Ponds Report states that
Andrews Pond had a low DO reading of 1 mg/L at the pond bottom, which qualifies the pond as
being impaired for DO. However, the single DO measurement is likely an outlier and does not
indicate a water quality trend or a cause for concern.

= Total phosphorus concentrations were generally low and were within the oligotrophic range.

= The average Secchi depth reading was 21 feet, which makes the pond’s clarity exceptionally
suitable for swimming.

= Concentrations of chlorophyll-a did not exceed 16 g/l at any depth.

Aunt Edies Pond

Aunt Edies Pond is categorized as a shallow, mesotrophic
pond. The Harwich Ponds Report states that the average TSI
for Aunt Edies Pond is classified as mesotrophic, but the data
variability for all indicators spans across oligotrophic and
eutrophic categories. The northern, upgradient shoreline of
Aunt Edies Pond has fewer than five housing units. The
pond’s westernmost edge is approximately 300 feet from
Route 6, and road runoff may be a source of contamination.
In addition, the WQMTF developed a fact sheet for Aunt
Edies Pond and identified two abandoned cranberry bogs.

At one point in time in either the late 1980s or early 1990s,
the Sandy Shore Association limed Aunt Edies Pond in an
attempt to improve the pond’s water quality. The residual
impact of liming is difficult to quantify without information
before and after the lime application. The pond water
quality is not improving with reports of milfoil infestation
and nuisance algal blooms.

Satellite Image of Aunt Edies Pond, Harwich, MA

Discrete data from 2006-2010 are summarized below.

= 18 out of 18 DO measurements were greater than the state DO threshold of 5 mg/| for shallow,
warm-water ponds.

= Total phosphorus concentrations were within the mesotrophic range. Average phosphorus
concentrations at the pond bottom were higher compared to surface readings, indicating that
bottom sediments may be an additional nutrient source.

Nin 5.8
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The average Secchi depth reading was 7 feet, which is approximately the total depth of the
pond.

Though concentrations of chlorophyll-a at any depth did not exceed 16 pg/|, the Ecologic Memo
states that Aunt Edies Pond chlorophyll-a measurements did indicate a diminished water quality
for recreational use because of concentrations averaging 7 pug/l compared to 4 ug/l in previous
years. However, true data trends could not be identified due to the limited number of samples.

Bucks Pond

Bucks Pond is categorized as a deep, oligotrophic pond. The
Harwich Ponds Report provides analysis of Bucks Pond to a
depth of 26 feet, whereas the discrete data reports
measurements up to a depth of 32 feet. Bucks Pond has the
largest surface area of the four ponds in the Great Sand Lake
system. It is directly connected on its eastern border with
Kiddies Pond and its western border with John Joseph Pond.
The entire pond system is surrounded by medium-to-high
density residential development, connected by a network of
minor roads.

The Great Sand Lake pond system was extensively studied in
June 2007 as part of the GSL Report. Detailed phosphorus
loads were evaluated and specific recommendations for
phosphorus reduction included educational materials to
reduce private phosphorus inputs, management of water
fowl, and design enhancements to septic systems. As a
potential long-term option to address future phosphorus
loading to the watershed, the implementation of a

s

Satellite Image of Bucks Pond, Harwich, MA

wastewater collection and treatment system was discussed. In order to protect this pond system from
degradation, action towards phosphorus reduction must be taken.

Discrete data from 2006-2010 are summarized below. Inconsistencies in reporting of blank and non-

detect measurements are a cause of data uncertainty.

= 78 outof 111 DO measurements were greater than the state DO threshold of 6 mg/I for deep,
cold-water ponds. Low DO measurements and non-detect readings were at depths of 23 feet
and greater, indicating that approximately the bottom third of the pond strata can be anoxic.
The Ecologic Memo states that Bucks Pond is weakly stratified and therefore has periods of

both stratification and of complete mixing.

= Total phosphorus concentrations were generally low and were within the oligo-mesotrophic
range. The Ecologic Memo states that there continue to be elevated total phosphorus
concentrations towards the pond bottom due to sediment-bound phosphorus, which can be

released during periods of mixing.

= The average Secchi depth reading was 16 feet, which makes the pond’s clarity exceptionally

suitable for swimming.

Ot
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= Average concentrations of chlorophyll-a did not exceed 16 pg/Il. The 2006-2010 dataset
contained recorded measurements at the pond bottom that exceeded 30 pg/|, indicating the

presence of plant life.

Cornelius Pond

The Harwich Ponds Report categorized Cornelius Pond as a
shallow, oligotrophic pond based on the average TSI for
chlorophyll-a, but stipulated that Cornelius Pond had a large
TSI range across the typical indicators. The Ecologic Memo
categorized Cornelius Pond as a eutrophic pond based on a
mean TSI from chlorophyll-a, total phosphorus, and Secchi
disk measurements.

The shoreline of Cornelius Pond is relatively undeveloped
with all residential units on the southern, downgradient edge
of the pond. Limiting development in the northern,
upgradient area will help protect the water quality of
Cornelius Pond. Based on an orthophotographic survey,
there appear to be two bogs that are directly connected via a
culvert or channel into the northern section of the pond.
There also appears to be a slag or sediment dump location to
the northwest of the pond. Historic orthophotography also
reveals persistent algal blooms.

Satellite Image of Cornelius Pond, Harwich, MA

Discrete data from 2006-2008 supporting a degraded water quality are summarized below.

= 5 out of 14 DO measurements were greater than the state DO threshold of 5 mg/| for shallow,

warm-water ponds.

= Total phosphorus concentrations were elevated and were within the eutrophic range.

= The average Secchi depth reading was 3 feet, which does not satisfy the state water clarity

swimming standard.

= Average concentrations of chlorophyll-a did not exceed 16 pg/Il. The 2006-2008 dataset did
contain recorded measurements at the surface that exceeded 16 pg/l, which are likely due to

existence of algae.

nith
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Flax Pond

Samples for Flax Pond were taken on both the western and
eastern portions of the pond. The western portion of the pond
is deeper than the eastern portion of the pond. Discrete data : . __ )
were summarized separately for each monitoring location and S ' - T
analyzed separately in the Ecologic Memo. The Harwich Ponds B : ¥ A
Report categorized Flax Pond as a deep, oligotrophic pond
based on the average TSI for chlorophyll-a, but stipulated that
there was a large TSI range across the indicators. The Ecologic
Memo categorized Flax Pond as a mesotrophic pond based on
an average calculated TSI.

Flax Pond is connected on both the western and eastern sides
for irrigation of nearby cranberry bogs. Historic
orthophotography of the pond shows evidence of algal
blooms. The area north of the pond is a capped landfill. In the
mid-1990s, the Town initiated a project to restore Flax Pond
after it was identified that leachate from the landfill and
septage lagoons were impacting the pond’s water quality.
Water quality in Flax Pond has improved since the 1990s, but
monitoring data for Flax Pond indicates that it still has some significant water quality concerns.

-

el | —_

Satellite Image of Flax Pond, Harwich, MA

Discrete data for Flax Pond West from 2006-2010 are summarized below. Inconsistencies in reporting
of blank and non-detect measurements are a cause of data uncertainty.

= 33 out of 75 DO measurements were greater than the state DO threshold of 6 mg/| for deep,
cold-water ponds. Low DO measurements and non-detect readings were at depths of 13 feet
and greater indicating an anoxic pond bottom.

= Total phosphorus concentrations were generally elevated and were within the mesotrophic
range. Certain years of data exhibited higher total phosphorus concentrations at the pond
bottom.

= The average Secchi depth reading was 10 feet, which makes the pond’s clarity suitable for
swimming.

= Average concentrations of chlorophyll-a did not exceed 16 pg/Il. The Ecologic Memo determined
that there was an outlier measurement in 2003 and that concentrations over time taken in the
surface waters (between 2001-2005) were consistently less than 10 pg/l. The 2006-2010
dataset supports that finding.

Discrete data for Flax Pond East from 2006-2010 are summarized below.

= The Ecologic Memo indicated that Flax Pond East was undergoing a statistically significant
decreasing trend of total phosphorus concentrations. Interpretation of the 2006-2010 dataset
indicates insignificant fluctuation in total phosphorus concentrations.

Smith 511
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= The average Secchi depth reading was 5 feet, which makes the pond’s clarity suitable for

swimming.

= Concentrations of chlorophyll-a at any depth did not exceed 16 pg/I.

Grass Pond

The Harwich Ponds Report and the 2008 Ecologic Memo
categorized Grass Pond as a shallow, eutrophic pond,
whereas the 2011 Ecologic Memo categorized the pond as
mesotrophic. Flow from Grass Pond feeds the Bank Street
Bogs Nature Preserve, which is a parcel preserved by the
Harwich Conservation Trust. There is a small housing
development to the north of the pond and a denser
housing development to the west. Based on an
orthophotographic survey, there appears to be at least
one abandoned bog that is directly connected to the pond
via a culvert or channel in the southern section of the
pond. A second bog/marsh borders the northern edge of
the pond. The pond’s westernmost edge is approximately
100 feet from a minor arterial road, Forest Street. Road
runoff may also be a source of contamination. Surface
water from Grass Pond flows through a series of bogs and
marshes until it reaches Saquatucket Harbor.

Satellite Image of Grass Pond, Harwich, MA

Discrete data from 2007-2010 supporting the assessment of water quality degradation are

summarized below.

5 out of 8 DO measurements were greater than the state DO threshold of 5 mg/I for shallow,
warm-water ponds.

Total phosphorus concentrations were elevated in Grass Pond and were within the eutrophic
range. The Ecologic Memo stated that Grass Pond has consistently elevated total phosphorus
concentrations but because of the limited number of measurements, a statistical trend could
not be identified of improving or worsening water quality. The discrete 2007-2010 data does
include measurements that were taken at the outlet and at locations where the sample depth
was not recorded.

Only one Secchi depth measurement was reported in the 2007-2010 data set at a depth of 4.4
feet, which just meets the 4 foot pond clarity threshold for swimming.

There were two measurements of chlorophyll-a that were exceptionally high and were likely
taken during a period of elevated algal activity. All other measurements at any depth did not
exceed 16 pg/l.
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Hawksnest Pond

The Harwich Ponds Report and the 2008 Ecologic Memo
categorized Hawksnest Pond as a deep, oligotrophic pond,
whereas the 2011 Ecologic memo categorized the pond as
mesotrophic. Hawksnest Pond is completely within Hawksnest
State Park. The shoreline is entirely undeveloped except for one
small cottage belonging to the Rod & Gun club. Three minor
roads surround Hawksnest Pond. Spruce Road is approximately
100 feet from the water’s edge. The larger arterial road, Route
6, is approximately 350 feet from the water’s edge. Road runoff
from either road may be a source of contamination. Limiting
development surrounding Hawksnest Pond and eliminating road
runoff inputs will preserve and protect the water quality of
Hawksnest Pond.

Discrete data from 2006-2010 supporting an oligotrophic status
are summarized below. Hawksnest Pond was the only pond
listed in the 2011 Ecologic Memo that fully met the Cape Cod Satellite Image of Hawknest Pond, Harwich, MA
criteria related to trophic status conditions as detailed in

Table 5-3 above.

= 58 out of 64 DO measurements were greater than the state DO threshold of 6 mg/| for deep,
cold-water ponds.

= Total phosphorus concentrations were low and were within the oligotrophic range.

= The average Secchi depth reading was 19 feet, which makes the pond’s clarity exceptionally
suitable for swimming.

= Concentrations of chlorophyll-a were among the
lowest of Harwich’s ponds with an average of 1.4 pg/I.
Recorded measurements did not exceed 16 pg/l at any
depth.

Hinckleys Pond

Hinckleys Pond was categorized as a deep, borderline
eutrophic pond. Hinckleys Pond is surrounded by medium to
high density residential units. It is also bounded by two active
cranberry bogs and is less than 100 feet from Route 124.
Recently, the water quality in Hinckleys Pond has degraded.
In 2009, Hinckleys Pond was closed when state and local
officials determined that toxic cyanobacteria algae were
found and that concentrations were five times the allowable
level. During the fall of 2011, a diagnostic assessment was
performed specifically for Hinckleys Pond and its watershed g oo
(Evaluation of Hinckley’s Pond, Harwich, Massachusetts, July  satellite Image of Hinkleys Pond, Harwich, MA
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2012, by Water Resource Services in Conjunction with CDM Smith). The purpose of the study was to
understand nutrient sources and to recommend actions to mitigate adverse impacts of excess
phosphorus to improve the pond’s water quality. The evaluation determined that the largest source of
phosphorus is internal and recommended a phosphorous inactivation project be undertaken.

Discrete data from 2006-2010 supporting the degradation in pond water quality and eutrophic status
are summarized below.

= 64 out of 106 DO measurements were greater than the state DO threshold of 6 mg/| for deep,
cold-water ponds. Low DO measurements and non-detect readings were at depths of 16 feet
and greater indicating an anoxic pond bottom.

= Total phosphorus concentrations were elevated and were within the eutrophic range. There
was evidence of a trend of internal recycling of phosphorus due to elevated concentrations in
deeper waters.

= The average Secchi depth reading was 5 feet with a minimum measurement of 2 feet
demonstrating poor water clarity. The readings were consistently at or below the swimming
standard.

= Average concentrations of chlorophyll-a did not exceed 16 pg/l. However, there were 14
measurements of chlorophyll-a concentrations greater than 16 pg/I.

Long Pond

Long Pond was categorized as a deep, mesotrophic pond and is split by the Town boundary between
Brewster and Harwich. It is surrounded by medium-to-high density residential development and is less
than 100 feet from Route 124 and Long Pond Drive. A cranberry bog is located on the northwestern
edge of Long Pond.

;.

Satellite Image of Long Pond, Harwich, MA Satellite Image John Josephs Pond, Harwich, M
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Long Pond was treated with alum in the fall of 2007 because of degrading water quality. The limited
available water quality data since the alum treatment suggest that the water quality has not returned
to the highly impacted condition prior to the pond treatment, but it also suggests that elevated
phosphorus levels are still present in the pond. The Treatment Summary for Phosphorus Inactivation in
Long Pond (AECOM, 2009) provides water quality monitoring data for the year following the alum
treatment. The phosphorus data during this year are ambiguous. After the initial drop in phosphorus
levels in the month following the treatment, AECOM (2009) reports “the pattern that arose after
October 2007 was unexpected. In essence, TP and DP [dissolved phosphorus] increased gradually
between October 2007 and April 2008, with TP reaching levels similar to those of the upper layer from
September 2007 in April and May 2008. DP levels did not recover to pre-treatment levels, but did
increase to more than half the pre-treatment concentration.” While the overall pond water quality
has improved, additional data is needed to understand the efficacy of the pond treatment and in
which category to place Long Pond. Pending this additional data, Long Pond has been shown as
impaired on Figure 5-2.

John Joseph Pond

John Joseph Pond was categorized as a deep, mesotrophic
pond in the Brewster Pond Report. It is the second largest
pond of four ponds in the Great Sand Lake pond system. It is
directly connected on its eastern border to Bucks Pond.
According to the USGS topographic map for the area, John
Joseph and Bucks Ponds are at the same water surface
elevation. This entire Great Sand Lake system is surrounded
by medium-to-high density residential development with a
network of minor roads. As mentioned above regarding Bucks
Pond, John Joseph Pond was also studied in detail in June
2007 and identified as an area requiring phosphorus load
reduction to improve water quality.

Discrete data from 2006-2010 are summarized below. ' B )
Satellite Image of Robbins Pond, Harwich, MA

= 137 out of 197 DO measurements were greater than the state DO threshold of 6 mg/| for deep,
cold-water ponds. Low DO measurements and non-detect readings were at depths of 16 feet
and greater indicating an anoxic pond bottom.

= Total phosphorus concentrations were elevated and were within the mesotrophic range.

= The average Secchi depth reading was 18 feet, which makes the pond’s clarity suitable for
swimming.

=  Average concentrations of chlorophyll-a did not exceed 16 pg/I.

Robbins Pond

Robbins Pond was categorized as a shallow, mesotrophic pond. It has a relatively undeveloped
shoreline with fewer than ten houses within a 300-ft buffer surrounding its shoreline. There is a large
cranberry bog to the west and a smaller bog to the south of the pond. There appears to be no direct
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connection from either bog to Robbins Pond, but water from the pond may be used as irrigation.
Historic orthophotography also indicates that nuisance algal blooms do occur in Robbins Pond,
especially in the thumb-like feature where mixing is limited.

Discrete data from 2006-2010 are summarized below.

= 23 out of 24 DO measurements were greater than the state DO threshold of 5 mg/| for shallow,
warm-water ponds.

= Total phosphorus concentrations were elevated and were within the mesotrophic range. The
Ecologic Memo indicates that Robbins Pond exhibited an increasing trend of annual average
phosphorus in 2010 compared to data in 2000-2008. Inspection of the data indicates that the

samples for total phosphorus taken in 2010 were primarily at depth whereas the average from
past years included surface samples.

= The average Secchi depth reading was 7 feet, which makes the pond’s clarity suitable for
swimming.

= There was one measurement of chlorophyll-a concentration that was above the 16 pg/I
threshold. All other measurements did not exceed 16 pg/I.

Sand Pond

Sand Pond was categorized as a deep, mesotrophic pond.
The shoreline of Sand Pond has fewer than ten housing
units within a 300-ft buffer from the water’s edge. The
northern area upgradient of the pond is generally low
density residential connected by minor roads. Sand Pond
has three direct connections from active cranberry bogs.
Sand Pond is also approximately 300 feet from a minor
arterial road, Great Western Road.

Discrete data from 2006-2010 are summarized below.
= 40 out of 74 DO measurements were greater than

the state DO threshold of 6 mg/| for deep, cold-
water ponds.

= Total phosphorus concentrations were within the " ; y
d, Harwich, MA

mesotrophic range. Satellite Imag

e of Flax Pon

= The average Secchi depth reading was 12 feet, which makes the pond’s clarity suitable for
swimming.

= Average concentrations of chlorophyll-a do not exceed 16 pg/l. However, there were 13
measurements of chlorophyll-a concentrations greater than 16 pg/l, most of which were taken
at the pond bottom.
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Seymour Pond

Seymour Pond was characterized as a deep, mesotrophic
pond. The northeastern, upgradient watershed has a
medium-to-high level of residential units with a network of
minor streets. It is also less than 100 feet from Route 124.
Seymour Pond is split by the Town boundary between
Brewster and Harwich. The Brewster Ponds Report
performed a detailed individual pond assessment for
Seymour Pond and developed a water budget to account for
flows entering and exiting the pond. They also performed a
detailed phosphorus budget to determine the sources and
magnitude of phosphorus loading.

The Brewster Ponds Report identified Seymour Pond as an
impaired water body from analysis of PALS data from 2001-
2007. Satellite Image of Seymour Pond, Harwich, MA

= DO measurements show decreasing concentrations with increasing depth and regular anoxic
conditions during the summer months. Based on average DO concentrations, the bottom 16
feet of the pond was less than the state DO threshold of 6 mg/| for deep, cold-water ponds.

= Total phosphorus concentrations were within the mesotrophic range. The average deep total
phosphorus concentrations were three times greater than surface concentrations indicating
that there is phosphorus regeneration from sediments.

= The average Secchi depth reading was estimated to be 9 feet, which makes the pond’s clarity
suitable for swimming. However, the Brewster Ponds Report carefully reviewed historic Secchi
depth readings and suggested that clarity and water quality conditions are worsening.

= Average concentrations of chlorophyll-a do not exceed 16 pg/I.

Skinequit Pond

Skinequit Pond was categorized as a deep, eutrophic pond. It
is surrounded by medium-to-high density residential units
and a network of minor streets. The Town has also identified
a manmade dam separating the pond from an abandoned
cranberry bog to its northern border. Though Route 28 is
approximately 700 feet from the pond’s edge, it is suspected
that road runoff can flow into the abandoned bog and
eventually into Skinequit Pond. A study was conducted by the
Harwich Department of Natural Resources on Skinequit Pond
to mitigate the degradation of the pond’s water quality.
Currently, Skinequit Pond is being treated with Solar Bee
technology to mix oxygenated water deeper into the water
column.

Satellite Image of Skinequit Pond, Harwich, MA
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Section 5 ¢ Assessment of Freshwater Ponds

The Ecologic Memo details observations regarding the total phosphorus concentrations. Skinequit
Pond had a higher ratio of dissolved to total phosphorus, which suggests that a significant component
of the water column is dissolved total phosphorus originating from the sediments. Surface
concentrations may be lower because of the implementation of the Solar Bee technology. The water
clarity in 2010 was an increase from previous years after installation of the Solar Bee based on Secchi
depth measurements.

Discrete data from 2006-2010 are summarized below.

= 34 out of 68 DO measurements were greater than the state DO threshold of 6 mg/| for deep,
cold-water ponds. DO measurements on the pond bottom show a layer (at times, 9 feet or
more) of anoxia.

= Total phosphorus concentrations were elevated across the entire water column and were
within the eutrophic range. Total phosphorus concentrations at the pond bottom were
exceptionally high.

= The average Secchi depth reading prior to the Solar Bee implementation was 4 feet. In 2010,
the recorded Secchi depth ranged from 2 to 9 feet.

= The average concentration of chlorophyll-a for the discrete dataset was 37 pg/l. Skinequit Pond
has much higher concentrations of chlorophyll-a than might be expected from the observed
phosphorus concentrations, which diminishes
suitability for recreational use.

Walkers Pond

The Harwich Ponds Report and the 2008 Ecologic Memo
characterize Walkers Pond as a deep, oligotrophic pond,
whereas the 2011 Ecologic Memo has characterized it as a
mesotrophic pond. The Ecologic Memo states that Walkers
Pond experienced nuisance algal blooms in 2007. The exact
cause of the blooms was never determined. Historic
orthophotos also show evidence of persistent algal blooms.

The shoreline of Walkers Pond has approximately ten
housing units within a 300-ft buffer from the water’s edge.
The northern area upgradient of the pond is low-to-medium
density residential since residential units also surround Long
Pond, which is just north of Walkers Pond. The pond’s
northernmost edge is less than 100 feet from Spruce Road
and approximately 300 feet from Route 6. Road runoff from
both roads may be a source of contamination. Based on an
orthphotographic survey, there appears to be at least one bog that is directly connected to the pond
via a culvert or channel in the southern section of the pond. There also appears to be another smaller
bog that is connected to the west of the southern section of the pond.

g

Satellite Image of Walkers Pond, Harwich, MA

Discrete data from 2006-2010 are summarized below.
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= 50 out of 83 DO measurements were greater than the state DO threshold of 6 mg/| for shallow,
warm-water ponds.

= Total phosphorus concentrations were within the mesotrophic range.

= The average Secchi depth reading was 14 feet, which makes the pond’s clarity suitable for
swimming.

= Concentrations of chlorophyll-a at any depth did not exceed 16 pg/I.

White Pond

The Harwich Ponds Report and the 2008 Ecologic Memo
categorized White Pond as a deep, oligotrophic pond,
whereas the 2011 Ecologic memo categorized the pond as
mesotrophic based on an additional two years of data
showing an increasing trend of total phosphorus. The
shoreline of White Pond has approximately fifteen housing
units within a 300-ft buffer from the water’s edge. The
northern area upgradient of the pond is relatively
undeveloped except for a large horse stable approximately
500 feet from the water’s edge.

Discrete data from 2006-2009 are summarized below.

= 9 out of 17 DO measurements were greater than the
state DO threshold of 6 mg/I for deep, cold-water 4
ponds. Satellite Image of White Pond, Harwich, MA

= Total phosphorus concentrations were low and according to the Ecologic Memo, exhibiting an
increasing trend within the past two years. The range of concentrations was within the oligio-
mesotrophic range.

= The average Secchi depth reading was 17 feet, which makes the pond’s clarity exceptional for
swimming.

= Concentrations of chlorophyll-a at any depth did not exceed 16 pg/I.

5.3 Summary

The sixteen Harwich ponds in this pond health assessment are quite diverse in both physical and
water quality characteristics. Harwich’s ponds provide important habitat for aquatic life and are
important natural resources for the community. The growing number of pond restoration actions on
Cape Cod suggests that many ponds are reaching their tipping points, where further alterations to the
environment will result in sometimes dramatic changes in water quality. These have included noxious
and potentially harmful algal blooms at Hinckleys Pond and Skinequit Pond. The latter was treated by
installing the Solar Bee mixing technology. The summary of water quality data herein was supported
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Section 5 ¢ Assessment of Freshwater Ponds

with previous analyses from the Town of Harwich, WQMTF, Ecologic, LLC, and Stearns & Wheler, LLC.
Below are some preliminary steps that should be taken to protect or restore Harwich’s ponds.

1. Continue Monitoring

It is recommended that monitoring of all current ponds continue. It is also recommended to expand
the PALS program to collect at least one sample annually from other Harwich ponds without historic
water quality data including:

= Paddocks Pond, a shallow pond

=  West Reservoir, which experienced a toxic algal bloom in 2004 and East Reservoir, both of
which feed the Herring River

=  QOlivers Pond and Black Pond, near Hawksnest Pond and currently in an area that may
experience future residential development

= Smaller water bodies like Okers, Island, Abrams, and Littlefields Ponds to obtain a more detailed
dataset to determine if these water bodies are experiencing noticeable trends in water quality

This expansion can be done gradually and adaptively. The additional monitoring of a handful of ponds
each year would increase the knowledge database of the Town’s ponds.

2. Perform an Inventory of All Stormwater Pipes Draining to Ponds

Road runoff as a potential source of contamination was identified in at least twelve ponds. Create an
inventory incrementally with focus on ponds with water quality data. If found, divert or disconnect
stormwater systems that directly discharge to ponds.

3. Investigate Other Potential Contaminant Sources

Phosphorus loads from the following sources should be considered: abandoned or active cranberry
bogs, sediment dumping locations, farms, private impervious surface runoff, private landscape and
fertilizer applications, and waterfowl.

Decreasing phosphorus loads to ponds that are currently affected by high phosphorus concentrations
would improve pond health. For ponds that have evidence of phosphorus regeneration, expansion of
monitoring points allows for a more accurate understanding of phosphorus regeneration. If
phosphorus loads are coming from internal loading, then in-lake measures may be an option. For
ponds that are on the border between mesotrophic and eutrophic conditions, it is important to act
soon to determine the source(s) of phosphorus contributing to this degradation.

4. Investigate the Feasibility and Applicability of Alternative Wastewater Management
Practices

Pond shorelines with medium-to-high levels of residential development could be candidates in
determining the feasibility of alternative wastewater management practices. Pond areas with high-
level upgradient development are more likely candidates for alternative wastewater management
than downgradient areas. In general, these actions are watershed-based measures to address external
sources of phosphorus to a pond. The GSL Report recommends initial suggestions for watershed
management options, which include: reduction of phosphorus-containing detergents, elimination of
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Section 5 ¢ Assessment of Freshwater Ponds

sink garbage disposals to reduce phosphorus loads from food waste, and more rigorous enforcement
of the Town Board of Health requirements for septic systems.

It is also extremely important to understand the relative magnitude of internal versus external loads.
External actions taken to address one source of load may not successfully improve pond health if it is
not the dominant load to a pond. In some instances it could be necessary to take both watershed and

in-lake actions.

5. Determine Uses and Ponds to Support

Fostering stakeholder and public participation is a key component in determining which ponds and
which uses for each individual pond should be prioritized to keep or meet a high quality designation.
An example would be to prioritize the protection of Olivers, Hawksnest, and Black Pond to prevent
water quality degradation from affecting fish populations, if that is a priority for the community.
Table 5-4 summarizes the analysis and recommendations for each of the sixteen ponds examined.

Pond Trophic

Status

Table 5-4

Monitor

Investigate
Road Runoff
Contribution

Harwich Ponds Health Assessment Summary and Recommendations

Investigate
Potential
Contaminant
Sources

Shoreline
Development

Andrews Pond Oligotrophic X Low

Aunt Edies Pond | Mesotrophic X X X Low

Bucks Pond Oligo-mesotrophic X X X Medium to High
Cornelius Pond Eutrophic X X Low

Flax Pond Oligo-mesotrophic X X X Low

Grass Pond Meso-eutrophic X X X Low

Hawksnest Pond | Oligotrophic X X X Low

Hinckleys Pond Eutrophic X X X Medium to High
Island Pond * X *

L LEEE Mesotrophic X X X Medium to High
Pond

Littlefields Pond * X *

Long Pond Mesotrophic X X X Medium to High
Oilvers Pond * X *

Okers Pond * X *

Paddocks Pond * X *

Robbins Pond Mesotrophic X X Low

Sand Pond Mesotrophic X X X Low

Seymour Pond Mesotrophic X X X Medium to High
Skinequit Pond Eutrophic X X X Medium to High
Walkers Pond Mesotrophic X X X Low

West Resevior * X *

White Pond Oligo-mesotrophic X X Low

Note: (*) Data not provided

Red Fields indicate impaired water quality.
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Section 5 ¢ Assessment of Freshwater Ponds

The highlighted ponds in Table 5-4 should be examined more closely to determine if providing sewers
within the watersheds and thus removing septic system effluent phosphorus inputs would be
appropriate to reduce degradation. Figure 5-3 presents several of the larger ponds in Harwich based
on their trophic status.

Ponds that require additional analysis prior to determining sewering needs within their watersheds
can be handled through an adaptive management approach during the implementation phase of the
CWMP recommended program, as described in Section 13 of this report.

6. Implement Hinckley’s Pond Recommendations

As detailed in the “Evaluation of Hinckley’s Pond, Harwich, Massachusetts” July, 2012, report
recommendations were made to restore the water quality including:

1. aphosphorous inactivation project (alum treatment);
2. address direct stormwater run-off into the pond;
3. improve fertilizer education for homeowners in the area; and

4. push for improved water quality engagement from the adjacent cranberry bog owners.
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Section 6

Massachusetts Estuaries Project

6.1 Introduction

This section describes the Massachusetts Estuaries Project (MEP) and the MEP watershed
investigations within the Town of Harwich. The results of the MEP evaluations are the significant
driver in the CWMP process. The information presented here has a direct effect on the analysis of
potential effluent recharge locations and evaluation of the sewering alternatives presented in
Sections 9 and 10. Implementation of the Harwich CWMP/SEIR will ultimately lead to a reduction in
nitrogen within the town’s estuaries and aid in the restoration of ecological and community resources.
The final recommended plan will reduce nitrogen in the most sensitive watersheds and estuaries to a
level that no longer threatens these sensitive waterbodies and will meet the newly issued TMDLs. This
section describes nitrogen impacts to the sensitive MEP watersheds and presents the allowable
nitrogen loads for each watershed that cannot be exceeded if existing water quality goals are to be
met.

6.2 Massachusetts Estuaries Project (MEP)

As described in Section 1, the MEP is a joint initiative of the Massachusetts Executive Office of Energy
and Environmental Affairs (EOEEA), the Massachusetts Department of Environmental Protection
(MassDEP), the United States Geological Survey (USGS), and the University of Massachusetts —
Dartmouth, School of Marine Science and Technology (SMAST), along with Coastal Zone Management,
the Cape Cod Commission (CCC), and numerous Massachusetts coastal communities. Funding support
is shared between municipalities, and the State of Massachusetts.

The MEP seeks to assess the degradation of several priority estuaries along the southeast coast of
Massachusetts including all of Cape Cod and the Islands which has resulted from rapid population
growth throughout the region. The water resources of Cape Cod are a valuable cultural and natural
resource for local communities and are essential to maintaining the tourism industry, which is a large
source of revenue for the region. Excessive nutrient loading in surface and groundwater has migrated
to many estuaries, particularly those downstream of highly developed or populated areas. Over time,
nutrient counts build up within an estuary as a result of limited flushing. This degrades water quality
and has led to fish kills, algal growth, disruption of benthic communities, and an overabundance of
invasive weeds. As a result, beaches are periodically closed, productive shellfish areas have been
damaged or destroyed, and the tourist industry and property values are at risk due to aesthetically
displeasing water and high bacteria levels. The environmental and socio-economic effects of excessive
nutrients and bacterial concentrations in estuaries have direct consequences to the culture, economy,
and quality of life in these Massachusetts coastal communities.

Since 2002, the MEP has developed and published a series of reports which assess the nature and
extent of nutrient influence within the program area. Comprehensive water quality sampling for these
assessments has been conducted in partnership with community groups, and the data have been used
to develop quantitative total maximum daily load modeling scenarios for each estuary. Results of
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Section 6 ¢ Massachusetts Estuaries Project

these assessments will require municipalities to remediate excessive nutrient inputs to restore water
quality in estuaries, largely through expanded wastewater management.

Conclusions from the MEP reports include nitrogen loadings and reduction percentages of nitrogen
loading required to meet established thresholds in the MEP watershed reports. These thresholds have
recently been incorporated by MassDEP into enforceable nitrogen TMDL reports. Mass DEP
conducted a public hearing on them in Harwich on August 26, 2015. Formal issuance of the TMDL's
from EPA is pending.

6.2.1 MEP Approach to Estuary Studies

The MEP team, starting in 2002, selected estuaries across Cape Cod and the Islands based on the level
of degradation, need for improvement, community engagement in addressing estuary degradation,
and available funds for the assessment. Once the estuaries were selected, each location was
prioritized according to state and local planning needs, environmental concerns, and local issues.

The MEP approach to estuary studies incorporates estuarine processes into nitrogen loading scenarios
to develop a TMDL for each estuary under Section 303(d) of the federal Clean Water Act. The TMDL is
based on the link between nitrogen sources in the watershed and relative nitrogen concentrations in
receiving embayments. In order to establish a relative TMDL value, MEP collaborators use
sophisticated modeling and quantitative analysis to provide municipalities and regulatory agencies
with guidance and technical expertise. Modeling tools support the development of alternative
scenarios for nutrient controls, typically in the form of enhanced wastewater management.
Municipalities use this information to make decisions on estuary management, protection, and
restoration practices that will reduce total nitrogen loads.

The MEP assesses the health of each selected

estuary ecosy.stem, determines which .n.ltrogen Tide, Bathymetry, e D\:I':::;ihoend&
sources contribute to ecosystem conditions, and and Current Water Column e

i ; ; . Measurements e itrogen
determines the reductions in total nitrogen load Loading

necessary to restore ecosystem health and meet
water quality standards. The following
summarizes the MEP process.

Hydrodynamic Total Nitrogen
Maodeling Modeling

The flow chart, Figure 6-1, was developed by the
MEP to demonstrate their analytical approach to
nutrient assessment.

Environmental Study

The first step in the MEP process is to conduct an
environmental study of current land use and Trehold
aquatic life conditions. Watershed and sub- Development
watershed boundaries were developed by the
USGS to delineate land area contributing

Figure 6-1
Flow Chart of MEP Study Assessment

nutrients to receiving waters for each estuary in
the program. A watershed is the contributing
land area, including all associated surface and
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Section 6 ¢ Massachusetts Estuaries Project

groundwater resources, to an estuary. This includes contributing areas to ponds, water supply wells,
tidal rivers, and bays. In Harwich, not all land area in the Town is located within a watershed
contributing to an MEP study area.

Watersheds are further divided into subwatershed areas, or sub-areas of land within a watershed.
These areas were defined based on groundwater velocity and the resulting time it takes for
groundwater to reach a bay or river. A time of travel of 10 years was used to develop subwatershed
boundaries.

Once watershed and subwatershed boundaries are delineated, land use is assessed to spatially
evaluate the incidence and concentration of nitrogen sources. Typical anthropogenic nitrogen sources
include septic systems, stormwater runoff, lawns, and other fertilized landscaped areas. Identifying
these areas requires a parcel by parcel assessment linked to a geographic information system (GIS)
database which contains data sets that estimate the nature and extent of nutrient sources. When
displayed geographically, data patterns highlight targeted areas which require further analysis. In
addition, surface water resources are noted for depth, extent, and total stream flow. This information
can be used to assess natural nitrogen attenuation in freshwater ponds and predict estuary loading by
subwatershed.

Ecosystem health is assessed through three indicators which reflect long-term habitat conditions:
eelgrass, macroalgae, and benthic animals, in conjunction with water quality measurements. To assess
these indicators each estuary is subject to a minimum of three years of regular sampling. Eelgrass and
benthic animals inhabit stationary, long-term communities which react to local environmental
changes. Changes in the presence, population, or distribution are an indication of an impaired local
environment. Benthic activity, specifically benthic nitrogen flux, is also assessed to gain an
understanding of denitrification processes occurring in embayment sediments, which suggests the
estuary’s ability to process nitrogen and supports determination of healthy nitrogen loading levels.

The aquatic habitat study includes data collection related to benthic community health, dissolved
oxygen levels, eelgrass populations, and infaunal animal surveys. This portion of the study may require
data spanning several years, based on the extent and complexity of the estuary. Water column
monitoring, for example, requires years of nutrient sampling at designated locations to determine
fluctuations and seasonal variability. Infaunal animal surveys also require sampling, monitoring, and
collection over an extended period of time. Once animals are collected, they are counted, preserved,
and categorized. The health, variety, and incidence of these animals are indications of the overall
health of the benthic environment within an estuary.

Monitoring Stations

There are typically two types of monitoring stations within each estuary: sentinel stations and check
stations. Sentinel stations are designated within each estuary as a discrete point where nitrogen
testing will be conducted and where the TMDL will be established. Sentinel stations are situated such
that achieving the nitrogen threshold target at each sentinel station should restore the benthic animal
habitat. Thus, when this station reaches the target nitrogen concentration established for the estuary,
it is assumed that water quality throughout the estuary has improved enough to restore ecological
health throughout the estuary.
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In addition to the sentinel station, check stations are selected to assist with the goals of restoring
healthy eelgrass beds and benthic infaunal habitats and to assess water quality. The target
concentrations at these check stations, referred to as secondary criteria, are not used for setting
nitrogen thresholds, but rather to provide a check on the acceptability of conditions within the
tributary basins at the point that the threshold level is attained at the sentinel station.

Estuary Hydrodynamics

The next part of the MEP process is a hydrodynamic assessment of the estuary, which involves
gathering field data to develop a three-dimensional circulation model. In order to produce the model,
embayment bathymetry is measured using sonar or remote sensing systems. A site specific tidal
record is used to assess the variability of tidal flushing over time. In cases where an estuary is
complex, current tidal records may also be used. Once all data is gathered, the three-dimensional
hydrodynamic model is developed. This model physically demonstrates tidal flushing within the
estuary and assesses embayment basin structure, measurement of basin depth relative to water level,
tidal variations, and nutrient dispersion within the water column.

Total Watershed Nitrogen Loading

Nitrogen sources within each subwatershed are determined based on land type, parcel data, water
use, and fertilization rates and presented in terms of total and controllable loading. Total loading
includes all loads which enter the estuary from groundwater, sediment, and direct atmospheric
deposition to the estuary surface. These include all sources of nitrogen within the watershed, such as:
septic system discharge, treated wastewater effluent from larger treatment systems, lawn care
fertilizers, agricultural fertilizers, and atmospheric deposition collected by runoff from impervious
surfaces, waterbody surfaces, and natural surfaces. Controllable loading is the portion of total loading
that could potentially be reduced and includes all elements of total loading with the exception of
atmospheric deposition. Once nitrogen sources are determined, groundwater flow, subwatershed
loading, flushing and hydrodynamic modeling, and natural attenuation are used to estimate total and
controllable loading values for a receiving estuary.

The nitrogen concentration in ground and surface water is reduced as it passes through natural
systems in streams, ponds, and rivers. This process is known as natural attenuation. In addition, to
accurately calculate total load for a receiving water body, nitrogen load must be evaluated for the
percent of natural degradation per subwatershed. This occurs through conversion to nitrogen gas,
sediment absorption, and other biological processes. Thus, in some cases, a nitrogen load could
theoretically be high in one watershed but the actual affect on receiving waters could be much lower
due to both attenuation and degradation.

Total Maximum Daily Load (TMDL) Threshold Development

Once the nitrogen cycle is better understood throughout the watershed and its associated estuary, a
TMDL is then developed. Criteria for establishing a TMDL are developed through the hydrodynamic
models to achieve the desired level of ecosystem health. Modeling allows for optimization of loading
reductions based on subwatershed area while gaining a better understanding of hydraulic interactions
of flushing between estuaries. TMDLs are developed based on the target concentrations at the water
quality monitoring stations described above. These standards are designed to allow for natural
concentrations of nitrogen to be at a level which provides water quality that supports a healthy
estuary.
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6.2.2 Harwich MEP Water Resources

The population of Harwich saw significant growth from 1950 to 2010. There is currently no centralized
wastewater treatment system located in the town. Thus, as development has increased, so has
nutrient loading as a result of septic system discharge.

MEP studies have been conducted to evaluate the effects of development and identify nutrient
contributing hot spots within Harwich, including all five Town estuaries and the associated
contributing watershed land area. Future build-out conditions were calculated as part of the MEP
based on current zoning, subdivision of large lots, and increased impervious area including new
driveways and roofs. Higher-density village centers and development of the Route 28 corridor in
Harwichport were not modeled in locations where they were not within the limits of an MEP studied
watershed.

As part of the Harwich estuary studies, the MEP operated under certain assumptions to assess habitat
and quality. Eelgrass distribution was based on state surveys conducted in 1951, 1995, and 2001.
Watershed delineation was based on long-term steady-state conditions; however boundaries may be
affected by water supply pumping rates, particularly during high-volume months. Annual water usage
for each parcel included seasonal changes in population, consumptive use of water, and the nitrogen
concentration of water which typically enters the groundwater from septic system use. Other nitrogen
inputs, such as fertilizers used on golf courses, cranberry bogs, or landscaping and stormwater runoff
were quantified using information from past estuary input studies.

6.3 Results of Published MEP Studies

The degrading conditions of estuaries in Harwich are a primary driver for reevaluating the Town’s
approach to wastewater management. Good water quality is paramount to the environmental and
financial health of a resort community such as Harwich. As such, findings presented in the MEP studies
are critical to developing a long-term sustainable water resources plan for the community.

As noted previously, Harwich has five estuaries located in the MEP study area: Allen Harbor,
Wychmere Harbor, Saquatucket Harbor, Pleasant Bay, and Herring River (see Figure 6-2). The Pleasant
Bay watershed is shared with the towns of Brewster, Chatham and Orleans and the Herring River
watershed is shared with the towns of Brewster and Dennis. The Pleasant Bay watershed report was
completed in May 2006 and the Allen Harbor, Wychmere Harbor, and Saquatucket Harbor report was
completed in June 2010. The Herring River report was completed in 2013. The conclusions of each
MEP report are described below. Additional MEP report information can be found in Appendix C along
with web links to the full reports.
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6.3.1 Allen Harbor Watershed Results

The final report entitled “Linked Watershed-Embayment Model to Determine Critical Nitrogen
Loading Thresholds for the Allen, Wychmere and Saquatucket Harbor Embayment Systems, Harwich,
Massachusetts” was published by the Massachusetts Estuaries Project in June 2010. Allen Harbor is
located in the Chatham OQutwash Plain, which is comprised of sands, gravels, and chiefly pre-Wisconsin
deposits. A permeable groundwater aquifer within the watershed contains aerobic waters.

Physical Description

Allen Harbor is a simple estuary located entirely within the Town of Harwich, comprised of a small
tributary basin near the inlet, where tidal waters enter from Nantucket Sound. Open water area is
19 acres. Freshwater enters through direct groundwater discharge, precipitation, and a small creek
which feeds the salt marsh to the northeast. The Harbor is naturally shallow, approximately 2 meters
in depth, and was originally a muddy pond known as Oyster or Gray’s Pond before the inlet was
expanded to allow marine traffic access to Nantucket Sound. An extended jetty bounds the eastern
portion of the access channel and a parallel jetty maintains the natural land barrier and beach to the
west. Figure 6-3 shows the Allen Harbor system.

Land Use and Nitrogen Loading

Land use in the Allen Harbor watershed is primarily
(54%) residential of which 85% are single family
homes. High residential use, coupled with the fact
that Harwich has experienced significant population
growth since 1950, has resulted in moderate
nitrogen loading in the harbor due to watershed
inputs, and primarily due to nitrogen from septic
system discharge. Figure 6-3 shows the Allen Harbor
System.

Periodic summer phytoplankton blooms and
depleted oxygen in bottom waters (hypoxia) are Allen Harbor Algae Bloom
common. Dredging of the inlet has helped to sustain Summer 2007
tidal exchange critical to nitrogen management.

Natural deposition of atmospheric nitrogen on water bodies and natural land surfaces accounts for
only 4% of the total loading within the Allen Harbor system. Controllable sources, such as wastewater
from septic systems and residential and commercial fertilizer applications, account for approximately
96% of the total nitrogen loading. Because septic system effluent accounts for such a large percent of
nitrogen inputs, 86% of controllable nitrogen sources, reducing this source is a priority for improving
overall estuary habitat. Figure 6-4 shows total nitrogen loading for the Allen Harbor watershed,
including natural deposition, and Figure 6-5 shows the percent of controllable nitrogen loading
sources within the watershed.
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Figure 6-4
Total Nitrogen Loading in the Allen Harbor Watershed, Including Natural Deposition
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Amphipods are typically used as an indicator species for benthic community health because of their
response to changing conditions in an aquatic environment. In Allen Harbor, infaunal animals were
observed with low diversity and high numbers of individual species. The individual species with high
numbers were predominantly amphipods, which thrive in high organic enrichment environments. This
result indicates intermediate stress and moderate impairment throughout Allen Harbor. In Allen
Creek, less diversity and lower total counts indicated high organic enrichment in this tributary. All
indicator species results were found to correlate directly with observed levels of low dissolved oxygen,
high chlorophyll-a concentrations, and high macroalgal accumulations.

Monitoring Stations and Thresholds

The goal of the Allen Harbor sentinel station (HAR-4) is to identify a location where meeting a target
nitrogen concentration would result in water quality throughout the water body sufficient to restore
acceptable ecological health. In addition, two check stations (HAR-4A and HAR-5) were selected to
assist with the goal of restoring healthy benthic infaunal habitats. The MEP report states that these
check station target concentrations were not used for setting nitrogen thresholds in this embayment
system. These values merely provide a check on the acceptability of conditions within the tributary
basins at the point that the threshold level is attained at the sentinel station. The location of each of
station is shown in Figure 6-6.

The threshold nitrogen concentration was determined based on the average concentration of
nitrogen in the water column that will support a healthy benthic habitat. Table 6-1 shows present
average total nitrogen concentrations observed at monitoring stations as part of the MEP study along
with the recommended threshold concentration for Allen Harbor and the percent change necessary to
meet the threshold concentration for each monitoring station. All of the available information on
eelgrass indicates that the Allen Harbor system did not support eelgrass. The present monitoring data
indicates that total nitrogen levels of 0.65 to 0.82 mg/I of nitrogen cannot support healthy benthic
communities. The MEP concluded that an upper limit of 0.50 mg/| of nitrogen (tidally averaged) would
support healthy infaunal habitat in Allen Harbor. The concentrations at the monitoring stations may
be slightly different than the upper limit, but they are chosen so that the upper limit of 0.50 mg/| of
nitrogen (tidally averaged) is achieved throughout the system.

Table 6-1
Sentinel and Check Monitoring Stations with Associated Nitrogen Limits For Allen Harbor

Monitoring Present total N Threshold average total N

% Ch
Station Concentration* (mg/l) Concentration* (mg/l) % Change

Embayment

Allen Harbor HAR-4 0.679 0.498 -26.6%
Allen Harbor HAR-4A 0.451 0.380 -15.9%
Allen Harbor HAR-5 0.808 0.545 -32.5%

*Present and threshold average total N values according to Table VIII-5 of the June 2010 MEP Final Report for Allen,

Wychmere and Saquatucket Harbor Embayment Systems

Values in RED indicate that the value is above the standard and must be reduced.
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Determination of the threshold septic loading in a watershed is not as simple as determining the
threshold concentration in the Allen Harbor. Determination of site-specific nitrogen thresholds for an
embayment requires integration of key habitat parameters (infauna and eelgrass), sediment
characteristics, and nutrient related water quality information. Nitrogen threshold development builds
on these data and links habitat quality to summer water column nitrogen levels. To determine the
total loading several factors must be considered including septic system effluent flow into the
watershed, natural attenuation throughout the watershed, wastewater treatment facilities (if any
exist), estuary flushing, stormwater sources, fertilizers applied throughout the watershed, and finally
the threshold concentrations presented in the table above. The MEP evaluation of habitat quality
supported by the harbor considers the natural structure of each system and its ability to support that
habitat before determining the threshold septic load.

Because septic system loading accounts for most of the controllable nitrogen in the Harbor, septic
nitrogen is the primary source which is recommended to be targeted for total reduction within the
contributing watershed. Overall, 5.64 kg/day, or roughly 2,058 kg/yr, total nitrogen was estimated to
originate from septic systems within the watershed. In order to meet threshold total nitrogen loads, it
is estimated that the present total septic load in the Allen Harbor watershed would need to be
reduced by 74%, as summarized in Table 6-2 below.

Table 6-2
Attenuated Septic Loading in the Allen Harbor Watershed*

Present Septic Load Threshold Septic Load Septic Load Decrease
Sub — Embayment
(kg/day) (kg/day) (% change)
Allen Harbor 4.21 0.841 80.0%
Allen Pond Stream 1.43 0.642 54.9%
Total 5.64 1.483 74%

*Loading information according to Table VIII-2 of the June 2010 MEP Final Report for Allen, Wychmere and Saquatucket
Harbor Embayment Systems.

Values in RED indicate that the value is above the standard and must be reduced.

The threshold septic loading for the Allen Harbor system is the sum of two threshold loads developed
in the MEP report for the Allen Harbor sub embayment and the Allen Pond Stream sub-embayment.
The Allen Harbor sub-embayment is the total estuarine reach which receives septic nitrogen inputs
through direct groundwater discharge and is separate from surface water inflows. Together these two
thresholds combine to give a total threshold septic load for the watershed. To meet the requirements
of both the check and sentinel stations, the Allen Harbor sub-embayment will require at least 80% of
the present septic load to be reduced, and the Allen Pond Stream sub-embayment will require at least
54.9% of the present septic load to be reduced. Together, the Allen Harbor watershed will require
about 74% of the septic load to be reduced.

Part of the MEP watershed nitrogen loading modeling includes a buildout assessment of potential
development within the study area watersheds. The buildout performed by the MEP is a
straightforward buildout assessment that considers a buildout scenario for both residential and
commercial parcels throughout the studied watershed. The buildout assessment is an attempt at
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Section 6 ¢ Massachusetts Estuaries Project

estimating buildout in a watershed based on current zoning and any projected changes using local
input. The estimates developed for the model allow modelers to run a “what if” scenario that
considers nitrogen loading associated with future development.

Table 6-1A shows buildout average total nitrogen concentrations modeled at monitoring stations as
part of the MEP study along with the recommended threshold concentration for Allen Harbor and the
percent change necessary to meet the threshold concentration for each monitoring station.

Table 6-1A
Sentinel and Check Monitoring Stations with Associated Buildout Nitrogen Limits for Allen Harbor

il Monit.oring Buildout. total N Threshold av_erage total % Change
Station Concentration* (mg/l) | N Concentration* (mg/l)

Allen Harbor HAR-4 0.749 0.498 -33.5%

Allen Harbor HAR-4A 0.478 0.380 -20.5%

Allen Harbor HAR-5 0.896 0.545 -39.2%

*Buildout and threshold average total N values according to Table IX-5 and VIII-5 of the June 2010 MEP Final Report for Allen,
Wychmere and Saquatucket Harbor Embayment Systems

Values in RED indicate that the value is above the standard and must be reduced.

In the buildout projection, septic system loading also accounts for most of the controllable nitrogen in
the harbor. Thus, septic nitrogen is the primary source which is recommended to be targeted for total
reduction within the contributing watershed. Overall, 6.71 kg/day, or roughly 2,449 kg/yr, total
nitrogen was estimated to originate from septic systems within the watershed. This is about a 19%
increase over present loads. In order to meet threshold total nitrogen loads, it is estimated that the
current total septic load in the Allen Harbor watershed would need to be reduced by about 78%, as
summarized in Table 6-2a below.

Table 6-2A
Attenuated Buildout Septic Loading in the Allen Harbor watershed*

Threshold Septic Load

Sub — Embayment Buildout Septic Threshold Septic Load Decrease
Load (kg/day) (kg/day)
(% change)
Allen Harbor 4.86 0.841 82.6%
Allen Pond Stream 1.85 0.642 65.3%
Total 6.71 1.483 78%

*Loading information according to Table VIII-2 and the MEP Loading Spreadsheets (AKA Rainbow Tables) of the June 2010
MEP Final Report for Allen, Wychmere and Saquatucket Harbor Embayment Systems.

Values in RED indicate that the value is above the standard and must be reduced.
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6.3.2 Wychmere Harbor Watershed Results

Wychmere Harbor was evaluated under the same MEP initiative along with Allen Harbor. Results can
also be found in the June 2010 final report entitled “Linked Watershed-Embayment Model to
Determine Critical Nitrogen Loading Thresholds for the Allen, Wychmere and Saquatucket Harbor
Embayment Systems, Harwich, Massachusetts.” Wychmere Harbor is located in the Chatham
Outwash Plain, which is comprised of sands, gravels, and chiefly pre-Wisconsin deposits.

Physical Description

Wychmere Harbor is a simple estuary located entirely within the Town of Harwich which is comprised
of a small marina and a single outlet. Flushing with Nantucket Sound occurs through a canal bounded
by jetties, which was dredged to be navigable in 1887. The harbor was formed as a great salt pond and
originally had a small island or emergent bar within the tidal inlet. Open water area is 16 acres.

Freshwater enters through direct groundwater discharge and precipitation. Constructed jetties
protect the natural land barriers which bound the channel, and the western jetty extends into
Nantucket Sound. Figure 6-7 shows the Wychmere Harbor system.

Land Use and Nitrogen Loading

Major sources of nitrogen loading in the Wychmere Harbor watershed include: wastewater from
residential septic systems, small onsite (package) wastewater treatment facilities, fertilizers from
cranberry bogs, impervious surface stormwater runoff, and direct atmospheric deposition to water
surfaces. Land use in the Wychmere Harbor watershed is primarily (55%) residential of which 94% are
single family residences.

In the Wychmere Harbor watershed, high residential septic system use coupled with runoff containing
fertilizers from residential lawns and cranberry bogs are the predominant sources of nitrogen loading,
accounting for 92% of total nitrogen loading in the watershed. Other sources of nitrogen include road
and roof stormwater runoff and atmospheric deposition. As a result of the combination of these
sources, Wychmere Harbor experiences moderate nitrogen loading which leads to periodic summer
phytoplankton blooms and depleted oxygen bottom waters (hypoxia), degraded sediment, and the
limited variability and high numbers of benthic animal communities. Dredging of the inlet has helped
to sustain tidal exchange critical to nitrogen management; however, continuation of current loading
rates will lead to further degradation of the harbor. Because septic system effluent accounts for 83%
of the controllable loading in this watershed, reduction of this nitrogen source could reduce total
loading to within acceptable limits for the watershed. Figure 6-8 shows total nitrogen loading for the
Wychmere Harbor watershed, including natural deposition, and Figure 6-9 shows the percent of
controllable nitrogen loading sources within the watershed.
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Section 6 ¢ Massachusetts Estuaries Project

Figure 6-8
Total Nitrogen Loading in the Wychmere Harbor Watershed
Including Natural Deposition
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Section 6 ¢ Massachusetts Estuaries Project

Water Quality Indicators

As noted above, the MEP report identified the Wychmere Harbor system as moderately to
significantly impaired and beyond its natural capacity to process additional nutrients without further
degrading ecological health. While eelgrass is typically used as an indicator species of overall health,
there is no evidence it existed historically in Wychmere Harbor. Instead, benthic communities were
assessed as the indicator species for overall estuary health.

Infaunal animals were determined to have low diversity with high numbers of individuals, indicating a
stressed benthic environment. Further assessment revealed indicator species which respond to high
chlorophyll and moderate to high organic enrichment. Results were indicative of moderate nutrient
loading in the main basin and moderate to high organic enrichment in the entire Wychmere Harbor
system.

Monitoring Stations and Thresholds

Wychmere Harbor contains one sentinel station and one check station, as shown in Figure 6-10. The
sentinel station, HAR-3, is positioned within Wychmere Harbor such that meeting the target nitrogen
concentration would result in water quality throughout the harbor sufficient to restore ecological
health with the goal of restoring healthy benthic infaunal habitats. Observed total nitrogen (TN)
concentrations at the sentinel station HAR-3 ranged from an average upper limit of 0.812 mg/L to an
average lower limit of 0.530 mg/L between 2001 and 2008.

The threshold nitrogen concentration was determined based on the average concentration of
nitrogen in the water column that will support a healthy benthic habitat. Table 6-3 shows present
average total nitrogen concentrations observed at monitoring stations as part of the MEP study along
with the recommended threshold concentration for Wychmere Harbor and the percent change
necessary to meet the threshold concentration for each monitoring station. All of the available
information on eelgrass indicates that the Wychmere Harbor system did not support eelgrass. The
present monitoring data indicates that total nitrogen levels of 0.65 to 0.82 mg/I of nitrogen cannot
support healthy benthic communities. The MEP concluded that an upper limit of 0.50 mg/I of nitrogen
(tidally averaged) would support healthy infaunal habitat in Wychmere Harbor. The concentrations at
the monitoring stations may be slightly different than the upper limit, but they are chosen so that the
upper limit of 0.50 mg/I of nitrogen (tidally averaged) is achieved throughout the system.

Table 6-3
Sentinel and Check Monitoring Stations with Associated Nitrogen Limits for Wychmere Harbor

Threshold average

. P t total N
Monitoring resent tota total N

H * 0,
Embayment Station Conc(er:;r/al)tlon Concentration* % Change
(mg/l)
Wychmere Harbor HAR-2A 0.453 0.367 -19.0%
Wychmere Harbor HAR-3 0.813 0.500 -38.5%

*Present and threshold average total N values according to Table VIII-5 of the June 2010 MEP Final Report for Allen,
Wychmere and Saquatucket Harbor Embayment Systems

*Values in RED indicate that the value is above the standard and must be reduced.
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Section 6 ¢ Massachusetts Estuaries Project

Determination of the threshold septic loading in a watershed is not as simple as determining the
threshold concentration. Determination of site-specific nitrogen thresholds for an embayment
requires integration of key habitat parameters (infauna and eelgrass), sediment characteristics, and
nutrient related water quality information. Nitrogen threshold development builds on these data and
links habitat quality to summer water column nitrogen levels. To determine the total loading several
factors must be considered including septic system effluent flow into the watershed, natural
attenuation throughout the watershed, wastewater treatment facilities (if any exist), estuary flushing,
stormwater sources, fertilizers applied throughout the watershed, and finally the threshold
concentrations presented in the table above. The MEP evaluation of habitat quality supported by the

harbor considers the natural structure of each system and its ability to support that habitat before
determining the threshold septic load.

Because septic system loading accounts for most of the controllable nitrogen in the harbor, that is the
primary source which is recommended to be targeted for nitrogen reduction within the contributing
watershed. Overall, 3.208 kg/day, or roughly 1,170 kg/yr, total nitrogen was estimated to originate
from septic systems within the watershed. In order to meet threshold total nitrogen loads, it is
estimated that the current total septic system load in the Wychmere Harbor watershed would need to
be reduced by 100 %, as summarized in Table 6-4 below.

Table 6-4
Attenuated Septic Loading in the Wychmere Harbor Watershed

Present Septic Load Threshold Septic Load
(kg/day) (kg/day)
3.208 0.00 100%

*Loading information according to Table VIII-2 of the June 2010 MEP Final Report for Allen, Wychmere and Saquatucket
Harbor Embayment Systems

Threshold Septic Load Decrease (% change)

*Values in RED indicate that the value is above the standard and must be reduced.

As noted previously, part of the MEP watershed nitrogen loading modeling includes a buildout
assessment of potential development within the study area watersheds. The buildout performed by
the MEP is a straightforward buildout assessment that considers a buildout scenario for both
residential and commercial parcels throughout the studied watershed. The buildout assessment is an
attempt at estimating buildout in a watershed based on current zoning and any projected changes
using local input. The estimates developed for the model allow modelers to run a “what if” scenario
that considers nitrogen loading associated with future development.

Table 6-3A shows buildout average total nitrogen concentrations modeled at monitoring stations as
part of the MEP study along with the recommended threshold concentration for Wychmere Harbor
and the percent change necessary to meet the threshold concentration for each monitoring station.
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Table 6-3A
Sentinel and Check Monitoring Stations with Associated
Buildout Nitrogen Limits for Wychmere Harbor

Threshold average

Buildout total N

Monitori . total N
Embayment on .ormg Concentration* ota N % Change
Station (mg/I) Concentration
(mg/1)
Wychmere Harbor HAR-2A 0.460 0.367 -20.2%
Wychmere Harbor HAR-3 0.829 0.500 -39.6%

*Buildout and threshold average total N values according to Table IX-5 and VIII-5 of the June 2010 MEP Final Report for Allen,
Wychmere and Saquatucket Harbor Embayment Systems

Values in RED indicate that the value is above the standard and must be reduced.

In the buildout projection, septic system loading also accounts for most of the controllable nitrogen in
the Harbor. Thus, septic nitrogen is the primary source which is recommended to be targeted for total
reduction within the contributing watershed. Overall, 3.30 kg/day, or roughly 1,206 kg/yr, total
nitrogen was estimated to originate from septic systems within the watershed. This is about a 3%
increase over present loads. In order to meet threshold total nitrogen loads, it is estimated that the
total buildout septic load in the Wychmere Harbor watershed would need to be reduced by 100%, as
summarized in Table 6-4A below to meet existing conditions.

Table 6-4A
Attenuated Buildout Septic Loading in the Wychmere Harbor Watershed*

Buildout Septic Load Threshold Septic Load
(kg/day) (kg/day)
3.30 0.00 100%

Threshold Septic Load Decrease (% change)

*Loading information according to Table VIII-2 and the MEP Loading Spreadsheets (AKA Rainbow Tables) of the June 2010
MEP Final Report for Allen, Wychmere and Saquatucket Harbor Embayment Systems.

Values in RED indicate that the value is above the standard and must be reduced.

6.3.3 Saquatucket Harbor Watershed Results

Saquatucket Harbor was evaluated under the same MEP initiative along with Allen and Wychmere
Harbors. Results can be found in the June 2010 final report entitled “Linked Watershed-Embayment
Model to Determine Critical Nitrogen Loading Thresholds for the Allen, Wychmere and Saquatucket
Harbor Embayment Systems, Harwich, Massachusetts.” Saquatucket Harbor is located in the Chatham
Outwash Plain, which is comprised of sands, gravels, and chiefly pre-Wisconsin deposits. The harbor
was formed by tidal flooding of channels within the outwash deposits of a stream.

Physical Description

Saquatucket Harbor is a simple estuary located in the Town of Harwich which is comprised of a small
marina, long channel, and single outlet. Flushing with Nantucket Sound occurs through a dredged
canal bounded by jetties. The canal was constructed in 1968. Prior to that, the harbor was a tidal salt
marsh with a central tidal river known as Andrews River. The remnants of that tidal river can be found
in the western shore of the harbor. Open water areais 12 acres.
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Freshwater enters through direct groundwater discharge to the harbor perimeter, precipitation, and
two significant surface water sources: Carding Machine Brook from the northwest and Cold (Bottom)
Brook from the northeast, both of which feed the remaining salt marshes which bound the basin to
the east and west. A moderately sized and relatively healthy salt marsh also exists in the northern
region of the basin. Parallel jetties extend the channel into Nantucket Sound through shallow water
along the barrier beach which bounds Harwich to the south. Figure 6-11 shows the Saquatucket
Harbor system.

Land Use and Nitrogen Loading

Land use in the Saquatucket Harbor watershed is 41% public service, due to Town-owned preservation
land, the publicly-owned Cranberry Valley Golf Course, and the former cranberry bog system now
owned by Harwich Conservation Trust. Residential use is comparable at 36%, of which 97% is single
family residences. It is estimated that there are approximately 30 private drinking water wells in use at
single family residences in the Saquatucket watershed.

In the Saquatucket watershed, residential septic system use coupled with runoff containing fertilizers
from golf courses, residential lawns, and cranberry bogs are the predominant sources of nitrogen
loading, accounting for 92% of total nitrogen loading. Other sources of nitrogen loading include farm
animals, road and roof runoff, and atmospheric deposition.

As a result of the combination of these sources, Saquatucket Harbor experiences moderate nitrogen
loading which leads to periodic summer phytoplankton blooms and depleted bottom water oxygen
(hypoxia), degraded sediment, and a limited variability and high numbers of benthic animal
communities. Dredging of the inlet has helped to sustain tidal exchange which is critical to nitrogen
management, however current loading will lead to continued degradation of the harbor. Septic
systems account for 75% of total nitrogen loading in the watershed and 79% of controllable loading.

This will be the focus of future efforts to bring the harbor conditions to balanced levels such that
benthic habitat may be restored. Figure 6-12 shows total nitrogen loading for the Saquatucket Harbor
watershed, including natural deposition, and Figure 6-13 shows the percent of controllable nitrogen
loading sources within the watershed.
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Figure 6-12
Total Nitrogen Loading in the Saquatucket Harbor Watershed,
Including Natural Deposition
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Water Quality Indicators

The MEP report identified the Saquatucket Harbor estuary as a moderate to significantly impaired
system beyond its natural capacity to process additional nutrients without further degrading
ecological health. While eelgrass is typically an indicator species of overall health, there is no evidence
that the basin has ever supported it. In addition, current water quality conditions and nutrient levels
would not support eelgrass populations. As a result, the MEP used the infaunal animal population as
an indicator of overall health for this harbor.

In place of eelgrass, benthic animals were again used as the indicator species of overall harbor water
quality. Low diversity of infaunal animals with high numbers of individuals, specifically amphipods,
was observed. This observation is indicative of nitrogen enrichment and intermediate stress on the
habitat; however, it is not indicative of severe degradation. The main basin maintained moderate
numbers of species with high numbers of individuals, also indicative of habitat impairment. High
chlorophyll and moderate to high organic enrichment indicator species are all indicative of moderate
nutrient loading in the main basin and moderate to high organic enrichment in the overall
Saquatucket Harbor system.

Dissolved oxygen was also used to indicate water quality. Frequent oxygen depletion was noted in the
main basin of Saquatucket Harbor at values consistent with a nitrogen-enriched water body that is
moderately to significantly impaired.

Monitoring Stations and Thresholds

In Saquatucket Harbor, one sentinel station entitled HAR-2 is located at the end of the marina, before
the main harbor area, as shown in Figure 6-14. This location is positioned such that meeting the target
criteria in this location will signify improved water quality throughout the harbor area sufficient to
restore ecological health and restore healthy benthic infaunal habitats.

The threshold nitrogen concentration for Saquatucket Harbor sentinel station HAR-2 is 0.494 mg/L.
Investigations between 2001 and 2008 have shown that the harbor has an average concentration of
0.652mg/L, and nitrogen loading increasing marginally between 2006 and 2008, though generally
remaining relatively stable. Similar to the other two harbors (Allen and Wychmere), the available
information on eelgrass indicates that the Saquatucket Harbor system did not support eelgrass and
cannot support healthy benthic communities. The MEP concluded that an upper limit of 0.50 mg/I of
nitrogen (tidally averaged) would support healthy infaunal habitat in Saquatucket Harbor. The
concentrations at the monitoring stations may be slightly different than the upper limit, but they are
chosen so that the upper limit of 0.50 mg/| of nitrogen (tidally averaged) is achieved throughout the
system. This is summarized in Table 6-5 below.
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Table 6-5
Sentinel and Check Monitoring Stations with Associated Nitrogen Limits for Saquatucket Harbor

Present total N
Threshold average total

Monitoring

H * 0,
Embayment Station Concentration N Concentration* (mg/) % Change
(mg/1)
Saquatucket HAR-2 0.652 0.494 24.2%
Harbor

*Present and threshold average total N values according to Table VIII-5 of the June 2010 MEP Final Report for Allen,
Wychmere and Saquatucket Harbor Embayment Systems

Values in RED indicate that the value is above the standard and must be reduced.

Determination of site-specific nitrogen thresholds for an embayment requires integration of key
habitat parameters (infauna and eelgrass), sediment characteristics, and nutrient related water quality
information. Nitrogen threshold development builds on these data and links habitat quality to
summer water column nitrogen levels. To determine the total loading several factors must be
considered including septic system effluent flow into the watershed, natural attenuation throughout
the watershed, wastewater treatment facilities (if any exist), estuary flushing, stormwater sources,
fertilizers applied throughout the watershed, and finally the threshold concentrations presented in the
table above. The MEP evaluation of habitat quality supported by the harbor considers the natural
structure of each system and its ability to support that habitat before determining the threshold septic
load.

The primary source of nitrogen in the Saquatucket Harbor watershed is septic system effluent, which
accounts for a majority of total and controllable nitrogen loading. For this reason, this source is the
primary focus of nitrogen reduction to meet the threshold values. Overall, 13.25 kg/day, or roughly
4,836 kg/year, total nitrogen is estimated to originate from septic systems within the watershed. In
order to meet threshold nitrogen loads, it is estimated that the current total septic load in the
Saquatucket Harbor watershed would need to be reduced by 60 percent, as shown in Table 6-6.

Table 6-6
Attenuated Septic Loading in the Saquatucket Harbor watershed*

. . Threshold Septic Load
Present Septic Load Threshold Septic Load
Sub — Embayment Decrease
(kg/day) (kg/day)
(% change)
Saquatucket Harbor 2.545 0.507 80.1%
Cold Spring Brook 7.775 3.499 55.0%
E. Saquatucket Stream 2.926 1.274 56.5%
Total 13.246 5.280 60%

*Loading information according to Table VIII-2 of the June 2010 MEP Final Report for Allen, Wychmere and
Saquatucket Harbor Embayment Systems

Values in RED indicate that the value is above the standard and must be reduced.
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The threshold septic loading for the Saquatucket Harbor system is the sum of three threshold loads
developed in the MEP report for the Saquatucket Harbor sub-embayment, The Cold Brook (also
known locally as Cold Spring Brook and/or Carding Machine Brook) sub-embayment and the East
Saquatucket Stream sub-embayment. The Saquatucket Harbor sub-embayment is the total estuarine
reach which receives septic nitrogen inputs through direct groundwater discharge and is separate
from surface water inflows. Together these three thresholds combine to give a total threshold septic
load for the watershed. To meet the requirements of both the check and sentinel stations, the
Saquatucket Harbor sub-embayment will require at least 80.1% of the present septic load to be
reduced, the Cold Brook sub-embayment will require at least 55.0% of the present septic load to be
reduced, and the East Saquatucket Stream sub-embayment will require at least 56.5% of the present
septic load to be reduced. Together, the Saquatucket Harbor watershed will require 60% of the septic
load to be reduced.

As noted previously, the buildout assessment performed by the MEP is a straightforward buildout
assessment that considers a buildout scenario for both residential and commercial parcels throughout
the studied watershed. The buildout assessment is an attempt at estimating buildout in a watershed
based on current zoning and any projected changes using local input. The estimates developed for the
model allow modelers to run a “what if” scenario that considers nitrogen loading associated with
future development.

Table 6-5A shows buildout average total nitrogen concentrations modeled at monitoring stations as
part of the MEP study along with the recommended threshold concentration for Saquatucket Harbor
and the percent change necessary to meet the threshold concentration for each monitoring station.

Table 6-5A
Sentinel and Check Monitoring Stations with Associated Buildout Nitrogen Limits
for Saquatucket Harbor

Monitorin Buildout total N Threshold average
Embayment . & Concentration* total N Concentration* % Change
Station
(mg/1) (mg/1)
Saguatucket HAR-2 0.691 0.494 -28.5%
Harbor

*Buildout and threshold average total N values according to Table IX-5 and VIII-5 of the June 2010 MEP Final Report for Allen,
Wychmere and Saquatucket Harbor Embayment Systems

Values in RED indicate that the value is above the standard and must be reduced.

In the buildout projection, septic system loading also accounts for most of the controllable nitrogen in
the Harbor. Thus, septic nitrogen is the primary source which is recommended to be targeted for total
reduction within the contributing watershed. The buildout model run for the Saquatucket Harbor
watershed septic load is actually lower than the present load because an enhanced attenuation factor
was utilized in the Bank Street Bogs that changed the attenuation rate from 35% to 50% in the
buildout assumptions. Overall, 12.51 kg/day, or roughly 4,566 kg/yr, total nitrogen was estimated to
originate from septic systems within the watershed. This is about a 5.5% decrease over present loads.
In order to meet threshold total nitrogen loads, it is estimated that the current total septic load in the
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Saquatucket Harbor watershed would need to be reduced by 58%, as summarized in Table 6-6A below
to meet existing conditions.

Table 6-6A
Attenuated Buildout Septic Loading in the Saquatucket Harbor Watershed*
with Enhanced Attenuation

Buildout Septic Load
il o(l:(g /::yl)c od Threshold Septic Load (kg/day) | Threshold Septic Load Decrease (% change)

12.51 5.28 58%

*Loading information according to Table VIII-2 and the MEP Loading Spreadsheets (AKA Rainbow Tables) of the June 2010
MEP Final Report for Allen, Wychmere and Saquatucket Harbor Embayment Systems.

Values in RED indicate that the value is above the standard and must be reduced.

6.3.4 Pleasant Bay Watershed and Sub-Embayment Results

The final MEP report for the Pleasant Bay embayment, “Linked Watershed-Embayment Model to
Determine Critical Nitrogen Loading Thresholds for the Pleasant Bay System, Orleans, Chatham,
Brewster and Harwich, Massachusetts,” was published in May 2006. Two additional memoranda were
issued in October and June of 2010. These two memoranda update specific attenuation and flushing
assumptions. The first memorandum was issued June 25, 2010 and updates the attenuation
assumptions in Muddy Creek and nitrogen loading to Pleasant Bay. The second memorandum was
issued October 5, 2010 and evaluates the additional scenario to the water quality impacts with the
addition of a 24-foot opening to the Muddy Creek inlet. The updates in these memoranda are
considered to be part of the final MEP report for the Pleasant Bay System and are used throughout
this section.

Pleasant Bay is the largest embayment system on Cape Cod, comprised of large open water areas and
small tributary sub-embayments. Four subwatersheds out of the 59 contributing subwatersheds
assessed for the Pleasant Bay system are located within the town of Harwich. Those subwatersheds
are Round Cove, Lower Muddy Creek, Upper Muddy Creek, and the Harwich portion of the Pleasant
Bay subwatershed. This analysis focuses only on the portions of the Pleasant Bay system within
Harwich.

The MEP report identified sub-embayments throughout Pleasant Bay as near or beyond their natural
capacity to process additional nutrients without further degrading ecological health. Embayments
often indicate the overall health of a watershed because water sources, both groundwater and
surface water, carry nutrients from developed areas and deposit those nutrients into a water body.
When nutrients are deposited in an estuary, or a water body with limited flow, they often build up
faster than the natural systems can break them down, resulting in elevated nitrogen levels.
Eutrophication and decreased eelgrass populations throughout the Pleasant Bay system have resulted
in moderate impairment, according to the MEP. Because of groundwater and surface water from
developed areas, the resulting eutrophication indicates that nutrient overload is not present just in
the embayment, but throughout the watershed.

This MEP study, and subsequent updates as part of this CWMP/SEIR, sought to identify and further
investigate the contributing factors which led to current conditions. For Pleasant Bay, nitrogen
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management is vital to ensure restoration of its natural systems. The solution must include source
mitigation local to Pleasant Bay, as well as nitrogen management within the larger regional basins by
limiting on-site disposal of wastewater. In order to address this, it is important to first understand the
current conditions through ongoing assessment and then establish criteria for improvements.

Physical Description

The Pleasant Bay embayment system is comprised of drowned river valley estuaries, barrier beaches
and islands, salt marshes, and flats which exchange tidal waters with a large lagoonal estuary. The
large lagoonal estuarine basins, or open water areas, include Little Pleasant Bay, Pleasant Bay, and
Chatham Harbor. The Pleasant Bay sub-embayment is bounded by Harwich and Brewster to the
southwest and northwest, respectively, Orleans and Little Pleasant Bay to the North, and Chatham to
the south. Nauset Spit is a natural sandy barrier island and marine protected area which bounds
Chatham Harbor to the east and limits flushing between the embayment and the Atlantic Ocean.
Figure 6-15 shows the Pleasant Bay embayment system and its associated estuarine basins. This also
shows the sub-watersheds located in Harwich.

Land Use and Nitrogen Loading

Determination of the amount of nitrogen transported by freshwater sources to the Pleasant Bay
embayment was made in three main steps: assessment of nitrogen accumulation and nitrogen
sources; assessment of nitrogen transport through natural systems; and evaluation of natural
denitrification processes which degrade concentrations over time.

The following subsection presents loading in Harwich for Upper and Lower Muddy Creek, Round Cove
and the Pleasant Bay subwatersheds. Subwatershed nitrogen loading in Pleasant Bay and Round Cove
is shared with the town of Brewster, and subwatershed nitrogen loading in both Upper Muddy Creek
and Lower Muddy Creek is shared with the town of Chatham.

Determination of the existing nitrogen load for each subwatershed included regional loading factors
and parcel by parcel land and water use data. Watershed-specific information regarding wastewater,
fertilizers, stormwater runoff from impervious surfaces, and atmospheric deposition were also used.

Digital parcel and tax assessor data from 1999 and 2005 and updated land use coverages from 2006
were used for the Town of Harwich. These data generally consisted of land use information as well as
Town-generated information. Land use was broken down into nine common and comparable
categories: 1) residential, 2) commercial, 3) industrial, 4) undeveloped, 5) agricultural, 6) mixed use, 7)
golf course and recreational, 8) public service/government, and 9) freshwater ponds. Across Pleasant
Bay, the most common land uses were residential (38% of watershed area) and public service
including government-owned lands, roads, and rights-of-way (37%).
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Water use information by parcel was obtained from the Harwich Water Department for the year 2004.
Wastewater-based nitrogen loading from the individual parcels using on-site septic systems was based
upon the measured water use, estimated nitrogen concentration, and assumed consumptive loss of
water (i.e. irrigation, drinking water, etc.) before the remainder is treated in a septic system. Typical
septic system removal of nitrogen is around 20%, however further nitrogen loss during aquifer
transport is negligible. Average water use throughout the Pleasant Bay watershed was 166 gpd at the
time of the MEP assessment.

Similar to the watersheds previously discussed, the Pleasant Bay watershed also has a high residential
septic system use coupled with stormwater runoff containing fertilizers from golf courses and
residential lawns. These sources are the predominant sources of nitrogen loading, accounting for 51%
of total nitrogen loading within the watershed. Other sources of nitrogen loading include road and
roof runoff and atmospheric deposition.

The primary ecological threat to Pleasant Bay resources is degradation resulting from nutrient
enrichment. Loading of the critical eutrophying nutrient, nitrogen, to the embayment waters has been
greatly increased over the past few decades with further increases certain unless nitrogen
management is implemented.

The Pleasant Bay system is more complicated than many of the other embayments studied by the
MEP because of the presence of a large shoreline with numerous sub-embayments. The large number
of subembayments greatly increases the potential for direct discharges from homes situated on the
shore and decreases the travel time of groundwater from the watershed recharge areas to bay
regions of discharge.

The presence of enclosed embayments in areas with relatively high population densities creates a
nutrient loading problem that is important since the protected marine shorelines are the same
shorelines that are popular for boating, recreation, and land development. These enclosed bodies of
water are often inadequately flushed of the pollutants that they receive due to the proximity and
density of development near and along their shores.

Septic system effluent, which accounts for 42% of total nitrogen loading in the Pleasant Bay watershed
and 75% of controllable nitrogen loading, will be the focus of future efforts to bring the harbor
conditions to balanced levels such that benthic habitat may be restored. Figure 6-16 shows total
nitrogen loading for the entire Pleasant Bay watershed, including natural deposition, and Figure 6-17
shows the percent of controllable loading sources within the watershed.
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Figure 6-16

Total Nitrogen Loading in the Pleasant Bay Watershed,
Including Natural Deposition
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Wastewater is the primary contributor of total nitrogen to the Pleasant Bay system. Other controllable

sources contribute approximately 17% of the total load.

Figure 6-17
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While wastewater is the major contributor to the controllable nitrogen load, fertilizers contribute
another 16% to the system and stormwater contributes approximately 9% to the controllable load.

Since the Pleasant Bay system is so complex, the subwatersheds to the Pleasant Bay system such as
Round Cove and Muddy Creek have slightly different distributions of nitrogen inputs due to the
different types of development throughout the sub-watersheds. As an example, wastewater in Muddy
Creek contributes 72% of total nitrogen loading and 79% of controllable loading. As a result of these
differences, each subwatershed must be considered individually when deciding the appropriate
amount of nitrogen that should be managed. Figure 6-18 shows total nitrogen loading for the Muddy
Creek subwatershed, including natural deposition, and Figure 6-19 shows the percent of controllable
loading sources within the subwatershed.

Figure 6-18
Total Nitrogen Loading in the Muddy Creek Subwatershed, Including Natural Deposition
Atmospheric Atmospheric
Deposition on Deposition on
Land \ Water Surfaces
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As noted above, for the Muddy Creek system, wastewater is the majority contributor at 60%, and
fertilizers contribute another 25% of total nitrogen to the Muddy Creek subwatershed. Other sources
contribute approximately 16% of the total load.

For controllable nitrogen loads, wastewater is again the major contributor and fertilizers contribute
another 9%, while other sources contribute approximately 12% of the controllable load to the Muddy
Creek system.

Once nitrogen sources are determined, the amount which they contribute to receiving waters
depends on the time and method of transport as well as natural attenuation through freshwater
ponds. For instance, nitrogen inputs which enter or pass through a pond are reduced by
approximately 50% due to natural attenuation, while denitrification during groundwater transmissivity
is considered negligible. For that reason, loads are further assessed according to subwatershed.
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Figure 6-19
Total Controllable Nitrogen Loading in the Muddy Creek Subwatershed
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Water Quality Indicators

Water quality within the Pleasant Bay system varies from healthy to degraded, depending on the level
of nitrogen enrichment at a particular location. For the purposes of assessing water quality indicators,
Upper Muddy Creek and Round Cove were classified as small enclosed basins and received similar
results for key habitat indicators, while Lower Muddy Creek was categorized as a moderate sized
tributary sub-embayment.

Key habitat indicators include infaunal animals, eelgrass population, and dissolved
oxygen/chlorophyll-a levels. In Upper Muddy Creek, the benthic animal population is significantly
depleted, indicating high nitrogen loading and oxygen stress. Results from Round Cove indicated
intermediate stress species, including amphipods, however nutrient loading was considered to be only
moderately beyond nitrogen loading limits.

Historically, eelgrass has not been supported in most of the small enclosed basins within Pleasant Bay,
including Round Cove. However there is a small patch of eelgrass in the Lower Muddy Creek area. As a
result, the MEP used the infaunal animal population as well as eelgrass populations as an indicator of
overall health.

A high level of oxygen stress was observed in small enclosed basins, including the Upper Muddy Creek
and Round Cove watersheds. These basins were also found to maintain higher nitrogen levels due to
limited flushing. Round Cove was reported with mild hypoxia, a condition where dissolved oxygen
levels are below 2 mg/L; however levels were typically above 4 mg/L or 5 mg/L during the field data
collection period. In contrast, Upper Muddy Creek was frequently observed to be anoxic, where
dissolved oxygen was not present. The area within Pleasant Bay between Round Cove and Upper
Muddy Creek was typically reported to maintain dissolved oxygen levels of about 5 mg/L; however
one event was reported as partially hypoxic, with dissolved oxygen levels reported between 2 and

4 mg/L.
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Overall, Upper Muddy Creek, Lower Muddy Creek, and Round Cove were each separately ranked for
level of stress according to several nutrient related health indicators, including: dissolved oxygen,
chlorophyll-a, macroalgae, eelgrass, and infaunal animals. Round Cove was ranked moderately
impaired to significantly impaired for dissolved oxygen levels, chlorophyll-a levels, and infaunal animal
species, resulting in an overall ranking of significantly impaired to moderately impaired. Upper Muddy
Creek was ranked significantly impaired to severely degraded in terms of dissolved oxygen levels,
chlorophyll-a levels, and infaunal animal species, resulting in an overall ranking of severely degraded.
Lower Muddy Creek was consistently ranked significantly impaired.

Muddy Creek Culvert Project

The Pleasant Bay Alliance recognized that the tidal flushing in Muddy Creek was both man made and
limited by the presence of a tidal restriction (culvert) to Muddy Creek. Since both the Upper and
Lower Muddy Creek were impaired, the Alliance realized that increased flushing in these
subwateresheds could have a significant impact in the threshold concentrations. As a result,
discussions were held with SMAST and a new scenario was developed that evaluated the Pleasant Bay
system with a 24-foot wide culvert (opening) to Muddy Creek. The size of the 24-foot culvert was
chosen because it was believed by SMAST that a culvert larger than that would not significantly
increase flushing or have an effect on the thresholds based on the modeling results.

The effect of increasing the inlet opening to Muddy Creek on nitrogen throughout Pleasant Bay was
evaluated using the Pleasant Bay model, as requested by the Pleasant Bay Alliance. This evaluation
was conducted under both existing and buildout watershed loadings. The evaluation showed 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, since 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. According to the evaluation, a small, but insignificant, lowering of concentrations will
be realized from the larger tide range in Muddy Creek with the new inlet.

While there is a clear reduction in the nitrogen level at the Muddy Creek check station due to the
wider opening, there is little or no change in the nitrogen 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 nitrogen concentration and the threshold concentration (0.21 mg/l) at the Lower
Muddy Creek check station (PBA-05). Additional nitrogen reductions are still necessary in the Muddy
Creek watershed to meet the threshold concentration in Lower Muddy Creek, but the magnitude is
reduced through the installation of the wider opening. All other stations throughout Pleasant Bay
have insignificant changes in concentration (i.e., less than one percent). These results suggest that
installing a 24-foot opening 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. The subsection
below presents threshold concentrations and nitrogen reduction goals which were developed with the
assumption that the 24-foot Muddy Creek opening will be implemented as part of the overall
wastewater management program.

Monitoring Stations and Thresholds

Due to the relative size and extent of the Pleasant Bay estuary, the comprehensive MEP evaluation
involved sampling at more than 20 monitoring stations throughout this complex estuary. Sampling
locations were selected based on the subject data being evaluated and its relative location in
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comparison to the subject subwatershed. Figure 6-20 shows the selection of water quality check
stations which were sampled during warm weather months from 2000 to 2005 that are discussed in
this section, in addition to the three sentinel stations for Pleasant Bay.

As described previously, sentinel stations are locations within the embayment which, once restored,
“will necessarily bring the other regions of the system to acceptable habitat quality levels.” In the
Pleasant Bay sub-embayment, three sentinel locations were used to determine the critical nitrogen
threshold necessary to maintain a high-quality eelgrass habitat. Sentinel stations for Pleasant Bay
included PBA-12 at the head of Little Pleasant Bay, PBA-03 at upper Ryders Cove, and CM-13 at lower
Ryders Cove. These locations were selected because comparative conditions in other sub-
embayments, where depth was similar, supported eelgrass growth. While each of these locations is
positioned to capture the overall performance of the Pleasant Bay estuary, none are located near the
subject sub-watersheds of concern in Harwich.

The sentinel station for the Pleasant Bay System is based on a nitrogen threshold that targets the
restoration of eelgrass. This station was placed within the uppermost reach of Little Pleasant Bay
(PBA-12). The total nitrogen level at the sentinel station (PBA-12) is 0.723 mg/| of nitrogen which was
set to improve the eelgrass habitat throughout Little Pleasant Bay and the historic distribution in
Pleasant Bay, which will see lower nitrogen levels when the threshold is reached.

While eelgrass restoration is the primary nitrogen management goal within the Pleasant Bay System,
there are small basins which do not appear to have historically supported eelgrass habitat. For these
sub-embayments, restoration and maintenance of healthy animal communities is the management
goal. It should be noted that restoration of eelgrass is not the only criterion for restoration of habitat
health throughout the Pleasant Bay System. Based upon the 1951 eelgrass analysis there are eight (8)
sub-embayments to Pleasant Bay that are not likely to support eelgrass habitat for structural reasons.
While these systems may not be supportive of eelgrass habitat, they are generally capable of
supporting healthy benthic animal habitat. Infaunal animals are sensitive to the organic matter loading
and resulting periodic oxygen depletions associated with nitrogen overloading.

Since these conditions typically occur at higher nitrogen loads than does the shading of the bottom by
increased phytoplankton production (principal cause of eelgrass loss), the nitrogen threshold level for
healthy benthic animal habitat is higher than for healthy eelgrass habitat. This has been found to be
the case throughout the MEP study area.

Since the Pleasant Bay system is so complex and is shared by several towns, each individual
community must understand how to reduce excess nutrients in the sub-embayments that fall within
its town’s boundaries while also coordinating to ensure that the combined solutions from each
community will ultimately meet the overall water quality goals.

In order for Harwich to monitor progress in reducing its nitrogen contribution to Pleasant Bay, the
town will need to monitor the check stations closest to the sub-embayments for which they are
responsible. There are three check stations located near Harwich. These stations include PBA-09 at
Round Cove, PBA-05a at Upper Muddy Creek, and PBA-05 at Lower Muddy Creek. The sentinel station
PBA-12 should be monitored for the Pleasant Bay sub-embayment that discharges directly to Pleasant
Bay. Table 6-7 summarizes the present and threshold nitrogen concentrations at these stations.
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Present concentrations for each station were determined using total nitrogen concentration data
collected during warm weather months from 2000 to 2005. The present concentration is the mean of
the five annual average nitrogen concentrations collected during that time period. A summary of each
monitoring station present and total nitrogen loading was captured for each sub-watershed. Table 6-7
shows present average total nitrogen concentrations observed at monitoring stations as part of the
MEP study along with the recommended threshold concentration for the four sub-embayments.

Table 6-7
Sentinel and Check Monitoring Stations with Associated Nitrogen Limits for the
Pleasant Bay System

Monitorin Present Total N Concentration* Threshold
Sub-embayment . & With Existing Muddy Creek Concentration % Change
Station .
Opening (mg/1) (mg/I)
Round Cove PBA-09 0.255 0.207 18.8%
Upper Muddy Creek PBA-05A 0.674 0.405 39.9%
Lower Muddy Creek PBA-05 0.298 0.208 30.2%
Little Pleasant Bay - head PBA -12 0.178 0.160 10.1%

*Present and threshold average total N values according to Table 3 of the October 5th, 2010 MEP Technical Memo, and
Table VIII-6 of the May 2006 Pleasant Bay Linked Embayment Model.

Values in RED indicate that the value is above the standard and must be reduced.

For comparison, Table 6-7A summarizes the present and threshold nitrogen concentrations at these
stations with the enlarged culvert at Muddy Creek.

Table 6-7A
Sentinel and Check Monitoring Stations with Associated Nitrogen Limits for the Pleasant Bay System

Present Total N
Monitoring Concentration* With Threshold

Subwatershed Station Enlarged Muddy Creek | Concentration (mg/l) % Change
Opening (mg/l)
Round Cove PBA-09 0.253 0.207 18.1%
Upper Muddy Creek PBA-05A 0.674 0.405 39.9%
Lower Muddy Creek PBA-05 0.255 0.208 18.4%

Little Pleasant Bay -

PBA-12 0.178 0.160 10.1%
head

*Present and threshold average total N values according to Table 4 of the October 5th, 2010 MEP Technical Memo, and
Table VIII-6 of the May 2006 Pleasant Bay Linked Embayment Model.

Values in RED indicate that the value is above the standard and must be reduced.

Determination of site-specific nitrogen thresholds for an embayment requires integration of key
habitat parameters (infauna and eelgrass), sediment characteristics, and nutrient related water quality
information. Nitrogen threshold development builds on these data and links habitat quality to
summer water column nitrogen levels. To determine the total loading several factors must be
considered including septic system effluent flow into the watershed, natural attenuation throughout
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the watershed, wastewater treatment facilities (if any exist), estuary flushing, stormwater sources,
fertilizers applied throughout the watershed, and finally the threshold concentrations presented in the
table above. The MEP evaluation of habitat quality supported by each embayment considers the
natural structure of each system and its ability to support that habitat before determining the
threshold septic load.

Because septic effluent accounts for the majority of total loading to each watershed, septic system
nitrogen loading is the primary focus of reduction efforts moving forward. The Round Cove watershed
maintains an average septic load of 5.18 kg/day. A 63% reduction in total septic loading is required in
the Round Cove watershed to meet threshold nitrogen loading and restore habitat in that sub-
embayment. The Upper Muddy Creek watershed maintains an average septic load of 4.72 kg/day. A
45% reduction in total septic loading is required in the Upper Muddy Creek watershed to meet
threshold nitrogen loading and restore habitat in that sub-embayment. The Lower Muddy Creek
watershed maintains an average septic load of 8.60 kg/day. A 50% reduction in total septic loading is
required in the Lower Muddy Creek watershed to meet threshold nitrogen loading and restore habitat
in that sub-embayment.

The Pleasant Bay sub-embayment requires a 61% reduction in present septic load, therefore the
watersheds contributing directly to the Pleasant Bay system should, at minimum, reduce septic
nitrogen loading by 61%. Table 6-8 summarizes the septic loading concentrations and thresholds for
Harwich sub-watersheds in Pleasant Bay. The individual reductions from each community contributing
to a watershed will need to be coordinated on a sub-embayment by sub-embayment basis and as
required by each community’s long term planning needs.

Table 6-8
Attenuated Septic Loading in the Harwich Portion of the Pleasant Bay Watershed*
with Revised Muddy Creek Opening

Threshold Septic Load

H ()
With Enlarged Muddy Septic Load Decrease (%

Present Septic Load

Sub-Embayment

(kg/day) Creek Opening (kg/day) change)
Round Cove 5.18 1.87 64%
Upper Muddy Creek 4.72 2.59 45%
Lower Muddy Creek 8.60 4.30 50%
Pleasant Bay 16.69 6.51 61%

*Loading information according to Table 2 of the October 5, 2010 MEP Technical Memo: MEP scenarios to evaluate water
quality impacts of the addition of a 24-foot culvert in Muddy Creek inlet.

Values in RED indicate that the value is above the standard and must be reduced.

As shown in this section, the primary source of nitrogen in the Pleasant Bay system watershed is
septic system effluent, which accounts for the highest percentage of total and controllable nitrogen
loading. For this reason, this source is the primary focus of nitrogen reduction to meet the threshold
values. Overall, 35.19 kg/day, or roughly 12,844 kg/year, total nitrogen is estimated to originate from
septic systems within the above mentioned sub-embayments of the Pleasant Bay watershed, as
shown in Table 6-9.
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Table 6-9
Attenuated Septic Loading in the Pleasant Bay Watersheds (within the Town of Harwich Boundaries)

Present Septic Load Threshold Septic Load With Septic Load Decrease to Meet Threshold (%

(kg/day) Enlarged Muddy Creek Culvert change)
(kg/day)
35.19 15.27 57%

*Loading information according to Table 2 of the October 5, 2010 MEP Technical Memo: MEP scenarios to evaluate water
quality impacts of the addition of a 24-foot culvert in Muddy Creek inlet.

Values in RED indicate that the value is above the standard and must be reduced.

The buildout performed by the MEP for the Pleasant Bay watershed is a straightforward buildout
assessment that considers a buildout scenario for both residential and commercial parcels throughout
the studied watershed. The buildout assessment is an attempt at estimating buildout in the watershed
based on current zoning and any projected changes using local input.

Table 6-8A shows buildout average total nitrogen loads for Harwich sub-watersheds in the Pleasant
Bay watershed and the percent change necessary to meet the threshold concentration in each sub-
embayment.

Table 6-8A
Attenuated Buildout Septic Loading in the Harwich Portion of the Pleasant Bay Watershed*

Buildout Septic Load Threshold Septic Load Threshold Septic Load Decrease

Sub-Embayment

(kg/day) (kg/day) to Meet Threshold (% change)
Round Cove 5.78 1.87 68%
Upper Muddy Creek 6.12 2.59 58%
Lower Muddy Creek 10.16 4.30 58%
Pleasant Bay 21.84 6.51 70%

*Loading information according to Table 2 of the October 5t ,2010 MEP Technical Memo : MEP scenarios to evaluate water
quality impacts of the addition of a 24-foot culvert in Muddy Creek inlet.

Values in RED indicate that the value is above the standard and must be reduced.

Overall, 43.90 kg/day, or roughly 16,023 kg/year, total nitrogen is estimated to originate from septic
systems at buildout within the Harwich sub-watersheds of Pleasant Bay. This is about a 25% increase
over present loads. In order to meet threshold nitrogen loads, it is estimated that the buildout total
septic load in the Pleasant Bay watersheds would need to be reduced by 65%, as shown in Table 6-9A.
See Figure 6-21 for subwatershed boundaries in Harwich and the total buildout percent reduction
required for each.

Table 6-9A
Attenuated Septic Buildout Loading in the Pleasant Bay Watersheds
(within the Town of Harwich Boundaries)

Buildout Septic Load Threshold Septic Load (kg/day) Threshold Septic Load Decre