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Key Feature:

Total Nitrogen TMDL for Parkers River Embaymeryst&m

Location: US Environmental Protection Agency (EPA) RegipiYdarmouth, MA
Land Type: New England Coastal
303d Listing: Parkers River (Segment MA96-38) is on the Catedariist 2014 MA

Integrated List of Waters with a completed TMDL fecal coliform.
Parkers River, Seine Pond (Segment MA96-110 2@t®), ewis Pond
(Segment MA96-109_2018) were found to be impaiogdchtitrients
during the MEP study and will be listed in a futlust of Waters as
impaired.

University of Massachusetts — Dartmouth/SchooMarine Science and
Technology; US Geological Survey; Applied Coastes&rch and
Engineering, Inc.; Cape Cod Commission; Town ofriyauth

Data Sources:

Massachusetts Surface Water Quality StandardsjeéxunbData, and
Linked Watershed Model

Data Mechanism:

Monitoring Plan: Town of Yarmouth monitoring program with assis@afom SMAST
Sewering, hydrodynamic modifications to Rt. 28/eu, and
implementation of best management practices focémérol of non-point
sources.

Control Measures:



Executive Summary
Problem Statement

Excessive nitrogen (N) originating from a wide rargf sources has added to the impairment of
the environmental quality of the Parkers River Eymbant System. In the Parkers River estuary,
the most significant impairments are the loss tfrass in the lower Parkers River basin and
impaired benthic infauna in Seine Pond. In genepsatessive N in these waters is indicated by:

» Undesirable increases in macroalgae;

» Periodic extreme decreases in dissolved oxygenertrations that threaten aquatic life;

* Reductions in the diversity of benthic animal p@piains;

» Significant loss of eelgrass habitat;

* Periodic algae blooms.
With proper management of nitrogen inputs, theseds can be reversed. Without proper
management more severe problems might develomdimg:

» Periodic fish kills;

* Unpleasant odors and scum,;

» Benthic communities reduced to the most stressantespecies, or in the worst cases,

near loss of the benthic animal communities.

Coastal communities rely on clean, productive asstleetically pleasing marine and estuarine
waters for tourism, recreational swimming, fishargd boating, as well as for commercial fin
fishing and shellfishing. Failure to reduce andtoal N loadings could result in an
overabundance of macroalgae, a higher frequenextoéme decreases in dissolved oxygen
concentrations and fish kills, widespread occureesicunpleasant odors and visible scum, and a
complete loss of benthic macroinvertebrates througmost of the embayments. As a result of
these environmental impacts, commercial and reoregtuses of the Parkers River estuarine
system will be greatly reduced.

Sources of Nitrogen

Nitrogen enters the waters of coastal embaymeais the following sources:
* The watershed
= Natural background
= Septic systems
=  Runoff
= Fertilizers
= Agricultural activities
= Landfills
= Wastewater treatment facilities;
* Atmospheric deposition
* Nutrient-rich bottom sediments in the embayments

Figure ES-1 illustrates the percent contributiomibthe sources of N (“overall load”) and the
controllable N sources to the estuary system (flooatrol load”). Values are from Table V-3
and Figure V-5 from the Massachusetts EstuariegeBr (MEP) Parkers River Embayment



System Technical Report (Howes al 2010). As evident, most of the present ovecatiand
most of the controllable load of nitrogen to thystem comes from wastewater (septic systems).
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Figure ES-1- Relative Contribution of All Nitrogen Sources (Uncontrollable and
Controllable) in the Parkers River Embayment System

Target Threshold Nitrogen Concentrations and Loadimgs

The Parkers River estuary lies entirely within Treevn of Yarmouth on Cape Cod,
Massachusetts. The total attenuated watersheddihtpéhe quantity of N) to the system is
approximately 67 kg N/day. The overall total nittogoad to the embayment system including
direct atmospheric deposition of nitrogen to théayment surfaces and the net benthic flux of
nitrogen from the sediments is approximately 98\kday. Current water column concentrations
of N in the embayment system ranged from 0.663DrA§/L throughout the entire system
(range of annual means collected from 5 statiomsg2002-2008 as reported in Table VI-1 of
the MEP Parkers River Embayment System TechnicabReHoweset. al 2010 and Appendix
A).

In order to restore and protect this estuarineesysiN loadings and subsequently, the
concentrations of N in the water must be reducddvels below those that cause the observed
environmental impacts. This N concentration willrb&erred to as the target threshold N
concentration. The Massachusetts Estuaries Prdj#c®) has determined that by achieving a
total N concentration of 0.42 mg/L at the sentstation located between stations PR-2 and PR-3
in the lower reach of the Parkers River, locatetth@atuppermost extent of the historical eelgrass
coverage, water and habitat quality will be resddrethis system (see Figures 6 and 7). The
mechanism for achieving the target threshold N eatration is to reduce the N loadings to the
watershed of the estuarine system.

Based on the MEP sampling and modeling analysewé¢llet. al, 2010), the Massachusetts
Department of Environmental Protection (MassDER)d@opted a range of Total Maximum



Daily Loads (TMDLSs) of N throughout the embaymeydtem. The values of the TMDLSs range
from 5.18 to 18.02 kg/day for the different subegrhants with a total Parkers River
Embayment System TMDL of 35.4g N/day. (Note: this number is slightly differdrm the
technical report as negative benthic flux was@etetro in the TMDL.). For the Parkers River
Embayment System an overall approximately 80% ralumn watershed N loads is required to
meet target threshold N concentrations and resiiseembayment system.

This document presents the TMDLs for the ParkeveiRestuarine system and suggests possible
options to Yarmouth on how to reduce the N loadiogmeet the recommended TMDLs and
protect the waters of this embayment system.

Implementation

The primary goal of implementation will be to lowtee concentrations of N by greatly reducing
the loadings from on-site subsurface wastewatg@ogal systems through a variety of
centralized or decentralized methods such as segvand treatment with nitrogen removal
technology, advanced treatment of septage, aniktaliation of N-reducing on-site systems.
There may be other loading reduction scenarioscinaid achieve the target threshold N
concentrations than were explored in the MEP Texgieport. These options would require
additional modeling to verify their effectiveness.

These strategies, plus ways to reduce N loadimys tormwater runoff and fertilizers, are
explained in detail iThe Massachusetts Estuaries Projéatbayment Restoration and
Guidance for Implementation Strateg{®assDEP 2003). The appropriateness of any of the
alternatives will depend on local conditions, aritl mave to be determined on a case-by-case
basis, using an adaptive management approachadfgive management approach will
incorporate the priorities and concepts includethenupdated area wide management plan
established under the Clean Water Act Section 208.

Finally, growth within the community of Yarmouthatwould exacerbate the problems
associated with N loadings, should be guided biciemations of water quality-associated
impacts.
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Introduction

Section 303(d) of the Federal Clean Water Act nexpueach state to identify waters not meeting
their intended uses (based on water quality stasjlaand to establish Total Maximum Daily
Loads (TMDLs) for such waters for the pollutantsohcern. The TMDL allocation establishes
the maximum loadings (of pollutants of concernnirall contributing sources, that a water
body may receive and still meet and maintain iteewquality standards and designated uses,
including compliance with numeric and narrativenst@rds. The TMDL development process
may be described in four steps, as follows:

1. Determination and documentation of whether dranwater body is presently meeting its
water quality standards and designated uses.

2. Assessment of present water quality conditiarthé water body, including estimation of
present loadings of pollutants of concern from hmmint sources (discernable, confined, and
concrete sources such as pipes) and non-pointes(aiffuse sources that carry pollutants to
surface waters through runoff or groundwater).

3. Determination of the loading capacity of theavdiody. EPA regulations define the
loading capacity as the greatest amount of loathiaga water body can receive without
violating water quality standards. If the watedpas not presently meeting its designated
uses, then the loading capacity will representdacton relative to present loadings.

4. Specification of load allocations, based onltlaeling capacity determination, for non-
point sources and point sources that will ensuaettie water body will not violate water
guality standards.

After public comment and final approval by the ERt#e TMDLs will serve as a guide for future
implementation activities. The MassDEP will workiwthe municipalities to develop specific
implementation strategies to reduce N loadings,vaitichssist in developing a monitoring plan
for assessing the success of the nutrient redustrategies.

In the Parkers River Embayment System, the poltutooncern for this TMDL (based on
observations of eutrophication) is nitrogen (N)itrdgen is the limiting nutrient in coastal and
marine waters, which means that as its concentr&iocreased, so is the amount of plant
matter. This leads to nuisance populations of nedge® and increased concentrations of
phytoplankton and epiphyton that imperil the heatthology of the affected water bodies.

The TMDL for total N for the Parkers River Embayrm&ystem is based primarily on data
collected, compiled, and analyzed by Universityialssachusetts Dartmouth’s School of Marine
Science and Technology (SMAST) and the Town of Yarth, as part of the Massachusetts
Estuaries Project (MEP). The data were collectest awstudy period from 2002 through 2008.
This study period will be referred to as the “pregssonditions” in the TMDL since it contains

the most recent data available. The MEP Techideglort for this embayment system can be
found athttp://www.oceanscience.net/estuaries/ParkersRitrer.




or athttp://www.mass.qgov/eea/agencies/massdep/watershatds/the-massachusetts-estuaries-
project-and-reports.html

The MEP Technical Report presents the resultseottalyses of the coastal embayment system
using the MEP Linked Watershed-Embayment Nitrogemadfjement Model (Linked Model)
(Howeset. al, 2010)

The analyses that were performed can assist Yahmiouhaking decisions on current and future
wastewater planning, wetland restoration, anadranfish runsshellfisheries, open space, and
waterways maintenance programs. Critical elemeintisis approach are the assessment of
water quality monitoring data, time-series watduom oxygen and chlorophyll measurements,
and benthic community structure analyses that wenelucted on this embayment. These
assessments served as the basis for generatitrggeni loading threshold for use as a goal for
watershed nitrogen management. The TMDLs are baiséide site-specific nitrogen threshold
generated for this embayment system. Thus, the bftel’s a science-based management
approach to support the town of Yarmouth’s wastematanagement planning and decision-
making process.

Description of Water Bodies and Priority Ranking
Watershed Characterization

The Parkers River embayment system watershedassdd@ntirely within the town of
Yarmouth. The MEP team, including technical staifn the United States Geological Survey
(USGS), using sophisticated groundwater modelsibhseated a Parkers River embayment
system watershed area of approximately 5.4 squées.ml'he delineated contributory
watershed includes twenty subwatersheds, incluithrege subwatersheds named Long Pond
well, Long Pond and Long Pond stream whose groutetveantribution depends on well
pumping and streamflow (Figure 1, Howetsal,2010, pg. 28).

The MEP project has assessed landuse in the P&kensembayment system using Town of
Yarmouth assessor’s data. Landuse was summarizedight categories including residential,
commercial, industrial, mixed use, undevelopedicafural, public service/government
(including rights of way) and freshwater featurd@fie landuse summary follows Massachusetts
Department of Revenue classifications (MassDOR @608 the public service category
signifies tax exempt properties including land od/hg government and private non-profits.

The most common landuse categories are publiccgearid residential which compromised 49%
and 40% of the overall Parkers River watershededsgely (Howest. al pg. 33). The
watershed is close to its full buildout with onBo2f the overall watershed area considered
undeveloped.

Description of Waterbodies

The Parkers River embayment system consists osaligponds (Seine Pond and Lewis Pond)
and a tidal river, the Parkers River, which cons¢gtNantucket Sound. The inlet to the



embayment system was channelized and armored atités in the early 2Dcentury. Currently
the inlet is maintained through periodic dredginglie Town of Yarmouth. The MEP project
has divided the Parkers River embayment systenfanitodistinct areas for analysis: Lewis
Pond, Lower Parkers River (below Rte. 28), Uppek&a River (above Rte. 28) and Seine
Pond (Figure 2).
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Figure 2: Overview of the Parkers River EmbaymenSystem in Yarmouth, MA.

The Parkers River which includes the Lower Parkgver and the Upper Parkers River is listed
in the Massachusetts Year 2014 Integrated List afe’é (MassDEP 2016) in Category 4a
Waters — “TMDL is completed” for fecal coliform, nattainment of the shellfish use
(MassDEP, US EPA and ENSR International 2009). iké¥nd and Seine Pond described in
this report had not been assessed (Table 1). Thooigiisted in the Massachusetts Year 2014
Integrated List of Waters for nitrogen, this embaytnsystem (Seine Pond to mouth at
Nantucket Sound) was found to be impaired for et/ #otal nitrogen, low dissolved oxygen
levels, elevated chlorophyédl{evels, loss of eelgrass, and degraded bentraaia habitat

during the MEP technical study. These segmeritdeiisted as impaired for nutrients in a
future MA Integrated List of Waters.



The Parkers River Embayment System is at risk héu eutrophication from high nutrient

loads in the groundwater and runoff from their wstteds. Please note that pathogens are listed
in Table 1 for completeness. Further discussigoatfiogens or other habitat alterations is
beyond the scope of this TMDL.

Priority Ranking

Restoration of the coastal resources in Massadisusetn important priority. The Parkers River
embayment system specifically is a high prioritgdxon three significant factors: (1) the
initiative that the Town of Yarmouth has taken $sess the conditions of the entire embayment
system, (2) the commitment made by the Town toresind preserve the embayment, and (3)
the need to halt further degradation to preventttisting impairments from becoming further
worsening. In particular, portions of the Parkerger system are at risk of further degradation
from increased N loads entering through groundweatersurface water from their increasingly
developed watersheds. In both marine and freslhwgstems, an excess of nutrients results in
degraded water quality, adverse impacts to ecasgstend limits on the use of water resources.

Table 1: Parkers River Embayment System Waterbodieand 303d Integrated List

Category

Waterbody I\SAaSSDEP MassDEP Segment cl 2014 Integrated SMA.STd Size
Name egment Description ass| st Category J[EErE (acres)
Number Parametér
TN, DO,
MAQ6- East of Winslow Chloro-a,
Seine Pond Gray Road, SA | Not assessed Macroalgae, 89.3
110 2018 )
- Yarmouth Benthic
Infauna
Parkers River (Outlet 4A° Fecal IN. DO
Seine Pond, coliform TMDL ! ’
Upper MA96- Chloro-,
. Yarmouth to mouth | SA | completed for . 4.1
Parkers River] 38 2012 X Benthic
- at Nantucket Sound, nonattainment of Infauna
Yarmouth.) shellfish use
TN, DO,
Parkers River (Outlet 4A° Fecal Chloro-,
Lower MAQ6- Seine Pond, coliform TMDL Macroalgae,
. Yarmouth to mouth | SA | completed for Eelgrass 21.7
Parkers Riven 38 2012 X
- at Nantucket Sound, nonattainment of loss,
Yarmouth.) shellfish use Benthic
Infauna
North of Seagull
MAQ6- Road, Yarmouth g':l’o?g’
Lewis Pond (includes tidal SA | Not assessed e 50.2
109 2018 Benthic
— channel to Parkers
. Infauna
River)

1- As calculated/determined during MEP project
2- Principally a salt marsh pond, dissolved oxygemlewmay be result of natural organic enrichmethtoaigh
high observed Chlorophydl indicated impairment due to nitrogen loads alkelyi a factor

3- Category 4A — TMDL is completed, EPA #36771




Description of Hydrodynamics of Embayment System

The MEP project has evaluated the tidal circulatiad flushing characteristics of this
embayment system using both direct measurementthariRMA-2 model, a well established
model for estuaries. Using direct measuremertetitles at four locations in the embayment
system, Howest. al(2010) determined that the Rte 28 culvert caudesdampening and a
phase delay of a main tidal constituent (lunarcénper day tide, or M2). An approximately 90
minute delay in this main tidal constituent wasrfduetween north of the Rte. 28 bridge and
south of the bridge. Ultimately the tidal congioa at the Rte 28 culvert limits the volume of
water which reaches Seine Pond and limits flushing.

Problem Assessment

Coastal watersheds have seen large increasesuagiop throughout the country. Nutrient
loading to coastal embayments has been associdtethereases in population. Due to
increased population and nutrient loadings manyagmignts are showing the symptoms of
coastal eutrophication which may include reductionselgrass biomass, a shift towards a
phytoplankton dominated algal community, increaseasystem metabolism, shifts in benthic
infauna, changes in dissolved oxygen dynamics dsaw@ther unhealthy conditions for aquatic
life. The loss of eelgrass is of particular comcercoastal embayments since eelgrass habitat
serves as a nursery for many fish.

Coastal communities, including Yarmouth, rely osael, productive and aesthetically pleasing
marine and estuarine waters for tourism, recreatiswimming, fishing and boating, as well as
commercial fin fishing and shell fishing. The toned degradation of this coastal embayment,
will significantly reduce the recreational and coerpial value and use of these important
environmental resources.

Figure 3 shows how the population of Yarmouth hasvg from around 3,300 people in 1950 to
approximately 23,800 people in 2010. Since 1980Tbwn of Yarmouth has seen a compound
annual growth rate in the resident population 86%. The resident population growth rate
since 1900 for Yarmouth is slightly slower with@pound annual growth rate of
approximately 2.4%. The summer population on Gapeé is estimated to be two to three times
year round residential population (Howetsal 2010). Increases in N loading to estuaries are
directly related to increasing development and pedmn in the watershed. Yarmouth’s
population has increased six fold in the past G0s/and an increase in population contributes to
a decrease in forests and increases in septicsystanoff from impervious surfaces and
fertilizer use.

The Parkers River Embayment consists of Seine Rawis Pond and the Parkers River (Figure
2). MEP analysis has found that greater than 9D#eoembayment system is showing
significant to moderate habitat impairments (Hoeesl 2010, pg ES-6). The severity of
nitrogen related impairment follows a gradient wigsidence time. Seine Pond, a salt pond, is
impaired due to poor benthic fauna, phytoplanktlmoins, low dissolved oxygen and
macroalgal accumulations (Howes al 2010, pg. ES-5).
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Figure 3: Resident Population for the Town of Yarmaith, MA

The Parkers River has seen a complete loss ofassitweds and shows moderate to significant
impairment due to high chlorophydlievels and periodic dissolved oxygen depletioewis
Pond, a salt marsh pond, shows nutrient relateddatspn high chlorophylé levels and a
benthic infauna dominated by opportunistic speridsative of organic matter overloading.

Lewis Pond has the lowest baseline dissolved oxggenentrations in the embayment system
and shows dissolved oxygen stress which can bl gasluated through the prism of salt marsh
tidal basins which are naturally, organic matteidmed and often have periodic hypoxia. The
oxygen depletion and moderate to high chloroplaylevels documented in the Parkers River are
likely due to the river’s role “transporting higltnient, high phytoplankton, low oxygen waters
from Seine and Lewis Ponds to Nantucket Sound erlib tide” (Howest. al 2010 pg. 120).

The MEP has developed a threshold classificatistesy which relates ecological health and
habitat quality along a nitrogen gradient (Howéesal2003). An assessment of nutrient related
habitat quality for the Parkers River Embaymenteysis summarized in Table 2. Howetsal
(2010) have detailed a complete accounting of entnielated impacts and the ecological health
of the Parkers River embayment system.



Table 2: Parkers River Embayment System MEP NutriehRelated Habitat Quality Determination (from Table VIII-1, Howes

et. al 2010)
Parkers
River
Embayment | Eelgrass| Dissolved Oxygen
System Loss Depletion Chlorophyll a Benthic Faund Macroalgae Overall Heath
. Significant Impairment
oxygen depletions A
. based primarily on the
frequently <6 mg/L, . low numbers of species| dense patches of . :
. very high chlorophyll,| S _.°. . high sustained
infrequently to <4 _ & individuals, low drift algae, Ulva, hi hvil level
mg/L, minimum=3.4 average 2004 = diversity & Evenness, | with some chioropnyll IeVels,
Seine Pond NA m /Lz YWQMP . 26ug/L, 2002-08 = dominated by or anié filamentous periodic oxygen
gL, 12-15ug/L, frequent . y org ) . | depletions and the
minimum D.O. (2002- enrichment and stress | species mostly in .
_ blooms to >40ug/L - o depaupate benthic
08)=3.6mg/L & 1.9 tolerant opportunistic | basin's lower . .
" "o [SD] : community dominated
mg/L at "deep" site speciegSI-SD] half [SI] b indi
[MI-SI] y stress indicator
speciegSl]
assessment based upon Moderate to Significant
mouth of Seine Pond Impairment, primarily
oxygen levels moderate to high samples showing low due to sustained high
dominated by ebbing diversity, Evenness, low chlorophyll levels &
Upper Sei summer chlorophyll e :
eine Pond waters, . total numbers of periodic D.O. depletion.
Parkers NA - = levels averaging 8 . S NA :
River minimum =3.6 mg/L ug/L (YWQMP species and individuals Dominated by outflows
YWQMP, 2002-08) | 49 ' the upper River is of low D.O., high
( 2002-2008)SI] PP 9
[MI-SI] presently dominated by organic matter waters
Seine Pond outflow from Seine Pond.
[MI-SI] [MI-SD]
complete high numbers of species
loss of | oxygen levels and high number of patches of drift
2 low to moderate S . - .
eelgrass | periodically depleted, individuals, dense algae, Ulva, with| Significant Impairment
Lower from this | water quality summer chlor_ophyll amphipod mats some based upon loss of
Parkers L - levels averaging 4 indicati £ disturb — | :
River system | monitoring minimum ug/L (YWQMP indicative of disturbancg ilamentous eelgrass from system,
between | (2002-08)=4.4 mg/L 2002-20081MI]' and/or moderate levels | species and some 1951-1995SI]
1951- | [MI] of organic enrichment. | algal mafMI]

1995[SI]

MI]




Table 2 (continued): Parkers River Embayment SysterMEP Nutrient Related Habitat Quality Determination (from Table
VIII-1, Howes et. al 2010)

surrounded by
extensive tidal
saltmarsh resulting in
natural organic
enrichmen{H-MI]

average 2002-08 =9
ug/L [MI]

ponds and some deep
burrowers, but
dominated by
opportunistic species
indicative of organic
matter overloading.
[H-MI]

Parkers
River
Embayment | Eelgrass| Dissolved Oxygen
System Loss Depletion Chlorophyll a Benthic Faund Macroalgae Overall Heath
moderate numbers of Moderate Impairment
individuals, based upon the elevateq
primarily a salt marsh high/moderate species, chlorophyll and infaunal
pond, frequent oxyger high diversity and community structure,
depletion to <4 mg/L, Evenness; some organicdrift algae sparsq particularly the
periodically to 3 high chlorophyll enrichment indicators | or absent, small | dominance by tubificids
Lewis Pond NA mg/L; basin levels, YWQMP typical of salt marsh patches of [MI]

Ruppia (common
to salt marsh
ponds)[H]

NA= not applicable to this estuarine reach, H=thgalM| = moderate impairment,
SI= significant impairment, SD= severe degradaidmese terms are more fully described in Hoetesl2003)

!Based on observations of the types of species, eunftspecies, and number of individuals.

2 YWQMP = Yarmouth Water Quality Monitoring Progradata collected 2002-2008.



Pollutant of Concern, Sources and Controllability

In the Parkers River Embayment System, as in masine and coastal waters, the limiting
nutrient is nitrogen (N). Nitrogen concentrati@mve those expected naturally contribute to
undesirable water quality and habitat conditiomsulgh the promotion of excessive growth of
plants, algae and nuisance vegetation.

Extensive data was collected and analyzed througEP, with the cooperation and assistance
from the Town of Yarmouth. These investigationgegded that loadings of nutrients, especially
N, are much larger than they would be under nattoaditions and, as a result, the water quality
has deteriorated. Figure 4 illustrates the sousoestheir percent contributions of N into the
Parkers River Embayment System. As evident, m@6j&f the N entering this system
originates from on-site subsurface waste waterodigpsystems (septic systems).

The level of “controllability” of each source, hover, varies widely. A brief overview of the
sources of nitrogen and their contributions araitkd in Table 3. Cost/benefit analyses will
have to be conducted for all possible N loadingiofidn methodologies in order to select the
optimal control strategies, priorities, and schedul

Description of the Applicable Water Quality Standards

The waterbodies that make up the Parker River Embay System are all classified as Class SA
waterbodies in the Massachusetts Water Qualitydarais (MassDEP 2007). Massachusetts
currently has narrative standards for nutrientsggen and phosphorus) for waters of the
Commonwealth such that “all surface waters shaftdée of nutrients in concentrations that
would cause or contribute to impairment of existimglesignated uses and shall not exceed site
specific criteria developed in a TMDL or otherwisstablished by the department” (MassDEP
2007). A more through explanation of applicabndiards can be found in Appendix B.

Thus, the assessment of eutrophication is basaedespecific information within a general
framework that emphasizes impairment of uses aesipvation of a balanced indigenous flora
and fauna. This approach is recommended by therw#damental Protection Agency in their
Nutrient Criteria Technical Guidance Manual forusine and Coastal Marine Waters (EPA-
2001). The guidance manual notleat lakes, reservoirs, streams, and rivers maubdivided

by classes, allowing reference conditions for edaks and facilitating cost-effective criteria
development for nutrient management. Howeveryiddal estuarine and coastal marine waters
tend to have unique characteristics, and developofendividual water body criteria is

typically required.
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Figure 4: Relative Contribution of All Nitrogen Sources (Overall Load Includes
Uncontrollable and Controllable) in the Parkers River Embayment System(Howeset. al
2010)

(report continued next page)
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Table 3: Sources of Nitrogen and their Controllabiity

Nitrogen Source

Degree of
Controllability
at Local Level

Reasoning

Agricultural fertilizer

. Moderate These nitrogen loadings can be contratiemligh appropriate agricultural Best Managemeattires (BMPs).
and animal wastes
g\tmos'p'herlc It is only through region- and nation-wide air pilbn control initiatives that significant reduat®are feasible.
eposition to the Low .
Local control although helpful is not adequate.
estuary surface
Atmospheric
deposition to natural
surfaces (forests, Low Atmospheric deposition (loadings) to these areasasadequately be controlled locally. However,higom
fields, freshwater these sources might be subjected to enhanced hati@rauation as it moves toward the estuary.
bodies) in the
watershed
Fertilizer Moderate Lawn and golf course fertilizer and related N loagi can be reduced through BMPs, bylaws and public
education.
Sources of N can be controlled by a variety of egmeific methods including: sewering and treatnagnt
Septic system High centralized or decentralized locations, transpgréind treating septage at treatment facilities Witlemoval
technology either in or out of the watershed, stafing N-reducing on-site wastewater treatmesteys.
N loadings are not feasibly controlled on a larggles by such measures as dredging. However, the
Sediment Low concentrations of N in sediments, and thus theihggdrom the sediments, will decline over timealurces in
the watershed are removed, or reduced to the tiengels discussed later in this document. In adujtincreased
dissolved oxygen will help keep N from fluxing.
Stormwater runoff This nitrogen source can be controlled by BMPsalgland stormwater infrastructure improvementspandic
from impervious Moderate education. Stormwater NPDES permit requiremenis ¢entrol stormwater related N loadings in destgda
surfaces communities.
Wastewater treatment facilities as point sourcgsbifition to surface water are permitted underNagonal
Wastewater treatmen High Pollution Discharge Elimination System. Treateabktewater effluent discharged to groundwater dedpos

facility (WWTF)

systems are permitted by MassDEP. There is adeghee of regulatory certainty that within the terf
technology, nutrient sources at these facilitieslwa controlled.
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Methodology - Linking Water Quality and Pollutant Sources

Extensive data collection and analyses have bessrided in detail in the MEP Technical

Report. Those data were used by SMAST to assededting capacity of each embayment.

Physical (Chapter V), chemical and biological (Cleep1V, VII, and VIII) data were collected

and evaluated. The primary water quality objectixas represented by conditions that:

1) Restore the natural distribution of eelgrass bex#@ysrovides valuable habitat for shellfish
and finfish;

2) Prevent harmful or excessive algal blooms;

3) Restore and preserve benthic communities;

4) Maintain dissolved oxygen concentrations that aoceegtive of the estuarine communities.

The details of the data collection, modeling analeation are presented and discussed in
Chapters IV, V, VI, VII and VIII of the MEP TechratReport. The main aspects of the data
evaluation and modeling approach are summarizemhbel

The core of the Massachusetts Estuaries Projebttemaamethod is the Linked Watershed-
Embayment Management Modeling Approach. It fulik$ watershed inputs with embayment
circulation and N characteristics, and is charateras follows:

* Requires site specific measurements within themhed and each sub-embayment;

* Uses realistic “best-estimates” of N loads froraheland-use (as opposed to loads with
built-in “safety factors” like Title 5 design loads

¢ Spatially distributes the watershed N loadingi® ¢mbayment;

* Accounts for N attenuation during transport to éngbayment;

¢ Includes a 2D or 3D embayment circulation modeletheling on embayment structure;
¢ Accounts for basin structure, tidal variationsd @mspersion within the embayment;

¢ Includes N regenerated within the embayment;

¢ |s validated by both independent hydrodynamic, Ncemtration, and ecological data;
¢ |s calibrated and validated with field data ptiogeneration of “what if” scenarios.

The Linked Model has been applied previously toensited N management in over 50
embayments thus far throughout Southeastern Masseith. In these applications it became
clear that the model can be calibrated and valkitiatel has use as a management tool for
evaluating watershed N management options.

The Linked Model, when properly calibrated and daied for a given embayment becomes a N
management-planning tool as described in the modaliew below. The model can assess
solutions for the protection or restoration of rerit-related water quality and allows testing of
management scenarios to support cost/benefit e@hga In addition, once a model is fully
functional it can be refined for changes in land-as embayment characteristics at minimal cost.
Since the Linked Model uses a holistic approachitit@rporates the entire watershed,
embayment and tidal source waters, it can be usedaluate all projects as they relate directly
or indirectly to water quality conditions withirsigeographic boundaries. It should be noted that
this approach includes high-order, watershed abdnsatershed scale modeling necessary to
develop critical nitrogen targets for each majds-smbayment. The models, data and
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assumptions used in this process are specifiqaiynded for the purposes stated in the MEP
Technical Report, upon which this TMDL is based.s@ish, the Linked Model process does not
contain the type of data or level and scale ofysmisinecessary to predict the fate and transport
of nitrogen through groundwater from specific sastdn addition, any determinations related to
direct and immediate hydrologic connection to stefavaters are beyond the scope of the MEP’s
Linked Model process.

The Linked Model provides a quantitative approamhdietermining an embayment's (1) N
sensitivity, (2) N threshold loading levels (TMD&ahd (3) response to changes in loading rate.
The approach is fully field validated and unlikempapproaches, accounts for nutrient sources,
attenuation and recycling and variations in tidaddedynamics. This methodology integrates a
variety of field data and models, specifically:

» Monitoring - multi-year embayment nutrient sampgli

* Hydrodynamics
- Embayment bathymetry (depth contours throughmeieimbayment)
- Site-specific tidal record (timing and heighttiafes)
- Water velocity records (in complex systems only)
- Hydrodynamic model

» Watershed Nitrogen Loading
- Watershed delineation
- Stream flow (Q) and N load
- Land-use analysis (GIS)
- Watershed N model

* Embayment TMDL - Synthesis
- Linked Watershed-Embayment Nitrogen Model
- Salinity surveys (for linked model validation)
- Rate of N recycling within embayment
- Dissolved oxygen record
- Macrophyte (eelgrass) survey
- Infaunal survey (in complex systems)

Application of the Linked Watershed-Embayment Model

The approach developed by the MEP for applyindittied model to specific embayments for
the purpose of developing target N loading ratekiges:

1) Selecting one or two stations within the embaynsgatem located close to the inland-

most reach or reaches which typically have the ggtorater quality within the system.
These are called “sentinel” stations;
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2) Using site-specific information and a minimum afet@ years of sub-embayment-specific
data to select target threshold N concentrationedoh sub-embayment. This is done by
refining the draft target threshold N concentragitimat were developed as the initial step
of the MEP process. The target threshold N comaBohs that were selected generally
occur in higher quality waters near the mouth efémbayment system,;

3) Running the calibrated water quality model usirftedent watershed N loading rates to
determine the loading rate that will achieve thgeathreshold N concentration at the
sentinel station. Differences between the modBldéohad required to achieve the target
threshold N concentration and the present watershiedd represent N management
goals for restoration and protection of the embaymsgstem as a whole.

Previous sampling and data analyses and the mgdstiivities described above resulted in four
major outputs that were critical to the developnarthe TMDL. Two outputs are related o
concentration in the embayment:

1) The present N concentrations in the sub-embayments
2) Site-specific target threshold N concentrations

And, two outputs are related kbloadings:

1) The present N loads to the sub-embayments
2) Load reductions necessary to meet the site spearfjet threshold N concentrations

In summary: if the water quality standards are byateducing the N concentration (and thus the
N load) at the sentinel station(s), then the wateity goals will be met throughout the entire
system. A brief overview of each of the outputioies:

Nitrogen Concentrations in the Sub-embayments
1) Observed “present” conditions:

Five monitoring locations were sampled in the Parl&aver Embayment System between 2002
and 2008 by the Yarmouth Water Quality Monitorimgdtam to determine average
concentrations of N in this system (Figure 5). @kierage of the yearly average nitrogen
concentrations in the embayment system range frégmg/L N in the well flushed lower
Parkers River (Station PR-3) to 0.99 mg/L N in ldes well flushed Seine Pond (Station PR-5)
(Table 4).

2) Modeled site-specific target threshold N concerdrat

A major component of TMDL development is the detieation of the maximum concentrations
of N (based on field data) that can occur with@using unacceptable impacts to the aquatic
environment. Prior to conducting their analytiaatl modeling activities, SMAST selected
appropriate nutrient-related environmental indicsiend tested the qualitative and quantitative
relationship between those indicators and N comagohs. The Linked Model was then used to
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determine site-specific target threshold N conegiutns by using the specific physical,
chemical, and biological characteristics of eadiestbayment.

As listed in Table 4 below, the site-specific tarteshold N concentration is 0.42 mg/L. The
findings of the analytical and modeling investigas to determine this target threshold nitrogen
concentration for the embayment system are disdusslew.

Table 4: Measured Nitrogen Concentrations for the Brkers River and Sentinel Station
Target Threshold (from Howeset. al 2010).

Target
Threshold
Nitrogen
Mean' Standard | Number| Concentration

Sub-Embayment Station| (mg/L N) | Deviation | Samples| (mg/L)
Seine Pond - Upper PR-5 0.994 0.229 24 050
Seine Pond - Lower PR-1 0.948 0.225 34 '
Upper Parkers River PR-2 0.776 0.216 37 -
Lower Parkers River| PR-3 0.663 0.167 32 0.42
Lewis Pond PR-4 0.868 0.227 36 0.60
Nantucket Sound NTKS 0.294 0.062 4

! Mean values are calculated as the average skiparate yearly means. Data collected in the susnme
of 2002 through 2008.

2 Primary sentinel station threshold for eelgrassoration in lower Parkers River; secondary check
stations for benthic infauna threshold locatedem8& Pond and Lewis Pond.

The principal habitat degradation within the Paskeiver Embayment system relates to loss of
eelgrass beds in the lower Parkers River and aipaarna community in Seine Pond. These
impacts combined with other indicators includingygen depletion, chlorophy#-and total
nitrogen indicate aquatic health degradation dugttogen enrichment (Table 2). Restoration of
eelgrass to the Parkers River and the benthic mafleecommunity in Seine Pond are the primary
targets for the restoration of the estuarine syst&iven the greater nitrogen sensitivity of
eelgrass and its priority in estuarine restoratiba,primary sentinel station was located in the
Parkers River at the upper most extent of previodstumented eelgrass beds (Figure 6). The
site-specific target threshold N concentrationtha Parker River Embayment system is 0.42
mg/L N.

The target threshold N concentration at the prinsamntinel station represents the average
water column concentration of N that will suppdre thabitat quality conditions supportive
of eelgrass. In this system, high habitat qualias defined as healthy eelgrass beds, diverse
benthic animal communities and dissolved oxygerliethat would support Class SA waters.
The restoration of eelgrass in the Parkers Rivéralgo allow for the restoration of severely
degraded aquatic habitat in the upper river (noftRte 28).

Eelgrass has not been found in the Parkers Rinee girior to 1995 and the target threshold N
for the primary sentinel station was based on apasison to similar local basins with eelgrass.
Bournes Pond Estuary is supportive of eelgrasgdlgrconfined to the lower estuarine basin)
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with nitrogen concentrations of 0.45 mg/L N withie mainstem channel to upper estuary and a
lower concentration of 0.42 mg/L N in Israel’'s Cpae open water basin. The tidally averaged
nitrogen concentration within the main channel otiBies Pond is 0.426 mg/L N and healthy
eelgrass beds are found. Patches of eelgrassiare &t tidally averaged nitrogen
concentrations of 0.481 mg/L N. Green Pond prav@®ther benchmark with which to
generate a target threshold N concentration. Spaefgrass is found at tidally averaged total
nitrogen levels of 0.41 mg/L N. Historically thelgrass beds within the Parkers River have
been characterized as “patchy and like similarisagound mainly in more stable shallow
areas” (Howeet. al 2010, pg. 136). The results of the MEP projecthe Parkers River
Embayment system suggest a target threshold nitrogecentration of 0.42 mg/L N in order to
restore eelgrass to the “margins of the tidal cbawnmere light reaches the sediments at higher
TN levels than at deeper areas” (Howéesal pg. 136).

Secondary nitrogen target values were also detearfor Seine Pond and Lewis Pond in order
to support healthy infaunal habitat. Previous wduking the MEP project has helped inform the
appropriate target threshold nitrogen to suppteathy infaunal habitat. Locations with
moderately impacted benthic communities in the loRerkers River were found to have
average ebb tide total nitrogen in the range dd @@/L N. MEP technical staff have observed
healthy infaunal habitat in enclosed basins inclgd?erch Pond, Bournes Pond and Popponesset
Bay with total nitrogen levels less than 0.5 mg/L The MEP project has found moderately
impaired habitat at approximately 0.6 mg/L N. FPoeg MEP work has found moderate
impairment in the Wareham River with observed Tiels ranging between 0.535-0.600 mg/L
N. Similarly in the Centerville River system iretinain channel moderate impairment was
found at 0.543 mg/L N (tidally averaged). The maggpropriate benchmark for Lewis Pond was
determined to be the Scudder Bay section of thegDahe River system, which is a similar salt
marsh dominated system. This area showed impairatéh626 mg/L N (tidally averaged).
Given the observed relationship between total gérolevels and benthic impairment, the MEP
technical team concluded that a healthy infaunkitdticould be supported in Seine Pond and
the upper Parkers River at an upper limit of 0.5fLN (tidally averaged). Lewis Pond, given
its “shallow nature and its function as primarilgat marsh basin”, has been assigned a target
threshold nitrogen of less than 0.60 mg/L N (tigalveraged). This higher level is due to the
shallow nature of Lewis Pond compared to Scuddgra®a similar to the threshold for the
upper Mashpee River which also supports a shal@insarsh habitat. (Howest. al 2010, pg.
137).

The secondary nitrogen targets were used to maketisat acceptable conditions were present in
the tributary basins (Seine Pond and Lewis Pon@nwhe nitrogen threshold was met at the
sentinel station in the lower Parkers River. Thkigs act as a “check on the acceptability of
conditions in tributary basins (Seine Pond ave@deR-1 & PR -5; Lewis Pond PR-4) at the
point that the threshold level is attained at #atimel station within the lowers Parkers River”
(Howeset. al 2010, pg. 137, Figures 6, 7). Secondary sensiiations corresponding with the
secondary nitrogen targets in Seine Pond and LRasl have been established (Figure 6).
Ultimately the goal is to restore eelgrass to takers River and healthy infaunal habitat
throughout the Parkers River Embayment systens bielieved that by achieving the target
threshold nitrogen target at the primary sentitetien that nitrogen levels (tidally averaged)
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nitrogen levels will also be in an acceptable ratogmeet the secondary nitrogen targets
established to support healthy infaunal habitat.

Present Attenuated Nitrogen Loadings to the Embaynré

In addition to the determination of watershed logdi the MEP approach allows the
determination of attenuated nitrogen loadings &Rhrkers River Embayment System.
Nitrogen removed from the system as it passes ¢fiwrthe watershed through natural, chemical
and biological processes is said to be attenuakée. highest controllable source of N loading is
from on-site wastewater treatment systems (85%jufei ES-1). Other much smaller
controllable N sources include fertilizers, impews surface runoff and the Yarmouth WWTF.
Sediments and atmospheric deposition are not ceresiccontrollable (Figure ES-1). Nitrogen
loading from the nutrient-rich sediments (referteés benthic flux) can be significant in
estuarine systems (approximately 29% of the totilad from all sources in this system).
However, the magnitude of the benthic contribut®related to the watershed load. Therefore,
reducing the incoming watershed load should reduedenthic flux over time. A breakdown of
attenuated N loading, by source, is presented InteTa This table is based on data from Table
ES-1 of the MEP technical report for this embaynsyistem (Howest. al 2010).

As previously indicated, the present N loadingBaokers River System must be reduced in
order to restore conditions and to avoid furthdriant-related adverse environmental impacts.

The critical final step in the development of thdDL is modeling and analysis to determine the
nitrogen loadings required to achieve the targegsifiold N concentration.

(report continued next page)
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Flgure 5: MEP Water Quallty Sampling Stations in Rarkers River Embayment System
(Howeset. al 2010)
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Figure 6: Sentinel Station in the Parkers River Erbayment System(Primary sentinel station
= green dot, secondary station = yellow dot).
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Table 5: Present Attenuated Nitrogen Loading to thdParkers River Embayment Systen{from Howeset. al 2010)

Present Present
Attenuated Attenuated Present Total Direct Total N
Present Land | Septic System | WWTF Load Attenuated Atmospheric Present Net | Load from
Use Load N Load N N? Watershed Load N Deposition N | Benthic Flux N| All Sources
Embayment (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
Seine Pond 3.57 16.992 - 20.562 1.096 -5.82 15.888
Upper Parkers
River 3.791 12.34 0.277 16.408 0.049 0.775 17.233
Lower Parkers
River 0.901 11.751 - 12.652 0.266 28.42 41.338
Lewis Pond 2.718 14.682 - 17.4 0.616 5.698 23.714
Parkers River 11.258 55.764 0.277 67.022 2.027 29.074 98.123
System Total

1- composed of non-wastewater loads, e.g. fertibkpel runoff and natural surfaces and atmospheric

deposition to lakes, wetlands and natural sega

2 -existing attenuated wastewater treatment fadigcharges to groundwater, Town of Yarmouth SgpiEreatment Facility
3 -composed of combined present land use, seiersy and WWTF loadings
4 -atmospheric deposition to embayment surface only

5 -composed of attenuated loadings from naturaédracind, fertilizer, runoff, septic systems and WWVAs well as atmospheric deposition and
benthic flux loadings
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Nitrogen load reductions necessary for meeting th&ite-specific target threshold N
concentration

The target nitrogen threshold concentration deverldpy SMAST and summarized above was
used in the linked model to determine the amoumdtad nitrogen mass loading reduction
required for restoration of eelgrass and infauaditats in the Parkers River Embayment
System. Tidally averaged total nitrogen conceiunatwere used to calibrate the water quality
model. Modeled watershed nitrogen loads were se@lig lowered using reductions in septic
effluent discharges only until the nitrogen leuwalached the threshold level at the sentinel
station chosen for the Parker River Embayment &yg¢kegure 7). It is important to note that
load reductions can be produced by reduction ofaarall sources of N and/or by increasing the
natural attenuation of nitrogen within the freshevatystems to the embayment.

The load reductions necessary to achieve the tdrgeghold nitrogen concentration at the
primary sentinel station are presented in Tabl&@léese values represent only one of a suite of
potential reduction approaches that need to baiated by the Town of Yarmouth. The
presentation is to establish the general degreepaithl pattern of reduction that will be
required for restoration of this N impaired embapmeOther alternatives may also achieve the
desired target threshold N concentration as well@mn be explored using the MEP modeling
approach. The Town of Yarmouth should take anyaeasle actions to reduce the controllable
N sources.

Table 6: Present Attenuated Watershed Nitrogen Loaidg Rates, Calculated Loading Rates
that are Necessary to Achieve Target Threshold Niggen Concentrations, and the Percent
Reductions of the Existing Loads Necessary to Achie the Target Threshold Loadings
System(from Howeset. al 2010)

Present Target
Attenuated Threshold
Watershed Watershed Percent watershed reduction$
Load" Load’ needed to achieve target
Subembayment (kg/day) (kg/day) threshold loads
Seine Pond 20.562 4.080 -80.2%
Upper Parkers
River 16.408 4.439 -72.9%
Lower Parkers
River 12.652 1.489 -88.2%
Lewis Pond 17.400 3.452 -80.2%
Total 67.022 13.459 -79.9%

1- Composed of wastewater from septic systemsliZer, runoff from impervious surfaces, atmospber
deposition to freshwater waterbodies and wasteviiairT one wastewater treatment facility. This load
does not include direct atmospheric deposition estaarine surfaces or benthic regeneration.

2 -Target threshold watershed load is the load fiteenwvatershed needed to meet the embayment target
threshold N concentration. Includes natural backgdo
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Table 7 summarizes the present attenuated loathmgsseptic systems and the necessary
reduction in septic loads needed to achieve tlgetahreshold N concentration in the Parkers
River embayment system under the scenario modeled A 96.10% overall reduction in
present septic loading to the Parkers River Embaysystem achieved the target threshold N
concentration of 0.42 mg/L at the sentinel stattong averaged over the summer period.

Table 7: Summary of the Present Septic System Loa@sd the Loading Reductions that
would be Necessary to Achieve the TMDL by Reducin§eptic System Loads Alone
(excerpted from Howeset. al, 2010)

Present Threshold Threshold
septic load septic load | septic load %
Subembayment (kg/day) (kg/day) change
Seine Pond 16.99 0.51 -97.0%
Upper Parkers
River 12.34 0.37 -97.0%
Lower Parkers
River 11.75 0.59 -95.0%
Lewis Pond 14.68 0.73 -95.0%
Total 55.76 2.20 -96.1%

Total Maximum Daily Loads

A total maximum daily load (TMDL) identifies thedding capacity of a waterbody for a
particular pollutant and allocates loads amongradiwn pollutant sources such that water
guality standards can be met. Estuary TMDLs atabéished to protect and/or restore the
estuarine ecosystem, including eelgrass, the lgaddicator of ecological health, thus meeting
water quality goals for aquatic life support. Besathere are no “numerical” water quality
standards for N, the TMDL for the Parkers River Byrbent System is aimed at determining the
loads that would correspond to specific N concéiana determined to be protective of the water
quality and ecosystems.

The development of a TMDL requires detailed anaym®d mathematical modeling of land use,
nutrient loads, water quality indicators, and hytymamic variables (including residence time)
for each waterbody system. The results of the ema#ttical model are correlated with estimates
of impacts on water quality, including negative anfs on eelgrass (the primary indicator), as
well as dissolved oxygen, chlorophgland benthic infauna.

The TMDL can be defined by the equationfMDL =BG + WLAs+ LAs+ MOS

Where:

TMDL = Total Maximum Daily Load is the loading cayty of receiving water
BG = natural background

WLAs = Waste Load allocation is the portion akattto point sources

LAs = Load Allocation is the portion allottéal (cultural) non-point sources

MOS = margin of safety
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Background loading

Natural background N loading is included in thediog estimates, but is not quantified and
presented separately. Background loading was edémlibn the assumption that the entire
watershed is forested with no anthropogenic souwt®s It is accounted for in this study but
not defined as a separate component. Refer teTE®I1 of the MEP Technical Report for
estimated loading due to natural conditions.

Wasteload Allocations

Waste load allocations identify the portion of thading capacity allocated to existing and

future point sources of wastewater. In the ParRever Estuarine System there are no permitted
surface water discharges in the watershed witlexiception of stormwater. EPA interprets 40
CFR 130.2(h) to require that allocations for NPDE§ulated discharges of storm water be
included in the waste load component of the TMDL.

Stormwater

For purposes of the Parkers River TMDLs, MassDEB abnsidered the nitrogen load
reductions from regulated MS4 sources necessanetd the target nitrogen concentrations. In
estimating the nitrogen loadings from regulatedrsteater sources, MassDEP considered that
most stormwater runoff in the MS4 communities is discharged directly into surface waters,
but, rather, percolates into the ground. The ggotogCape Cod and the Islands consists
primarily of glacial outwash sands and gravels, @ater moves rapidly through this type of sall
profile. A systematic survey of stormwater convegemon Cape Cod and the Islands was never
undertaken prior to the MEP study used in the agrakent of this TMDL. Nevertheless, most
catch basins on Cape Cod and the Islands are ktoiiassDEP to have been designed as
leaching catch basins in light of the permeablealowelen. MassDEP, therefore, recognized that
most stormwater that enters a catch basin in tipglaed area will percolate into the local
groundwater table rather than directly discharge sorface waterbody.

As described in the Methodology Section (above),Liimked Model accounts for storm water
loadings and groundwater loading in one aggredhieation as a non-point source. However,
MassDEP also considered that some stormwater tedléc the regulated area is discharged
directly to surface waters through outfalls.

In the absence of specific data or other infornmateaccurately quantify stormwater discharged
directly to surface waters, MassDEP assumed thahpérvious surfaces within 200 feet of the
shoreline, as calculated from MassGIS data layers]d discharge directly to surface waters,
whether or not it in fact did so. MassDEP selethesl approach because it considered it unlikely
that any stormwater collected farther than 20€déitn the shoreline would be directly discharged
into surface waters. Although the 200 foot apprgardvided a gross estimate, MassDEP
considered it a reasonable and conservative agpgiaen the lack of pertinent data and
information about MS4 systems on Cape Cod. FoPtr&er River Estuarine System this
calculated stormwater WLA based on the 200 footdsu$ 0.22kg/day N. This WLA amounts
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to 1% of the total N load to the Parkers River eys{see Appendix C for details). This
conservative load is a negligible amount of thaltottrogen load to this embayment when
compared to other sources.

Load Allocations

Load allocations (LA) identify the portion of loaj capacity allocated to existing and future
nonpoint sources. In the case of the Parkers Rivdrayment system, the controllable nonpoint
watershed source loadings are primarily from septatems. Additional N sources include
stormwater runoff (except from impervious coverhwit200 feet of the waterbody which is
defined above as part of the waste load as disdwds®ve), fertilizers, the one WWTF (Town

of Yarmouth, groundwater discharge) and atmosplusposition (to both freshwater and
estuarine waterbodies and natural surfaces). Tdmsees together are all considered part of
the watershed load of nitrogen. Watershed sowfegntrollable attenuated nitrogen were
detailed above in Table 5 and also Figure 1.

Generally, stormwater that is subject to the EPAdehI Program would be considered a part of
the wasteload allocation, rather than the loaccation. As presented in Chapter 1V, V, and VI,
of the MEP Technical Report, on Cape Cod and tlaadis the vast majority of stormwater
percolates into the aquifer and enters the embatysystem through groundwater. Given this,
the TMDL accounts for stormwater loadings and gowater loadings in one aggregate
allocation as a non-point source. Continued implatation of the Phase Il program in
Yarmouth will help to identify and control stormwatoads through the application of Best
Management Practices (BMPs).
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Figure 7: Parkers River Estuarine System Locally Catrollable N Loads by Source

In general, benthic N flux is a function of N loadgiand particulate organic N (PON). Projected
benthic fluxes are based upon projected PON coratemts and watershed N loads and are
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calculated by multiplying the present N flux by tta¢gio of projected PON to present PON using
the following formulae:
Projected N flux = (present N flux) (PON projectelON present)

When: PON projected = (RBad) (Dron) + PON present offshore
When: Rpag= (projected N load) / (Present N load)

And: D ponis the PON concentration above background deteany:
D PON = (PON present embayment I:)ONpresent offshor)s

Typically, the projected benthic fluxes are lowairt the existing benthic input because
projected reductions of N loadings from the watedswill result in reductions of nutrient
concentrations in the sediments and therefore, tiwer, reductions in loadings from the
sediments will occur.

For Seine Pond, the MEP study reported negativéhteftux load (Table 5, above). Negative
benthic flux was incorporated into the water quyatitodel to determine the watershed N load
and the necessary watershed load reductions, howtassDEP has determined that negative
loads are not appropriate for incorporating int® TMDL. The TMDL by definition is for
regulation of loading inputs and, as such, a negatumber for a load does not apply.
Accordingly, negative benthic flux loads were sezero for determination of the TMDL.

The loadings from atmospheric sources incorporettedthe TMDL are the same rates
presently occurring because, as discussed abmad,dontrol of atmospheric loadings is not
considered feasible.

Margin of Safety

Statutes and regulations require that a TMDL ineladnargin of safety (MOS) to account for
any lack of knowledge concerning the relationsl@pueen load and wasteload allocations and
water quality [CWA para 303 (d)(200, 40C.G.R. paB9.7©(1)]. The MOS must be designed
to ensure that any uncertainties in the data @uéations used to link pollutant sources to water
guality impairment modeling will be accounted forthe TMDL and ensure protection of the
beneficial uses. The EPA’s 1991 TMDL Guidance eixgléahat the MOS may be implicit, i.e.,
incorporated into the TMDL through conservativeussgtions in the analysis, or explicit, i.e.,
expressed in the TMDL as loadings set aside foMB&. An explicit MOS quantifies an
allocation amount separate from other Load and ®Uzest Allocations. An explicit MOS can
incorporate reserve capacity for future unknownshsas population growth or effects of climate
change on water quality. An implicit MOS is noesfjically quantified but consists of
statements of the conservative assumptions usihe ianalysis. The MOS for the Parkers River
Estuarine System TMDL is implicit. MassDEP useds®ryvative assumptions to develop
numeric model applications that account for the MQ8ese assumptions atescribed below
and they account for all sources of uncertaintgluding the potential impacts of changes in
climate.
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While the general vulnerabilities of coastal arn@aslimate change can be identified, specific
impacts and effects of changing estuarine conditame not well known at this time
(http://www.mass.gov/eea/waste-mgnt-recycling/aidgwgreen-house-gas-and-climate-
change/climate-change-adaptation/climate-changptatian-report.htn)l Because the science
is not yet available, MassDEP is unable to anatyimeate change impacts on streamflow,
precipitation, and nutrient loading with any degoéeertainty for TMDL development. In light
of these uncertainties and informational gaps, M&$shas opted to address all sources of
uncertainty through an implicit MOSVlassDEP does not believe that an explicit MOS aggro
is appropriate under the circumstances or will @lea more protective or accurate MOS than
the implicit MOS approach, as the available datgp$y does not lend itself to characterizing and
estimating loadings to derive numeric allocationhiw confidence limits. Although the
implicit MOS approach does not expressly set aaidpecific portion of the load to account for
potential impacts of climate change, MassDEP hdsasts to conclude that the conservative
assumptions that were used to develomiimaeric model applications are insufficient to aoto
for the lack of knowledge regarding climate change.

Conservative assumptions that support an impli€x3vi

1. Use of conservative data in the linked model

The watershed N model provides conservative estsnait N loads to the embayments.

Nitrogen transfer through direct groundwater disghdo estuarine waters is based upon studies
indicating negligible aquifer attenuation and douat i.e. 100% of load enters embayment. This
is a conservative estimate of loading becauseesuthve also shown that in some areas less
than 100% of the load enters the estuary. Indbigext, “direct groundwater discharge” refers
to the portion of fresh water that enters an egtaargroundwater seepage into the estuary itself,
as opposed to the portion of fresh water that sraersurface water inflow from streams, which
receive much of their water from groundwater floMitrogen from the upper watershed regions,
which travel through ponds or wetlands, almost gventer the embayment via stream flow, are
directly measured (over 12-16 months) to deterraitenuation. In these cases the land-use
model has shown a slightly higher predicted N Itheeth the measured discharges in the
streams/rivers that have been assessed to daseefdte, the watershed model as applied to the
surface water watershed areas again presents arcatige estimate of N loads because the
actual measured N in streams was lower than theelmddoncentrations.

The hydrodynamic and water quality models have lassessed directly. The hydrodynamic
modeling conducted during the MEP project showeahgt agreement between measured and
modeled tides. The error associated with tidajtmeivas less than the accuracy of the tidal gage
(<0.032 ft). In addition to tidal height, the MIplRoject ascertained the relationship between
model predictions of volumetric exchange (flushiag§l as measured by field measurement of
instantaneous discharge. Instantaneous dischag@&formed using acoustic doppler current
profilers (ADCP) at two key locations within the bayment. Two transects were conducted at
these key locations, in the Parkers River immebjiateuth of the confluence with Lewis Pond
and in the Parkers River immediately south of tlagina near Route 28 (Howes al, 2010).

The R correlation coefficient between measured ADCP dathmodeled values was 0.89 and
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0.81 respectively for the two transects. The gitdoetween the measured and modeled
hydrodynamics values indicates a robust model anfladence in the model’s outputs.

With regards to the water quality model, it is pbkesto conduct a quantitative assessment of the
model outputs as fitted to the measured nitrogeceatrations. The computed root mean
square error for this modeling effort is 0.08 mgfd indicates a good fit between measured and
modeled data (Howest. al, 2010). Since the water quality model incorpesatll of the outputs
from the other models, this good fit indicates ghhilegree of certainty in the final result. In
addition to this the model shows a good fit betwemdicted and modeled nitrogen values near
the primary sentinel station (PR-2, Figure 6). Tigh level of accuracy of the model provides a
high degree of confidence in the output; thereftags of a margin of safety is required.

Similarly, the water column N validation datasesvedso conservative. The model is calibrated
to measured water column N and validated to sglirffowever, the model predicts average
summer N concentrations. The very high or low measents are marked as outliers. The
effect is to make the N threshold more accuratesarehtifically defensible. If a single
measurement two times higher than the next higiagst point in the series raises the average
0.05 mg N/L, this would allow for a higher “accelpiel’ load to the embayment. Marking the
very high outlier is a way of preventing a singhelaare bloom event from changing the N
threshold for a system. This effectively strengththe data set so that a higher margin of safety
is not required.

Finally, the predicted reductions of the amounilakleased from the sediments are most likely
underestimates, i.e. conservative. The reductidrased solely on a reduced deposition of
particulate organic nitrogen (PON) due to lowemary production rates under the reduced N
loading in these systems. As the N loading deeseard organic inputs are reduced it is likely
that rates of coupled remineralization-nitrificatjaenitrification and sediment oxidation will
increase.

Benthic regeneration of N is dependent upon theuswinof PON deposited to the sediments and
the percentage that is regenerated to the watemeolersus being denitrified or buried. The
regeneration rate projected under reduced N loagbngditions was based upon two
assumptions:(1) PON in the embayment in excedsabfaf inflowing tidal water (boundary
condition) results from production supported byevsihed N inputs; and (2) Presently enhanced
production will decrease in proportion to the redutin the sum of watershed N inputs and
direct atmospheric N input. The latter conditioould result in equal embayment versus
boundary condition production and PON levels ifevahed N loading and direct atmospheric
deposition could be reduced to zero (an impossioli course). This proportional reduction
assumes that the proportion of remineralized N belkhe same as under present conditions,
which is almost certainly an underestimate. Assaltefuture N regeneration rates are
overestimated which adds to the margin of safety.

In the case of N attenuation by freshwater ponitsnaation was derived when available from
measured N concentrations, pond delineations and pathymetry. Information to calculate

nitrogen attenuation was only available for onstirgater pond, Long Pond. All other ponds
analyzed during the MEP project were assigned aarwative attenuation rate of 50%.
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Some of the nitrogen loading factors used as gdheowatershed nitrogen loading model may
be overestimates. The nitrogen loading calculateme based on a wastewater engineering
assumption that 90% of water used is convertedastewater. Actual water use and conversion
studies in the area have shown that this conversi@nis conservative adding to the margin of
safety.

2. Conservative sentinel station/target thresholdg&n concentration

Conservatism was used in the selection of thersalrgtations and target threshold N
concentration. Stations were chosen that hadestddgrass or benthic animal (infaunal)
communities, and not those just starting to shopairment, which would have slightly higher

N concentrations. Meeting the target thresholtbgén concentration at the sentinel station will
result in reductions of N concentrations in the céthe system.

3. Conservative approach

The target loads were based on tidally averagedrdaentrations on the outgoing tide, which is
the worst case condition because that is when tbendentrations are the highest. The N
concentrations will be lower on the flood tideseréfore, this approach is conservative.

Finally, the linked model accounted for all stormt@rdoadings and groundwater loadings in one
aggregate allocation as a non point source anaggeegate load is accounted for in the load
allocation. The method of calculating the WLA i thMDL for regulated stormwater was
conservative as it did not disaggregate this ndgédoad from the modeled stormwater LA,
hence this approach further enhances the margiafety.

In addition to the margin of safety within the oexitof setting the N threshold levels, described
above, a programmatic margin of safety also deffira@a continued monitoring of these
subembayments to support adaptive management.cdhisiuous monitoring effort provides
the ongoing data to evaluate the improvementsat@ir over the multi-year implementation of
the N management plan. This will allow refinemetotshe plan to ensure that the desired level
of restoration is achieved.

Seasonal Variation

Since the TMDL for this embayment system is basethe most critical time period, i.e. the
summer growing season, the TMDL is protective fbs@asons. Nutrient loads to the
embayment as determined during the MEP projedbased on annual loads for two reasons.
The first is that primary production in coastal @ratcan peak in both the late winter-early spring
and in the late summer-early fall periods. Secasd practical matter, the types of controls
necessary to control the N load, the nutrient ohpry concern, by their very nature do not lend
themselves to intra-annual manipulation since thgnty of the N is from non-point sources.
Thus, the annual loads make sense, since it iswifto control non-point sources of nitrogen on
a seasonal basis and that nitrogen sources cacdakelerable time to migrate to impacted
waters. These annual loads have generally beeniloed as daily loads for the purpose of this
TMDL by dividing annual loads by 365 (the numbedaiys in a year).
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TMDL Values for the Parkers River Embayment System

As outlined above, the total maximum daily loadiog§$ that would provide for the restoration
and protection of the embayment were calculateddmgidering all sources of N grouped by
natural background, point sources and non-pointce&su A more meaningful way of presenting
the loadings data from an implementation perspectipresented in Table 8. A summary of
TMDLs developed for this embayment system can badan Appendix D.

In this table the non-controllable N loadings fridme atmosphere and sediments are listed
separately from the target watershed thresholdsleddch are composed of natural background
N along with locally controllable N from the oneiubsurface wastewater disposal systems,
WWTPs, farm animals, stormwater runoff and fezéti sources. For the Parkers River system
the TMDLs were calculated by projecting reductionfocally controllable septic systems in the
subwatersheds of the upper and lower Parkers Rdadne Pond and Lewis Pond (Table 7). The
goals of these TMDLs are to achieve the identifeedet threshold N concentration at the
identified sentinel station. The target loads tdesd in Table 8 represent one alternative-
loading scenario to achieve that goal but othenaees may be possible and approvable as well.

Table 8: Total Maximum Daily Loads for the ParkersRiver Embayment System

Target Atmospheric Projected
Threshold De osiF;ion Benthic | TMDL?®
Watershed b Load (kg/day)
Load (kg/day) | 9'98Y) | (giday)
Sub-embayment
Seine Pond 4.08 1.10 - 5.18
Upper Parkers
River 4.44 0.05 0.41] 4.90
Lower Parkers
River 1.49 0.27 16.26| 18.02
Parkers River 22.92
Lewis Pond 3.45 0.62 3.30 7.37
Total 13.46 2.03 19.97 35.47

"Target threshold watershed load is the load freenitatershed needed to meet the embayment threshold
concentration identified in Table 6.

2 Projected sediment N loadings obtained by reduitiagresent loading rates (Table 5) proportional t
proposed watershed load reductions and factoritigeirexisting and projected future concentratidns o
PON. (Negative fluxes set to zero.)

¥Sum of target threshold watershed load, atmospdeposition and benthic load.

Implementation

The critical element of this TMDL process is aclimgyvthe sentinel station specific N
concentrations presented above that are necessahefrestoration and protection of water
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guality and eelgrass habitat within the ParkereRembayment system. In order to achieve
those target concentrations, N loading rates masetuced throughout these four sub-
embayments. Target watershed threshold loadsesaded] in Table 6. If these threshold loads
are achieved, this embayment will be protected.

Septic Systems:

Table 7 presents a load reducing scenario basely €l reducing the septic loads from the
Parkers River Embayment watershed. As previousigd) this loading reduction scenario is not
the only way to achieve the target N concentratidihe Town of Yarmouth is encouraged to
explore other loading reduction scenarios throudgtiteonal modeling as part of the
Comprehensive Wastewater Management Plan (CWMmP)ust be demonstrated, however,
that any alternative implementation strategies bellprotective of Parkers River embayment
system, and that none of the embayment will be theddg impacted. To this end, additional
linked model runs can be performed by the MEP sisathe planning efforts of the Town in
achieving target N loads that will result in thesided threshold concentrations.

The CWMP should include a schedule of the selestiedegies and estimated timelines for
achieving those targets. However, the MassDERzesathat an adaptive management approach
may be used to observe implementation resultstowerand allow for adjustments based on
those results. This adaptive management approdtcimearporate the priorities and concepts
included in the updated area wide management glableshed under the Clean Water Act
Section 208. If a community chooses to implemenDLMneasures without a CWMP it must
demonstrate that these measures will achieve thettdreshold N concentration. (Note:
Communities that choose to proceed without a CWNIPwat be eligible for State Revolving
Fund loans.)

Because the vast majority of controllable N loaftesn individual on-site subsurface

wastewater disposal systems for private residenicesCWMP should assess the most cost-
effective options for achieving the target N wated loads, including but not limited to,
sewering and treatment for N control of sewagesspdage at either centralized or de-
centralized locations, and denitrifying systemsdibiprivate residences. Table 8 lists the target
watershed threshold loads for this embaymenthidfthreshold load is achieved, the embayment
will be protected.

Stormwater:

EPA and MassDEP authorized most of the watersheohumity of Yarmouth for coverage
under the NPDES Phase Il General Permit for Stotemiischarges from Small Municipal
Separate Storm Sewer Systems (MS4s) in 2003. BEA&ASSDEP reissued the MS4 permit in
April 2016. The reissued permit takes effect iy 1u2017. The NPDES permits EPA has
issued in Massachusetts to implement the Phadenin®&ater program do not establish numeric
effluent limitations for stormwater dischargeshet they establish narrative requirements,
including best management practices, to meet th@simg six minimum control measures and
to meet State Water Quality Standards.

1. Public education and outreach particularly anghoper disposal of pet waste,
2. Public participation/involvement,
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3. lllicit discharge detection and elimination,
4. Construction site runoff control,

5. Post construction runoff control, and

6. Pollution prevention/good housekeeping.

As part of their applications for Phase Il pernuverage, communities must identify the best
management practices they will use to comply wabheof these six minimum control measures
and the measurable goals they have set for eacbuneeBherefore, compliance with the
requirements of the Phase Il stormwater permih@Town of Yarmouth will contribute to the
goal of reducing the nitrogen load as prescribettii;m TMDL for the Parkers River estuarine
system watershed.

According to the 2015 Annual Phase Il MS4 Stormwegport to EPA, Yarmouth contracted
with SMAST to study the impacts of improved flushiof the Parkers River/Swan Pond
watershed. The study determined that widenindptitge on Route 28 at Parkers River will
improve water as well as restore the large salsm#o the north. Yarmouth worked with the
Division of Ecological Restoration and Applied Cd$o determine the ideal bridge opening
size. Bridge design plans are continuing and caasbn on the bridge may begin as early as
fall 2016.

Yarmouth is continuing to map the drainage systepggadient of stormwater outlets and has
begun determining watersheds for each of thosetsutlThe annual reports indicate that they
continue to update stormwater drainage systembasePll standards. In addition, the Town
conducts an ongoing public outreach campaign tichides stormdrain decals, website, posters,
handouts, mailers and flyers with information oniemas pollution prevention activities (e.g.,
hazardous waste collections) and regulations. tdlwva completed camera inspection and repair
of the two largest drainage outlets.

Climate Change
MassDEP recognizes that long-term (25+ years) ¢drahange impacts to southeastern
Massachusetts, including the area of this TMDL,pssible based on known science.
Massachusetts Executive Office of Energy and Emvirental Affairs 2011Climate Change
Adaptation Reporthttp://www.mass.gov/eea/waste-mgnt-recycling/aialfjwgreen-house-gas-
and-climate-change/climate-change-adaptation/cérchinge-adaptation-report.htmptedicts
that by 2100 the sea level could be from 1 to 6 liegher than the current position and
precipitation rates in the Northeast could incrdagsas much as 20 percent. However, the details
of how climate change will affect sea level riseggipitation, streamflow, sediment and nutrient
loading in specific locations are generally unknowrine ongoing debate is not about whether
climate change will occur, but the rate at andetkient to which it will occur and the
adjustments needed to address its impacts. EPA2 limate Change Strategy
http://water.epa.gov/scitech/climatechange/uplqzal/8012 climate water_strategy full_report
final.pdf states: “Despite increasing understanding ofale change, there still remain
guestions about the scope and timing of climateagbampacts, especially at the local scale
where most water-related decisions are made.”eBtarine TMDLSs in southeastern
Massachusetts, MassDEP recognizes that this isarty true, where water quality
management decisions and implementation actiongearerally made and conducted at the
municipal level on a sub-watershed scale.
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EPA'’s Climate Change Strategy identifies the typle®search needed to support the goals and
strategic actions to respond to climate changeA &fknowledges that data are missing or not
available for making water resource managemensigrs under changing climate conditions.

In addition, EPA recognizes the limitation of cumrenodeling in predicting the pace and
magnitude of localized climate change impacts @sdmmends further exploration of the use of
tools, such as atmospheric, precipitation and ¢knchange models, to help states evaluate
pollutant load impacts under a range of projectedatic shifts.

In 2013, EPA released a study entitled, “Waterghedeling to assess the sensitivity of
streamflow, nutrient, and sediment loads to po#dtimate change and urban development in
20 U.S. watersheds.” (National Center for EnvirontakAssessment, Washington D.C.;
EPA/600/R-12/058F). The closest watershed to sastiern Massachusetts that was examined
in this study is a New England coastal basin lataetween Southern Maine and Central
Coastal Massachusetts. These watersheds do rmhpass any of the watersheds in the
Massachusetts Estuary Project (MEP) region, ahdstvastly different watershed
characteristics, including soils, geography, hyoggland land use — key components used in a
modeling analysis. The initial “first order” comslion of this study is that, in many locations,
future conditions, including water quality, aredii to be different from past experience.
However, most significantly, this study did not damtrate that changes to TMDLs (the water
guality restoration targets) would be necessaryiferregion. EPA’s 2012 Climate Change
Strategy also acknowledges that the Northeasudivad) New England, needs to develop
standardized regional assumptions regarding futiimeate change impacts. EPA’s 2013
modeling study does not provide the scientific mdthand robust datasets needed to predict
specific long-term climate change impacts in theRMEgion to inform TMDL development.

MassDEP believes that impacts of climate changaldhze addressed through TMDL
implementation with an adaptive management approaofind. Adjustments can be made as
environmental conditions, pollutant sources, oeoflactors change over time. Massachusetts
Coastal Zone Management (CZM) has developed a Stowamt Coasts Program (2008) to help
coastal communities address impacts and effeasosfon, storm surge and flooding which are
increasing due to climate change. The programyy.mass.gov/czm/stormsmantfers technical
information, planning strategies, legal and regulatools to communities to adapt to climate
change impacts.

As more information and tools become availablergmeay be opportunities to make
adjustments in TMDLSs in the future to address ptadile climate change impacts. When the
science can support assumptions about the effectsmate change on the nitrogen loadings to
the Parkers River Estuarine System the TMDL carebpened, if warranted.

Yarmouth is urged to meet the target threshold hteatrations by reducing N loadings from
any and all sources, through whatever means aialleaand practical, including reductions in
stormwater runoff and/or fertilizer use within twatershed through the establishment of local
by-laws and/or the implementation of stormwater BViiR addition to reductions in on-site
subsurface wastewater disposal system loadings.
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The Massachusetts Estuaries Projéatbayment Restoration and Guidance for Implementati
StrategiegMassDEP 2003) provides N loading reduction stiagethat are available to
Yarmouth and that could be incorporated into thelé@mentation plans. The following topics
relatedto N reductionare discussed in the Guidance:

Wastewater Treatment
= On-Site Treatment and Disposal Systems
= Cluster Systems with Enhanced Treatment
=  Community Treatment Plants
= Municipal Treatment Plants and Sewers
» Tidal Flushing
= Channel Dredging
= Inlet Alteration
= Culvert Design and Improvements
» Stormwater Control and Treatment *
= Source Control and Pollution Prevention
=  Stormwater Treatment
* Attenuation via Wetlands and Ponds
* Water Conservation and Water Reuse
* Management Districts
* Land Use Planning and Controls
=  Smart Growth
= Open Space Acquisition
= Zoning and Related Tools
Nutrient Trading

*The Town of Yarmouth is one of the 237 communitieMassachusetts currently covered under the Plhase
Stormwater program requirements.

As an additional modeling scenario requested bydiva, Howeset. al (2010) analyzed several
scenarios that involved increasing the width anatldef the Route 28 culvert to increase tidal
flushing in the upper portion of the system, inchgdSeine Pond. Their analysis indicated that
the optimized culvert scenario (widening the chaimoen 18 feet to 30 feet and deepening)
would significantly reduce the amount of watersludl that needed to be removed to achieve
the target threshold TN concentrations comparedhtat was determined for the existing culvert.
For example, instead of removing nearly 100% ofsigtic load with the existing culvert in
order to achieve the threshold TN concentratiopr@gamately 63% of the septic load would
need to be removed with the modified culvert. btaber 2013 the United States Fish and
Wildlife service awarde&3,718,000 for the Parkers River Restoration ptaje®¥ armouth that
will restore tidal hydrology to the Parkers Rivgstem as well as “enhance diadromous fish
passage through replacement of two underperforfishgpassage structures” by replacing the
tidally restricting Route 28 culvert (MassDEP 201L3b
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Monitoring Plan

MassDEP is of the opinion that there are two foainsonitoring that are useful to determine
progress towards achieving compliance with the TMDAassDEP’s position is that
implementation will be conducted through an itemaprocess where adjustments may be needed
in the future. The two forms of monitoring includg tracking implementation progress as
approved in the town CWMP plan (as appropriated; 2nmonitoring ambient water quality
conditions, including but not limited to, the sewdi station identified in the MEP Technical
Report.

The CWMP will evaluate various options to achidwve goals set out in the TMDL and

Technical Report. It will also make a final recoemdation based on existing or additional
modeling runs, set out required activities and ifig@a schedule to achieve the most cost
effective solution that will result in compliancetivthe TMDL. Once approved by MassDEP,
tracking progress on the agreed-upon plan wileffact, also be tracking progress towards water
guality improvements in conformance with the TMDL.

Relative to water quality, MassDEP believes thaarient monitoring program much reduced
from the data collection activities needed to prhpassess conditions and to populate the model
will be important to determine actual compliancétwvater quality standards. Although the
TMDL load values are not fixed the target threshgldoncentrations at the sentinel stations are
fixed. Through discussions amongst the MEP it isegally agreed that existing monitoring
programs which were designed to thoroughly assasdittons and populate water quality
models can be substantially reduced for complianggitoring purposes. Although more
specific details need to be developed on a casady basis, MassDEP's current thinking is that
about half the current effort (using the same datkection procedures) would be sufficient to
monitor compliance over time and to observe trendgater quality changes. In addition, the
benthic habitat and communities would require ghcononitoring on a frequency of about
every 3-5 years. Finally, in addition to the ahadsting monitoring conducted by MassDEP
for eelgrass should continue into the future toeobs any changes that may occur to eelgrass
populations as a result of restoration efforts.

The MEP will continue working with the Town of Yaouth to develop and refine monitoring
plans that remain consistent with the goals offtROL. Through the adaptive

management approach ongoing monitoring will be cotetl and will indicate if water quality
standards are being met. If this does not occlerattanagement activities would have to be
identified and considered to reach to goals outliimethis TMDL. It must be recognized
however that development and implementation of aitaong plan will take some time, but it is
more important at this point to focus efforts odueing existing watershed loads to achieve
water quality goals.

Reasonable Assurances
MassDEP possesses the statutory and regulatorgraytbnder the water quality standards

and/or the State Clean Water Act (CWA) to impleneerd enforce the provisions of the TMDL
through its many permitting programs, includinguegments for N loading reductions from on-
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site subsurface wastewater disposal systems. Howegcause most non-point source controls
are voluntary, reasonable assurance is based moth@itment of the locality involved.
Yarmouth has demonstrated this commitment throhglcbmprehensive wastewater planning
and efforts to improve flushing in the embaymerstesn through a planned Route 28 culvert
widening. The town expects to use the informatiotinis TMDL to generate support from their
citizens to take the necessary steps to remediirexjgroblems related to N loading from on-site
subsurface wastewater disposal systems, and staemmaoff (including fertilizers), and to
prevent any future degradation of these valualdeuees.

Reasonable assurances that the TMDL will be impigeteinclude enforcement of regulations,
availability of financial incentives and local, saand federal programs for pollution control.
Stormwater NPDES permit coverage will address @isgds from municipally owned
stormwater drainage systems. Enforcement of régakcontrolling non-point discharges
includes local implementation of the CommonwealilWstlands Protection Act and Rivers
Protection Act and Title 5 regulations for on-stébsurface wastewater disposal systems and
other local regulations (such as the Town of Relttbstable regulations). Financial incentives
include federal funds available under Sections&1®604 programs of the CWA, which are
provided as part of the Performance Partnershigément between MassDEP and EPA. Other
potential funds and assistance are available thrdd@ssachusetts’ Department of Agriculture’s
Enhancement Program and the United States Departoh@griculture’s Natural Resources
Conservation Services. Additional financial ineees include income tax credits for Title 5
upgrades and low interest loans for Title 5 on-sitbsurface wastewater disposal system
upgrades available through municipalities partitigain this portion of the state revolving fund
program.

During TMDL implementation by the Town of Yarmouthe TMDL values (kg/day of N) will
be used by MassDEP as guidelines for permittiniyiies and should be used by local
communities as a management tool.

Public Participation

The Department publically announced the draft TMBINovember 28, 2016 and copies were
made available to all key stakeholders. The drifDL was posted on the Department’s web
site for public review at the same time. In additia public meeting was held at the Dennis
Council on Aging on December 14, 2016 for all iested parties and the public comment period
extended until close of business January 16, 2Pafii Kellogg (MassDEP) summarized the
Mass Estuaries Project and described the Drafodn TMDL Report findings. Two written
comments were received by MassDEP during the pabhiement period. Included are
MassDEP responses to public comments and scanmegt iof the attendance sheets from the
meetings (Appendix E). MassDEP MEP representafivéise public meeting included Barbara
Kickham, Kimberly Groff, and Brian Dudley.
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Appendix A: Summary of the Nitrogen Concentrationsfor the Parkers River
Embayment System

Measured data and modeled nitrogen concentratmribé Parkers River estuarine system used
in the model calibration plots. All concentraticare given in mg/L N. The mean nitrogen value
represents the mean of separate yearly meansrépesented were collected in the summers of

2002 through 2008.

Model
Mean* Model Model | Average
(mg/L Standard | Number | Minimum | Maximum | (mg/L
Sub-Embayment | Station N) Deviation | Samples (mg/L N) | (mg/L N) N)
Seine Pond - Uppel PR-5 0.991 0.229 24 0.9%3 1.0691.007
Seine Pond - Lowe PR-1 0.948 0.225 34 0.819 1.046 0.965
Upper Parkers
River PR-2 0.776 0.216 37 0.395 1.027 0.802
Lower Parkers
River PR-3 0.663 0.167 32 0.309 0.76 0.491
Lewis Pond PR-4 0.868 0.227 36 0.563 1.515 0.859
Nantucket Sound NTKS 0.294 0.062 4 - - -

* mean of separate yearly means

39



Appendix B: Overview of Applicable Water Quality Standards

Water quality standards of particular interestimissues of cultural eutrophication are dissolved
oxygen, nutrients, bottom pollutants or alteratj@esthetics, excess plant biomass, and nuisance
vegetation. The Massachusetts water quality stasd814 CMR 4.0) contain numeric criteria
for dissolved oxygen, but have only narrative stadd that relate to the other variables. This
brief summary does not supersede or replace 314 €liRlassachusetts Water Quality
Standards, the official and legal standards. A detepversion of 314 CMR 4.0 Massachusetts
Water Quality Standards is available online at
http://www.mass.gov/eea/agencies/massdep/watelatemns/314-cmr-4-00-mass-surface-
water-quality-standards.htmi

Applicable Narrative Standards

314 CMR 4.05(5)(a) states “Aesthetics — All surfaaers shall be free from pollutants in
concentrations that settle to form objectionableodés; float as debris, scum, or other
matter to form nuisances, produce objectionable,antdor, taste, or turbidity, or produce
undesirable or nuisance species of aquatic life.”

314 CMR 4.05(5)(b) states “Bottom Pollutants orefdttions. All surface waters shall be free
from pollutants in concentrations or combinationsrom alterations that adversely affect the
physical or chemical nature of the bottom, intexferth the propagation of fish or shellfish,
or adversely affect populations of non-mobile assle benthic organisms.”

314 CMR 4.05(5)(c) states, “Nutrients —Unless redly occurring, all surface waters shall
be free from nutrients in concentrations that waddse or contribute to impairment of
existing or designated uses and shall not excediti specific criteria developed in a
TMDL or as otherwise established by the Departrpensuant to 314 CMR 4.00. Any
existing point source discharge containing nutdentconcentrations that would cause or
contribute to cultural eutrophication, includingtéxcessive growth of aquatic plants or
algae, in any surface water shall be provided thighmost appropriate treatment as
determined by the Department, including, where s&me/, highest and best practical
treatment (HBPT) for POTWSs and BAT for non POTWstémove such nutrients to ensure
protection of existing and designated uses. Hunsamiiges that result in the nonpoint source
discharge of nutrients to any surface water maseljaired to be provided with cost effective
and reasonable best management practices for ndrgmirce control.”

Description of Coastal and Marine Classes and Numéar Dissolved Oxygen Standards

Excerpt from 314 CMR 4.05(4) (a):

(a) Class SA. These waters are designated ascatient habitat for fish, other aquatic life
and wildlife, including for their reproduction, nmegion, growth and other critical functions,
and for primary and secondary contact recreatiogeltain waters, excellent habitat for fish,
other aquatic life and wildlife may include, butnst limited to, seagrass. Where designated
in the tables to 314 CMR 4.00 for shellfishing,dbevaters shall be suitable for shellfish
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harvesting without depuration (Approved and Coodtilly Approved Shellfish Areas).
These waters shall have excellent aesthetic value.

1. Dissolved Oxygen. Shall not be less than &0.riVhere natural background conditions
are lower, DO shall not be less than natural bamkapl. Natural seasonal and daily
variations that are necessary to protect existmtydesignated uses shall be maintained.

Excerpt from 314 CMR 4.05(4) (b):

(b) Class SB. These waters are designated dsitatar fish, other aquatic life and

wildlife, including for their reproduction, migratn, growth and other critical functions, and
for primary and secondary contact recreation. htage waters, habitat for fish, other aquatic
life and wildlife may include, but is not limited,tseagrass. Where designated in the tables
to 314 CMR 4.00 for shellfishing, these waters lshalsuitable for shellfish harvesting with
depuration (Restricted and Conditionally RestricklIfish Areas). These waters shall have
consistently good aesthetic value.

1. Dissolved Oxygen. Shall not be less than 5gfl.rBeasonal and daily variations that are
necessary to protect existing and designated insdise maintained. Where natural
background conditions are lower, DO shall not Is aan natural background.

Waterbodies Not Specifically Designated in 314 CMR.06 or the tables to 314 CMR 4.00
Note many waterbodies do not have a specific witality designation in 314 CMR 4.06 or the
tables to 314 CMR 4.00Coastal and Marine Classes of water are desigrat&lass SA and
presumed High Quality Waters as described in 314/RCM6 (4).

314 CMR 4.06(4):

(4) Other WaterdJnless otherwise designated in 314 CMR 4.06 orssnd¢herwise listed in
the tables to 314 CMR 4.00, other waters are Bassd presumed High Quality Waters for
inland waters and Class SA, and presumed High ©Qualaters for coastal and marine
waters. Inland fisheries designations and coasthhaarine shellfishing designations for
unlisted waters shall be made on a case-by-casedmneecessary.

Applicable Antidegradation Provisions
Applicable antidegradation provisions are detaited14 CMR 4.04 from which an excerpt is
provided:

Excerpt from 314 CMR 4.04:
4.04:Antidegradation Provisions

(1) Protection of Existing Uses. In all cases @xgsuses and the level of water quality
necessary to protect the existing uses shall betenaed and protected.

(2) Protection of High Quality Waters. High Qughtaters are waters whose quality
exceeds minimum levels necessary to support thenadtgoal uses, low flow waters, and
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other waters whose character cannot be adequagstyided or protected by traditional
criteria. These waters shall be protected and miaed for their existing level of quality
unless limited degradation by a new or increassdhdirge is authorized by the Department
pursuant to 314 CMR 4.04(5). Limited degradatioahay be allowed by the Department
where it determines that a new or increased digehiarinsignificant because it does not
have the potential to impair any existing or deatgd water use and does not have the
potential to cause any significant lowering of wateality.

(3) Protection of Outstanding Resource Waters.drewaters are designated for protection
under this provision in 314 CMR 4.06. These waiteckide Class A Public Water Supplies
(314 CMR 4.06(1)(d)1.) and their tributaries, certaetlands as specified in 314 CMR
4.06(2) and other waters as determined by the Drepat based on their outstanding socio-
economic, recreational, ecological and/or aesthwtliges. The quality of these waters shall
be protected and maintained.
(a) Any person having an existing discharge todivweaters shall cease said discharge
and connect to a Publicly Owned Treatment WorksT\®unless it is shown by said
person that such a connection is not reasonabilaleor feasible. Existing discharges
not connected to a POTW shall be provided withhilgbest and best practical method of
waste treatment determined by the Department asssary to protect and maintain the
outstanding resource water.
(b) A new or increased discharge to an Outstan@egpurce Water is prohibited unless:
1. the discharge is determined by the Departmebé tior the express purpose
and intent of maintaining or enhancing the resotocés designated use and an
authorization is granted as provided in 314 CMRIG)D The Department's
determination to allow a new or increased dischalgdl be made in agreement
with the federal, state, local or private entitgagnized by the Department as
having direct control of the water resource or gowe water use; or
2. the discharge is dredged or fill material foalifying activities in limited
circumstances, after an alternatives analysis wbactsiders the Outstanding
Resource Water designation and further minimizatibany adverse impacts.
Specifically, a discharge of dredged or fill maaérs allowed only to the limited
extent specified in 314 CMR 9.00 and 314 CMR 4.5@l)1 The Department
retains the authority to deny discharges which rtteetriteria of 314 CMR 9.00
but will result in substantial adverse impactsh® physical, chemical, or
biological integrity of surface waters of the Conmealth

(4) Protection of Special Resource Waters. Cextaters of exceptional significance, such
as waters in national or state parks and wildifeiges, may be designated by the
Department in 314 CMR 4.06 as Special Resource M/&&RWs). The quality of these
waters shall be maintained and protected so thaemoor increased discharge and no new or
increased discharge to a tributary to a SRW thatidveesult in lower water quality in the
SRW may be allowed, except where:
(a) the discharge results in temporary and short tdhanges in the quality of the SRW,
provided that the discharge does not permaneniigievater quality or result in water
guality lower than necessary to protect uses; and
(b) an authorization is granted pursuant to 314 CMR(5).
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(5) Authorizations.
(a) An authorization to discharge to waters desgphéor protection under 314 CMR
4.04(2) may be issued by the Department whereghkcant demonstrates that:
1. The discharge is necessary to accommodate iergatonomic or social
development in the area in which the waters aratéuk;
2. No less environmentally damaging alternative it the activity, receptor for the
disposal, or method of elimination of the dischasyeeasonably available or feasible;
3. To the maximum extent feasible, the dischargkaamivity are designed and
conducted to minimize adverse impacts on waterityyaicluding implementation of
source reduction practices; and
4. The discharge will not impair existing water sis@d will not result in a level of
water quality less than that specified for the €las
(b) An authorization to discharge to the narroneektllowed in 314 CMR 4.04(3) or
314 CMR 4.04(4) may be granted by the Departmemrtravthe applicant demonstrates
compliance with 314 CMR 4.04(5)(a)2. through 314K 04(5)(a)4.
(c) Where an authorization is at issue, the Depamtrahall circulate a public notice in
accordance with 314 CMR 2.06. Said notice shalesta authorization is under
consideration by the Department, and indicate thpdtment'’s tentative determination. The
applicant shall have the burden of justifying tintharization. Any authorization granted
pursuant to 314 CMR 4.04 shall not extend beyoecettpiration date of the permit.
(d) A discharge exempted from the permit requirenbgr314 CMR 3.05(4) (discharge
necessary to abate an imminent hazard) may be eézdrfipm 314 CMR 4.04(5) by
decision
of the Department.
(e) A new or increased discharge specifically rezfins part of an enforcement order
issued by the Department in order to improve existvater quality or prevent existing
water quality from deteriorating may be exempteari314 CMR 4.04(5) by decision of the
Department.

(6) The Department applies its Antidegradation kenpéntation Procedures to point source
discharges subject to 314 CMR 4.00.

(7) Discharge Criteria. In addition to the othepypsions of 314 CMR 4.00, any authorized
Discharge shall be provided with a level of treatbrexjual to or exceeding the requirements of
the Massachusetts Surface Water Discharge Perogtdn (314 CMR 3.00). Before
authorizing a discharge, all appropriate publidipgration and intergovernmental coordination
shall be conducted in accordance with Permit Pnaesi(314 CMR 2.00).
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Appendix C: Estimation of N Wasteload Allocation fo Impervious Area sources

Table C1: Parkers River Embayment System- EstimatidN Loading Contribution from 200 foot buffer éstuarine waterbodies

Parkers River
System
Waterbody
Subembaymen
Watershed

Subwatershed
Impervious Area
in 200ft Buffer
of Embayment
Waterbody
(acres)

Total
Subwatersheg
Impervious
Area (acres)

Subwatershed
Impervious Area in
200ft buffer as
Percentage of Tota
Subwatershed
Impervious Area

MEP Total
Unattenuated
Subwatersheq
Impervious
Load N

(kg/day)

MEP Total
Unattenuated
Subwatershec
Load

(kg/dayy

Subwatersheq
Impervious
buffer (200ft)
WLA (kg/d)®

Subwatershed
buffer area
WLA as
percentage of
MEP Total
Unattenuated
Subwatershed
Load'

Seine Pond

3.6

D

336.33

1.10%

1.92

25.05

0.02

0.08%

Upper Parkers
River

0.81

99.49

0.81%

1.42

20.56

0.01

0.06%

Lower Parkers
River

18.38

52.99

34.69%

0.49

12.65

0.17

1.34%

Lewis Pond

1.27

113.70

1.12%

1.33

17.53

0.01

0.08%

Total

24.15

602.51

4.01%

5.15

75.78

0.22

0.29%

The entire impervious area within a 200 foot bufone around all waterbodies as calculated fré& G
This includes the unattenuated nitrogen load®s fn@astewater from septic systems, fertilizer, réifirmim both natural and

impervious surfaces, atmospheric deposition tdireser waterbodies and wastewater from one wastewattment facility.
This does not include direct atmospheric depostioestuary surface.

3

total impervious subwatershed load (kg/year).

4

The impervious subwatershed buffer area (acties)edl by total subwatershed impervious area (adhes multiplied by

The impervious subwatershed buffer area WLA (Rgdwided by the total subwatershed load (kg/i@rt multiplied by 100.

MassGIS (2014)Impervious Surface Polygons (from 2005 ImageryyDRatyer Office of Geographic Information (MassGIS),
Commonwealth of Massachusetts, Information Tectgylivision, Boston, MA.
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Appendix D: Summary of TMDLs Developed

Table D1: Summary of TMDLs Developed as part of ME8ject for Parkers River Embayment
System — 3 Total Nitrogen TMDLs

Parkers River MassDEP Segment TMDL
Embayment System Description Number (if (kg/day)
Waterbody Name applicable) giday
Restoration TMDL, determined to be
Seine Pond impaired for nutrients during the
development of this TMDL. MA96-110_2018 5.18
Upper
Parkers Rivel 4.90
Lower
Parkers Rive 18.02
Restoration TMDL, determined to be
. impaired for nutrients during the i
Parkers River development of this TMDL. Final MA96-38
TMDL previously issued for pathogens. 22.92
Restoration TMDL, determined to be | MA96-109 2018
Lewis Pond impaired for nutrients during the
development of this TMDL. 7.37
Parkers River System Total 35.47
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Appendix E: Response to Comments

Massachusetts Estuaries Project (MEP)
Response to Comments For

DRAFT TOTAL MAXIMUM DAILY LOAD (TMDL) REPORTS FOR
BASS RIVER (CONTROL #392.0)
PARKERS RIVER (CONTROL #335.0)
SWAN POND RIVER (CONTROL #393.0)
(REPORTS DATED NOVEMBER, 2016)

PUBLIC COMMENTS RECEIVED ON DECEMBER 14, 2016, FOOMVED BY MASSDEP
RESPONSES:

1. How are seasonal homes accounted for in the dewelopof the TMDL? There is a trend
that many residences are changing from seasonapation to year-round occupation which
will affect the TMDL load analysis.

MassDEP ResponseFrom the Bass River Technical Report, page 3@: €3timate
wastewater flows, the Massachusetts Estuaries ®mipained parcel-by-parcel
water use data from the Town of Yarmouth and therdxWater District. The water
use data was linked to the respective town pamlbdses by the Cape Cod
Commission GIS staff. Measured water use is usedtimate wastewater-based
nitrogen loading from the individual parcels; aggravater use for each parcel is
used for parcels with multiple years of data. Tihal wastewater nitrogen load for
each parcel is based upon the measured water-astgswater nitrogen concentration,
and consumptive loss of water before the remairstkeeated in a septic system.”

2. The Planning Department does not collect infornmatio the conversion of seasonal homes
to year round. How should this change in land wsadzounted for in planning?

MassDEP ResponseThe building department considers zoning, whigty mot
distinguish between year-round and seasonal homelaie Comprehensive Water
Resources Management Plan (CWRMP) looks at 20pregctions of flows. Given
the seasonal shifts in occupancy and rapid popuagiowth observed throughout
Cape Cod, the parcel-by parcel water use was cenesldhe most accurate and
appropriate approach. There is also a provisiothi® community to receive 0%
financing for Nitrogen Management Projects, thro&giite Revolving Funds (SRF),
however, the community must demonstrate contrajledvth to quality for this
financing.

3. How is loading from the various sources for eackevehed accounted for in the analysis?
MassDEP ResponseThe landuse is evaluated to determine nitrogaddoFirst, a

parcel-by-parcel analysis is used to evaluate ttemuse for each home and septic
systems are the major contributor. Some areagmsand Yarmouth are serviced
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by wastewater treatment plants and are identifirelacounted for in the analysis.
The tech report describes the method for estimatiagoads attributed to fertilizer.

A default value of 1.08 Ib/5,000 sq ft nitrogenused for the average lawn. The load
from stormwater is largely associated with runodii impervious surface within the
watershed and a loading factor is applied. Ondhd kide the contribution from
atmospheric deposition on the natural landscapstimated. This process is well
documented in the Technical Report.

Excerpt from the Technical Report of Swan, Basd,Rarkers Rivers Estuarine
Systems:

Extensive data collection and analyses have bessrided in detail in the MEP
Technical Report. The details of the data coletctmodeling and evaluation are
presented and discussed in Chapters 1V, V, Vi,avild VIII of the MEP Technical
Report. The Linked Model provides a quantitatippr@ach for determining an
embayment's (1) N sensitivity, (2) N threshold iogdevels (TMDL) and (3)
response to changes in loading rate.
This methodology integrates a variety of field data models, specifically:
* Monitoring - multi-year embayment nutrient samgli
* Hydrodynamics -
- Embayment bathymetry (Depth contours throughloaitetmbayment)
- Site-specific tidal record (timing and heighttiafes)
- Water velocity records (in complex systems only)
- Hydrodynamic model
» Watershed Nitrogen Loading
- Watershed delineation
- Stream flow (Q) and N load
- Land-use analysis (GIS)
- Watershed N model
* Embayment TMDL - Synthesis
- Linked Watershed-Embayment Nitrogen Model
- Salinity surveys (for linked model validation)
- Rate of N recycling within embayment
- Dissolved oxygen record
- Macrophyte survey
- Infaunal survey

4. Did you quantify the impact of restrictions on fiezer use through mechanisms like the
institution of by-laws?

MassDEP Responseln general, funding limits the number of scenan@scan
evaluate to achieve the goal of the TMDL. As a ltetine MEP scenario analysis
focuses on the septic loads and WWTP because asatieling and land use
analysis shows, the dominate contributor to theevghied nitrogen load is on-site
septic systems. Fertilizer use accounted for 7-05%e nitrogen load to the
estuaries. Of that 7-15%, we estimate an additiceddiction of 25% of fertilizer
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use will be realized through stormwater BMPs. Tfoeee while fertilizer
restrictions can contribute to overall nitrogenuetibn, even if we assume 100%
compliance, we do not anticipate a significant i from such restrictions.

5. The conclusion seems to indicate that septic istluece of nitrogen. Does that mean the
community needs to be sewered?

MassDEP ResponseThe there are several options for reducing tked totrogen
load in the watershed, however, in all likelihobére will be core areas that need
a sewer system. The 208 Plan, developed by the CagpgCommission, identifies
alternatives to assist with nitrogen removal, Blggiaculture with shellfish,
permeable reactive barriers (trenches or injeatiels that intercept and denitrify
the groundwater), and other options being expltinatiare not fully developed
such as floating constructed wetlands. In addjtsnpart of the MEP we look at
natural attenuation (the ability of lakes and potadsemove nitrogen). In some
cases, such as Parkers River, inlet widening ectife in increasing flushing

with the high quality waters of Vineyard Sound. cBese the vast majority of
controllable N load is from septic systems for ptevresidences, the CWRMP
should assess the most cost-effective optionsdaiesing the nitrogen reductions
from these sources necessary to meet target Nshabtoads, including but not
limited to, sewering and treatment for N controkefvage and septage at either
centralized or de-centralized locations and ddiitry systems for private
residences.

6. Dinah Pond (Bass River System) would have to redapéic system load by 100%. That
would be difficult because Dinah Pond has a nawpening and it is located near a
cranberry bog.

MassDEP ResponseThe cranberry bog would contribute phosphorusentioan
nitrogen to the estuary. Nitrogen is the limitmggrient for marine waters. BMPs
can be employed to reduce the contribution of ants. The magnitude of
reduction and the position in the watershed alsalsi¢o be considered to
determine the benefit. If there are opportunitesitrogen reduction at Dinah’s
Pond, that can be reviewed as part of the CWRMRielisas other additional
scenarios of interest to the towns.

7. Swan River has extensive salt marsh. | am on thes@vation Commission and we
have tried to maintain this salt marsh in a natooaldition going back to the ‘70s. The
salt marsh is supposed to assist in attenuatioitreigen; has the salt marsh reached its
limits, or its ability to absorb nitrogen? Is drestricted by flow?

MassDEP ResponseSalt marshes have a natural ability to attennategen and
this capacity was considered in setting the tatgeshold concentrations. The
restoration plan presented in the TMDL for the S\wand Estuarine System is
addressing the septic load, the largest contridottine nitrogen load in the
watershed. The MEP did not directly evaluate $&railative capacity of the salt
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marsh to attenuate nitrogen. By reducing the gé&moload, the environmental
pressure on the salt marsh will be reduced andlitnaintain its function.
Without action to address the septic load, thatesyss not sustainable.

According to CDM Smith, a wastewater consultingieagring firm hired by the
Town of Dennis — The constraint on Swan Pond Rivénat it is shallow, moves
slowly, and has a large sinusoidal friction facidne salt marsh is doing its job to
the extent possible.

8. What effect would dredging have on the estuaries?

MassDEP ResponseDredging is site specific; in some cases it caméneficial.
Culvert improvements, inlet widening, can assighvlushing an estuary.
However, in some cases dredging can worsen thégonaty reducing the effect
of flushing. The estuary will have the same tigladm, i.e. same tidal volume,
exchanging water with a larger volume of wateria éstuary. Additional model
runs can be done by SMAST, if requested, for aolaidi cost.

9. What is the timeline for submitting the TMDL to EPA

MassDEP ResponseThe public comment period ends 30 days from today
(December 14, 2016), the date of the public meetifige responses to your
comments will be reviewed internally, then the iDL will be submitted to
EPA. This generally takes several months. EPé&'s&l approval of the
TMDLs will take an additional few months. It make up to one year for final
approval of the TMDL. However, the final approeithe TMDL is not
necessary for the towns to continue planning feritlplementation of the
CWRMP.

10.What does the TMDL mean to the town?

MassDEP Responselhe TMDL formalizes the findings in the Tech Repend
identifies the maximum amount of a pollutant thabay of water can receive
while still meeting water quality standards. Themoshould evaluate potential
alternatives to meet the TMDL targets through t@WRMP. The TMDL serves
as the regulatory and technical basis for devetp@WRMP. MassDEP reviews
and approves a community’'s CWRMP and makes subsepaanitting
decisions based on its approved plan. MassDEPws\tiee CWRMP to see if the
towns will ultimately achieve compliance with th®IDL. The goal of the TMDL
is habitat restoration, for either eelgrass or lhierihfauna habitat. Through
Implementation of the CWRMP should result in megtime target concentration,
observed improvements in water quality, and ultetyatestoration of the eel
grass and benthic community habitats that were irag@dy excess nitrogen.
While the focus is on achieving the target coneitn the ultimate goal is
habitat restoration. In addition to developmenthef CWRMP, the community
will also need to evaluate progress towards achgethe TMDL goals, and may
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need to make mid-course corrections if necessgpyawements are not being
made in a timely manner. There are some fundingrams that consider
whether there is an approved TMDL when considettiegcompetitiveness of a
grant application, including SRF loans and the Beast New England Program
(SNEP) grants. It is to the advantage of the comitytio get federal grants and
low interest loans wherever possible.

11.0nce the TMDL is established and the 208 Plan igimgoforward, is there a focus on
the areas that are more impacted? Are those aneasized?

MassDEP Response Communities decide through the CWRMP how best to
implement the TMDL in order to achieve the desineder quality goals.
MassDEP encourages cities and towns to prioritizanost impaired areas,
however we continue to work with communities throogt the process to
develop an implementation schedule that worksHent and meets water quality
goals. The towns of Dennis and Yarmouth are urgeddet the target threshold
nitrogen concentrations by reducing N loadings fiaomg and all sources, through
whatever means are available and practical.

12.Have you identified any fish kills or beach closues a result of the excess nitrogen?

Response from audience- About 3 years ago a fish kill was observed iraBw
Pond. Atthe same event, blue crabs came oueokter in masse (known as a
blue crab jamboree). Water was black from the oaadgal die-off resulting in
low dissolved oxygen. Things are at a point wiveeeneed to take action.
Historically, 15 years ago, pollution caused beaoBures several times over a 2
to 3 year period.

MassDEP ResponseExcess nitrogen and is one potential causesbfkills.

13.Yarmouth needs to protect is archeological res@mdeen implementing these projects.
Bass River has archeological resources and dummgdnstruction phase of the culvert
widening there is the potential to damage thessuress. How is the Massachusetts
Historical Commission (MHC) notified of seweringnstruction projects?

MassDEP ResponseThe MHC will be notified through the Massachusett
Environmental Policy Act or MEPA process. Certlairge construction work,
implementation of a CWRMP, or projects receivingistfunding, generally
trigger any number of thresholds in MEPA. MEPA kteduld notify the MHC
and request their review and comments on the grofegblic notification of
projects that require MEPA review are placed inttePA Environmental
Monitor, which is published every two weeks.

14.1s the discharge of boat waste accounted for iITMBL? In Wellfleet the oyster beds
were closed because there was a report that huraste was discharged.
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MassDEP Responsedncorporating additional load due to boat wasées wot

part of the evaluation. Discharge of boat wastleigal within all Massachusetts
waters, therefore if a discharge occurs, it is eeglito be an isolated occurrence
and not a continuous discharge. There are baapmut facilities available
throughout the Cape which lends confidence thatsbwaste is not a significant
source.

Public comment was received from the Association tBreserve Cape Cod, January 9, 2017.
Re: Cape Cod Watershed TMDL Control Number 392#&s&River), 393.0 (Swan Pond) and
335.0 (Parkers River)

Thank you for the opportunity to comment on thetdital maximum daily load (TMDL) for

total nitrogen for the three subject estuarine aodararmouth, Dennis and Brewster. Founded

in 1968, the Association to Preserve Cape Cod (ARE€Me leading regional non-profit
environmental advocacy and education organizatio@ape Cod. Representing more than 5,000
members, APCC’s mission is to promote policies gradjrams that foster the preservation of the
Cape’s natural resources. APCC focuses its eftortthe protection of groundwater, surface
water, and wetland resources, preservation of epane, the promotion of responsible, planned
growth and the achievement of an environmentatdihivw.apcc.org,.

APCC appreciates the effort of the Department tgage the public and promote public
awareness of the problem of excess nitrogen on Cageparticularly nitrogen’s negative

impact on coastal estuaries across our region. ABG&S have concerns about some of the basic
assumptions, time delays and reliability of theftdfViIDLs. APCC is especially concerned that
the Department does not fully comprehend the dyosiwii what you refer to as the Cape Cod
Watershed and the challenges of a regional ecoti@®gd on part-time residence. This is a
classic case of one size does not fit all. La®tRCC would like to take this opportunity to ask
the Department to step up and meet its statutdigailons in a more proactive and interventive
manner. We recognize that the Department has Ineesaisingly challenged with reduced
resources, but some necessary action does nanoo&y or significant agency staff time.

Basic assumptions, time delays and reliability RIDILs.

To quote from the Massachusetts Estuaries Prdy#€P] Linked Watershed Embayment Model
Peer Review published in 2011, “The Massachusetisafies Project (MEP) partnership was
organized to provide a technical underpinning fewvedlopment of total maximum daily loads
(TMDLs), especially the establishment of water gyajoals, source assessments and
recommendations for source reductions. Nitrogeivelgl to Cape Cod estuaries from human
sources is dominated by septic inputs deliverdddal waters through groundwater transport.
This presents a unique challenge to local stakehslho desire to protect and restore these
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sensitive ecosystems for their important contriinutio the local lifestyle and economyd: At

4. The peer review panel specifically recommendbdt“model sensitivity analyses be
conducted for the components and linkages in therslaed-embayment model for each specific
estuary. Sensitivity analysis is the principal eation tool for characterizing the most and least
important sources of uncertainty in environmentabtlels. The Panel believes that a healthy
recognition of uncertainty would encourage planrngies to pursue an adaptive science and
management strategy as they move forward to uradetstnd remediate the impacts of
excessive nitrogen loadings on the estuaries afhgments.ld. at 31.

APCC notes that independent model sensitivity asgsywvere not reported in the draft reports.
Instead the reports rely on so-called margins fe#tgas allowed by EPA. We believe that the
peer review panel’s approach will provide moreatale results and a clearer picture of
uncertainty. Both of these improvements will allowre effective interventions, better adaptive
management and likely reduced overall implememadiod maintenance costs.

15.MassDEP ResponseThe intent of the MEP methodology and approaek i@ provide
site specific recommendations to be most cost #ffeand responsive to the needs of
each community. A sensitivity analysis on each &mnient has not been a part of this
project, and would require significant additionahdling to complete. However,
expanding the scope of the MEP model and recomntiendahrough the CWRMP is an
option for each community. Additionally, it sholdé noted that the TMDL incorporates
an adaptive management approach, where the targshbld concentration will be
reevaluated if the goal of estuarine restoratiamoisachieved.

The MEP model has been used successfully througbape Cod, the Islands, and
Buzzards Bay in over 60 embayments. While thezeaegas of uncertainty in the model
and in some of the input, this uncertainty has lssguately addressed and balanced in
the Margin of Safety. Ultimately, if the goal ddilhitat restoration is not met, adaptive
management of the target concentrations and lahdtiens will be used to evaluate the
necessary changes.

APCC notes that the draft TMDLs published in Novem&f 2016 are based upon data collected
prior to 2011. The report does not explain the ylbletween data collection and promulgation of
the draft reports.

16.MassDEP Response The data collection period establishes the besébr water
guality modeling establishment of target concertrat for restoration of the estuaries.
Data collection began almost simultaneously ac&sse Cod, the Islands and Buzzards
Bay. To this point in time, we have 42 estuariethw&PA approved TMDLSs or were
determined not to need a TMDL. Assuming the toamgsin agreement, we anticipate
going out for public comment for 6-8 estuaries susnmer. The TMDLs are based on
the results of the Technical Reports, thereforddians have recommendations that will
be summarized in the TMDL and can continue to wovkards reduction in nutrient
loads to the estuaries.
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A great deal has occurred in the intervening ybataeen data collection and issuance of the
report, including improved and more extensive USB&indwater modeling (e.g., Potential
Effects of Sea-Level Rise on the Depth to Satur&ediments of the Sagamore and Monomoy
Flow Lenses on Cape Cod, Massachusetts publish2@ili®). Additionally, there have been new
developments and improved understanding of thectemtuin atmospheric deposition of
nitrogen across Cape Cod. While the subject estiaystems may not be significantly impacted
by the atmospheric deposition of nitrogen becatiselatively small surface areas, the
assumption in the draft report stating “The loadifigm atmospheric sources incorporated into
the TMDL however, are the same rates presentlyraogubecause, as discussed above, local
control of atmospheric loadings is not considersastible” is inaccurate. Reductions are
documented and are expected to continue.

17.MassDEP ResponseMassDEP recognizes the long lag time betweenatadkaction
and the issuance of each TMDL report and thatenritervening years research is
continuing in the area of climate influences onstabresources and atmospheric
deposition of N. Recent reseafcim Buzzards Bay estuaries indicates atmospheric
deposition of N has shown a decreasing trend £668. At the same time,
development and construction of on-site septicesgston Cape Cod has continued,
countering the potential benefit of decreasesnmoapheric deposition. Williamsoet al
(2017) also acknowledged that while the overalbad estimated through the MEP was
higher than the Nitrogen Loading Model (NLM) us#t relative loading was similar.
Although improvements to atmospheric depositionc@m@urring due to improvements in
energy and transportation technology, MassDEP densiocal control of atmospheric
deposition uncontrollable by the local municipakti Atmospheric deposition of N was
therefore incorporated into the TMDL and held canst This adds to the Margin of
Safety to attain water quality standards throudheaehce to the TMDL.

MassDEP recognizes that long-term climate changaats to southeastern
Massachusetts are possible based on known sciétmeever, the details of how climate
change will effect precipitation, streamflow, sedimhand nutrient loading in specific
locations are generally unknown. In light of thecertainties, MassDEP has chosen to
address the uncertainty of climate change thromgimalicit Margin of Safety (MOS)
(i.e., additional loading incorporated into the TMEhrough conservative assumptions).
Furthermore, TMDLs are developed and implemented am adaptive management
approach. Adjustments can be made as environmeoriditions, pollutant sources, or
other factors change over time.

MassDEP incorporated language in the TMDL regardiimgate change and determined
that due to the large variability and unknown res@s to climate change, it was beyond
the scope of the MEP TMDLs to develop an explic®$ifor climate change at this
time.

! Williamson SC,Rheuban JE, Costa JE, Glover DMRadey SC (2017ssessing the Impact of Local and
Regional Influences on Nitrogen Loads to Buzzamig BIA Front. Mar. Sci. 3:279.
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Unique challenges facing Cape Cod

Cape Cod is not a single watershed. Cape Cod hasmg as 57 watersheds and 89 estuaries.
Each watershed and estuary is unique and all eressrgynamic interfaces between fresh and
saltwater as well as between ground and surfacersvathere are no large scale riverine
watersheds anywhere on the Cape.

Cape Cod has a disproportionate number of on-sgigcssystems per unit of population
compared to the rest of Massachusetts. The ari clubject reports is dominated by Title 5
systems and include many pre-Title 5 systems ssicdesspools. There are relatively few
advanced treatment systems in the area and nacpusditewater collection or treatment
systems. This on-site infrastructure currently &xand is not subject to further permittingicj
unless there is additional development and buitd Due area also contains a high proportion of
second and seasonal homes that are used for 13 wekbdss per year. Since site specific
loadings are calculated upon water consumptiomandeptic capacity, conversion of properties
from seasonal to more year-round will have a degnital impact on nitrogen loading. This
specific uncertainty is not captured in any of tbeorts. Growth controls do not impact this
uncertainty.

18.MassDEP ResponseRefer to responses questions from the publidimgge#1 and #2
above.

The seasonal nature of Cape Cod’s population ntbansitrogen arrives in estuaries in pulses
and is not uniform throughout the year. Travel snielatively fast) and travel distances
(relatively short) do not equalize nitrogen flowiaal into estuaries across the year. While the
reports acknowledge seasonal variability, they $gmumarily on point sources. Since the report
acknowledges that the nitrogen problem is largely-point sources there is an absolute
disconnect between problem and intervention. Ultatyave need to better understand and
account for these pulses. Current TMDL computati@y miss certain high load tipping points,
or on the other hand, make intervention more expernban is necessary to meet water quality
standards.

19.MassDEP ResponseThe primary point source of nitrogen load in the REech
Reports and the TMDLs is stormwater runoff from enpous surfaces within 200 feet
of the estuaries. This was calculated for BasgRiarkers River, and Swan Pond
estuaries and determined to provide a diminimusritrtion to the waste load
allocation. Natural background, septic load, gawater discharge from wastewater
treatment plants, fertilizers, and runoff outside 200 foot buffer of the estuary are
considered non-point sources of nitrogen to theasts.

Swan Pond is at present significantly impactedigi inutrient levels. Efforts currently

underway to replace the Route 28 bridge acrossePaRiver with a wider span bridge will
improve nutrient flushing and help restore the tgah marsh; however, this will not address the
root source of the problem. Until the nitrogen itgplsom wastewater and runoff are addressed,
non-point source pollution into this system willhtimue to negatively impact the community

and the natural resources. Ultimately improvedHing is simply a “dilution is the solution to
pollution” intervention.
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20.MassDEP ResponseThe load reduction scenario provided in the TeddrfReport and
the TMDL, assumed 100% sewering of the Swan Postisyto meet the target
threshold load. Similarly, in the Parkers Riverteys, roughly 80% of the watershed
would require sewering to meet the target threstozld. Additional scenarios were
evaluated by MEP that included widening of the Rd8& bridge across the Parkers River
along with some sewering. Inlet widening would none flushing with the cleaner
waters of Vineyard Sound but would still require#idnal nitrogen load removal to
meet the target threshold concentrations and ret¢beesstuarine habitats.

State action needed now

The Commonwealth and DEP should take the follovsitegs to help further reduce nitrogen and
pathogen pollution:

1. Update Title 5 regulations to improve protectisnmediately begin the phase out of
cesspools and pre-Title 5 septic systems.

2. Require pump out of on-site systems every 4sydaovide a tax credit.

3. Impose statewide fertilizer reductions (exengagriculture) in all regions of the state
that have nitrogen impaired waters, including C@pd.

4. Provide for improved wetland buffer requiremeutizing tax incentives, conservation
easements and by supporting local wetland bylaafsiticorporate more protective buffer
strips.

5. Significantly increase penalties for harvesshgllfish in closed areas.

6. Provide additional funding for restoration pagethat will improve water quality in
impaired waters at the same time as pollutant esusice being addressed and eliminated.

7. Support systematic comprehensive monitoring faimg to monitor groundwater, surface
water, coastal embayments and nitrogen loadingdardo provide up-to-date models of
nitrogen loading, track changes and track progreasldressing nutrient loading.

21.MassDEP ResponsevlassDEP acknowledges these thought provoking alpduhe
suggestions. Resulting from feedback received duhe Executive Order 562 process,
MassDEP recently convened an external stakehotdeipgo review our Title 5 (310
CMR 15.00) and groundwater discharge permittin@(@MR 5.00) regulations. This
group will consider a range of questions relatethése programs including: design
flows for residential facilities, use of holdinghis to deal with peak flows, groundwater
separation requirements for new construction drakite technologies are used; the flow
threshold for groundwater discharge permits; argigt@tion and requirements for
Nitrogen Sensitive Areas.

The Massachusetts Department of Agricultural Ressu(MassDAR) promulgated

plant nutrient regulations (330 CMR 31.00) in J@e&5, which requires specific
restrictions, including seasonal restrictions, atrient applications and set-backs from
sensitive areas (public water supplies and suriater) and Nutrient Management Plans.
Compliance with the MassDAR regulations will resalteductions in future N loading.
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These regulations apply to both agricultural and-agricultural land, including lawn and
turf, and individual home owners.

Communities have the ability to develop wetlandalad and regulations that meet the
needs of their community and that exceed the rements of the Wetlands Protection
Act.

Shellfishing is monitored and regulated by the Bim of Marine Fisheries.

Annual funding grants for water quality assessnagick management planning is
available under the Clean Water Act 604(b). In FL7, the focus for the grants is
nonpoint source assessment and planning projedtgling among many potential
projects, development of green infrastructure, eslsing water quality impairments, and
assisting communities with stormwater utility issijpoth regulated and non-regulated
communities).

There are a number of funding sources for polluibatement. State Revolving Funds,
or SRF, are available for water pollution abatenmamning and construction of projects
to assist municipalities in complying with fedeaald state water quality requirements.
SRF is provided as a loan on a competitive baS@nmunities must file a Project
Evaluation Form with MassDEP to be consideredtesé subsidized loans. Generally
SRF loans are provided via a 2% interest loan; eweé\utrient Management Projects
are eligible for 0% interest loans, referred tdheesO’Leary Loans. For more information
you can visit our web page
http://www.mass.gov/eea/agencies/massMassDEP/wedpts/clean-water-state-
revolving-loan-fund-fact-sheet.htmERF loans are also available for planning purposes
for Water Resources Management Plans (WRMPs) whielddition to wastewater
management include consideration of water supplyshtormwater. Guidance on
WRMPs may also be found on the following link:.
http://www.mass.gov/eea/agencies/massdep/watetsjciran-water-state-revolving-
fund.html

The Massachusetts 319 Grant program provides 8 toillion per year in grants.
TMDL implementation is a high priority in the 318ogram. In fact, projects designed to
address TMDL requirements are given additional {sailuring project evaluation
scoring. The 319 grant program Request For ProfBs$#?) includes this language:
“Category 4a Waters: TMDL and draft TMDL implemetida projects — The 319
program prioritizes funding for projects that witiplement Massachusetts’ Total
Maximum Daily Load (TMDL) analyses. Many riversigaries and water bodies in the
Commonwealth are impaired and thus do not meet &assetts’ Surface Water Quality
Standards. The goal of the TMDL Program is to detee the likely cause(s) of those
impairments and develop an analysis (the TMDL) liséd those cause(s).” For more
details please sdwtp://www.mass.gov/eea/agencies/MassDEP/watert&fvaatersheds-
water-quality.html#1

Community Preservation Act funds are intended sishsommunities preserve open
space, and historic sites, create affordable hgueml develop outdoor recreational
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facilities. State Revolving funds can be useddfeen space preservation if a specific
watershed property has been identified as a driigglementation measure for meeting
the TMDL. The SRF solicitation should identify tlaend acquisition as a high priority
project for this purpose which would then makdigible for the SRF funding list.
However, it should be noted that preservation @mogpace will only address potential
future nitrogen sources (as predicted in the bautscenario in the MEP Technical
report) and not the current situation. The towr still have to reduce existing nitrogen
sources to meet the TMDL. For detailed informationallowable uses of CPA funds,
contact your town counsel or the secretary of Statifice. For more details please see
http://www.communitypreservation.org/content/cpawew.

Regarding systematic monitoring, MassDEP notekeatiine of the Governor’'s Baker
certification of the updated 208 Plan, the Exe@®ffice of Energy and Environmental
Affairs committed to funding $250,000 per year adited over a four year period, for the
Cape Cod Water Quality Monitoring Program, withemyual match of funds appropriated
by Barnstable County. The monitoring program temaed to evaluate the efficacy of
adaptive management measures to reduce nitrogkripolof coastal waterways
undertaken pursuant to the 208 plan and to sufadhier assessment and water quality
modeling.

Email from Bill Abdu concerning Bass River TMDL.:

| am responding to a recent article in the Cape Totes of Dec 4, 2016 about comments on
plans to reduce nitrogen in the coastal watersarmouth and Dennis.

| purchased a home in South Dennis on Bass Rivcedahsome reconstruction that included an
additional bedroom. Because of the additional bewird had to expand the septic and as a result
of this, at considerable extra expense, add aga@treeducing system (FAST System). This more
than doubled the cost of the septic for a home tessdthan 2 months of the year.

Literary at the same time, a neighbor of mine duilar reconstruction, additional bedrooms and
new septic. He is equal distance as | am to therwiatit because his property line did not go to
the water, he was not required by the town of Deonithe state, to upgrade his septic to the
nitrogen reducing system. His property line wasasaigd from the water by another property
owner, yet still the same distance to the watengseptic. Does leaching nitrogen in the ground
respect property boundaries? His is a full-timeryeand occupancy home while my home is
occupied less than 2 months of the year.

If this is not enough of a disparity or inconsisigin the laws and regulations, there are no
restrictions on the use of nitrogen or phosphofettfizers, pesticides or herbicides on these
water front and water bordering properties all biak of course flow into Bass River. The week
that I'm putting in, as required by law, a nitrogeducing septic at about 20 K to "save the
river”, all my neighbors that are on the rivergingh their lawn services, are spreading nitrogen
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rich synthetic fertilizers on every single one tHawns, which of course is going to end up in
the Bass River at the first rain while | suspeet trery little of my nitrogen with either a
conventional or FAST septic system will ever red@hriver water.

And if that is not enough to turn your stomach,ielgithe reconstruction and working with all of
the many town offices in South Dennis, one townagigpent requires water restrictions on all
my faucets to limit the water use to "save the fagquon the Cape, while literally the next day,
the water department, when they were putting inaaier service line, asks if | want a greater
diameter water service line to irrigate my lawn!

| don't mind at all paying my fair share to presetive rivers and aquifer, but the inconsistencies
and competing agendas, regulations and laws, baégust make no sense and ones that really
are not well thought out just need to change todresistent and purposeful keeping the end goal
in mind, keep the rivers clean and healthy. | haw@roblem paying my fair share to do this, but
sometimes, | felt like |1 was the only one! If itfge right thing to do, all our laws and regulations
should be consistent and make sense towards regtlsngoal.

| wish you success in fixing this problem!

Bill Abdu

16 North Balch Street
Hanover New Hampshire
03755

22.MassDEP ResponseRegarding nitrogen fertilizers, sessponse to question 20 above.
The requirement for you to install a denitrifyingstgem such as the FAST system is a
local zoning or bylaw requirement. While MassDERrmot speak to the specific
requirements applicable to your neighbor’s circuanses, you are correct in stating that
Nitrogen in ground water does not respect proderes. MassDEP encourages you to
discuss your concerns regarding the local requingsrfer septic systems with your local
community leaders regarding the requirements fpticgystem upgrades. In addition, as
noted in Response to Comment 21, MassDEP has hgaahated a review of its
regulations relating to Title 5 and groundwatecherge permits, including provisions
related to Nitrogen Sensitive Area Designation. Mite that although your home is
currently used for only 2 months of the year; saakbomes on Cape Cod are
increasingly being occupied year round and it igontant to plan for this potential
outcome.
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General Frequently Asked Questions:

. Can a Comprehensive Water Resources Management PI&&@WRMP) include the
acquisition of open space, and if so, can State Rdving Funds (SRF) be used for
this?

MassDEP Response: State Revolving funds can bdarsepen space preservation if a
specific watershed property has been identified astical implementation measure for
meeting the TMDL. The SRF solicitation should tdgthe land acquisition as a high
priority project for this purpose which would therake it eligible for the SRF funding
list. However, it should be noted that preservaiod open space will only address
potential future nitrogen sources (as predictedhia build-out scenario in the MEP
Technical report) and not the current situationeTtbwn will still have to reduce existing
nitrogen sources to meet the TMDL.

. Do we expect eelgrass to return if the nitrogen gb& higher than the concentration
that can support eelgrass?

MassDEP Response: There are a number of factotsctracontrol the ability of
eelgrass to re-establish in any area. Some aregifysical nature (such as boat traffic,
water depth, or even sunlight penetration) and ttege of a chemical nature like
nitrogen. Eelgrass decline in general has beendtliyeelated to the impacts of
eutrophication caused by elevated nitrogen conediains. Therefore, if the nitrogen
concentration is elevated enough to cause sympobistrophication to occur, eelgrass
growth will not be possible even if all other fastare controlled and the eelgrass will
not return until the water quality conditions impe

. Who is required to develop the CWRMP? Can it be witten in-house if there is
enough expertise?

MassDEP Response: The CWRMP can be prepared bgwine There are no
requirements that it must be written by an outsidiesultant; however, the community
should be very confident that its in-house expeigssufficient to address the myriad
issues involved in the CWRMP process. MassDEPdgitdngly recommend that any
community wishing to undertake this endeavor oows should meet with MassDEP to
develop an appropriate scope of work that will fiegua robust and acceptable plan.

. Have others written regional CWRMPs (i.e. includedseveral neighboring towns)?

MassDEP Response: The Cape Cod Commission prepadRegional Wastewater
Management Plan or RWMP which formed a frameworkset of tools for identifying
several solutions for restoring water quality f@aoh watershed on the Cape. The
Section 208 Plan Update (or 208 Plan) is an aredenivater quality management plan
and in general each town then prepared or is prepait's own CWRMP. An example of
neighboring towns working on a regional plan is Bleasant Bay Alliance which
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consists of Orleans, Brewster, Harwich, and Chathaharwich, Dennis and Yarmouth
are in discussions regarding a shared wastewatsittnent plant.

Joint Comprehensive Wastewater Management PlangV(E3)/have been developed by
multiple Towns particularly where Districts are foed for purposes of wastewater
treatment. Some examples include the Upper Blac&sidater Pollution Abatement
District that serve all or portions of the townsIHen, Millbury, Rutland West Boylston
and the City of Worcester and the Greater LawreBanitary District that serves the
greater Lawrence area including portions of Andowr Andover, Methuen and Salem
NH.. There have also been recent cases where Tioawesteamed up to develop a joint
CWMP where districts have not been formed. The mreosnht example are the Towns
discharging to the Assabet River. They includeTinwns of Westboro and Shrewsbury,
Marlboro and Northboro, Hudson, and Maynard. Thasen these towns joined forces
was they received higher priority points in the SRRing in as a group than they
otherwise would have individually.

. Does nitrogen entering the system close to shorepiaar water quality more? If we
have to sewer, wouldn't it make sense to sewer homeloser to the shore?

MassDEP Response: Homes closer to the waterbooy alitrogen to get to that
waterbody faster. Those further away may take lobgestill get there over time and
are dependent upon the underlying geology. Howevieat is more important is the
density of homes. Larger home density means moogan being discharged thus the
density typically determines where to sewer to maea reductionsAlso there are many
factors that influence water quality such as flaghand morphology of the water body.

. Do you take into account how long it takes groundwar to travel?

MassDEP Response: Yes, the MEP Technical reporideasified long term (greater
than 10 years) and short term time of travel bouregain the ground-watershed.

. What if a town can’t meet its TMDL?

MassDEP Response: A TMDL is simply a nutrient butlge determines how much
nitrogen reduction is necessary to meet water dyalbals as defined by state Water
Quality Standards. It is unlikely that the TMDL ca be achieved however in rare
occasions it can happen. In those rare cases tlueifad Clean Water Act provides an
alternative mechanism which is called a Use Atthiliiy Analysis (UAA). The
requirements of that analysis are specified in@hean Water Act but to generalize the
process, it requires a demonstration would haviedonade that the designated use
cannot be achieved. Another way of saying thisas a4 demonstration would have to be
made that the body of water cannot support itsgifeded uses such as fishing, swimming
or protection of aquatic biota. This demonstratiswvery difficult and must be approved
by the U.S. Environmental Protection Agency. Ag lama plan is developed and actions
are being taken at a reasonable pace to achievgdiad¢s of the TMDL, MassDEP wiill
use discretion in taking enforcement steps. Howavéhe event that reasonable
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9.

10.

11.

progress is not being made, MassDEP can take axhditiregulatory action through the
broad authority granted by the Massachusetts C\aters Act, the Massachusetts
Water Quality Standards, and through point souriseltarge permits.

What is the relationship between the linked modelrad the CWRMP?

MassDEP Response: The model is a tool that wadafeaetto assist the Town to
evaluate potential nitrogen reduction options ardedmine if they meet the goals of the
TMDL at the established sentinel station in eadhay. The CWRMP is the process
used by the Town to evaluate your short and long+-teeeds, define options, and
ultimately choose a recommended option and schdédulmplementation that meets the
goals of the TMDL. The models can be used to a&stowns during the CWRMP
process.

Is there a federal mandate to reduce fertilizer use

MassDEP Response: No, it is up to the states andyans to address this issue.
However, the Massachusetts Department of Agricaltdesources (MassDAR) passed
plant nutrient regulations (330 CMR 31.00) in J@td5, which requires specific
restrictions for agricultural and residential felizer use, including seasonal
restrictions, on nutrient applications and set-baétom sensitive areas (public water
supplies and surface water) and Nutrient Manager®dsats. Compliance with the
MassDAR regulations will result in reductions iiue N loading from agricultural
sources.

Will monitoring continue at all stations or just the sentinel stations?

MassDEP Response: At a minimum, MassDEP woulddikee monitoring continued at
the sentinel stations monthly, May-September irota determine compliance with the
TMDL. However, ideally, it would be good to congrmonitoring all of the stations, if
possible. The benthic stations can be sampled/8+&ryears since changes are not
rapid. The towns may want to sample additionahtmns if warranted. MassDEP
intends to continue its program of eelgrass momtpr

What is the state’s expectation with CWRMPs?

MassDEP Response: The CWRMP is intended to praved&@owns with potential short
and long-term options to achieve water quality gaahd therefore provides a
recommended plan and schedule for sewering/infuatitre improvements and other
nitrogen reduction options necessary to achieveltd®L. The state also provides a low
interest loan program called the state revolvingdwr SRF to help develop these plans.
Towns can combine forces to save money when tejogeheir CWRMPs.

12.Can we submit parts of the plan as they are complet?
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13.

14.

15.

MassDEP Response: Submitting part of a plan isectmmended because absent a
comprehensive plan, a demonstration cannot be rtedehe actions will meet the
requirements of the TMDL. With that said howeverglan can contain phases using an
adaptive approach if determined to be reasonabhbk @nsistent with the TMDL.

How do we know the source of the bacteria (septisvcormorants, etc.)?

MassDEP Response: This was not addressed becasse @éhnitrogen TMDL and not a
bacteria TMDL.

Is there a push to look at alternative new technolgies?

MassDEP Response: MassDEP recommends communitisgleoall feasible
alternatives to develop the most effective andiefft plans to meet water quality goals.
The 208 Plan Update includes an analysis of a weahge of traditional and alternative
approaches to nutrient reduction, remediation, aestoration. If a CWRMP relies on
such alternative technologies and approaches, tae must include demonstration
protocols, including monitoring, that will confirthat the proposed reduction credits
and, when appropriate, removal efficiencies are.mbe implementation schedule is in
the demonstration protocol for each alternativent@alogy or approach, at which time a
determination must be made as to whether the atemmtechnology/approach meets the
intended efficacy goal. MassDEP is also developivjatershed Permit Pilot program,
which includes but is not limited to Under Groumgetction Control (UIC) and
groundwater discharge permits and provides a pdimngitmechanism to approve
nontraditional methods of wastewater managementaanchpact mitigation that could
not otherwise be approved by MassDEP under a typieatewater management and
discharge permit.

The Massachusetts Septic System Test Center,domat€ape Cod and operated by the
Barnstable County Department of Health and Envirentntests and tracks advanced
innovative and alternative septic system treatnbectinologies. In addition MassDEP
evaluates pilot studies for other alternative tealogies; however, absent a CWRMP and
Watershed Permit, MassDEP will not approve a systergeneral use unless it has been
thoroughly studied and documented to be successful.

How about using shellfish to remediate and reduceitnogen concentrations?

MassDEP Response: The use of shellfish to remealat@educe nitrogen
concentrations is an alternative approach that basn utilized and is being evaluated in
some areas of Long Island Sound (LIS), Wellflaad, @hesapeake Bays. More recently,
some Cape communities have been evaluating thisoohanhcluding Falmouth, Mashpee
and Orleans. While this approach has demonstratedise for reducing nitrogen
concentrations, there remain questions regardiregdffectiveness and circumstances
where it can be successfully utilized. MassDERPmanends communities considering
this option discuss such plans with the Departmemd, evaluate the results from
ongoing efforts on the Cape and on other states.
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16.The TMDL is a maximum number, but we can still go bwer.
MassDEP Response: The state’s goal is to achiesigmiEted uses and water quality
criteria. There is nothing however that preventBaavn from implementing measures
that go beyond that goal. It should also be noted the TMDL is developed
conservatively with a factor of safety included.

17.1sn’t it going to take several years to reach the MIDL?
MassDEP Response: It is likely that several yealido& necessary to achieve reductions
and to see a corresponding response in the esttyever, the longer it takes to
implement solutions, the longer it is going to takeachieve the goals.

18.The TMDL is based on current land use but what aboufuture development?

MassDEP Response: The MEP Study and the TMDL alksobuildout into account for
each community.
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