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The waterbody segments impaired and on the Category 5 list includes
Edgartown Great Pond.
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Technology; US Geological Survey; Applied Coastal Research and
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Massachusetts Surface Water Quality Standards, Ambient Data, and
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Pond Water Quality Monitoring Program with technical assistance by
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Control Measures: Sewering, Storm Water Management, Attenuation by Impoundments

and Wetlands, Fertilizer Use By-laws, Increased Flushing via Inlet
Management



Executive Summary
Problem Statement

Excessive nitrogen (N) originating from a variefysources, has added to the impairment of the
environmental quality of Edgartown Great Pond. éneral, excessive N in theses waters are
indicated by:

* Loss of eelgrass beds, which are critical habftatenacroinvertebrates and fish

* Undesirable increases in macro-algae, which arénrtess beneficial than eelgrass
» Periodic decreases in dissolved oxygen concemisatlmat threaten aquatic life

* Reductions in the diversity of benthic animal p@pigins

* Periodic algae blooms

With proper management of N inputs these trendseareversed. Without proper management more
severe problems might develop, including:

» 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, including Edgartown, rely tgan, productive, and aesthetically pleasing
marine and estuarine waters for tourism, recreatiswimming, fishing, and boating, as well as for
commercial fin fishing and shellfishing. Failucereduce and control N loadings could lead to
further loss of eelgrass, and possible increasesitro-algae, a higher frequency of undesirable
decreases in dissolved oxygen concentrations ahdilis, widespread occurrence of unpleasant
odors and visible scum, and a complete loss ofientacroinvertebrates throughout most of the
system. As a result of these environmental impacimmercial and recreational uses of Edgartown
Great Pond waters will be greatly reduced.

Sour ces of Nitrogen

Nitrogen enters the waters of coastal embaymenidfptyrom the following sources:

* The watershed
= On-site subsurface wastewater disposal (septit@ s
= Natural background
* Runoff
=  Fertilizers
= Wastewater treatment facilities
* Atmospheric deposition
* Nutrient-rich bottom sediments in the embaymentsdso



Figure ES-A below indicates the percent contrilngiof the various sources of N. Values are based
on Table ES-1 and Table IV-2 from the MEP TechnRaport. The loading contributions were
updated from these MEP Report tables to more amdynaflect the present (post 2007) WWTP
loadings. Most (about 74%) of the controllableddd to Edgartown Great Pond originates from
wastewater.
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Figure ES-A: Percent contributions of Nitrogen Sourcesto Edgartown Great Pond
Target Threshold Nitrogen Concentrations and L oadings

The N that enters the estuary each day (N loas}.is kg/day. The resultant concentrations of N in
this embayment range from 0.58 m@hhilligrams per liter of N) to 0.71 mg/L (range aferage of
yearly means from 10 stations collected from 20@B66 as reported in the MEP Technical report).

In order to restore and protect this embaymenesysN loadings, and subsequently the
concentrations of N in the water, must be reduoddvels below the thresholds that cause the
observed environmental impacts. This concentratitirbe referred to as the target threshold N
concentration. It is the goal of the TMDL to redhls target threshold N concentration, as it hanbe
determined for each impaired waterbody segmene Massachusetts Estuaries Project (MEP) has
determined that, for this embayment system, a Meaination of 0.50 mg/L will improve eelgrass
habitat within the lower main basin and will fullgstore infaunal habitat quality pond-wide. The
mechanism for achieving these target threshold M¢eatrations is to reduce the N loadings to the
embayment. Based on the MEP work and their regultechnical Report, the MassDEP has
determined that the Total Maximum Daily Load (TMDdf)N that will meet the target threshold
concentration is 46 kg/day.



This document presents the TMDL for this water bedgment and provides guidance to Edgartown
on possible ways to reduce the N loadings to withewrecommended TMDL, and protect the waters
for this embayment.

I mplementation

The recommended method of TMDL implementation éla combination of reducing the loadings
from any and all sources of N in the watershed,ateting the schedule of the breaching of the
barrier beach to increase the flushing of the egtua

Methodologies for reducing N loading from septisteyns, storm water runoff, and fertilizers, are
provided in detail in the “MEP Embayment Restonatduidance for Implementation Strategies”,
that is available on the MassDEP website:
(http://www.mass.gov/dep/water/resources/coastai¢ttiidanck 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 approach.

Finally, growth within the community of Edgartowmat would exacerbate the problems associated
with N loadings, should be guided by consideratioinwater quality-associated impacts.
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I ntroduction

Section 303(d) of the Federal Clean Water Act nexgueach state (1) to identify waters that are not
meeting water quality standards and (2) to estaflatal Maximum Daily Loads (TMDLSs) for such
waters for the pollutants of concern. The TMDloedtion establishes the maximum loadings (of
pollutants of concern), from all contributing soescthat a water body may receive and still medt an
maintain its water quality standards and designases, including compliance with numeric and
narrative standards. The TMDL development proogg be described in four steps, as follows:

1. Determination and documentation of whether dranwater body is presently meeting its water
guality 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 theevdiody. EPA regulations define the loading
capacity as the greatest amount of loading thaatambody can receive without violating water
guality standards. If the water body is not prédganeeting its designated uses, then the loading
capacity will represent a reduction relative tosgra loadings.

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

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

In the Edgartown Great Pond System, the polluthonbocern for this TMDL (based on observations
of eutrophication) is the nutrient N. Nitrogerthe limiting nutrient in coastal and marine waters,
which means that as its concentration is increased; the amount of plant matter. This leads to
nuisance populations of macro-algae and increaseckatrations of phytoplankton and epiphyton
and imperil the healthy ecology of the affectedexdiodies.

The TMDL for total N for the Edgartown Great Pongktem is based primarily on data collected,
compiled, and analyzed by University of Massachadeartmouth’s School of Marine Science and
Technology (SMAST), the Martha’s Vineyard Commisgiciown of Edgartown - Edgartown Great
Pond Water Quality Monitoring Program, and othasspart of the Massachusetts Estuaries Project
(MEP). The data were collected over a study pdrioah 1995 to 2006. This study period will be
referred to as the “Present Conditions” in the TMé&dhce it contains the most recent data available.
The MEP Technical Report can be foundh@p://www.oceanscience.net/estuaries/reports.ftme
MEP Technical Report presents the results of tladyaas of this coastal embayment system using
the MEP Linked Watershed-Embayment Nitrogen Managervliodel (Linked Model). The




analyses were performed to assist Edgartown witisas on current and future wastewater
planning, wetland restoration, anadromous fish rahsllifisheries, open-space, and harbor
maintenance programs. A critical element of tipigraach is the assessment of water quality
monitoring data, historical changes in eelgrassilligion, time-series water column oxygen
measurements, and benthic community structureathatconducted on this embayment. These
assessments served as the basis for generatingaaliNg threshold for use as a goal for watershed N
management. The TMDL is based on the site-spdeifget threshold N concentration generated for
this embayment. Thus, the MEP offers a scienceebasanagement approach to support the
wastewater management planning and decision-mgkoaess in the Town of Edgartown.

Description of Water Bodies and Priority Ranking

The Edgartown Great Pond System is an 890-acreat@adt pond estuary, with a single temporary
inlet and multiple sub-embayments (Jobs Neck Caarees Cove, Wintucket Cove, Mashacket Cove,
Turkeyland Cove, Slough Cove). Edgartown Great Reacated completely within the Town of
Edgartown, Massachusetts in the southeastern cofiee island of Martha’s Vineyard. Most of the
pond’s watershed lies within the Town of Edgartotvonvever the headwaters of the drainage extend
into the Town of West Tisbury. (See Figure 1) Thtuary only occasionally receives tidal waters

from the Atlantic Ocean to the south into its lalgwer main basin based on a breaching schedule set
by the town Outflow from the pond is through a weir with a shirrring ladder taCrackatuxet

Cove, as recharge through the barrier beach, amagdilne periodic openings to the Atlantic Ocean.
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Figure 1: Edgartown Great Pond Watershed Area Delineation with Town Boundaries.

For the MEP analysis, the Edgartown Great Pondagstisystem was partitioned into two general
subembayment groups: the 1) the main basin, whkicbimposed of an upper basin (Lyles Bay to
Swan Neck Point) and lower basin (parallel to tagibr beach) and 2) the tributary sub-embayments
of Janes Cove, Wintucket Cove, Mashacket Cove amkiej/land Cove (associated with the upper
basin) and Jobs Neck Cove and Slough Cove (asedaath the lower basin). (See Figure 2)

The nature of enclosed embayments in populousmediangs two opposing elements to bear: 1) as
protected marine shoreline they are popular rediomnsoating, recreation, and land development and
2) as enclosed bodies of water, they may not bdilyeftushed of the pollutants that they receivedu
to the proximity and density of development neat along their shores. In particular, the

Edgartown Great Pond System is at risk of furthgrophication from high nutrient loads in the
groundwater and runoff from the watershed. Thib&yment system is already listed as waters
requiring a TMDL (Category 5) in the MA 2008 Intaggd List of Waters, as summarized in Table 1.



Table 1: The Edgartown Great Pond System Water Body Segment in Category 5 of the

Proposed M assachusetts 2008 I ntegrated List

Water Body . . Pollutant
Name Segment Description Size Listed
Edgartown Excluding Jacobs Pond (PALIS# 97038)
Grgat Pond MA97-17_2008 Edgartown, Martha's Vineyard 1.4 sq mi -Pathogens
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Figure 2: Overview of Edgartown Great Pond
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A complete description of this embayment systeprésented in Chapters | and IV of the MEP
Technical Report. A majority of the information tins embayment system is drawn from this

report. Chapter VI and VIl of the MEP Technical Repprovide assessment data that show that the

Edgartown Great Pond System is impaired becausataénts, low dissolved oxygen levels,

elevated chlorophyt levels, eelgrass loss, and benthic fauna haBitease note that pathogens are
listed in Tables 1 and 2 for completeness. Furdssussion of pathogens is beyond the scope ®f thi

TMDL.



Table 2: Comparison of Impaired Parametersfor the Edgartown Great Pond System

DEP Listed SMAST Listed
Name Impaired i
Impaired Parameter
Parameter
-Nutrients
Edgartown hloroph
Great Pond “Pathogens ol
-Eelgrass loss
-Benthic fauna

The embayment addressed by this document is detedntd be a high priority based on three
significant factors: (1) the initiative that theno has taken to assess the conditions of the entire
embayment system, (2) the commitment made by the to restore and preserve the embayment,
and (3) the extent of impairment in the embaymeéntparticular, this embayment is at risk of further
degradation from increased N loads entering thrarghndwater and surface water from the
increasingly developed watershed. In both marmtefeeshwater systems, an excess of nutrients
results in degraded water quality, adverse impactsosystems, and limits on the use of water
resources. Observations are summarized in Taalel3he Problem Assessment section below and
detailed in Chapter VII, Assessment of Embaymeritibint Related Ecological Health, of the MEP
Technical Report.

Table 3: General Summary of Conditions Related to the Major Indicators of Habitat
I mpairment Observed in the Edgartown Great Pond System

Dissolved Oxygen

Embayment Depletion

Chlorophylla® Eelgrass Loss Benthic Faina

Low to moderate

Oxygen levels generally

Moderate to high

Eelgrass present in 1951

Edgartown Great >6, with depletions rarely levels (10 =25 pg/L)| in lower main basin only, . ”.“’.“bers of
individuals and
Pond System 4-3 mg/L now very sparse .
species
H-MI Ml Ml SI- MI

! Algal blooms are consistent with chlorophgllevels above 20pg/L
2 Based on observations of the types of species, aunftspecies, and number of individuals

H - Healthy habitat conditions

MI — Moderately Impaired

S| — Significantly Impaired - considerably and egpably changed from normal conditions*
* - These terms are more fully described in MEP reffite-Specific Nitrogen Thresholds for
Southeastern Massachusetts Embayments: Critidalators”, December 22, 2003
http://www.mass.gov/dep/water/resources/coastatttiidance

Problem Assessment

The primary ecological threat to Edgartown GreatdPis degradation resulting from nutrient
enrichment. Half of the N load is from sourced @r@ not locally controllable, i.e., atmospheric
deposition to the surface of the estuary and frencN sediments. The N loading from locally



controllable sources, i.e., septic systems, stoatemrunoff, agriculture, fertilizer,and the Edgavh
WWTF’s groundwater discharge, make up the othdrdidhe load. Nitrogen from these sources
enters the groundwater system, and eventuallytitersurface water bodies. In the sandy soils of
Martha’s Vineyard, effluent that has entered trmugdwater travels toward the coastal waters at an
average rate of one foot per day.

The towns of Martha’s Vineyard have grown rapidieothe past two decades. In the period from
1970 to 2000 the number of year round residenEdgartown has almost tripled (Figure 3). The
watershed of Edgartown Great Pond has had rapiésedsive development of single-family homes
and the conversion of seasonal into full time resabs. This is reflected in a substantial
transformation of land from forest to suburban lseveen the years 1970 to 2000. Water quality
problems associated with this development resuttaoily from on-site wastewater treatment
systems, and to a lesser extent, from runoff -uiiclg fertilizers - from these developed areas.

Almost all of the homes in the Edgartown Great Paatkrshed rely on privately maintained septic
systems for on-site treatment and disposal of wadtr. However, the Town of Edgartown does
have a centralized wastewater treatment systemhvaigcharges its tertiary treated effluent into the
groundwater of the Edgartown Great Pond watershieel WWTF upgraded to tertiary treatment in
1996. This upgrade has resulted in a decline loading. The MEP predicted that the “new” plume
from the upgraded treatment plant was expectedachrthe pond between 2006 and 2008. Recent
(2004-2006) annual N loads from the WWTP were a\@86 less than 1996 values.

4000
3500 +
3000 -
2500 —
2000
1500 —
1000 - —
500 - —

1940 1950 1960 1970 1980 1990 2000

Figure 3: Edgartown Resident Population

Prior to the 1970s there were few homes and matiyoske were seasonal. It is generally recognized
that declines in water and habitat quality ofteraplel population growth in the watershed. The
problems in Edgartown Great Pond include perioéiréases of dissolved oxygen, decreased
diversity and quantity of benthic animals, redudedsity of eelgrass, and periodic algal blooms. If
the N concentration continues to increase, futatatht degradation could include periodic fishsill
unpleasant odors and scums, and near loss of tiieibeommunity and/or presence of only the most
stress-tolerant species of benthic animals.



Coastal communities, including Edgartown, rely tgan, productive, and aesthetically pleasing
marine and estuarine waters for tourism, recreatiswimming, fishing, and boating, as well as
commercial fin fishing and shellfishing. The donied degradation of this coastal embayment, as
described above, could significantly reduce thee&tonal and commercial value and use of these
important environmental resources.

Habitat and water quality assessments were condloct¢his embayment system based upon water
guality monitoring data, historical changes in ea$g distribution, time-series water column oxygen
measurements, and benthic community structureceSidal exchange is only periodic in this
system, horizontal gradients in water quality paters and eelgrass habitat within the upper and
lower basins are not strong. Generally, the hahitality is highest in the lower large lagoon-like
basin (below Swan Neck) and poorest in the uppginkaEnd major tributary coves. This is indicated
by slight gradients of the various indicators. rbien concentrations are moderately enriched in the
lower basin and increase slightly in the upperrbasid major tributary coves. Although the MEP
study could not confirm the historic density ofgraks in Edgartown Great Pond, anecdotal evidence
supports the conclusion that eelgrass coveragdddisied to only sparse colonization in the lower
basin. Besides water depth, which tends to limgress coverage in the main basins of the Pond to
areas <1.5m deep, elevated N (mean summertime mpaten 0.59 mg/L), and chlorophyl
concentrations (10 — 25 pg/L) are major factorsiapshifts in eelgrass habitat within this system.
Additionally, the benthic infauna study showed &klaf diversity throughout the system. Gradients
in benthic habitat quality were similar to gradeenbserved for chlorophyll, nutrients and organic
matter enrichment. Tributary sub-basins supporteraiely to significantly impaired benthic habitat
and the lower main basin shows moderate benthiitatajuality.

Pollutant of Concern, Sour ces, and Controllability

In Edgartown Great Pond, as in most marine andt@baaters, the limiting nutrient is nitrogen (N).
Nitrogen concentrations beyond those expected algtwontribute to undesirable conditions,
including the impacts described above, throughptieenotion of excessive growth of algae, including
nuisance vegetation.

Edgartown Great Pond has had extensive data calleetd analyzed through the Massachusetts
Estuaries Program (MEP) and with the cooperati@ahamsistance from the Town of Edgartown, and
the Martha’s Vineyard Commission. Data collectiociuded both water quality and hydrodynamics
as described in Chapters |, IV, V, and VIl of th&RITechnical Report. These investigations
revealed that loadings of nutrients, especiallyaié, much larger than they would be under natural
conditions, and as a result the water quality ledsrebrated.

Figure 4 illustrates the sources and percent dauttdn of N into Edgartown Great Pond.



Edgartown Great Pond Nutrient Loading
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Figure 4: Percent Contribution of Nitrogen Sourcesto Edgartown Great Pond
The level of “controllability” of each source, hover, varies widely:

Atmospheric nitrogen cannot be adequately controlled locally — by through regional and
national air pollution control initiatives that si§icant reductions are feasible;

Fertilizer— related N loadings can be reduced through bykawispublic education;

Runoff— related N loadings can be reduced through besagement practices (BMPs), bylaws,
storm water infrastructure improvements and puddiacation;

Agricultural — related N loadings can be controlled throughcatural BMPs;

WWTEF - related N loadings have been reduced by upggatmtreatment process to include N
removal. The Edgartown WWTF was upgraded in 199@ WEP report predicted that the discharge
plume with reduced N concentrations resulting fibupgrade will have reached the pond between
2006 and 2008.

Septic system sources of N are the largest controllable sourddsese can be controlled by a variety
of case-specific methods including: sewering aedttment at centralized or decentralized locations,
transporting and treating septage at treatmenitfasiwith N removal technology either in or out o
the watershed, or installing N-reducing on-site teaster treatment systems;



Atmospheric deposition to natural surfaces (fordstkls, etc.) in the watershed — atmospheric
deposition (loadings) to these areas cannot adelguae controlled locally, however the N from
these sources might be subjected to enhanced hatigrauation as it moves towards the estuary;

Nitrogen from sedimentscontrol by such measures as dredging is notifleagn a large scale.
However, the concentrations of N in sediments, thnod the loadings from the sediments, will
decline over time if sources in the watershed aneaved, or reduced to the target levels discussed
later in this document. Increased dissolved oxygiirhelp keep N from fluxing;

Cost/benefit analyses will have to be conductedfigpossible N loading reduction methodologies in
order to select the optimal control strategieyniies, and schedules.

Description of the Applicable Water Quality Standards

The Water Quality Classification of Edgartown Grieanhd is SA. Water quality standards of particular
interest to the issues of cultural eutrophicatiendissolved oxygen, nutrients, aesthetics, extlass
biomass, and nuisance vegetation. The MassachWater Quality Standards (314 CMR 4.00)
contain numeric criteria for dissolved oxygen, batve only narrative standards that relate to the
other variables, as described below:

314 CMR 4.05(5)(a) states “Aesthetie\ll surface waters shall be free from pollutaints
concentrations or combinations that settle to folbjectionable deposits; float as debris, scum, or
other matter to form nuisances; produce objectilenadior, color, taste, or turbidity; or produce
undesirable or nuisance species of aquatic life.”

314 CMR 4.05(5)(c) states, “Nutrientslnless naturally occurring, all surface waterslldbe free
from nutrients in concentrations that would causeamtribute to impairment of existing or
designated uses and shall not exceed the sitefispeieria developed in a TMDL or as otherwise
established...”

314 CMR 4.05(b) 1:
Class SA

Dissolved Oxygen -
a. Shall not be less than 6.0 mg/L unless backgreonditions are lower;
b. Natural seasonal and daily variations abovel#vsl shall be maintained.

Thus, the assessment of eutrophication is basaedespecific information within a general
framework that emphasizes impairment of uses aeskpvation of a balanced indigenous flora and
fauna. This approach is recommended by the US &mwiental Protection Agency in their draft
Nutrient Criteria Technical Guidance Manual forusine and Coastal Marine Waters (EPA-822-B-
01-003, Oct 2001). The Guidance Manual nttes lakes, reservoirs, streams, and rivers may be
subdivided by classes, allowing reference conditifmn each class and facilitating cost-effective



criteria development for nutrient management. Heweindividual estuarine and coastal marine
waters tend to have unique characteristics, andldpment of individual water body criteria is
typically required.

Methodology - Linking Water Quality and Pollutant Sour ces

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

Those data were used by SMAST to assess the loaedpagity of each sub-embayment. Physical

(Chapter V), chemical, and biological (ChaptersW, and VIII) data were collected and evaluated.

The primary water quality objective was represemgdonditions that:

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

2) Prevent algal blooms;

3) Protect benthic communities from impairment or Joss

4) Maintain dissolved oxygen concentrations that aoc¢ggative of the estuarine communities.

The details of the data collection, modeling andleation are presented and discussed in Chapters

IV, V, VI, VIl and VIII of the MEP Technical RepartThe main aspects of the data evaluation and

modeling approach of this study are summarizedvielo

The core of the Massachusetts Estuaries Projebttemadmethod is the Linked Watershed-

Embayment Management Modeling Approach. It fuiik$ watershed inputs with embayment
circulation and N characteristics, and is charaoteras 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 variationsg @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 ptimgeneration of “what if” scenarios.
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The Linked Model has been applied previously toansited N management in over 15 embayments
throughout Southeastern Massachusetts. In thgdieatppons it became clear that the model can be

calibrated and validated, and has use as a managj&oéfor 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 noaaliew below. The model can assess
solutions for the protection or restoration of rert-related water quality and allows testing of
management scenarios to support cost/benefit ev@hsa In addition, once a model is fully
functional it can be refined for changes in land-as embayment characteristics at minimal cost. In
addition, since the Linked Model uses a holistiprapch that incorporates the entire watershed,
embayment, and tidal source waters, it can be tasedaluate all projects as they relate directly or
indirectly to water quality conditions within iteggraphic boundaries.

The Linked Model provides a quantitative approamtdetermining an embayment's: (1) N
sensitivity, (2) N threshold loading levels (TMDahd (3) response to changes in loading rate. The
approach is fully field validated and unlike mampeoaches, accounts for nutrient sources,
attenuation, and recycling and variations in tidgdrodynamics (Figure I-3 of the MEP Technical
Report). This methodology integrates a varietfiedfl data and models, specifically:

» Monitoring - multi-year embayment nutrient samgli

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

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

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

11



Application of the Linked Water shed-Embayment M odel

The approach developed by the MEP for applyinditiked model to specific embayments, for the
purpose of developing target threshold N loadings;ancludes:

1) Selecting one or two sub-embayments within the ¢mmieat system, located close to
the inland-most reach or reaches, which typicadly the poorest water quality within the
system. These are called “sentinel” stations;

2) Using site-specific information and a minimum ofet years of sub-embayment-
specific data to select target threshold N conegintns for each sub-embayment. This is
done by refining the draft target threshold N cariions that were developed as the
initial step of the MEP process. The target thoésiN concentrations that were selected
generally occur in higher quality waters near thauth of the embayment system;

3) Running the calibrated water quality model usirffedent watershed N loading rates,
to determine the loading rate which will achieve target threshold N concentration at
the sentinel station. Differences between the neadl load required to achieve the
target threshold N concentration, and the presaténshed N load, represent N
management goals for restoration and protectidgh@&mbayment system as a whole.

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

» the present N concentrations in the sub-embayments
» site-specific target threshold N concentrations

And, two outputs are related tolbadings:

* the present N loads to the sub-embayments
* load reductions necessary to meet the site speaifiet threshold N concentrations

In summary, meeting the water quality standardeelducing the N concentration (and thus the N
load) at the sentinel station(s), the water quadasgls will be met throughout the entire system.

A brief overview of each of the outputs follows:

Nitrogen concentrations in the embayment

a) Observed “present” conditions:

Table 4 presents the average concentrations of &uned in this system from data collected during
the period 2003 through 2006. Concentrations afésimilar throughout the Edgartown Great Pond
system (0.58-0.71 mg/L). The overall means anddstal deviations of the averages are presented in
Appendix A (reprinted from Table VI-1 of the MEP cfmical Report).
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b) Modeled site-specific target threshold N concaians:

A major component of TMDL development is the deteation of the maximum concentrations of N
(based on field data) that can occur without capisimacceptable impacts to the aquatic environment.
Prior to conducting the analytical and modelingwaiés described above, SMAST selected
appropriate nutrient-related environmental indicaend tested the qualitative and quantitative
relationship between those indicators and N comagobns. The Linked Model was then used to
determine site-specific threshold N concentratiopnsising the specific physical, chemical, and
biological characteristics of each sub-embayment.

As listed in Table 4, the site-specific target fm@ld N concentration is 0.50 mg/L.

Observed Nitrogen Sentinel Station

Embayment c tratiort Target Threshold Nitrogen
(Sentinel Stations) oncen /Ir_a 10 Concentration
(mg/L) (mg/L)

Edgartown Great Pond
Range of 5 Stations 0.58 - 0.7 0.50
(EGP1,2,3,5,6,9)
Atlantic Ocean 023
(Boundary Condition) '
Calculated as the average of the separate yeadpsref 2003-2006 data.
Overall means and standard deviations of tleeame are presented in Appendix A
2Listed as a range since it was sampled at fivéosg{Appendix A)

Table4: Observed Present Nitrogen Concentrationsand Sentinel Station Threshold Nitrogen
Target Concentration for Edgartown Great Pond

The findings of the analytical and modeling invgations for this embayment system are discussed
below.

The target threshold N level for an embayment isgts the average water column
concentration of N that will support the habitataljty or dissolved oxygen conditions being
sought. The water column N level is ultimately wolled by the integration of the watershed N
load, the N concentration in the inflowing tidal tews (boundary condition) and dilution due to
ground or surface water flows and (in the case dgaftown Great Pond) limited flushing via
tidal flows during periodic breaching of the barteach. The water column N concentration is
also modified by the extent of sediment regenenadiod by direct atmospheric deposition.

The N threshold for Edgartown Great Pond is bageoh the goal of improving eelgrass habitat
within the lower main basin and on pond-wide resion of benthic habitat for infaunal animals.
(The MEP study concluded that there was no evidgmast or present) of eelgrass within the upper
main basin or within the major tributary coves dmgtoric eelgrass habitat within the lower main
basin was not likely of high quality due to limitedal exchange. Routine breaching of the barrier
beach to allow tidal flushing was required to maimteelgrass habitat in the lower main basin in the
past and this practice continues presently.)

Comparative analyses with similar organically emeid estuarine systems in Southeastern
Massachusetts performed by MEP suggests that thip@aflaunal habitat would be achieved at an
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average N level of <0.5 mg/L N. The MEP study dastated that Edgartown Great Pond is
currently supporting a moderately impaired infaus@hmunity at levels of about 0.6 mg/L N. The
study predicts that the lowering of average N Isetel<0.5 mg/L will restore healthy infaunal habita
within the pond as well as improve eelgrass habitat

The MEP study used a dispersion-mass balance mbé&elgartown Great Pond to accurately
simulate the N conditions that exist under predeltadings and periodic openings to tidal exchange
and examined the effectiveness of various manageafitennatives to restore the observed N related
habitat impairments (Section VIll.1of the MEP Teidah Report).

The MEP approach for determining nitrogen loadeigs that will maintain acceptable habitat
guality throughout an embayment system, is to fishtify the critical spatial distribution and
secondly, to determine the nitrogen concentratighiwthe water column which will restore
specific locations to a desired habitat qualitye3é sentinel location(s) are selected such that
their restoration will necessarily bring the othegions of the system to acceptable habitat
quality levels.

Since the Edgartown Great Pond System does nobsugipong horizontal gradients

the effect of alterations to N loads and/or ponéd+opg practices on habitat quality was gauged from
predicted changes in water quality conditions pesde rather than at one or two sentinel stations.
The study identified the long term water qualitymitoring stations EGP1, 2,3,5,6,9 (shown in
Figure 5 below) as representative of pond-wide targ. That is, the average concentrations at
these stations approximate concentrations througheupond waters.

The main goal is to prevent time averaged pond-wWideoncentrations in the pond from rising
above the target threshold N concentration of @gfL during the summer months, when benthic
regeneration and algae production is greatesttilfeeaveraged total nitrogen level of 0.5 mg/L,
means that the average total nitrogen level froshafter the tidal inlet closes until the next trnte
opened equals 0.5 mg N/L across stations EGPB,8,3,(Figure 5). One effective alternative to
achieving this goal was to reduce the watersheallihg to the pond, together with an additional
mid-summer breach.

Using the linked models, watershed loadings wegeiesetially reduced from present (2006)
conditions until time averaged pond-wide N concaidns would remain below 0.50 mg/L during a
45-day period. The threshold modeling assumptinaside 1) a successful early summer breach,
which lowers the average pond N concentration38 ng/L; 2) a successful mid-summer breach
that remains open for 11-days, and which againisywend-averaged N concentrations to 0.35
mg/L; and 3) a combined freshwater input rate (gowater + precipitation) of 11.0*fsec, which is
the lower range of summertime groundwater flowgatethe pond. Note that in the alternative,

a 45 day period was used to calculate the timeageer N concentration.

This alternative can be further modified by contimguto decrease the controllable N load while also
lengthening the period between pond openings,yomdnaging N loads less with shorter intervals
between pond openings. This scenario was basedthpdnstory of successful pond openings and a
moderate level of watershed N management. Thetmggthreshold septic loading is taken from
Table VIII-2 and VIII- 3 in the MEP Technical refioA 30% reduction in the present (2003-06)
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septic load to the pond, in combination with thenpé of treated effluent from the “new” WWTF

replacing the historical N load from the “old” WWTischarge (pre-1996) was sufficient to achieve
the threshold requirements. This septic load ceaagults in a 17.8% change in the total watershed
load to the pond. The 30% reduction in presenticégading coupled with a midsummer pond
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Figure5: Edgartown Great Pond Long Term Monitoring Stations.

EGP1, 2, 3, 5, 6 and 9 are identified as the loaatfor calculating time-averaged pond-wide N
concentrations rather than using one or two sertiaéons.
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opening, 45 days after the late spring openingeael the target threshold N concentration of a&tim
averaged pond-wide N concentrations below 0.50 nogér the summer period.

Nitrogen loadings to the embayment

a) Present loading rates:

In the Edgartown Great Pond System overall, thedsgN loading from controllable sources is from
on-site wastewater treatment systems, which is stimavays the highest N loading source in other
coastal embayments as well. The septic systennigasi 15.16 kg/day in Edgartown Great Pond.
The total N loading from all sources is 57.50 kg/daross Edgartown Great Pond embayment. A
further breakdown of N loading, by source, is pntésé in Table 5. The data on which Table 5 is
based can be found in Table ES-1 of the MEP Teaeh®eport. The loadings are updated from the
MEP table and are based on the upgraded WWTP lhaddvias predicted to reach the pond between
2006 and 2008 as described on page 30 of the MERMIiGal Report.

Table5: Nitrogen Loadingsto Edgartown Great Pond Embayment from Within the
Water shed

Present
Present Load
Non- Present Load PSr:stei:t Present from Total nitroaen load
Embayment | Wastewater| from WWTP n Atmospheric Nutrient 9
2 System L : from all sources
Watershed | (kg/day) U oad Depositiort Rich (kg/day)
Load (kg/day) (kg/day) Sediments giday
(kg/day) (kg/day)
Edgartown 8.53 1.90 15.17 11.45 20.44 57.50
Great Pond

! Includes fertilizers, runoff, and atmospheric dépos to lakes and natural surfaces
?Based on upgraded tertiary WWTP load (2004 — 2@@8a@e annual loads)
% Includes atmospheric deposition to the estuarnintase only

As previously indicated, the present N loadingEdgartown Great Pond 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 the TMBimodeling and analysis to determine the loadings
required to achieve the target threshold N coneénfis.

b) Nitrogen loads necessary for meeting the siesifip target threshold N concentrations:

Table 6 presents the present and target threshailershed N loadings to Edgartown Great Pond, and
the percentage reduction necessary to meet thet thrgshold N concentration at the sentinel statio
(see following section). It is very important tot@dhat load reductions can be produced through
reduction of any or all sources of N. Loads togiistem could potentially be reduced by increasing
the natural attenuation of N within the freshwatgstems. Modifying the tidal flushing through inle
reconfiguration (where appropriate) is a meansiofdgasing the dilution of the N in the embayment,
and thus reducing the impact.
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Table6: Present Watershed Nitrogen L oading Rates, Calculated L oading Ratesthat are
Necessary to Achieve Target Threshold Nitrogen Concentrations, and the Per cent Reductions
of the Existing L oads Necessary to Achievethe Target Threshold L oadings

Target Watershed Load
Present Total Threshold A?h?gygt$hnrzg1%Tgi%;%<
Watershed Watershed A
Embayment Load* Loadf
(kg/day) (kg N/day) Kg/day percent
Edgartown Great Pong 25.61 21.06 4.55 17.8 %

! Composed of fertilizer, runoff from impervious sacés, septic systems, atmospheric deposition toalat
surfaces and upgraded WWTP load

2Target threshold watershed load is the load fraennthtershed needed to meet the embayment target
threshold N concentration identified in Table 4 \aho

Table VIII-2 of the MEP Technical Report (and indbd as Appendix B of this document)
summarizes the present loadings from on-site stdrsiwvastewater disposal systems and the
reduced loads that would be necessary to achieveatget threshold N concentration in the
Edgartown Great Pond System, under the scenarieledtiere. Edgartown should take any
reasonable steps to reduce the controllable N ssurc

Total Maximum Daily L oads

As described in EPA guidance, a total maximum daidyl (TMDL) identifies the loading capacity
of a water body for a particular pollutant. ERfyulations define loading capacity as the greatest
amount of loading that a water body can receivlaouit violating water quality standards. The
TMDLs are established to protect and/or restoreeitearine ecosystem, including eelgrass, the
leading indicator of ecological health, thus megtivater quality goals for aquatic life support.
Because there are no “numerical” water quality ddans for N, the TMDL for the Edgartown Great
Pond System is aimed at determining the loadsabatd correspond to specific N concentrations
determined to be protective of the water qualityf anosystems.

The effort includes detailed analyses and matheadatiodeling of land use, nutrient loads, water
guality indicators, and hydrodynamic variables l{iding residence time), for each sub-embayment.
The results of the mathematical model are corrélaiéh estimates of impacts on water quality,
including negative impacts on eelgrass (the prinmagicator), as well as dissolved oxygen,
chlorophyll, and benthic infauna.

The TMDL can be defined by the equation:

TMDL = BG + WLAs + LAs + MOS
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Where:

TMDL = loading capacity of receiving water

BG = natural background
WLAs = portion allotted to point sources
LAs = portion allotted to (cultural) nonipbsources

MOS = margin of safety

Background L oading

Natural background N loading is included in thediog estimates, but is not quantified and
presented separately. It is accounted for in thidysbut not defined as a separate component.

Waste Load Allocations

Waste load allocations identify the portion of thading capacity allocated to existing and future
point sources of wastewater. EPA interprets 40 C8®2(h) to require that allocations for NPDES
regulated discharges of storm water be includebenvaste load component of the TMDL. On
Martha’s Vineyard the majority of storm water pdates into the ground and aquifer and proceeds
into the embayment systems through groundwateratiogr.  Although the vast majority of storm
water percolates into the ground, there are a femmswater pipes that discharge directly to water
bodies and that MassDEP has determined must hedraa a waste load allocation. Since the
majority of the N loading from the watershed corfrem septic systems, the Edgartown WWTF,
fertilizer, and storm water that infiltrates inteetgroundwater, the allocation of N for any storm
water pipes that discharge directly to this embayninsignificant. This is based on the petcen
of impervious surface within 200 feet of the wataties and the relative load from this area
compared to the overall load (From Table 5 abowkTable ES-1 of the MEP Technical Report).
Although most storm water infiltrates into the gnduon Cape Cod and the Islands, some impervious
areas within approximately 200 of the shoreline miagharge storm water via pipes directly to the
waterbody. For the purposes of waste load allonatiwas assumed that all impervious surfaces
within 200ft of the shoreline discharge directltie waterbody. This calculated load is 0.2% ef th
total N load or 29.8 kg/yr as compared to the dv&rdoad of 15125 kg/yr to the embayment (see
Appendix C for details). This conservative loadlwiously negligible when compared to other
sources.

L oad Allocations
Load allocations identify the portion of loadingoea&ity allocated to existing and future nonpoint
sources. In the case of the Edgartown Great Pgsti®, the nonpoint source loadings are

primarily from on-site subsurface wastewater digpegstems. Additional N sources include:
Edgartown WWTF effluent groundwater plume (post+apg effluent N concentration), agriculture,
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storm water runoff (including N from fertilizergtmospheric deposition, and nutrient-rich
sediments.

Generally, storm water that is subject to the ERAd® 11 Program would be considered a part of the
wasteload allocation, rather than the load alloratiAs presented in Chapters 1V, V, and VI, of the
MEP Technical Report, on the Islands, the vast rnitgjof storm water percolates into the aquifer
and enters the embayment system through groundw@igen this, the TMDL accounts for storm
water loadings and groundwater loadings in oneeggie allocation as a non-point source.
Ultimately, when the Phase Il Program is implemémteEdgartown, new studies, and possibly
further modeling, will identify what portion of tretorm water load may be controllable through the
application of Best Management Practices (BMPSs).

The sediment loading rates incorporated into thddDLMre lower than the existing sediment flux
rates listed in Table 5 above because projectadttioths of N loadings from the watershed will
result in reductions of nutrient concentrationshie sediments, and therefore, over time, reductions
in loadings from the sediments will occur. BentNiflux is a function of N loading and particulate
organic N (PON). Projected benthic fluxes are dag®n projected PON concentrations and
watershed N loads, and are calculated by multiglyire present N flux by the ratio 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 Rag= (projected N load) / (Present N load)

And Dpon is the PON concentration above background detesanby:

D PON = (PON present embayment PON present offshor)e
Benthic loading is affected by the change in wéteddoad. The benthic flux modeled for the
Edgartown Great Pond system is reduced from egistimditions based on the load reduction from
controllable sources.
The loadings from atmospheric sources incorporettedthe TMDL are the same rates presently
occurring because, as discussed above, signifocarttol of atmospheric loadings at the local level
is not considered feasible.
Locally controllable sources of N within the wategds are categorized as on-site subsurface
wastewater disposal system wastes, the effluemgluvom the Edgartown WWTF, and land use
(which includes agriculture, storm water runoff dadilizers). Figure 6 emphasizes the fact that t

overwhelming majority (74%) of locally controllabdcomes from on-site subsurface wastewater
disposal systems.
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Figure 6: Controllable Nitrogen load (kg/day) to Edgartown Great Pond

Margin of Safety

Statutes and regulations require that a TMDL ineladnargin of safety (MOS) to account for any
lack of knowledge concerning the relationship bemvimad and wasteload allocations and water
quality [CWA para 303 (d)(20C, 40C.G.R. para 13QILJC The EPA’s 1991 TMDL Guidance
explains that the MOS may be implicit, i.e., inaongted into the TMDL through conservative
assumptions in the analysis, or explicit, i.e.,regped in the TMDL as loadings set aside for the
MOS. The MOS for the Edgartown Great Pond SystéDI is implicit, and the conservative
assumptions in the analyses that account for th&Mr@ described below.

1. Use of conservative data in the linked model

The watershed N model provides conservative estsnait N loads to the embayment. Nitrogen
transfer through direct groundwater discharge toase waters is based upon studies indicating
negligible aquifer attenuation and dilution, i.80% of load enters embayment. This is a
conservative estimate of loading because studies &lso shown that in some areas less than 100%
of the load enters the estuary. Nitrogen fromupeer watershed regions, which travel through

ponds or wetlands, almost always enter the embatymeestream flow, are directly measured (over
12-16 months) to determine attenuation. In thesesthe land-use model has shown a slightly
higher predicted N load than the measured disckarnghe streams/rivers that have been assessed to
date. Therefore, the watershed model as applidtetsurface water watershed areas again presents a
conservative estimate of N loads because the acteasured N in streams was lower than the
modeled concentrations.
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The hydrodynamic and water quality models have lassessed directly. In the many instances
where the hydrodynamic model predictions of volumetixchange (flushing) have also been directly
measured by field measurements of instantaneoabkaiige, the agreement between modeled and
observed values has beedb%0. Field measurement of instantaneous dischvaageperformed using
acoustic doppler current profilers (ADCP) at kegdtbons within the embayment (with regards to the
water quality model, it was possible to conductiargitative assessment of the model results aslfitt
to a baseline dataset - a least squares fit ahthgeled versus observed data showed?0 R5,
indicating that the model accounted for 95% ofwhgation in the field data). Since the water
guality model incorporates all of the outputs frtra other models, this excellent fit indicates ghhi
degree of certainty in the final result. The highel of accuracy of the model provides a high degr
of confidence in the output, therefore, less ofaagm of safety is required.

Similarly, the water column N validation datasesvadso conservative. The model is validated to
measured water column N. However, the model ptedicerage summer N concentrations. The
very high or low measurements are marked as ositli€he effect is to make the N threshold more
accurate and scientifically defensible. If a sengleasurement two times higher than the next highes
data point in the series raises the average 0.0B8/inghis would allow for a higher “acceptable”

load to the embayment. Marking the very high eutis a way of preventing a single and rare bloom
event from changing the N threshold for a systdinis effectively strengthens the 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 PON, due
to lower primary production rates under the redudddading in these systems. As the N loading
decreases and organic inputs are reduced, itdlyltkat rates of coupled remineralization-
nitrification, denitrification, and sediment oxidat will increase.

Benthic regeneration of N is dependant upon theuswinof PON deposited to the sediments and the
percentage that is regenerated to the water colgrsus being denitrified or buried. The
regeneration rate projected under reduced N loagbngitions was based upon two assumptions:(1)
PON in the embayment in excess of that of inflowtidgl water (boundary condition) results from
production supported by watershed N inputs andP(@%ently enhanced production will decrease in
proportion to the reduction in the sum of watersNedputs and direct atmospheric N input. The
latter condition would result in equal embaymentsus boundary condition production and PON
levels if watershed N loading and direct atmosphéeiposition could be reduced to zero (an
impossibility of course). This proportional redatctiassumes that the proportion of remineralized N
will be the same as under present conditions, wisiethmost certainly an underestimate. As a result,
future N regeneration rates are overestimated wdmicts to the margin of safety.

2. Conservative sentinel station/target thresholdgén concentration

Conservatism was used in the selection of thersargtation and target threshold N concentration.
The site was chosen that had stable eelgrass tribamimal (infaunal) communities, and not those
just starting to show impairment, which would halightly higher N concentration. Meeting the
target threshold N concentration at the sentiraiast will result in reductions of N concentratidns
the rest of the system.
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3. Conservative approach

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

In addition to the margin of safety within the cexitof setting the N threshold levels, described
above, a programmatic margin of safety also deffire@s continued monitoring of this embayment to
support adaptive management. This continuous imamif effort provides the ongoing data to
evaluate the improvements that occur over the myalir implementation of the N management plan.
This will allow refinements to the plan to ensunattthe desired level of restoration is achieved.

Seasonal Variation

Since the TMDLs for the waterbody segments arecdbasdhe most critical time period, i.e. the
summer growing season, the TMDLs are protectivaliaseasons. The daily loads can be converted
to annual loads by multiplying by 365 (the numbkdays in a year). Nutrient loads to the
embayment are based on annual loads for two reagdresfirst is that primary production in coastal
waters can peak in both the late winter-early gpand in the late summer-early fall periods.

Second, as a practical matter, the types of managenecessary to control the N load do not lend
themselves to intra-annual manipulation since aic@nable portion of the N is from non-point
sources. Thus, calculating annual loads is mgstogpiate, since it is difficult to control non-mbi
sources of N on a seasonal basis and N sourcdalaanonsiderable time to migrate to impacted
waters.

TMDL Valuesfor the Edgartown Great Pond System

As outlined above, the total maximum daily loadiog$ that would provide for the restoration and
protection of the embayment were calculated by idensg all sources of N grouped by natural
background, point sources, and non-point souréesiore meaningful way of presenting the
loadings data, from an implementation perspects/presented in Table 7.

Table7: TheTotal Maximum Daily Load for the Edgartown Great Pond System, Repr esented
asthe Sum of the Calculated Target Threshold L oad, Atmospheric Deposition and Benthic
L oad

Target Threshold| Atmospheric Load from Nutrient

2
Sub-embavment Watershed Load Deposition Rich Sediments -(rkM/I?j: )
Y (kg/day) (kg/day) (kg/day) graay
Edgartown Great Pond 21.06 11.45 13.56 46

! Target threshold watershed load is the load froenithtershed needed to meet the embayment targshtid nitrogen concentration
identified in Table 4
2Sum of target threshold watershed load and atmoispiieposition load and benthic load
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In this table, N loadings from the atmosphere anchfnutrient rich sediments are listed separately
from the target watershed threshold loads. Thensla¢el load is composed of atmospheric deposition
to freshwater and natural surfaces along with lgaaintrollable N from the WWTP (post upgrade),
on-site subsurface wastewater disposal systents) stater runoff, agriculture and fertilizer sources
In the case of the Edgartown Great Pond SysteriMH2L was calculated by projecting reductions

in locally controllable septic systems, the EdgartdVWTP, storm water runoff, and fertilizer
sources. Once again the goal of this TMDL is toieme the identified target threshold N
concentration at the identified sentinel station.

| mplementation Plans

The critical element of this TMDL process is aclimgyvthe sentinel station specific target threshld
concentration presented in Table 4 above. Thmgcgssary for the restoration and protection of
water quality, benthic invertebrate habitat, anidreess within the Edgartown Great Pond System. In
order to achieve this target threshold N conceotmaMEP is recommending a combination of
approaches that includes reducing N loading réesighout this embayment, and altering the
schedule of the breaching of the barrier beachdenase the flushing of the estuary. Table 7 above
lists the target threshold watershed N load fa fystem. The MEP Technical Report provides a
variety of breach opening alternatives that wiNéao be considered during the development of the
CWMP.

Edgartown is encouraged to explore loading redocmenarios combined with various barrier beach
opening schedules, through additional modelingaatsqf the Comprehensive Wastewater
Management Plan (CWMP). To this end, additiomiidd model runs can be performed by the
MEP at a nominal cost to assist the planning effoftthe town in achieving target N loads that will
result in the desired target threshold N conceiotmat

The CWMP should include a schedule of the selestiedegies and estimated timelines for achieving
those targets. However, the MassDEP realizesathatlaptive management approach may be used
to observe implementation results over time anolaafbr adjustments based on those results.

Because the vast majority of controllable N loattesn individual septic systems for private
residences, the CWMP should assess the most destired options for achieving the target
threshold N watershed loads, including but nottiahito, sewering and treatment for N control of
sewage and septage at either centralized or deatiead locations, and denitrifying systems for all
private residences.

Edgartown is urged to meet the target thresholdmtentrations by reducing N loadings from any
and all sources, through whatever means are ala#alol practical, including reductions in storm
water runoff and/or fertilizer use within the watlkeed through the establishment of local by-laws
and/or the implementation of storm water BMPs,ddiion to reductions in on-site subsurface
wastewater disposal system loadings.
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MassDEP’s MEP Implementation Guidance report
(http://www.mass.gov/dep/water/resources/coastaittftiidance provides N loading reduction
strategies that are available to Edgartown anddiwald be incorporated into the implementation
plans. The following topics related N reductiorare 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
e Storm water Control and Treatment *
= Source Control and Pollution Prevention
= Storm water 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

e Nutrient Trading
* The Town of Edgartown is not one of the 237 camities in Massachusetts covered by the Phaserthsivater
program requirements.

Monitoring Plan

MassDEP is of the opinion that there are two foainsionitoring that are useful to determine
progress towards achieving compliance with the TMDAlassDEP’s position is that implementation
will be conducted through an iterative process wlagljustments may be needed in the future. The
two forms of monitoring include 1) tracking implemation progress as approved in the town
CWMP plan and 2) monitoring ambient water qualidyditions, including but not limited to, the
sentinel station identified in the MEP TechnicapBe.

The CWMP will evaluate various options to achidwve goals set out in the TMDL and Technical
Report. It will also make a final recommendatiosdxhon existing or additional modeling runs, set
out required activities, and identify a schedulad¢bieve the most cost effective solution that will
result in compliance with the TMDL. Once approvadlibe Department, tracking progress on the
agreed-upon plan will, in effect, also be trackomggress towards water quality improvements in
conformance with the TMDL.

Relative to water quality, MassDEP believes thaatient monitoring program, much reduced

from the data collection activities needed to prbpassess conditions and to populate the model,
will be important to determine actual compliancéhwiater quality standards. Although the TMDL
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load values are not fixed, the target thresholdhcentrations at the sentinel stations are. Through
discussions amongst the MEP it is generally agtieadexisting monitoring programs, which were
designed to thoroughly assess conditions and ptgowiater quality models, can be substantially
reduced for compliance monitoring purposes. AltHoowre specific details need to be developed on
a case by case basis MassDEP's current thinkihgisbout half the current effort (using the same
data collection procedures) would be sufficientntanitor compliance over time and to observe
trends in water quality changes. In addition, thathic habitat and communities would require
periodic monitoring on a frequency of about evety ¥ears. Finally, in addition to the above,

existing monitoring conducted by MassDEP for eagrshould continue into the future to observe
any changes that may occur to eelgrass populati®asresult of restoration efforts.

The MEP will continue working with the Town of Edtawvn to develop and refine monitoring plans
that remain consistent with the goals of the TMDLmMust be recognized however that development
and implementation of a monitoring plan will tal@ree time, but it is more important at this point to
focus efforts on reducing existing watershed Idadschieve water quality goals.

Reasonable Assurances

MassDEP possesses the statutory and regulatorgraytlunder the water quality standards and/or
the State Clean Water Act (CWA), to implement anfibece the provisions of the TMDL through its
many permitting programs, including requirementsNdoading reductions from on-site subsurface
wastewater disposal systems. However, becausenmangtoint source controls are voluntary,
reasonable assurance is based on the commitmtre tfcality involved. Edgartown has
demonstrated this commitment through the comprebhergstewater planning that they initiated
well before the generation of the TMDL. The towpects to use the information in this TMDL to
generate support from their citizens to take theesgary steps to remedy existing problems related t
N loading from on-site subsurface wastewater diap®gstems, storm water, and runoff (including
fertilizers), and to prevent any future degradabbthese valuable resources. Moreover, reasonable
assurances that the TMDL will be implemented ineledforcement of regulations, availability of
financial incentives and local, state and federagpams for pollution control. Storm water NPDES
permit coverage will address discharges from mpailty owned storm water drainage systems.
Enforcement of regulations controlling non-poirgahiarges include local implementation of the
Commonwealth’s Wetlands Protection Act and Rivergdetion Act; Title 5 regulations for on-site
subsurface wastewater disposal systems, and aitedrregulations such as the Town of Rehoboth’s
stable regulations. Financial incentives incluglderal funds available under Sections 319, 604 and
104(b) programs of the CWA, which are provided ag pf the Performance Partnership Agreement
between MassDEP and EPA. Other potential fundsaaetance are available through
Massachusetts’ Department of Agriculture’s Enharer@®rogram and the United States
Department of Agriculture’s Natural Resources Coveston Services. Additional financial
incentives include income tax credits for Titlefiguades and low interest loans for Title 5 on-site
subsurface wastewater disposal system upgraddalaeahrough municipalities participating in this
portion of the state revolving fund program.

As the town implements this TMDL, the TMDL valudsg(day of N) will be used by MassDEP as
guidelines for permitting activities, and shouldused by local communities as a management tool.
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Appendix A

Table A-1: Summary of the Nitrogen Concentrationsfor Edgartown Great Pond System
(from Chapter VI of the accompanying MEP Technkaport)

Table VI-1.  Measured nitrogen concentrations and salinities for Edgartown Great
FPond. "Data mean” values are calculated as the average of the
separate yearly means. TN data represented in this table were
collected in 2003 through 2006 in Great Pond and 2002 through
2004 for salinity. The offshore Atlantic Ocean data (offshore
Fleasant Bay Inlet) are from the summer of 2005.

total nitrogen salinity
sampling Station Location | datamean | -2l data  s.d.al
[m Q." L:I data N mea n data
(mg/L) (ppt) (ppt)
Jobs Neck Cove — EGPB 0583 0174 | 9 | 179 5.1 11
Jane's Cove — EGP10 0.582 0153 | 7 | 165 34 10
Wintucket Cove — EGP9 0.597 0123 | 10 | 180 3.8 11
Upper Mash Cove — EGP1 0.650 0170 | 9 | 189 46 14
Lower Mash Cove — EGP2 0613 0150 | 9 | 182 56 12
Turkeyland Cove — EGP11 0.639 0107 | 5 | 1968 34 11
Upper Slough Cove — EGPA 0.711 0193 | 10 | 162 46 )
Upper EGP Basin — EGP3 0.587 0175 | 10 | 184 5.1 14
Lower EGP West— EGP5 0.595 0187 | 11 | 209 46 14
Lower EGP East —EGPE 0.591 0205 | 9 | 221 54 12
Aflantic Ocean 0.232 0044 | 17 | 323 06 5

26



Appendix B

Table B-1: Summary of the Present On-Site Subsurface Wastewater Disposal System

L oads, and the L oading Reductions that would be Necessary to Achievethe TMDL by
Reducing On-Site Subsurface Wastewater Disposal System L oads, Ignoring All Other
Sources

(from Chapter VIII of the MEP Technical Report)

Table VIII-2 Comparison of septic loads usedrfaydeling of present 2003-2006 and model
target threshold loading scenarios of EdgartowraGPend. Septic loads are from existing
residential and commercial properties. These loadsot include direct atmospheric depositi
(onto the surface) or benthic flux loading terms.

Present N Load Threshold Threshold
(kg N/day) (kg N/day) Change
Edgartown Great Pond 15.167 10.617 -30%
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Appendix C

Table C-1: The Edgartown Great Pond System Estimated Waste L oad Allocation (WLA)
from Runoff of all Impervious Areaswithin 200 Feet of Water Bodies

Impervious Total Total Total Impervious
Watershed watershed watershed Impervious watershed watershed buffer
Name buffer area® Impervious watershed load area
area load WLA
Acres | % | Acres | % Kglyear Kglyear Kglyear’ | %°
Edgartown Great
Pond 20.09 | 5.24 | 781.00 | 7.89 1157 13414 29.76 0.22

' The entire impervious area within a 200 foot buffene around all waterbodies as calculated from @Ge to the
soils and geology of Martha’s Vineyard it is urlik that runoff would be channeled as a point seulicectly to a
waterbody from areas more than 200 feet away. Sompervious areas within approximately 200 feethef shoreline
may discharge storm water via pipes directly tovilagerbody. For the purposes of the wasteloadation (WLA) it
was assumed that all impervious surfaces withinf2@0of the shoreline discharge directly to theéantaody.

2The impervious sub-watershed buffer area (acre®jeti by total subwatershed impervious area (athes)
multiplied by total impervious subwatershed loagd/Year).

3 The impervious sub-watershed buffer area WLA (karfyeivided by the total subwatershed load (kg/yd@en
multiplied by 100.
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