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Background Information:

Martha’s Vineyard coastal embayments have experienced significant declines in water and
habitat quality. The Up-Island towns of Aquinnah, Chilmark and West Tisbury are home to five
Great Ponds including: Chilmark Pond, James Pond, Menemsha Pond, Squibnocket Pond and
Tisbury Great Pond. Each of these ponds are listed in the Massachusetts “List of Waters for the
Clean Water Act 2022 Reporting Cycle”, a list that identifies waterbodies that are unlikely to
meet water quality standards outlined in Section 303(d) of the Federal Clean Water Act?. In
other words, existing water quality may jeopardize safe uses such as “Contact Recreation,
Aesthetics, Shellfish Harvesting, and Fish Consumption?2.”

To address deteriorating water quality in Up-Island ponds, the Martha’s Vineyard Commission
(MVC) undertook the “208 Project” (a.k.a. Up-Island Watershed Management Project) with a
goal of cleaning-up our ponds and restoring estuary habitats. To date, the 208 Team and Pond
Working Groups have collaborated to publish “Existing Conditions” reports for each of the five
Up-Island Great Ponds and a “Potential Solutions” report.

This segment of the Up-Island Watershed Management Project will focus on describing key
features of the MVC’s 2023 land use and water quality data, nitrogen loading estimates, and
general recommendations. This information is intended to be used by decision-makers as they
evaluate potential solutions for restoring impaired Up-Island estuaries. There are a variety of
environmental threats to Up-Island ponds, including: some types of bacteria, excess
phosphorus, excess total nitrogen, chemicals of emerging concern, invasive species, and
hazardous algae blooms. However, this report will focus on the impact of excess nitrogen on
aquatic ecology and biodiversity.

The goal of this project is to provide a framework for restoring estuary habitats in Up-Island
watersheds. The information presented in this report is meant to support future management
plans for establishing the neccessary environmental conditions required to sustain biodiverse
aquatic communities as well as healthy habitats for wildlife, native vegetation, and humans.

Physical Characteristics

James Pond watershed is one of the smallest Up-Island estuary systems. In total, the watershed
is 414 acres, including 50 acres of surface water area. In addition to several smaller kettle ponds,
there are two freshwater ponds in the watershed, Seth’s Pond is the largest (see Figure 1).

The pond’s main basin is adjacent to a barrier beach, through which there is an unstable ~
1,300-foot-long inlet3 connecting the pond to Vineyard sound. The pond is approximately 3.5
feet* deep and includes a significantly sized tidal shoal. The inlet to James Pond serves as an
Alewife fish run that is managed by the West Tisbury Herring Warden. The entire watershed is
located within the town of West Tisbury boundaries.



Figure 1- James Pond Watershed Map




Water Quality

The MVC team tests a variety of water quality indicators on a regular basis including nitrogen,
dissolved oxygen, and chlorophyll-a. These indicators, as well as other key monitoring criteria,
play a significant role in watershed management planning for this estuary system. The MVC
Water Resources team complies with all MEP and MassDEP approved standard operating
procedures.

The Massachusetts “Integrated List of Waters for the Clean Water Act 2022 Reporting Cycle”
states that the James Pond does not support fish, other aquatic life, or wildlife due to elevated
chlorophyl-a and dissolved oxygen levels®. Furthermore, the majority of this pond area is closed
to shellfishing due to poor water quality®. These are key facts to keep in mind, however, the
scope of this report is limited to nitrogen pollution.

Although James Pond has not received a formal analysis to assign a nitrogen Total Maximum
Daily Load (TMDL), the MVC Water Resource team continues to monitor nitrogen concentration
data from 2017 — 2023; see Figure 2 for a map of test site locations. MVC data indicates that
nitrogen levels are likely to exceed ideal conditions. Nitrogen concentrations in James Pond are
similar to other Up-Island ponds in which benthic infauna communities experience stressful
ecological conditions. Based on this information, the Massachusetts Department of
Environmental Protection (MassDEP) suggests a 25% reduction in estimated nitrogen loads’.
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Figure 2-James Pond Sample Station Map
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Characteristics Influencing Nitrogen Loads and Concentrations in the

James Pond Watershed:

Hydrodynamics

James Pond is fed by groundwater seepage, precipitation, and two freshwater streams, as well
as salt water from Vineyard Sound when the tidal inlet is open. A growing flood tidal delta
impacts water flow between the Sound and the pond. As reported in the James Pond Inlet
Stability Evaluation?®, tidal exchange between the inlet and the Sound can become obstructed
and compromise the inlet as the delta shifts. In response, the West Tisbury Herring Warden
manages the inlet when necessary to ensure passage for migrating fish.

Land Use

In addition to James Pond’s hydrodynamic features, land use in the watershed surrounding the
pond impacts water quality. Like other Up-Island watersheds, residential development is the
primary source of locally controllable nitrogen for James Pond. Wastewater associated with
residential development is the source of 63% of the estimated controllable nitrogen load.
However, a unique characteristic of this watershed is limited residential development.

Nearly all Up-Island towns rely on onsite wastewater systems. According to MVC data estimates,
gathered in coordination with the West Tisbury Board of Health, there are an estimated 51
onsite wastewater systems in the James Pond watershed®. Table 1 summarizes the number of
Non-Title V, Title V, and I/A systems in this watershed. This information is a valuable guideline to
consider as decision-makers approach nitrogen reduction strategies.

Table 1 - Onsite Wastewater Systems in James Pond

JAMES POND

Non-Title V Title V Innovative Alternative

The location and type of wastewater system is another factor to take into consideration,
particularly those systems that are located within 200 feet of the pond shore. Given the short
distance between these wastewater systems and the surface water, towns may consider
prioritizing conversion from Non-Title V or Title V systems in these locations as a way to impact
water quality in the shortest amount of time.

Updating non-compliant wastewater systems, like cesspools, is an approach worthy of
discussion. Cesspools are considered non-conforming wastewater management systems
according to MassDEP Title V regulations (MassDEP 310 CMR.15.00). While cesspools effectively
re-direct wastewater away from homes and businesses, they do not treat wastewater. And, like
septic systems, cesspools allow nitrogen pollution to enter groundwater and surface water
areas.



The MVC team estimates that there are 34 non-conforming wastewater systems in the James
Pond watershed, see Figure 3. To identify non-conforming systems, the MVC team identified
parcels containing at least one building that was developed before 1978, the year MassDEP
adopted Title V regulations. Note, the yellow dots on the map in Figure 3 are located at the
central point of the parcel’s largest building. It is possible that some of these systems have been
updated, therefore, further investigation is warranted if decision-makers proceed with
regulatory changes regarding when a non-conforming system must be updated.



Figure 3 - Non-Title V Septic Systems




Potential Future Development

Limited development in this watershed presents both a challenge and an opportunity for
managing nitrogen inputs. The James Pond Existing Conditions Report ° states that ~39% of the
watershed is fully developed and ~59% remains available or potentially available for future
development (41% of the watershed is available for development and an additional 18% could
become available for development)!?, see Figure 4.

However, large undeveloped parcels represent potential costs as well as benefits. Developing
parcels for residential or commercial use would challenge efforts to manage nitrogen as
increased wastewater flow is likely to raise nitrogen levels in this estuary system. Alternatively, if
stakeholders were to take the opportunity to place significant portions of this watershed under
protection restrictions, future nitrogen inputs could be mitigated.

Figure 4 - Development Status

James Pond Watershed Development Status (% of total acres) - 2021

0.13% Development Status
HAvailable
Potentially Available
I Fully Developed
I Conserved
Vacant Not Developable

41.10%

18.13%

Figure 5 shows land that could be developed in the future. The orange parcels are categorized
as either non-conservation, vacant land area or land that could be subdivided in the future. For
example, an orange parcel on the map in Figure 5 does not have any conservation restrictions
that prevent future development. Furthermore, although the orange parcel could have a
building located on it, the parcel is large enough to be subdivided (according to minimum lot
size zoning) to create new parcels with additional building(s) in the future.
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Figure 5 - Potential Future Development
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Estimating the extent of future development is dependent on factors that are difficult to
predict. In order to demonstrate the full extent of the nitrogen impact that could occur, the
MVC team analyzed development pressure in terms of the maximum number of future parcels
and buildings that could be developed. This data reflects the availability of undeveloped parcels,
existing town zoning by-laws and standing regulatory frameworks'2. The analysis conducted by
the MVC team indicates that maximum development in the James Pond watershed could nearly
double the number of developed parcels and constructed buildings, increasing by 91% and 93%
respectively (Table 2).

Table 2 - Potential Future Development

Sum Parcels Sum Buildings

ETNESELL G Existing - 2023 Potential Future | Change (percent) Existing Potential Future |Change (percent)

91% 72 67 93%

It is imperative we acknowledge that it is unlikely that all “available” and “potentially available”
parcels will be fully developed. However, identifying areas with the capacity to increase their
development related nitrogen inputs is important.

Two Analytical Tools - Observed Nitrogen Concentrations (mg/L) and
Estimated Nitrogen Loads (kg/year):

Two key components of understanding nitrogen impact on a watershed are:

1) Target nitrogen concentration, an observation measured directly from the water
column and reported as milligrams per liter (mg/L),

2) Maximum nitrogen load, an estimate reported as kilograms per day or year (kg/year
or kg/day).

Nitrogen concentrations are direct measures of nitrogen observed in receiving waters. Nitrogen
concentrations (mg/L) are measured by taking samples from a waterbody. The MVC collects
water samples 3 — 4 times during summer months (June — October) when nitrogen
concentrations are likely to have the greatest environmental impact. Water samples are sent to
the School for Marine Science and Technology (SMAST) labs where they are analyzed according
to MassDEP approved protocols for a variety of water quality indicators, including total nitrogen
concentration.

An estimated nitrogen load quantifies how many kilograms of nitrogen are likely to be
contributed to the watershed each day/year. Nitrogen load estimates reflect the likely impact of
a variety of land uses including wastewater flow, nitrogen found in stormwater runoff from
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impervious surface, agricultural practices, fertilizer use as well as naturally occurring nitrogen
deposits.

It is important to remember that nitrogen concentrations and nitrogen loads are two separate
measures intended to reflect different environmental conditions. Nitrogen concentrations
indicate actual nitrogen content in water samples, these are particularly valuable because they
reflect water quality measured in water columns at a specific location on an exact day and time.
Nitrogen loads provide valuable information because they show anticipated nitrogen inputs and
allow watershed planners to monitor and evaluate nitrogen potential source reduction and
remediation effort impacts.

As separate measures, the values found in estimated nitrogen loads and observed nitrogen
concentrations do not always align. The primary reason watershed nitrogen loads do not reflect
current nitrogen concentrations is that load estimates do not include the complexities
associated with groundwater transportation time, weather conditions and biological activity,
therefore we cannot expect the two measures (load and concentrations) to align in all cases.

Groundwater transport time: Nitrogen load estimates take into consideration nitrogen
sources, but do not reflect the time required for nitrogen to move through groundwater
from its source to a waterbody. Nitrogen that is not taken up by natural processes (used
by growing vegetation or attenuation through fresh water sources) moves to subsurface
areas, into groundwater and ultimately to areas adjacent to where it is finally discharged
into estuary water. The rate at which this process takes place depends on soil type, land
cover, topography, and a variety of other factors. Therefore, the concentration of
nitrogen reaching estuary water can vary widely, even within the span of a few feet. On
Martha’s Vineyard, nitrogen is expected to move through the watershed groundwater,
on average, at the rate of one foot per day.

Weather conditions: Nitrogen concentrations fluctuate regularly due to precipitation,
temperature, and wind. Heavy rainfall can lead to an increased volume of runoff
pollution that is carried by water off roads, rooftops and farm fields to rivers, streams,
and ponds. Wind associated with storms can also influence the effectiveness of inlet
breaches as well as the mixing process associated with tidal exchange between ocean
and estuary water.

Biological Processes: Biological nitrogen fixation occurs through a complex process
referred to as a nitrogen cycle. Excess nitrogen in aquatic environments causes algal
blooms and decomposition that can decrease dissolved oxygen in a waterbody. If
dissolved oxygen levels are too low, aquatic organisms struggle to survive. Changes in
biological processes associated with nitrogen fixation can occur rapidly and are unlikely
to be captured with estimated nitrogen loads.
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Nitrogen concentrations allow planners to monitor and evaluate the outcomes of the projects
that are implemented. Nitrogen load estimates provide valuable data for watershed planners to
address current and future implications.

2023 Nitrogen Concentration Data:

The impact of nitrogen loads on potential habitat restoration is best understood through
nitrogen concentration values found in water samples taken several times during summer
months. The MVC Water Resource Team tests the James Pond system water at three locations,
Figure 2 indicates water quality test site locations.

Review of water quality indicators from 2017 — 2023 (Figure 6) show average nitrogen
concentrations for the six-year time-period in four locations. The estuary system average total
nitrogen concentration for all test sites combined is 0.79 mg/L.

Figure 6 — James Pond Average Total Nitrogen Concentrations
James Pond Watershed
Annual Average Total Nitrogen Concentration (mg/L)

0.86
0.85

0.82

0.79 0.79
0.78

0.78 0.77
0.76
0.74
0.72

JMS1 JMS3 JMS4 JMS5 Annual System Average TN

(mg/L)

While nitrogen concentration values remain a key indicator for understanding water quality and
habitat health, it is also important to understand habitat restoration in terms of controllable
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nitrogen loads. Estimated nitrogen loads (kg/year) contributed to the system now and in the
future must remain a focus area for development planners.

Overall Nitrogen Load vs. Local Control (controllable) Nitrogen Loads:
Nitrogen originates from a variety of sources. Up-Island, the primary sources of nitrogen are the
atmosphere, onsite wastewater systems, agricultural land use, fertilizers, and stormwater from
impervious surfaces. While onsite wastewater systems, agricultural practices and stormwater
can be managed to reduce nitrogen entering the watershed, nitrogen that comes from the
atmosphere and is processed within waterbody sediment cannot. When planning for nitrogen
reduction or remediation, watershed planners consider both “Overall Nitrogen Loads” and
“Local Control/Controllable Nitrogen Loads.”

Figure 7 - Nitrogen and Groundwater

Precipitation

Evaporation

Overall Nitrogen Load calculations refer to naturally occurring sources of nitrogen, including
nitrogen from the air and nitrogen occurring through biological processes. “Atmospheric
deposition” refers to nitrogen found in the air around us that is released on land and waterbody
surfaces (Figure 713). Nitrogen is deposited via precipitation (sometimes referred to as “acid
rain”) or dust particles that settle on surfaces.

When nitrogen from atmospheric deposition falls on waterbodies it settles in sediments found
on the bottom surface. The way that nitrogen is processed in sediment and by its inhabitants is
referred to as “benthic flux” (see Figure 8%). The nutrient process associated with benthic
communities is complex and is not locally controllable.
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Figure 8 - Benthic Flux Process

Benthic Flux, as described in Figure 1, “Understanding Environmental Changes in Temperate
Coastal Seas: Linking Models of Benthic Fauna to Carbon and Nutrient Fluxes.”

Major processes related to vegetation and fauna controlling benthic biogeochemical fluxes. White arrows:
solute fluxes, black arrows: particulate fluxes. Primary production: nutrient and COZ2 uptake and oxygen release
(1), enhanced sedimentation and sediment stabilization by benthic primary producers (2), food uptake (3),
egestion/biodeposition of feces (4), nutrient excretion and respiration (5), and bioturbation, including
bioirrigation (6) and mixing of sediments (7).

OXIC SEDIMENTS

ANOXIC SEDIMENTS

In this report, “Overall Nitrogen Load” refers to atmospheric deposition, benthic flux, and
controllable nitrogen sources in a watershed. For example, overall nitrogen load values include
nitrogen deposits from the atmosphere and benthic flux as well as land use, agricultural
practices, and stormwater. Although neither benthic flux nitrogen nor atmospheric depositions
can be influenced through regulatory or technological processes, both contribute to final TMDL
calculations.

“Controllable Nitrogen Load” is a term that applies exclusively to nitrogen sources that can be
managed through human intervention such as technology or policy changes. Wastewater,
agricultural practices, stormwater from impervious surfaces and fertilizer use are all included in
controllable nitrogen load estimates.

2023 Nitrogen Load Estimates:

To produce estimated current nitrogen loads the MVC team applied 2023 land use data to the
nitrogen loading model developed by the School for Marine Science & Technology (SMAST)
Massachusetts Estuary Project (MEP). The MVC team estimates included 2023 land use codes
for all parcels in each watershed, annual wastewater flow estimates, building areas, watershed
areas, road areas, estimated fertilizer use, and factors associated with agricultural practices?®>.

The MVC updated 2023 estimated nitrogen loads demonstrate the amount of overall and
controllable nitrogen that is reasonable to expect in the James Pond watershed. The primary

purpose of developing MVC nitrogen load estimates was to compare estimated loads with
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target nitrogen loads to support planning initiatives that will achieve West Tisbury water quality
goals. The 2023 nitrogen overall load estimates (Figure 9) indicate that 40% of nitrogen results
from atmospheric deposition and 32% is a consequence of wastewater in James Pond.

Figure 9-2023 Estimated OVERALL Nitrogen Load Sources

Estimated OVERALL Nitrogen Load kg/year (2023)

"Natural" Surfaces
9%

Wastewater
32%

Waterbody Surface Area
40%

Non-Agricultural Fertilizers
14%

Impervious Surface Runoff
5%

Overall nitrogen loads shown above represent a complete picture of all nitrogen sources
contributing to the watershed, including atmospheric deposition which is a source that cannot
be impacted by implementing local solutions?®.

Table 3 shows locally controllable nitrogen load estimates in James Pond watershed, Figure 10
shows the same information in a pie chart. A review of locally controlled nitrogen load sources
indicates that wastewater and non-agricultural fertilizer are the primary nitrogen contributors
to this watershed. Wastewater represents 63% and non-agricultural fertilizer represents 27% of
the estimated nitrogen load inputs, both of these sources can be reduced with policy changes
and infrastructure related projects.

17



Table 3-James Pond 2023 Estimated LOCAL CONTROL Nitrogen Load

James Pond Watershed
Estimated LOCAL CONTROL Nitrogen Load

Percent of Watershed Total by Source

Non-Agricultural|Impervious Surface TOTAL

Name Wastewater
Fertilizers Runoff (unattenuated)

James Pond 63% 27% 10% 100%

Figure 10 - 2023 Estimated LOCAL CONTROL

Estimated LOCAL CONTROL Nitrogen Load kg/year (2023)

Impervious Surface Runoff
10%

Non-Agricultural Fertilizers

27%

Wastewater
63%
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Nitrogen Reduction Targets:

In basic terms, a Total Maximum Daily Load (TMDL) is a
benchmark that identifies the point at which the
concentration of pollution in a waterbody will no longer
support favorable ecological conditions. Estuary systems
that exceed their TMDL value experience compromised
habitats that will not support healthy ecosystems for
eelgrass and/or benthic communities. One way to explain
a TMDL is to imagine that nitrogen is like water in a glass
(Figure 11). In this case the TMDL indicates how much
“water” (quantity of nitrogen) can fill a “glass” (pond)
before it “overflows” (creates an un-healthy ecosystem).

Figure 11-TMDL Infographic

The TMDL reflects how much nitrogen (kg/year) is
expected to increase nitrogen concentration levels (mg/L)
high enough to risk the estuarine ecosystem health.
Another analogy might be how many scoops of coffee/tea
can you put in a pot before the coffee/tea becomes too
strong to drink.

MassDEP’s formal definition of TMDL is:

A TMDL is a calculation of the maximum amount of a pollutant that
a waterbody can accept and still meet the state's Water Quality
Standards for public health and healthy ecosystems.... A TMDL is the
sum of loads that are allowable from all contributing point and
nonpoint sources of pollution'’.

TMDL adopted by MassDEP are based on a field research process that included land use,
hydrodynamics, and water quality analyses. Published TMDLs represent a combination of
controllable and overall nitrogen load sources. In other words:

Target Threshold Load (locally controllable load)
-+ Atmospheric Deposition (not controllable)

L from Benthic Fl iments (not controllable
= TMDL
=> Habitat Restoration

TMDL values are set with the expectation that when target thresholds (controllable load targets)
are met, nitrogen concentrations will follow and lead to sustainable improvements that allow
aquatic communities to thrive.
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According to the 2023 local control load estimate, James Pond receives 469 kg/year of nitrogen
from controllable sources. Table 4 and Figure 12 illustrate 2023 estimated load and a target
threshold load (352 kg/year)®. If locally controllable nitrogen sources are reduced to the
MassDEP recommended target, the watershed will satisfy the MassDEP recommended load.

Table 4-2023 Estimated Loads and Nitrogen Reduction Targets

James Pond Watershed

Nitrogen Target Loading Rates (unattenuated)
to Achieve MassDEP Reccomended Maximum Load

Estimated Threshold | Target Threshold| Percent to be Removed| Number of kg/year to be
Watershed Load | Watershed Load from MVC Load to Removed from MVC Load
(MVC 2023) kg/year* kg/year** Achieve Target to Achieve Target

James Pond 469 352 25% 117

* Composed of natural background, non-agricultural fertilizer, impervious surfaces runoff, and wastewater loadings.
**Target loading threshold values established based on MassDEP recommendation (2023). Recommendation is 25%

Figure 12 -2023 Estimated and MassDEP Target Threshold Loads

James Pond

Nitrogen Target Loading Rates (unattenuated) to
Achieve MassDEP Reccomended Maximum Load

469

352

Estimated Threshold Watershed Load (MVC Target Threshold Watershed Load kg/year**
2023) kg/year*
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Potential Solutions Matrix:

The Potential Solutions Report
(https://www.mvcommission.org/sites/default/files/docs/Potential%20Solutions June%202023
.pdf) presents a list of nitrogen reduction Best Management Practices that could be employed
by town officials to reduce controllable nitrogen in the James Pond watershed. The MVC team
has created a matrix that demonstrates the impact of the most relevant technologies and
approaches discussed in the Solutions Report. This matrix summarizes the nitrogen that would
be contributed to the watershed if a particular technology or approach were implemented for
all nitrogen generated by that source. This matrix is intended to guide policy makers as they
evaluate which solutions merit further investigation for achieving target nitrogen loads. The
information presented in the matrix reflects the anticipated percentage reduction if solution is
implemented for 100% of contributing nitrogen source. Estimate values represent the low value
in a performance range. For more information, please refer to:
https://techmatrix.capecodcommission.org/explore.php.

For example, the current wastewater nitrogen input (kg/year) for the entire watershed is
estimated to be 251 kg/year. If every parcel in the watershed utilized a nitrogen reducing
Enhanced Innovative Alternative (I/A) system that reduces effluent from approximately 26 - 42
mg/L®° (status quo) to less than 10mg/L, annual nitrogen contributions would be 25 kg/year?°
(see Figure 13). Corresponding data can be found in Table 5.

Figure 13 - Potential I/A Solution Impact

Nitrogen Load Contributions - ALL Parcels
Enhanced Innovative/Alternative (I/A) Vs. Title 5 Wastewater Systems

B Standard Title 5 Septic System O1/A System added to Title 5 System
(effluent concentration - 26.5 mg/L) (effluent concentration - <10 mg/L)
Status Quo Pilot Use
25
kglyear
kglyear
0 50 100 150 200 250 300
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Table 5 - Potential Solutions Matrix—-James Pond - Summary

James Pond Watershed

Potential Solutions Impact Matrix

Estimated 2023 Estimated overall
Category Technology/Approach Percent . i James Pond
. nitrogen load input
Reduction*
Source Remediation
Standard Title 5 Septic System
(effluent concentration - 26.5 mg/L) 0% 251 198
Status Quo
I/A System added to Title 5 System
Individual Onsite Wastewater (effluent concentration - <10 mg/L) 90% 25 20
Treatment Technologies Pilot Use
Waste Reduction Toilets - C ti
a_s e e: uction Toi e_s omposting, 62% 95 -
Incinerating, or Packaging
Waste Reduction Toilets - Urine Diverting 24% 191 150
Effluent Disposal — Drip Irrigation 50% 126 99
Public Sewers and Package Centralized Public Sewers 62% 95 75
Facility Treatment Package Facilities 43% 143 113
) Increased Conservation Land 100%
Land Preservation Approaches . .
Transferring Development Rights 100%
- Status Quo: Non-Agricultural Fertilizer 0% 107 43
Fertilizer Management . .
Non-Agricultural Fertilizer Management 13% 94 38
Approaches )
Compost Management (commercial) NA
Groundwater Remediation
Stormwater Management Status Quo: Impervious Surface 0% 42 110
g i Stormwater BMP — Phytobuffer, Gravel Wetland,
Approaches and Technologies ) . - 20% 34 88
Bioretention/Soil Media Filters
. . Permeable Reactive Barrier Technology 73%
Permeable Reactive Barrier .
Martha's Vineyard PRB 91%
Waterbody Restoration
Status Quo: Water Bodies 0% 312 2,920
Phytoremediation 50% 156 1,460
Green Infrastructure - -
Approaches and Technologies Phytoremediation — Phragmites NA
P & Constructed Wetlands — Sub-Surface Flow 81% 59 555
Floating Constructed Wetlands 8% 287 2,686
Aquaculture Approaches and  Shellfish Harvesting
. L 8% 287
Technologies or Seaweed Cultivation 2,686
Inlet M t
. . nle anagemen o 12% o
Habitat Alteration and (pond opening and culvert widening) 2,569
Restoration Approaches Dredging and channel widening 80% 62 584
Coastal Habitat Restoration 10% 281 2,628
Anticipated percentage reduction if solution is implemented for 100% of contributing nitrogen source
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Challenges to Achieving Sustainable Target Nitrogen Loads:

Tidal Exchange and Inlet Management

Existing watershed inputs and restricted tidal exchange through the pond inlet are thought to
contribute to poor water quality in James Pond. Tidal exchange, inflow of Atlantic Ocean water
and outflow from the pond basin through the inlet creates a “flushing” effect that directly
impacts nitrogen concentration levels in the pond. However, an unstable inlet between Vineyard
Sound and the James Pond basin presents a challenge to sustainably managing water quality.

The Massachusetts Estuary Project (MEP) work done on Squibnocket Pond may apply to the
James Pond estuary. Squibnocket Pond, located in the towns of Aquinnah and Chilmark, has
similar environmental characteristics. Like James Pond, there is relatively little residential or
commercial development in the Squibnocket watershed. Additionally, like James Pond, ~60% of
Squibnocket Pond’s locally controlled nitrogen is attributed to wastewater. Finally, tidal
exchange in Squibnocket Pond is limited to water flow through Herring Creek, a narrow herring
run connecting Squibnocket to Menemsha Pond. The MEP team writes “Squibnocket Pond is
particularly sensitive to increased nitrogen inputs from its watershed due to its highly restricted
tidal exchange. . .. Squibnocket Pond’s water quality appears to be primarily controlled by its
restricted tidal exchange with only secondary control by watershed inputs?!.” The same may be
true for James Pond.

The Woods Hole Group completed its James Pond Inlet Stability Evaluation in 2022 and reported
that “The narrow and sinuous channel that connects the pond with Vineyard sound suffers from
significant shoaling and the inlet has a history of periodic closures??” These authors go on to
write “Water quality data collected by the BBC [Buzzards Bay Coalition] between 2017 and 2020
suggests that the inlet closures are having an adverse impact on the quality of water in the
pond, as total nitrogen and pigment levels have been rising and dissolved oxygen levels have

been declining?3.”

For James Pond, inlet management as a water quality and habitat restoration strategy may be
an effective solution, particularly given the James Pond community member’s dedicated
support for improving water quality in the pond. MEP research on other Up-Island estuary
systems highlights the value of regular pond openings. The 2019 Tisbury Great Pond report
notes that “the number and duration of pond openings play a fundamental role in the
maintenance of nutrient related water quality and habitat health throughout this [Tisbury Great
Pond] estuary?*”. Although further study is warranted, it is possible that further investigation
into how quickly and to what extent the inlet to James Pond flushes nutrients from its basin may
provide valuable information.

Should decision-makers pursue additional information regarding inlet management, the MVC
team recommends they consult the Buzzard’s Bay Coalition/Woods Hole Group inlet study. In
this paper the authors proposed three scenarios for improving tidal exchange between the

pond and Vineyard Sound. The final recommendation presented in this report, see Figure 14,
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includes an inlet management plan that would “leave the inlet opening in its current location,
and ... maintain a wider and deeper channel through the inlet and flood tidal delta so that tidal
flows can be maximized?>.”

Figure 14 - Primary Components Associated with Scenario 3
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Potential Future Development

Estimating potential for future development is dependent on factors that are difficult to predict,
such as economic growth, regulatory policy changes and real estate market values. Therefore,
rather than evaluating potential development over discrete time-periods in the future, the MVC
team chose to analyze development pressure, what we refer to as “Potential Future
Development,” in terms of the maximum number of parcels and buildings that could be
developed in the future. The MVC team estimated the total number of structures that exist in
2023 and those that could be developed given the availability of undeveloped parcels, existing
town zoning by-laws, and regulatory frameworks.

Although not all vacant land areas are developable, the number of parcels and buildings that

could be developed in the future may have a substantial impact on nitrogen loads. As stated
above, if all potential parcels and/or buildings in the watershed were fully developed to the
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extent allowable by current town by-laws the number of developed parcels could increase 91%
and the number of constructed buildings could increase by 93%2°.

To be clear, it is unreasonable to expect development to reach these levels; it is unlikely that
every single parcel in the James Pond watershed will become fully developed. However,
evaluating the impact of full development highlights the importance of planning for future
nitrogen inputs. Additional nitrogen inputs would make achieving target loads more challenging
than it is today.

Table 9 and Figure 14 illustrate the extreme example of how full development with no
regulatory changes or nitrogen reduction projects could increase future nitrogen inputs. In this
“status quo” scenario, the watershed will exceed their target loads.

Table 6 - Potential Future Development and Target Load

James Pond Watershed

Nitrogen Target Loading Rates (unattenuated)
to Achieve MassDEP Reccomended Maximum Load

Estimated Threshold
Watershed Load
(MVC 2023) kg/year*
BUILDOUT

Target Threshold| Percent to be Removed| Number of kg/year to be
Watershed Load| from MVCLoadto |Removed from MVC Load
kg/year** Achieve Target to Achieve Target

James Pond 939 352 63% 587

* Composed of natural background, non-agricultural fertilizer, impervious surfaces runoff, and wastewater loadings.
**Target loading threshold values established based on MassDEP recommendation (2023). Recommendation is 25%

Figure 15 - Potential Future Development Nitrogen Load Estimates and MassDEP Target Loads

BUILDOUT
James Pond
Nitrogen Target Loading Rates (unattenuated) to Achieve
MassDEP Reccomended Maximum Load
939

352

Estimated Threshold Watershed Load (MVC 2023) Target Threshold Watershed Load kg/year**
kg/year*
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Considering existing development trends in this watershed, future planning must take into
consideration wastewater, fertilizer and impervious surface nitrogen loading implications
related to continued development in this watershed. On this point, it is worth re-iterating that
as of February 2023, before the James Pond Preserve was opened, ~59% of the James Pond
watershed was available or potentially available for future development?’ (Figure 4).

Climate Change and Adaptive Management

The impact of changing weather patterns and intense storm events must not be overlooked.
Changing climate patterns are thought to be responsible for extreme weather events resulting
in warmer temperatures, extended dry periods, and increased precipitation over shorter
periods of time. Warmer temperatures and heavy rainfall may accelerate the impact of excess
nitrogen on estuary habitats if they result in increased pollution from stormwater runoff and
more frequent harmful algal blooms. Also, it is possible that extended dry seasons could limit
water volume in ponds. Low water volume in ponds makes successful pond openings more
difficult to achieve and adequate tidal exchange may not be available to reduce nitrogen levels
for desired water quality levels.

In order to achieve sustainable reductions, decision-makers are encouraged to consider a range
of implementation projects and policies that address changing nitrogen concentrations and
loads. With the true impact of climate change unknown, nitrogen mitigation initiatives will
require ongoing monitoring to evaluate the efficiency and effectiveness of watershed
management technologies and approaches. Ongoing monitoring and evaluation will allow
decision-makers to “change course” if needed so they can dedicate resources to the most
effective solutions.

Nitrogen Removal Conclusions:

The information presented in this report, along with the “menu” of nitrogen removal planning
options presented in the MVC’s Potential Solutions Report?3, is intended to guide decision-
makers as they evaluate appropriate projects and required resources to achieve their goals.

Uncertainty makes managing future development a challenge, however, the following topics are
worthy of discussion:

e Policies that require all future construction projects to utilize the “best available
technology” for nitrogen reduction is a worthy topic for discussion,

e Guidelines for homeowners who install I/A systems and request additional wastewater
processing capacity beyond what is typically allowed according to traditional Title V
septic/bedroom by-laws,

e \Wastewater processing for property owners that are developing affordable housing and
accessory dwelling units.
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Regardless of the path chosen by decision-makers, coordinated efforts across multiple town
departments would support a sustainable and consistent framework for achieving and
maintaining target nitrogen loads.

Recommended Next Steps

a) Establish a cross-department working group to address water quality issues. This
effort may include working group members from multiple towns,

b) Conduct a desk review of existing wastewater systems to confirm the number,
capacity, and type of systems in the watershed,

c) Develop evaluation criteria to identify the most appropriate range of solutions to
implement,

d) Explore Regional Management Entity Frameworks to monitor I/A installation,
operation, and performance,

e) Review resources that would be required for towns to manage additional
responsibilities associated with new development,

f) Identify locations most likely to be directly contributing stormwater to waterbody
surfaces.
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