
SECTION 10



WATER RESOURCES

The most serious water quality challenge facing the Vineyard is the 
deterioration of the water quality in our fragile coastal ponds as a result 

of excessive nitrogen, coming largely from wastewater. Dealing with this will 
require a major public effort and significant investment. 

GOAL: Ensure that the quantity and quality of water resources 
remain sustainable.
TARGET: Restore the health of our coastal ponds by 
limiting growth in sensitive watersheds, by improving 
wastewater treatment through increased use of public 
sewers or small-scale neighborhood treatment systems, 
and by increasing pond water circulation through 
dredging and more frequent openings to the sea. 

This section examines four areas that require our attention to assure long-term sustainable, 
high quality water resources. 
• Water Supply: The Vineyard’s main aquifer greatly exceeds our present-day and 
projected drinking water needs. Our focus should be on protecting groundwater quality 
where we draw drinking water and ensuring that public water supply pumping and 
distribution infrastructure keeps pace with demand.
• Wastewater: This is the largest source of nutrients that may impact our waters, and 
of other pollutants that can impair our drinking water. Current protective measures largely 
address public health concerns, but we need additional actions to reduce the nitrogen flow 
that threatens our surface waters. 
• Stormwater: This source of water quality degradation can be largely addressed by 
recharging runoff to the ground, which will replenish groundwater resources instead of 
running it directly into coastal waters. 
• Coastal Ponds: The water quality in these fragile resources has declined noticeably in 
the last 20 years. Nitrogen impacts are complex, slowly evolving phenomena that can be 
confounding to voters and politicians. However, corrective actions taken now will lead to 
their restoration in a relatively short time. 
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water resources
The Vineyard is blessed with an abundant supply 
of clean groundwater that greatly exceeds our 
present-day and projected drinking water needs. 
Surface waters ring the perimeter of the Island 
and include fragile great ponds, fed by streams 
in the Western Moraine and cut off from the sea 
by barrier beaches. Tidal ponds are important 
sources of shellfish and finfish and provide 
significant aesthetic and recreational value, 
supporting the Island’s tourism industry. Both 
groundwater and surface waters are susceptible 
to pollutants that can threaten the health of these 
systems and our human community. 

Over the past generation, rapid growth on the 
Vineyard has heightened concerns about how 
to ensure that the quantity and quality of the 
Island’s water resources remain sustainable. 
Though many variables are involved, one 
conclusion is inevitable: if we do not act to 
protect Island water resources, what we now 
take for granted will be forever lost. 

Everyone needs clean drinking water and 
protection from wastewater’s health hazards. 
The Vineyard faces the added challenge of 
protecting our fragile coastal ponds and other 
surface waters, key to our economy and quality 
of life. All of our water resources – wetlands, 
streams, groundwater, fresh and coastal ponds 
and estuaries – are intimately connected by 
the hydrological water cycle that links them 
so closely that impairment to one component 
impacts the others. The future sustainability 
of our waters as high quality resources is 
dependent on good management of our 
watersheds and coastal resources. Even the 
slightest degradation to these natural resources 

has a direct impact on our economy, recreation, 
and daily appreciation of our surroundings. 

Our water quality will be determined by the way 
we manage growth, by how we deal with existing 
development, and by our ongoing activities, as 
discussed in other sections of the Island Plan. For 
example, in watersheds where nitrogen already 
exceeds, or is projected to exceed, the safe load 
levels for coastal ponds, we should attempt to 
limit new housing (which generates nitrogen from 

wastewater) or row-crop farming (which generates 
nitrogen from fertilizer), or put in adequate 
treatment and mitigation measures. On the other 
hand, these watersheds are good places to be 
preserving open space, which avoids additional 
nitrogen loading. Similarly, we should consider the 
ecological impacts when planning water activities 
or resolving water use conflicts, such as by 
favoring shellfish aquaculture that benefits water 
quality over jet skis that have negative impacts.

Water Resource Protection: This map, based on a combination of other maps in this section, shows how critical 
each area is for the protection of water resources.
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Water Supply
The Vineyard’s groundwater is abundant and 
if carefully managed will provide for our 
foreseeable needs. The geological deposits that 
hold our groundwater supply are very different 
in the Outwash Plain and in the Moraine. 

• Outwash Plain Aquifer: Most of 
the Island, including all town wells, draws 
its drinking water from one main aquifer 
located in the Outwash Plain, where glacial 
ice deposited layers of sand and gravel as it 
melted, creating porous deposits that readily 
absorb rainfall, which percolates down into 
the water-saturated zone known as an aquifer. 
The entire Island has been designated by EPA 

as a Sole-Source Aquifer, since groundwater 
is the Island’s only source of drinking water. 
There is a plentiful supply of potable water, 
provided it is properly protected from 
contamination. 

We currently draw about 1.5 billion gallons 
per year from the main aquifer, of which about 
70% finds its way back into the aquifer after 
wastewater treatment. Rainfall replenishes the 
aquifer by about 24.5 billion gallons each year, 
so even if our use went up to 3.9 billion gallons 

per year (projected by the USGS), it would still 
be well below the suggested maximum safe 
withdrawal level of about 16.7 billion gallons 
(estimated by the MVC). 

• Chappaquiddick Aquifers: Smaller 
aquifers lie under Chappaquiddick Island that 
are not connected to the main aquifer and are 
replenished only by rainfall. In general, the 
quantity of water recharged to a 3-acre lot as 
required by zoning is more than adequate to 
meet water needs for a home and guest house.
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• Western Moraine Aquifers: In the 
hilly Western Moraine, the glacial deposits 
are very different, displaying a wide range of 
sediment types ranging from compact, almost 
impermeable, clay to porous sand. The sandy 
deposits make good aquifer materials while the 
clayey deposits may hold some water but do not 
yield it. As a result, there are numerous aquifers 
in this area that may or may not be connected 
with other nearby aquifers. Finding a good 
source of well water is sometimes difficult. 

We get the water from the aquifer to our taps in 
two ways. 

• Public Water Supply: Nearly two thirds of 
Vineyard homes get their water from a public well 
and distribution system (Edgartown, Oak Bluffs, 
Tisbury, Menemsha, and Wampanoag Tribal 
Housing, the last two being privately owned). The 
groundwater quality in supply areas, or zones 
of contribution, of existing public wells is already 
protected. We also have to make sure that our 
public water systems have the pumping and 
distribution capacity to meet future demand. 

• Private Wells: For the rest of the Island, 
private wells will be the source of drinking water 
for the foreseeable future. There is some concern 
that existing minimum separations between 
wells and septic fields are not adequate where 
groundwater flow direction is uncertain. 

Objective W1: Assure a plentiful 
supply of high quality drinking water. 
We need to focus our efforts on protecting the 
existing recharge areas for public and private 
wells and those sites that are appropriate for 
future water supplies.

Strategy W1-1: Expand public water supply. 
Expand public supply systems into areas where 
housing density does not assure water quality 
protection (such as Ocean Heights, Arbutus 
Park, Edgartown Meadows, and Mattakeset). 

Increase public supply system capacity in 
accordance with projected demand to avoid 
shortfalls in seasonal delivery of water. We 
expect the existing withdrawal limits will need 
to be increased by Massachusetts DEP in order 
to meet future demand. To provide emergency 
support, linkages between the three public 
supply systems are important and we need to 
update agreements for mutual support in the 
case of water supply emergencies.

Strategy W1-2: Plan for and protect 
future public well sites.
Towns should identify and protect future 
municipal well sites targeting the area down-
gradient from the Correllus State Forest in 
Edgartown and Oak Bluffs. These areas are 
to the north, south, and east of the Forest and 
can be protected with an expansion of the 
existing Zone 2 zoning overlay districts or with 
a new overlay similar to the Greenlands Water 
Resource Protection District. A District may limit 
the housing density, discharge of large volumes 
of stormwater, the use of hazardous materials, 
and other land use activities that are likely to 
impact water quality. 

Towns should identify future municipal well 
sites and protect these supply areas by buying 
land or conservation restrictions, or by enacting 
zoning overlay districts. As an alternative, the 
Massachusetts DCR should be brought into 
discussions about future use of the Correllus 
State Forest as a drinking water supply site. 
Current policy is that they will not consider such 
a use unless there are clearly no other options 
for needed supply sites. 

Strategy W1-3: Strengthen regulation of 
private wells. 
In areas where private wells will be the source of 
drinking water for the future, assure that lot sizes 
and well placement are protective of water quality 
by allowing dilution of nitrogen to below the 
drinking water standard (5 ppm is the suggested 
goal to assure the standard is met; 10ppm is the 
safe drinking water limit). Well-to-septic separations 
may need to be increased where groundwater 

2007 2008
Oak Bluffs 4,122 395.2 376.6
Edgartown 2,700 357.8 308.1

Tisbury 2,557 275 240.4
Total Drawn from

Aquifer
9,379 1028 925.1

Public Water Supply Withdrawal 
from the Outwash Aquifer

Water System Customers
Withdrawal

(million gallons)
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flow direction is unknown. A minimum of 150 feet 
is suggested for all sites with the possible exception 
of those sites where groundwater flow direction is 
known and the well can be sited up-gradient from 
adjoining septic systems. 

Adoption of private well resource protection 
overlays is suggested for all areas identified as 
long-term private well resource areas. The main 
goal of the overlay is to assure appropriate 
land use development for continued high quality 
drinking water and to regulate or prohibit 
commercial uses that generate wastes that might 
impact the aquifer. The West Tisbury Greenlands 
Water Resource Protection overlay (and the 
overlays prepared for all Town public well Zone 
2 protection areas) is suggested as a model. 

Strategy W1-4: Improve monitoring of 
private wells. 
Set up a program to encourage private well owners 
to test their water periodically to ensure that their 
water quality remains acceptable. This could 
involve education and possibly incentives such as 
a discount on the cost of testing. Build a database 
of private well test results with the Wampanoag 
Tribal lab to identify the groundwater quality in 
private well areas. (If necessary to avoid identifying 
specific owners, reference the test results to 
neighborhoods rather than Map and Lot numbers.) 
This data will help identify other areas that may 
need public water. Avoid overuse of small aquifers 
in the Western Moraine, particularly to irrigate 
large turf plantings, to ensure that nearby wells are 
not impacted by lowered water tables or intrusion 
of poor quality water. Limit water extraction 
by private wells near the shore, which leads to 
saltwater intrusion.

Strategy W1-5: Promote limiting water 
consumption. 
Though the aquifers could provide all the 
drinking water we could need, there are 
several reasons for trying to limit water 
consumption on the Island: it would reduce 
the need to build additional water supply 
infrastructure (wells, tanks, distribution pipes), 
it would reduce the energy consumed for well 
pumps and water distribution, and it would 
reduce the need to expand the capacity of 
wastewater treatment facilities. 

Strategy W1-6: Minimize the impact of 
hazardous materials on groundwater. 
Facilitate proper disposal of hazardous materials 
by homeowners through outreach, education, 
and continued support for hazmat pickup days.

Wastewater
Treating wastewater properly is essential to both 
human and environmental health. The average 
house produces between 60,000 and 65,000 
gallons of wastewater each year or about 170 
gallons per day. In addition to the pollutants we 
regulate in wastewater — nitrogen and pathogens 
(viruses and bacteria) — it now includes an 
increasingly complex cocktail of pharmaceuticals, 
personal care products, and hazardous chemicals 
flushed into the system. Wastewater from each 
residence annually releases about 13.5 pounds 
of nitrogen into the groundwater and the down-
gradient ponds, unless we act to reduce it or to 
intercept it before it arrives.
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The Massachusetts Department of Environmental 
Protection regulates wastewater treatment in 
the Commonwealth, setting standards for the 
installation and operation of facilities at all 
scales, focusing mainly on public health. Local 
Boards of Health may adopt more restrictive 
regulations.

Wastewater is the largest locally controlled 
source of nitrogen pollution to our groundwater 
and surface waters. Coastal salt ponds are more 
sensitive to nitrogen than people, so we need 
additional measures to limit nitrogen pollution 
beyond the requirements in place to ensure 
human health.

Wastewater leaving the septic tank contains 
about 35 parts per million of nitrogen. Natural 
nitrogen uptake and bacterial conversion to 
nitrogen gas lowers the septic system nitrogen by 
about 25% by the time it reaches a coastal pond. 

There are four basic approaches to treating 
wastewater, which all meet state health protection 
requirements, but have very different levels of 
effectiveness when it comes to removing nitrogen. 

• Centralized wastewater treatment 
facilities fed by sewage collection systems are 
most suitable for higher density areas and can 
remove about 90% of the nitrogen. 

• Satellite treatment plants are most 
suitable for outlying, higher density areas, and 
remove up to 75% of the nitrogen.

• Cluster treatment facilities, for groups of 
homes, typically offer treatment to remove about 
50% of the nitrogen, but can have nitrogen-
removal equipment added which will remove 75%. 

• Individual on-site treatment systems, 
as regulated by Boards of Health under Title 
5, remove about 40% of the nitrogen through 
biological treatment. 

Currently, wastewater from about 1,800 
properties is treated in one of the Island’s five 
wastewater treatment plants (Edgartown, Oak 
Bluffs, Tisbury, Airport, and Wampanoag 
Tribal Housing), while over 14,000 Vineyard 
properties (more than 90%) treat wastewater on 
site — in cesspools, in older septic systems, or in 
newer Title 5 septic systems. 

Town Boards of Health enforce Title 5, the State 
Sanitary Code, to ensure wastewater disposal by 
septic systems protects human health, although 
Title 5 is not focused on the impact to surface 
waters. Protective measures include system 
design, location, distance to groundwater, and 
separation from down-gradient wells. The amount 
of potential nitrogen entering the groundwater 
from wastewater disposal is only regulated when 

systems exceed 10,000 gpd, in areas where 
there are private wells or within the Zones of 
Contribution for public supply wells or in projects 
reviewed as Developments of Regional Impact by 
the MVC. 

Centralized treatment is quite costly to build and 
maintain. When the cost is calculated over the 
lifetime of the system — including construction, 
operation and maintenance — the cost is 
$20,000 per residence if an existing sewer 
and a treatment plant with available capacity 
are nearby, and $75,000 to $100,000 per 
residence if a new treatment facility and sewers 
must be built. However, if nitrogen reduction is 
necessary, the cost of individual on-site treatment 
could be equally high for two reasons: the 
systems are not very effective so about three 
houses would need these systems to offset 
the nitrogen from each house that is over the 
nitrogen-loading limit for its location (see also 
section 10.4), and because these systems have 
high operating and maintenance costs. It is a 
real dilemma for the Vineyard that, for a large 
part of the Island, the density is so low that 
individual, on-site wastewater systems may be 
the only possible treatment.

Wastewater regulations often serve to limit 
number of buildings, or at least the number of 
bedrooms, that can take place in certain areas. 
A major concern with improving wastewater 
treatment is that this could then open up these 
areas to additional development. Therefore, we 
must carefully consider the need for wastewater 
treatment to be “growth neutral” and for 
zoning regulations to ensure that inappropriate 
development does not take place.

Facility
Number of 
connections

Design
Flow

gallons/
day

Average
Peak
Flow

gallons/
day

Average
Low Flow

gallons/
day

Edgartown 950 750,000 342,000 83,100
Oak Bluffs 633 370,000 170,000 55,000

Tisbury 112 104,000 35,000 ~20,000
Wampanoag

Tribe
34 15,000 2,700 1,700

MV Airport 
(commercial)

70 to 75 37,000 13,000 7,500

Wastewater Treatment Systems
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Objective W2: Treat and dispose 
of wastewater in a manner that 
will support sustainable drinking 
water supplies and protect 
public health and surface water 
resources.
Managing wastewater to reduce nitrogen is one 
of the greatest challenges the Vineyard will have 
to face in the coming generation. It is essential 
to protect our drinking water. It is also the most 
important way to improve water quality in our 
coastal ponds, so we can restore eelgrass and 
maintain shellfish and finfish resources. This will 
involve major investments in infrastructure and 
management.

In drinking water quality protection areas, 
the target should be a nitrogen concentration 
of 5 parts per million or less. This requires 
about 1.5 acres per residence to achieve. For 
the watersheds of nitrogen impaired coastal 
ponds, the target for nitrogen reduction will 
be developed by the Massachusetts Estuaries 
Project, and will likely be much lower. It is 
likely that significant nitrogen reduction will be 
required in many watersheds.

The solutions will be costly and we need to 
identify creative ways to approach funding 
them, including impact fees, betterments, real 
estate tax add-on (a nitrogen tax), real estate tax 
abatement for private solutions, low interest/no 
interest loans, bonding, etc.

Strategy W2-1: Prepare a summary 
Wastewater Management Plan. 
A first, general evaluation of current and potential 
wastewater management options is being carried 
out by the MVC Wastewater Management 
Committee in relation to the Island Plan. It 
should become the core of a more detailed plan 
to limit the impact of present-day and future 
wastewater disposal, which can be prepared 
after the Massachusetts Estuaries Project (see 
section10.4) has set nitrogen-loading limits for 
each coastal pond. The components needed 
include identifying the most likely ways to treat and 
manage wastewater, addressing water quality and 
eelgrass habitat restoration goals for each pond 
system, their associated levels of required nitrogen 
reduction, and the potential to achieve this through 
improving tidal circulation by dredging. The Plan 
will then identify various strategies that may be 
appropriate to protect water quality, based on 
factors such as housing density, water quality in 
the pond fed by the watershed and distance from 
wastewater treatment facilities.

It will likely be necessary to prepare more detailed 
plans for areas that will be considered for sewage 
collection and treatment. The Plan should identify 
who will oversee the management program 
components and how it will be funded. A first step 
is an inventory and evaluation of existing septic 
systems to determine their position, type and 
condition. The Plan should include freshwater 
pond systems, which need to be protected from 
phosphorus loading, especially from wastewater 
disposal systems within 300 feet; this can be 
done with drip systems or disposal systems that 
utilize the soil uptake capacity. 

Objective W3: Develop and 
implement nitrogen reduction on 
a watershed or Island-wide basis.
Since the watersheds of most coastal ponds 
straddle town boundaries, we need to find ways 
to reduce nitrogen in a watershed-wide or an 
Island-wide way. This could involve agreements 
between Boards of Health to implement 
a common, Island-wide policy. We could 
create watershed districts, an Island regional 
Wastewater Management District, or utilize 
intermunicipal agreements, in order to lower 
nitrogen loads in the watersheds of specific, 
impaired ponds. If necessary, we could use the 
Martha’s Vineyard Commission Act to allow towns 
to implement regulations beyond current capability. 
(Other actions to address nitrogen reduction are 
described in the Coastal Ponds section.)

Strategy W3-1: Expand sewers and 
centralized or package wastewater 
treatment in higher density areas. 
The map on page 10-9 shows a first identification 
of higher density residential areas within each 
watershed, showing which are within 10,000 
feet of existing treatment facilities. Wastewater 
treatment in these areas is the most cost-effective 
way to reduce nitrogen loading. Inducements 
for tying in to a nitrogen-reducing system could 
include an impact fee and rebate program, a 
real estate tax reduction, and a low interest 
loan program. The outfalls from future sewage 
treatment facilities should, whenever possible, 
be sited within those watersheds where the 
wastewater is generated or in a location that is 
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Potential Nitrogen Reduction Areas: Higher density neighborhoods close to sewage treatment plants could be tied in to sewer systems, resulting in a reduction of nitrogen in impaired 

watersheds.



more tolerant of the nitrogen loading that will 
result from disposal of the treated effluent. In 
some areas, it may be desirable to limit facility 
capacity to existing flows to minimize growth 
stimulus effects.

Strategy W3-2: Facilitate the installation, 
monitoring, and operation of cluster and 
individual on-site systems with advanced 
nitrogen removal. 
Promote the use of cluster wastewater treatment 
systems over individual treatment where 
feasible, since they are more effective. A 
requirement for new systems to achieve a low 
nitrogen concentration at the parcel boundary 
is appropriate to protect drinking water and 
nearby surface waters. In watersheds with low 
housing density where wastewater collection 
and treatment is very costly, we need identify 
and use new individual systems and approaches 
that are lower cost and that have minimal 
maintenance requirements such as urine-
separating systems, composting toilets and 
effluent disposal in the root zone. Development 
of a regional denitrification program for 
inspection, sampling and maintenance programs 
would reduce homeowner costs and assure that 
systems operate as advertised. A computerized 
reporting system such as that used by Barnstable 
County (Carmody) is suggested. Such a system 
may be done as part of an intermunicipal 
agreement, as a county government program, or 
as part of a wastewater management district.

Strategy W3-3: Set growth control 
regulations related to expansion of 
wastewater treatment.
Improved wastewater treatment could allow 
additional development which would cancel 
out any improvements to the ponds. Therefore, 
regulations should be adopted to limit the 
increase of existing wastewater flow, particularly 
in nitrogen-sensitive watersheds. These 
regulations may include limits to increase in 
flow, increase in bedrooms or house footprint 
that sewering often induces. Other approaches 
include use of checker boarding or growth-
neutral regulations that limit development 
wastewater flow from new sewage service areas 
to pre-existing or otherwise permitted levels. 

Stormwater
Stormwater is the water generated from 
impervious surfaces when it rains. Unless it 
is dealt with in some other way, stormwater 
generated near surface waters drives silt, 
organic matter, bacteria, nutrients, metals, 
and petroleum products into fresh and coastal 
waters. The bacteria carried to our coastal 
ponds contribute to shellfish bed closures that 
impact our way of life. Stormwater is a visible, 
often easily corrected source of water pollution.

This source of water quality degradation can be 
eliminated or at least reduced by having rain and 
runoff infiltrate directly into the ground, instead of 
letting it flow into coastal ponds and other surface 
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waters. In the ground, it is filtered, treated, and 
then replenishes groundwater resources. 

The use of nonstructural, natural approaches is 
preferred. Low Impact Development (LID) is an 
innovative stormwater management approach 
that avoids costly conventional techniques to 
pipe, treat, and dispose of stormwater. Instead, it 
replicates the pre-development hydrology of the 
site by using design techniques modeled after 
nature, to infiltrate, filter, store, evaporate, and 
detain runoff close to its source. Techniques include 
porous pavers, pervious asphalt, bioretention 
swales, grassed infiltration areas and rain gardens. 
LID guidelines should be incorporated into 
permitting and project approvals at town and MVC 
levels to minimize the generation of stormwater. 

The following criteria are recommended to 
prioritize which stormwater systems to remediate.

1) Discharges to surface waters that contain 
shellfish resources, especially discharges 
close to the shellfish waters (remove bacteria 
using vegetative treatment where possible and 
infiltration to the ground otherwise). 

2) Discharges where nitrogen impairment exists 
(direct as much stormwater as possible to natural 
vegetated buffers or artificial vegetated bio-
retention swales to reduce nutrients, bacteria 
and other pollutants; infiltrate as much of the 
remainder as possible).

Where no treatment is possible, the schedule of 
catch basin clean-outs should be evaluated to 
determine if a more frequent clean-out is required.

Objective W4: Eliminate 
or reduce direct discharge 
of stormwater runoff into 
sensitive water resources. 
It should be possible to achieve a one-third 
reduction of direct stormwater discharges from 
the downtown collection systems in Tisbury, Oak 
Bluffs, Edgartown and Menemsha.

Strategy W4-1: Set up a program 
to identify and correct problematic 
stormwater discharges from roads 
and other public lands. 
The first step is for the towns and MVC to map 
the most problematic existing discharges into 
wellheads, wetlands, streams, ponds, harbors, 
and the ocean. Use the 2003 (CZM funded) 
Stormwater System Mapping Project report for 
Oak Bluffs and Tisbury as a model to devise 
a similar plan for the other towns. The volume 
of direct runoff to surface waters from current 
stormwater collection discharges in Tisbury, Oak 
Bluffs, Edgartown and Menemsha can be reduced 
by infiltrating up-gradient segments to the ground. 

Discharges from town and state roadways where 
they cross streams should be identified, evaluated 
and corrected. The road surface at each crossing 
should be adjusted during repaving to divert as 
much runoff as possible into roadside vegetation 
or leaching catch basins before it reaches the 
stream crossing. Road salting activities near the 
stream road crossings and within the catchments 
of the stormwater collection systems that 
discharge directly to streams should be limited to 
using deicing products with the least impact.

Strategy W4-2: Require development 
and redevelopment projects to 
maximize treatment and infiltration 
in order to retain all stormwater 
on site, favoring use of Low Impact 
Development techniques. 
Stormwater management on private property 
can be improved through education, incentives, 
and regulations aimed at maximizing retention 
and infiltration of stormwater on the property 
where it is generated in a manner that 
maximizes the removal of bacteria, metals and 
nutrients. New stormwater discharges that will 
add runoff to existing collection systems that 
now discharge to surface waters should be 
prohibited. Stormwater systems should capture 
and treat at least the first half-inch of runoff. 
A 24-hour, 25-year return storm is suggested 
as the goal and a 10-year return storm as 
the minimum acceptable for on-site disposal 
design. Stormwater management will also 
benefit groundwater supply by maximizing 
recharge. Require private-project stormwater 
system management plans and adherence 
to maintenance schedules to assure optimum 
system performance. Within the Zones of 
Contribution of public water supply wells, 
impervious surface areas should be limited to 
less than 2,500 square feet or 15% of the lot; 
similar limits should be implemented within 
private drinking water well areas.
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Strategy W4-3: Put in place system 
design and maintenance programs to 
limit stormwater problems. 
Utilize natural vegetation, and if natural 
infiltration is not possible, use systems that offer 
some nitrogen removal capability for projects 
in the watersheds of nitrogen-sensitive coastal 
ponds. All stormwater systems must have an 
operation and maintenance plan and a system 
to ensure that regular maintenance of catch 
basins and vegetated systems is carried out and 
for optimum performance of the runoff treatment 
system over time. Any stormwater systems that 
have the potential to discharge hazardous 
materials to ground or surface waters must have 
an emergency shut-off system that will prevent 
such contamination. In areas where there are 
drinking water wells or for impervious areas 
that contribute to surface water discharges, oil-
absorbing pads or stormwater treatment units 
that remove oil should be used. Coastal Ponds

Martha’s Vineyard is ringed by saltwater 
ponds that are vital to the Island’s environment, 
character, and economy. The13 tidal and 
brackish pond systems — including 21individual 
ponds — constitute more than 13 square miles 
of waters. Their watersheds (the land that 
drains into the pond, either through runoff or 
groundwater flow) include 64% of the Island. 
The ponds are productive sources of shellfish 
and fin fish, important to our commercial fishing 
industry. They offer a wide range of recreational 
opportunities, including boating and sport 
fishing, so important to the Vineyard’s visitor-
based economy. They have more than 290 miles 

of shoreline, important environmental resources, 
favorite spots for beach activities, and prime 
locations for real estate and viewsheds for 
many to enjoy. The future health of our ponds is 
dependent on maintaining water quality. 

Our saltwater ponds are in trouble. All of our 
saltwater ponds are fragile, nitrogen-sensitive 
waters. Their quality has declined noticeably 
in the last 20 years as watershed development 
has occurred — in particular from wastewater 
disposal from housing and commercial 
development. Growth has led to deterioration 
in the water quality in the Vineyard’s coastal 
ponds, starting the process whose ultimate result 
can be an odorous, unattractive pond devoid 
of eelgrass, valuable fish and shellfish, thereby 
threatening the Vineyard economy. 

In limited amounts, nitrogen is important to 
supporting life in a pond. But when excessive 
nitrogen is released in a coastal pond’s 
watershed — from acid rain, septic systems, 
and fertilizer — it ends up in the pond where 
it can destroy important aquatic habitat. With 
excess nitrogen in a coastal pond, microscopic 
plants in the water, called phytoplankton, 
increase dramatically, causing the water to 
become cloudy and, in extreme cases, green 
or brown; slime algae increase on the surfaces 
of pilings, rocks, and eelgrass blades; and 
drift algae grow to excess, break loose, and 
wash in to shore, or into eelgrass beds where 
they collect in unhealthy and unsightly piles. 
The growth of all these aquatic plants reduces 
light penetration to plants like eelgrass, which 
can no longer photosynthesize and therefore 
decline, beginning in the deeper water. In 
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addition to reducing light, the excess plant 
material takes oxygen out of the water, both 
at night during respiration and as they die 
and decay; this lack of oxygen leads to 
loss of habitat quality that lowers shellfish 
populations and causes chemical reactions in 
the bottom sediment that release even more 
nutrients stored there. Finally, the pond’s 
ecosystem shifts to one where filter feeders 
(clams, oysters and scallops) are replaced by 
organisms that eat decaying plants (worms 
and snails), destroying recreational and 
shellfishing opportunities. 

Eelgrass beds provide an essential habitat for 
young fish and shellfish, and their presence is 
an excellent indicator of good water quality. In 
high-quality systems, eelgrass beds should be 
found wherever water depth is less than about 
eight feet. Presently, eelgrass beds cover about 
half the 6,000 acres in our ponds and near 
shore coastal waters where it once existed. In 
the past 20 years, eelgrass beds have declined 
significantly in Edgartown Great Pond (with 
a modest return in the last two years) and 
Sengekontacket Pond, and have decreased 
by over 50% in Tashmoo and Lagoon Ponds. 
Eelgrass coverage is the primary indicator of 
water quality, and its health should be the goal 
of our actions in both the watersheds and in the 
surface waters themselves.

Water quality is adversely affected by nitrogen 
when the amount reaching a pond exceeds a 
threshold called the nitrogen load limit. Existing 
health code regulations for wastewater are 
designed to protect human health, but do not 
adequately protect coastal ponds. Wastewater 

coming out of a septic tank may have a 
nitrogen level of 35 parts per million (ppm) 
or more that is diluted on site to the point that 
it meets DEP Drinking Water Standards (10 
ppm), yet still exceeds the lower limit required 
to protect the health of coastal ponds as the 
watershed builds out. 

The Martha’s Vineyard Commission has 
calculated interim nitrogen-loading limits for 
most coastal ponds and watersheds, based on 
factors such as the watershed area, the volume 
of the pond, and the tidal circulation. These 
indicate that for many coastal ponds, the annual 
nitrogen produced by the current development 

already exceeds, and in some cases is double 
or triple, the acceptable nitrogen-loading limits. 
With projected future development, the problem 
will be even worse. 

The MVC has also categorized the ponds, based 
on water quality data, eelgrass bed coverage 
trends, and other factors. 

• Good means that the water quality indicators 
are almost always in the acceptable range and 
eelgrass beds have suffered only small losses. 

• Somewhat Impaired means that water 
quality indicators are not acceptable some of 
the time or only in some parts of the system or 
that eelgrass coverage loss has exceeded 50%. 

• Impaired means that the water quality 
indicators are almost always unacceptable in a 
substantial part of the system, nitrogen loading 
significantly exceeds the limit or eelgrass is no 
longer found in the system. 

The already deteriorated conditions do not 
include the impacts of nitrogen from development 
that occurred in the last 20 to 30 years in more 
distant parts of pond watersheds, since their 
nitrogen plumes have not yet reached the ponds. 

In watersheds that have surpassed their natural 
ability to deal with nitrogen, every new house 
will need to have all its nitrogen reduced or 
offset with costly wastewater treatment.

In many ponds, the nitrogen load is already at 
or over the acceptable limit to maintain good 
water quality, and there are many acres of 
open, developable land available for even 
more development. Some ponds with good 
tidal circulation (e.g. Cape Poge, Menemsha, 
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System

Limit Current Projected Current Projected

Cape Poge 45,500 11,200 12,600 0% 0%
Chilmark 2,050 5,000 6,200 59% 67%

Edgartown
Great

11,860 14,600 22,100 18% 46%

Farm 750 1,840 2,100 59% 65%
James 200 600 1,050 67% 81%

Katama 54,700 23,200 30,800 0% 0%
Lagoon 15,000 20,700 28,400 27% 47%

Menemsha 31,600 12,950 16,860 0% 0%
O.B. Harbor 3,660 5,150 5,900 29% 38%

Oyster 1,800 3,600 5,200 50% 66%
Pocha 5,680 2,500 3,300 0% 0%

Sengekontacket 17,500 19,300 25,100 10% 30%
Squibnocket 3,400 3,920 4,400 13% 22%

Tashmoo 13,000 12,000 16,900 0% 23%
Tisbury Great 12,500 14,600 18,200 14% 31%

Nitrogen Load Limits in Pond

Load Reduction 
Required

Nitrogen Load (kilos/year)



Katama Bay) have very large limits to nitrogen 
loading. Others (e.g. Squibnocket and James 
Ponds) are over their limits even before nitrogen 
from wastewater is entered into the budget. For 
some coastal ponds where the tides are severely 
restricted (e.g. Farm Pond, Trapp’s Pond, south 
shore great ponds), the nitrogen limit may be 
substantially increased by improving tidal flow 
to flush out the nitrogen. However, in most cases 
where a pond surpasses its limit, some other 

means of reducing the nitrogen must be found 
and, as the main substantial source manageable 
at the local level, wastewater is the prime 
candidate.
The cost of dealing with this excess nitrogen to 
clean up our coastal ponds — as will likely be 
required to comply with the federal Clean Water 
Act — will be staggering, likely in the hundreds 
of millions of dollars. There are already an 
estimated 3,600 houses beyond the number 

which would maintain clean water in ponds, 
and with present zoning and available land, 
there could be an additional 4,600 houses 
(based on interim nitrogen load limits). If it ends 
up costing an average approcahing $50,000 to 
deal with the excess nitrogen from each house, 
including capital and operating costs, this would 
translate into $142 million just to deal with the 
excess nitrogen from existing development, and 
an additional $230 million to deal with the 
possible additional development. (Note: these 
are preliminary estimates, ±50%.) 

After wastewater, the second most significant 
source of nitrogen pollution that we can control 
is fertilizers used in farming and landscaping. 
Unfortunately, we have little local control over 
one serious source of nitrogen pollution to 
our coastal ponds — acid rain (from gases 
produced when fossil fuels are burned by 
automobiles, power plants, and industries, often 
hundreds of miles to our west). Water quality 
is also affected by limited tidal circulation 
and by pond management activities. The 
periodic breaching of the great ponds brings 
clean ocean water to flush nitrogen and other 
pollutants from the pond, or at least dilute them. 
Summer inlets are vital to water quality in the 
great ponds.

System Eelgrass Other Conditions/ Symptoms Score
(1 to 100)

Overall Rating

Cape Poge Fair Eelgrass coverage fluctuating. 86 Good
Chilmark None Poor tidal exchange.  Over its nitrogen limit 51 Impaired

Edgartown Great Poor Eelgrass coverage fluctuates. Poor tidal exchange. Oyster 
disease. Over its nitrogen limit

51 Impaired

Farm Fair Eelgrass declining. Poor tidal exchange.  Over its nitrogen limit 63 Somewhat Impaired

James None Periodic blue-green algae. Excess algae. Poor tidal exchange.
Over its nitrogen limit

31 Impaired

Katama None New breach, better flushing. Large mooring fields. 85 Somewhat Impaired

Lagoon Poor Deep water hypoxia. Southern end is eutrophic. Over its 
nitrogen limit

79 Impaired

Menemsha Good Eelgrass cover decreases in Stonewall. 85 Good

Oak Bluffs Harbor None Heavy recreational boat use. Stormwater discharges.  Over its 
nitrogen limit

58 Impaired

Oyster None Poor tidal exchange. Oyster disease.  Over its nitrogen limit 47 Impaired

Pocha None Highly organic bottom sediment. 70 Somewhat Impaired

Sengekontacket Poor Excess large drift algae. Eelgrass not re-colonizing. At nitrogen 
limit.

75 Somewhat Impaired

Squibnocket None Poor tidal exchange.  Over its nitrogen limit 51 Impaired

Tashmoo Poor Southern basin is eutrophic. Large mooring fields. Under 
nitrogen limit.

75 Somewhat Impaired

Tisbury Great None Poor tidal exchange. Oyster disease.  Over its nitrogen limit 49 Impaired

Pond System Water Quality Description
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Pond/Watershed Water Quality: The ratings of ponds and their associated watersheds are based on a combination of factors shown in the tables on the opposite page. Nitrogen must 
be controlled throughout the entire watershed since it will eventually flow into its pond.



Objective W5: Ensure appropriate 
management of coastal ponds 
and their watersheds, including 
improvements to water 
circulation.
The target is to restore eelgrass to 75% of 
suitable habitat (as indicated by the 1951 
eelgrass coverage), a clear indicator of 
improving water quality and restoration of pond 
habitat. The return of eelgrass to Katama Bay 
following the huge increase in tidal circulation 
that came with the breach across South Beach 
in 2007 demonstrates how quickly eelgrass can 
return with improved water quality. Continued 
monitoring of surface water quality is vital to 
responsive management.

Strategy W5-1: Complete the Mass 
Estuaries Project (MEP) studies of coastal 
ponds. 
We need strong scientific support to minimize, 
and win support for, the expenditure of funds 
that will be needed to solve these problems. 
The MEP uses a rigorous scientific approach to 
determine each pond system’s tolerance limit for 
nitrogen, using computer models of pond system 
water quality, circulation, and watershed land 
use. The model allows towns to project the pond 
response to various nitrogen-reducing solutions. 

At this time, Edgartown Great, Lagoon, 
Sengekontacket, Farm, and Tisbury Great 
Pond are in the program. We need to build 
community support to get the local cost share for 
the other eight pond systems.

Strategy W5-2: Set up management 
committees to prepare plans for each 
coastal pond. 
The selectmen in each town should appoint 
committees or designate existing committees 
for each coastal pond — similar to the 
Edgartown Ponds Advisory Committee, the 
Joint Sengekontacket Pond Committee or the 
Tashmoo Management Committee — tasked 
with evaluating the needs of each pond system 
in light of the Massachusetts Estuaries Report 
and preparing a plan to ensure the long-term 
sustainability of each pond. This will likely 
include measures to improve circulation, to 
increase wastewater treatment, to set nitrogen-
loading limits on new developments, to manage 
boating and fishing, and possibly to limit growth. 
Implementation is crucial, and each pond needs 
an ongoing water quality monitoring program 
to track water quality changes. The creation of 
zoning overlay (town or DCPC “water sheet” 
zoning) for water bodies is an option to provide 
an added layer of protection.

Strategy W5-3: Improve pond 
circulation through dredging, removal 
of tidal restrictions and carefully 
managed openings to the sea. 
The MEP should help identify potential to 
achieve required nitrogen reduction through 
improving tidal circulation by dredging. 
Measures to optimize tidal flow into coastal 
ponds might include maintenance dredging 
to remove shoals and channel fill; removal of 
culverts currently restricting tidal flow (Trapp’s 
Pond, Farm Pond under Beach Road), and 
identification of other possibly restrictive 
structures under roads (e.g. Hariph’s Bridge, 
north inlet into Sengekontacket Pond). If 
indicated by the circulation computer model, 
permits should be put in place to allow 
maintenance dredging to remove tidal flats 
that obstruct or impair tidal flow both at the 
entrance to the system and within the system. If 
economically feasible, acquisition of dredging 
equipment would allow timely dredging and 
minimize costs. The opening of the great ponds 
should be managed to maximize shellfish 
production by improving overall water quality 
while retaining oyster spat when they are in 
the water column in July; a summer opening is 
critical to overall pond system health. 

Strategy W5-4: Set regulations limiting 
nitrogen from new projects in sensitive 
watersheds. 
New projects in impaired coastal salt ponds 
(see preceding page) should be required to 
comply with nitrogen-loading limits, using 
the MVC’s interim limits until definitive limits 
are calculated by the Mass Estuaries Project. 
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Eelgrass loss: Eelgrass in coastal ponds and nearshore 
waters has declined by about 50% in the past fifty years 
and now only covers about half its potential habitat areas.
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The MVC already requires this for projects 
reviewed as Developments of Regional Impact. 
The towns should set up procedures to enact 
this for all projects within these watersheds. 
Similar review should take place with respect 
to phosphorus in fresh-water ponds, and could 
include mandatory review by Conservation 
Commissions of all projects within 300 feet 
of wetlands. It would be desirable to set up 
a system of impact fees, so that projects that 
are unable to adequately mitigate their impact 
on their property could pay a fee that would 
then be used to help finance an appropriate 
project that offsets at least an equivalent 
amount of nitrogen elsewhere in the watershed. 
In addition, broader watershed-based growth 
control may be needed to limit the addition of 
future new nitrogen loads from presently vacant 
land by rezoning to limit density and intensity 
of use, or by focusing growth within the reach 
of sewage collection systems.

Strategy W5-5: Increase shellfishing 
in coastal ponds by increasing habitat 
area and quality. 
The presence of shellfish, particularly oysters, 
quahogs and mussels, in a pond improves 
water quality by filtering water and removing 
nitrogen. Oysters remove nitrogen from the 
water and deposit it in the bottom sediments. 
When harvested, even more nitrogen is removed 
in their tissues and shells. To take advantage of 
these services, we need to improve habitat for 
wild populations and increase the opportunities 
for private shellfish aquaculture ventures. An 
expanded shellfishery will further improve water 
quality immediately, unlike a sewering project 
back in the watershed that might take years to 

have a positive impact. Growing techniques that 
minimize the visual and recreational impacts 
— such as bottom-culture and suspended mid-
water column culture — are preferred. Adequate 
financial support is needed for public shellfish 
management and propagation efforts. The 
possibility should be explored of developing 
a system of nitrogen trading rights that would 
allow developers to purchase rights from 
aquaculture operations that remove nitrogen 
from the water column. 

Strategy W5-6: Identify sources and 
reduce bacterial contamination that 
closes shellfish beds. 
Bacterial closures of shellfishing beds 
may reduce the potential for aquaculture, 
compounding the nitrogen-loading impact. 
Sources of bacterial contamination include 
stormwater runoff and waterfowl. Septic systems 
are a potential limited source due to active 
enforcement of the Title 5 health code. In all 
cases, the sources of bacteria should be identified 
and plans devised to reduce the sources. 

The nonmigratory goose population and the 
recent invasive double-crested cormorant are 
primary candidates for the Sengekontacket Pond 
bacterial closures based on source identification 
technology. It is highly likely that fecal bacterial 
contamination in other systems has a similar 
source. A comprehensive, humane approach 
addressing the waterfowl source (such as addling 
eggs) is needed. Stormwater runoff reduction is 
discussed in section 10.3. More frequent testing 
is needed by DMF or by other certified labs to 
acquire more data and to seek out a test that will 
identify truly pathogenic problems that require 
closure to protect public health.

Strategy W5-7: Manage boating and 
fishing to limit the impact on water 
quality. 
The committees should work with existing 
town committees, Shellfish Departments and 
Harbor Masters to map piers and mooring 
fields relative to shellfish and eelgrass beds to 
identify reasonable limits to their expansion 
based on knowledge of shellfish habitat, 
presence of eelgrass beds (now or historical) 
and capacity of systems such as water, 
wastewater, dock space, etc. The goal should 
be to limit the scale of mooring fields, pier 
construction, and recreational boating use 
to support quality shellfish habitat. Utilize 
environmentally sound mooring systems, such 
as elastic moorings, that do not impact eelgrass 
beds. Limit recreational use of motorboats and 
personal watercraft in fragile areas. Public 
education on appropriate boat maintenance 
practices (e.g. safe bottom paints) will help limit 
impacts on resources.

Storm runoff
10% Wastewater

42%

Acid rain
41%

Landscape
3%Agriculture

4%

Sources of Nitrogen: The average of sources of nitrogen 
in the Vineyard’s coastal ponds. The proportion in each pond 
varies considerably based on factors such as population and 
the relative sizes of the pond and watershed.
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