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Kingston and Duxbury Bay Watersheds of South Coastal
Introduction
The public process involved in creating this document included two steps,1) an assessment of the
Kingston and Duxbury Bay watersheds and 2) the development of a Five Year Action Plan. The
assessment involved extensive literature review and interviews with stakeholders. Based on this
process, information and a list of recommended actions were presented to the public at a public
forum for additional input and priority ranking. The recommended actions generated as part of the
assessment are listed at the end of the discussion of each goal. Based on the input and votes of
those who attended the public forum, some of these recommendations were included in the Five
Year Action Plan at the end of this chapter. Thus, this chapter consists of two parts; The
Assessment and the Five Year Action. The twelve members of the steering committee played a
crucial role in the guidance of this process (please refer to Appendix A for a detailed description of
the public process). This information is presented first for the Jones River Watershed followed by
the Duxbury Bay Watershed.

PART I. KINGSTON BAY AND JONES RIVER WATERSHED ASSESSMENT
1.0 Watershed Characteristics
Table 5-1 Kingston and Duxbury Bay Watershed Characteristics
Land Area
43 Square Miles
Primary Municipalities
Marshfield, Duxbury, Kingston, Pembroke
Protected Open Space
2978 Acres (11%)
Limited Open Space
991 acres (3.7%)
NHESP Priority Habitat for Rare Species
3,909 acres (14.4%)
Top three land uses
41% Forest; 30%Residential; 5.8% Salt Marsh
# of NPDES Permits-1
# of Dams-31
Most Impaired Waterbodies
All Estuaries, Jones River, Crossman Pond and Foundry
Pond
1.1 History
Colonial development in the Jones River favored major iron works and shipping industries. The
Jones River powered some of the most productive early businesses—sawmills, anchor works, tool
making, tack factories, agriculture and eventually woolen factories. Early residents of the town
practiced complex management of the water resource by operating seasonal dams to hydropower
sawmills and forges until April 1 each year when dams were removed and the annual migration of
anadromous fish began. Farming followed throughout the season on the rich bottom lands along
the river until timber harvests the following winter and reconstruction of the dams. Early in 1900’s
(Forge Pond dam 1905) and Triphammer (Wapping Road) dam were cast in concrete. Forges and
mills began to operate year round, though low flows and low head caused significant problems in
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the drier months—and the fish migration was interrupted. For a time leases were granted to
fishermen to carry bushels of herring and smelt beyond the dams to grow them commercially but
this practice died off in the last half of the last century.
Today land use in the Jones River watershed is dominated by housing and the businesses to
support a consumer society. A Regional school, regional shopping mall, layover yard for the
regional commuter train to Boston, a new major east-west highway, new town hall, police and fire,
and local schools have all been constructed in the last fifteen years. Annual growth rate in
Kingston has been sustained at about 30% during that period. The abutting communities of
Pembroke and Plymouth have also experienced exponential growth during the same period.
Former farmland is being converted to relatively dense housing under the state’s 40B zoning law.
Large sand and gravel operations which dominated the landscape for the last forty years are now
giving way to business, industrial development and denser 40R housing. Much of the
watershed’s gravel soils have been used as fill in development projects such as Boston’s Logan
airport, the Big Dig, and Hingham septic fields. Development, as in many parts of the
Commonwealth, has increased impervious surfaces and black-top parking lots and concrete
foundations are taking notable shape on the once rural landscape.
1.2 Water Resources
The Jones River watershed is thirty square miles overall and, includes the four Silver Lake towns of
Kingston, Pembroke, Halifax, and Plympton as well as portions of Duxbury and a very small part of
Plymouth. The Jones River was formed as the outlet to Glacial Lake Taunton about 15,000 years
ago. Please refer to the Kingston and Duxbury Bay Water Resources Map (Map 5-1). It is the
largest river draining to Cape Cod Bay, and represents a habitat demarcation zone for a variety of
species. The river is a low gradient coastal stream, 7.5 miles in over all length of the main stem
with nine contributing subwatersheds. The major tributaries of the River are Smelt Brook, Halls
(Stony) Brook, Furnace Brook, Fountainhead Brook, Jones River Brook, Pine Brook and Silver
Lake. The Jones River headwater, Silver Lake, is largely spring fed, and at 80 feet deep and a
mile square, is one of the largest natural lakes in Massachusetts. This remnant of the Wisconsin
period is the likely apex of the Plymouth-Carver Aquifer and is near the surface divide of Jones, the
North, and Taunton River systems. For the last 100 years the lake has been most valued for its
water supply— everyday 10 million gallons are diverted to Brockton and flushed down the Taunton
River. The Silver Lake watershed represents about 20% of the Jones River watershed that drains
to the main stem above the Elm Street dam. USGS has maintained a Stream gage at Elm St.
since the mid-1960’s. The town of Kingston recently upgraded this gage for instantaneous
readings which can now be accessed via the USGS Stream Stats on the www.usgs.gov website.
Until recently, loss of flow from Silver Lake to the Jones River as a result of the diversion was an
accepted practice.
1.3 Priority Land and Aquatic Habitats
Silver Lake Subwatershed
Silver Lake is a coastal plain pond habitat for six species of freshwater mussels. Two, the tidewater
mucket and eastern pondmussel are on the state list for special concern. Silver Lake is reportedly
home to one of New England’s largest populations of the pondmussel. The lake is also habitat for a
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wide variety of birds, reptiles, mammals, and fish. Bald eagles, sharp shinned and coopers hawk,
bluebirds and many seldom seen creatures can be seen near or in the lake. A variety of turtles
including the musk and wood turtles, the yellow spotted and paint turtles and perhaps the redbellied turtle live in and near Silver Lake, as does the terrestrial eastern box turtle. The endangered
timber rattle snake has also been seen over a long period at Silver Lake Sanctuary.
Examples of wildlife endemic to the watershed include: white-tail, deer, red fox, red and grey
squirrel, raccoon, skunk, muskrat, quail, mallards and black duck, bluebirds, red wing black birds,
wide varieties of dragon flies and damselflies. Sparse populations of cardinal flower can be seen
along the river corridor with ferns of many variety, occasional coyote and silver fox, river otter,
wood cock, wood duck, merganser, as well as seals, kingfishers, shorebirds, osprey, marsh hawks,
egrets, great blue herons, green heron and many red tail hawks can be seen near the estuary.
Fish in the system include resident native brook trout, tessellated darters, shiners, yellow perch,
large and small mouth bass, diadromous smelt, blueback herring, alewife, white perch, shad, sea
lamprey, and American eel. Grazing striped bass, bluefish and the occasional sand tiger shark
come into the estuary in the summer months.1
The Jones River watershed habitats include widespread white pine and oak forest, isolated stands
of hemlock, holly, beech, sassafras and chestnut. Community systems include freshwater
wetlands of red maple, hemlock, American holly, white and grey birch, basswood, swamp oak; salt
marsh along the estuary and bay include cord grass, spartina alterniflora, patens, iva frutescens;
shrubs of various sumac, crab apple, white, red cedar, and juniper. High bush blueberry, male
berry, winterberry, azelea, and swamp rose are examples of shrubbery—and of course there is
plenty of poison ivy everywhere.
Pine Brook Subwatershed
Pine Brook located in the middle reaches of the Jones River contains some of the best aquatic
species habitat, although base flow is remarkably less than most of the rest of the basin2, and flows
are becoming less predictable. This basin includes both the Howard and Pine Brook valleys and
has unique conditions which probably result from the extensive clay and till soils that produce
saturated wetland areas. The Howard Brook sub watershed that borders the Silver Lake watershed
is the smaller of the two and rises from ancient wetlands first converted to bogs and now to
housing. Howard Brook flows primarily south and east through a unique fen where springs seep
into the wetlands sustaining a natural bog area. The fen is surrounded by housing, but otherwise
protected because of the deep peat and saturation that has prevented the growth of trees, or other
alterations. Howard Brook merges with Pine Brook on town owned conservation land south of
Route 27, in the 270 acre Cranberry Watershed Preserve. Pine Brook supports the species of
special concern the Mystic Valley Amphipod. For this reason the Jones River Watershed
Association purchased 9 acres in Duxbury when it was proposed for development, and supports a
Conservation Restriction on adjacent Kingston land. Kingston owns the portion of Pine Brook
within the Cranberry Watershed Preserve and the Three Rivers Basin Conservancy just before the
1

See Silver Lake & Jones River watershed Study, Teal, ltd, 2000 Appendix 1A for additional species
listings
2
See GZA and Teal Reports for study results which suggest that base flow is between an annual September
low of 0.3 to April high of 0.8 cfsm, as compared with more typical ranges of a low of 0.9 and high of
2.1cfsm for the rest of Jones River basin.
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Brook’s confluence with the Jones River south of Grove Street. The town of Kingston owns
additional land along the river, the 70 acre Hathaway Preserve runs about a mile and a quarter
along the main stem to the point where the river picks up Spring Brook, just before entering the
cranberry bogs of owner Roger Correira. The conservation lands in this “middle reach” of the river
present a unique opportunity for habitat restoration and long term stewardship of Jones River
resources.
Furnace Brook Subwatershed
Furnace Brook has an overall length of 2.7 miles according to GZA with a topographic change in
elevation of 100 feet. The predominately sandy soils, bogs and small stream habitats in the upper
reach gives way to predominately forest cover with quick moving clear and cool water in the lower
reach until confluence with the Jones River—which is barely distinguishable from shrub swamp, as
a result of the high water management at Elm Street Dam. The spawning river herring and stocked
trout do find Furnace Brook and some make the journey through the network of failing and poorly
managed ladders to the pond habitats. Freshwater mussels must be plentiful in the stream based
on the spent shells that are the evidence of river otters at work. This habitat is essential to what
health and vitality remain in the freshwater portion of the Jones River and should be monitored as a
reference stream and to provide on-going evaluation of wildlife persistence in the watershed.
Sampson Park and adjacent Faunce Memorial Forest and water department lands provide
magnificent habitat for deer, coyote, hawks, wild turkey, wood-peckers, eastern box turtle, and owls
all of which can be seen wandering or skirting through the area. A tributary of Furnace Brook and
headwater wetlands on the east side of Elm Street has been declared by Mass Heritage to be
supporting habitat for one of the most significant populations of eastern box turtle in
Massachusetts.
Halls Brook
Blackwater Pond is a rare habitat that consists of deep peat and springs, as well as the many
stream influences. It reportedly contains the southernmost colony of black spruce in New England,
a remnant of the conifers prevalent during the last glaciation. The swamp, virtually impenetrable
during the growing season, also contains white cedar, white pine, holly, hemlock and a variety of
ferns and vines. It contains excellent wildlife habitat.
1.4 Hydrogeology
The retreat of the ice front formed a series of glacial lakes in low areas between the ice margin and
the deglaciated terrain. The largest glacial lake in southeastern Massachusetts developed in the
Taunton River valley and is commonly refereed to as Glacial Lake Taunton; it covers the westcentral part of Plymouth County and extends into Bristol County. The lake surface was
approximately 55-65 feet above present sea level. Deposited within this lake are fine textured
sediments consisting of varved silts and clays greater than 100 feet thick in some areas
(Hartshorn, 1960). The Jones River was the outlet for the lake during its final stages before filling
with sediments.3

3

Plymouth County Soil Survey General Geology of Plymouth County (Geology Links), By Jim Turenne

South Coastal Watershed Action Plan
9/13/20065
Watershed Action Alliance

5-5

The predominate soil type in the south western portion of Kingston (below Jones River) is the
Hinckley Windsor-Deerfiled series know to be deep, excessively to moderately well drained soil
formed in glacial fluvial deposits on outwash plains. Southeastern Kingston (below Jones) is the
Plymouth Carver aquifer known to be gently sloping, steep excessively drained soils formed in
thick sand deposits. The predominate soil type (although there is a mix) north of the Jones River
is a mix between the Montauk-Scituate-Norwell poorly drained soils formed in sandy loam eolian
material underlain by dense glacial till (derived from grantic material on uplands) and the
Birchwood, Poquonock-Mattapoisett soils which are very deep, nearly level to moderately steep
well drained to poorly drained soils in sandy mantled underlain by loam firm.

2.0 Water Quality Impacts
2.1 Stormwater Impacts
Stormwater Impacts on Water Quality of Ponds
Nutrients: Throughout the watershed, nearly every pond is 303(d) listed for either exotic or noxious
plants, and Foundry Pond, along Smelt Brook is listed for turbidity. Please refer to
Duxbury/Kingston Bay/Jones River Watersheds Assessment Map (Map 5-2). Most ponds are manmade impoundments with the exception of Silver Lake, Crossman Pond, Indian Pond, Blackwater
Pond and Smelt Pond. Recent algal blooms and water quality assessment in Silver Lake indicate
high levels of phosphorus and nitrogen, (where phosphorus is the limiting factor) over 1/3 of the
Silver Lake phosphorus load is diverted to it from Monponsett Pond4. Additional inputs probably
come from Furnace Pond as well. Both Monponsett and Furnace are 303(d) listed waters, with
intense residential development, failing septic systems and poorly managed landscape impacts
along their shores. The diversion of these poor quality waters into Silver Lake have caused lake
water quality to deteriorate drastically over the last decade. The table below depicts the water
quality issues for impaired ponds in the watershed.

4

ESS Silver Lake Water Quality Assessment
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Table 5-2. Impaired Ponds and Lakes of Jones River Watershed
Waterbodies At Risk
Impairment Category
Causes/Sources
Crossman Pond
(303d# MA 94032)
Kingston

Category 5: noxious aquatic plants (1)
100% surface coverage (2)

Stormwater outfall on eastern shore,
cranberry bogs, residential developmen
(2) Five percent impervious

Foundry Pond
(MA 303d# MA 94038)
Kingston

Category 5: Turbidity

Pembroke Street South
Pond ( 303d # MA 94117)
Kingston

Category 4c 80% submerged plant
cover (Cabomba caroliniana), white
foam (1)

Kingston Independence Mall, A solid
waste facility and cranberry bogs,
one outfall identified (2)
20% impervious
Erosion, cranberry bogs
3% impervious

Reeds Millpond
(303d# MA 94126)
Kingston
Silver Lake
(303d # MA 94143)
Kingston

Category 4c : Nutrients, Turbidity,
Dense infestation of Exotic Species

storm water run-off, eutrophication

Category 4c: Flow-impairment (1)

Flow diversion for Brockton PWS

Upper Chandler Pond
(303d #MA94165)
Duxbury
Smelt Pond
(303d# MA94184)
Kingston

Category 4c-dense plant cover (M.
Heterophyllum) (1)

Erosion, cranberry bogs (2)
3% impervious

Category 4c- Algal growth, dense plant
cover, non-native submerged species.

Harrub’s Corner Bog
Pond
(303d# 94061)
Kingston
Russell Pond
(303d# MA94133)
Kingston

Excessive Aquatic Vegetation (not
assessed by DEP) (2)

Cranberry fertilization and septic
leachate, commercial development
(Mall)
2 outfall pipes from houses; 6%
Impervious
Cranberry Bogs (2)
3% Impervious

Excessive Aquatic Vegetation (not
assessed by DEP) (2)

Upstream cranberry bogs and
stormwater discharges (2) Five
Percent Impervious

(1) DEP 2006 Water Quality Assessment
(2) Geo Syntec 2002 NPS Pollution Assessment, Kingston, Plymouth, Pembroke
Stormwater Impacts on Water Quality of the Jones River
The Jones River estuary to the Elm Street dam is on the State’s 303(d) list for pathogens with the
primary cause being stormwater outfalls, illicit discharges, or Plymouth Harbor. The Watershed
has 1089 acres of cranberry bogs, and 293 miles of paved or unpaved road. In 2002 GeoSyntec
investigated the tidal portion of the Jones River identifying 8 stormwater outfalls, and observing
South Coastal Watershed Action Plan
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residential encroachment along the shore (GeoSyntec 2002). Elevated phosphorus in the upper
segment (0.039 to 0.18 mg/L) and the middle segment (0.029 to 0.085 mg/L) were evident in water
quality sampling done in 2001 by the Division of Wildlife Management (DE, 2006) and evidence of
nutrient enrichment in was segments of the river included abundant macrophyte growth particularly
in the impounded and slow moving areas along the river. The Aquatic Life, Primary and Secondary
Contact Recreational and Aesthetic uses are all assessed as impaired for the upper section due to
fish passage barrier, low dissolved oxygen, and because of the aesthetically objectionable
amounts of algae and macrophyte growth as well as turbidity. The Aquatic Life and Secondary
Contact uses are impaired for the middle section of the river (Wapping Road Dam to Elm Street
Dam) for the same reasons. These conditions are exacerbated by the lack of flow resulting from
diversions associated with water withdrawals (DEP, 2006).
Based on a status report by the DMF for the shellfishing growing area, the Shellfish Harvesting Use
is assessed as impaired due to elevated fecal coliform counts particularly during wet weather. In
addition to stormwater runoff, potential pollution sources include waterfowl, and the Halls (Stoney
Brook and Tussock Brook) Brook tributary where septic systems in the center of town near the
brook contribute elevated bacteria counts. Because of this, and the chronic closure of all shellfish
beds due to high levels of fecal coliform, Kingston has constructed a sewer system in its tidal area.
A management plan for addressing sediment containment along roadways adjacent to the Jones
River is needed including the setting of priorities for seeking funding to correct stormwater conduits
to the river with poor sediment containment/removal (DEP, 2006) Stormwater is impacting water
quality throughout the Watershed, but several areas of significant impact are worth noting:
•

Mile Brook arises at cranberry bogs in Duxbury by Route 3 and flows south and west
through a series of culverts under the intersection of Route 3A and 53. At this junction
Mile Brook receives significant loads of road salt and sediments. The brook then daylights behind MacDonald’s and flows past the town of Kingston Winthrop Street well.
Mile Brook also crosses under Winthrop Street and flows into Blackwater Pond.

•

As the Jones River falls below Wapping Dam (Mid-Jones) it receives stormwater
discharge from Route 106 and from as far north as Route 27.

•

As Stony Brook leaves Blackwater Pond (near junction of Route 3A and Route 53) it is a
low gradient meandering stream that is prone to overgrowth. Stony Brook flows under
and through Kingston Center and receives direct discharges from Route 3A, extensive
parking lots and the MBTA RR track. Superheated stormwater impacts the brook with
sediments and concentrated pollutants. .

•

In the reach between 3A and Elm Street there are three small fresh water streams, First
Brook, Second Brook and Third Brook that contribute flow to the Jones River flowing from
south to north. The longest of these, First Brook has been determined (by DEP) to be a
perennial stream although it does not appear on USGS maps. These brooks are
significantly impacted by roads and sediments and provide critical smelt spawning habitat
and brook trout habitat. Third Brook is noted by the Division of Fish & Wildlife as a native
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brook trout stream. Efforts should be made to control the impacts to Third Brook as it is
naturally a high quality habitat stream.
•

Smelt Brook has been significantly altered by water withdrawals and impervious surface
impacts in the last fifteen years. The removal of millions of cubic yards of sand and gravel
from this Smelt Brook watershed, together with the development that includes the
Independence Mall with 15 acres of asphalt, the railroad layover facility and 2000 car
parking lot, the further development of the industrial park and nearby Lowe’s etc, as well
as the influence of the hundreds of acres of strip mining and paving at the Plymouth town
line Industrial Park and construction of route 44 all bring damaging influences to Smelt
Pond and Smelt Brook.
Road salt and sediments and blowing sand contribute to the accumulation of
contaminated materials, higher temperatures and depleted flows in the brook just before
it passes the capped Kingston land-fill and falls under the access road and Route 3.
Smelt Brook is piped under the highway and ramps for almost 500 feet. As the brook
day-lights behind RS Means Company in a wooded area of springs and important ancient
lands, it receives stormwater flow from a nearby condominium development to the west.
Smelt Brook then enters the Pawtucket Park conservation land and drains into Foundry
Pond. Foundry Pond is on the 303(d) list for turbidity—not a surprise considering the
journey through the industrial park and under route 3. Controls in these areas would
greatly improve the habitat qualities of this once gravel and riffle-full stream.

2.2 Impervious Surface Impacts
Table 5-3. Percent of Impervious Surface for each
Jones River Watershed

This table, based on 1999 MassGIS data, is
useful in determining where to focus
stormwater best management practices
improvements. According to the Center for
Watershed Protection, an area with less than
8% impervious surfaces is considered
"sensitive"; 12-20% is considered
"threatened"; and more than 20% is
considered "non-supporting" or urbanized.
This data is useful for communities to take
7%
steps to prevent stormwater impacts in
11.6%
sensitive areas. Please refer to Duxbury
Bay/Kingston Bay Watersheds Impervious Surface Vulnerability Map (Map 5-3).
Subwatershed
Duxbury Bay
Kingston Bay
Stony Brook
Halls Brook
Silver Lake
Upper Jones River
Lower Jones River (including
Smelt Brook)
Barrows Brook
Furnace Brook

% Impervious
8.9%
16.3%
17.1%
8.5%
8%
12.1%
17.2%

2.3 NPDES Permits
NPDES permits are required for groundwater discharges and large land area disturbance. Of the
former, Silver Lake high school, the Town of Kingston and Exxon station are known to have them
for contaminated ground water treatment systems. The Silver Lake Commons senior residential
facility, Silver Lake High School, Stop & Shop Plaza, Town and Country Mobil Home Park,
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Independence Mall and the Town have waste water treatment plant discharge permits. The Waste
Water Treatment Plant discharge to ground water in the Halls Brook watershed likely has quality
impacts before the brook travels under Winthrop Street. The town of Kingston is expected to
discharge effluent from its waste water treatment plant to be used on-site for irrigation of the golf
course but this has yet to happen.
Land clearing projects seem to avoid the process and lack of enforcement by regulators has meant
large periodic discharges of sediments to nearby waterways. The Clean Water Act Phase II
permitting process requires that municipalities enforce a program to reduce pollutants in
stormwater runoff from construction activities that resulting in land disturbances of greater than or
equal to one acre. This program must include erosion and sediment controls, site plan review,
inspection and enforcement. In addition, post-construction run-off must not exceed preconstruction run-off and that be achieved via site design to maximize open space, reduce the
amount of impervious surfaces (LID practices), and multichamber catch basins. The Town of
Kingston has launched a series of public education effort regarding Phase II requirements including
storm drain stenciling, and door hangers. In addition they have prioritized 5 areas for water quality
inlets to capture and settle sediments and are pursuing funding options (interview with Maureen
Thomas, Conservation Director, Town of Kingston). In general, there is a need to increase public
awareness of DEP issued NPDES permits for development (and redevelopment) projects in the
watershed so that public input is better incorporated into the terms of conditions intended to protect
our surface and ground waters.
2.4 Industrial Impairments
The pervious soils in the Jones River watershed have led to a number of issues as pollutants in the
groundwater can move freely through the soils. More specifically, Kingston’s Winthrop Street well
was closed first because of a release from a nearby dry cleaner (carbon tetrachloride) and then
finally due to at least one spill at the Rte 3A Exxon gas station which cause MTBE to migrate
toward the well. Other hot spots include near the headwater at Silver Lake high school of diesel
fuel in the groundwater, in the south eastern part of town near Kingston Oil, and on Stony Brook—
the former Herget Oil and Kingston Fire Station. Periodically, oil spills to the surface environment
occur—such as the spill of over 600 gallons of heating fuel that entered the storm drain system and
the Jones River in about 1991, the crash of an Exxon tanker truck on Route 3 near Mile Brook, car
crashes on the main roads that spill fuel into Mass Highway (Rte 3, 3A) drains that eventually lead
to the river.
Foundry Pond was created long ago by damming Smelt Brook to power the Cobb & Drew tack
factory and forge. Early in 1990’s the Watershed Association discovered that the abandoned
factory still contained barrels of cyanide crystals, oils, sulfuric acid tanks and other poisons that
were leaking into the brook that passed under the building. The leaking roof was washing exposed
contaminants into the river. The practice of the foundry workers had been to dump the waste
products into Smelt Brook for downstream disposal to Kingston Bay. Although the factory no longer
is in operation and the barrels of remaining products were removed under emergency superfund
action by EPA and DEP, Smelt Brook still runs through the building, the Foundry Pond dam
remains, and no one has tested the sediments behind the dam or in the stream bed.
South Coastal Watershed Action Plan
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2.5 Pesticide Impacts
The Jones River Watershed has been re-forested in the last 100 years following the colonial period
when almost all timber was removed for ship building, homes and export abroad. In Blackwater
swamp the southern most reach of colonized black spruce stands as habitat to rare and
endangered species—some of which probably still need to be identified. This mysterious area also
contains one of the most persistent problems of our era—the EEE bearing mosquito. As a result
the watershed has endured annual assaults of pesticides. In the last thirty-five years aerial
spraying of Sevin and Malathion gave way to ground applications of hormone inhibitors and
species specific bacterium larvacides,all to unknown effect. In addition, past practices for control of
the gypsy moth added to the pesticide load.
2.6 Agriculture
The Jones River watershed supports over 1100 aces of cranberry bogs (one-third of the South
Coastal basin crop)-most of which are located along streams and ponds with little or no separation
between the agricultural management and the natural resource. Each growing season begins with
multiple applications of nutrient soil amendments, fungicides, pesticides, growth inhibitors, and
herbicides to encourage the monoculture success over natural and invading elements. These
applications are repeated during the year. Early in the 1970’s the Division of Marine Fisheries
conducted a study of the sediments, the fish, and clams in Kingston and Duxbury Bay and found
significant levels of pesticides that we can expect would persist in the environment. Today,
although the use of certain impacts by promoting integrated pest management, the use of many of
these chemicals should be assumed to impact seriously on the natural water resources and local
habitats. Further study and assessment is warranted.

Water Quality Recommended Actions
Goal 1: Improve water quality by addressing point and non-point source pollution.
Watershed-wide Recommendations:
¾ Prioritize stormwater remediation based on size of watershed, impervious surface, land
use and proximity to waterbodies.
¾ Adopt Stormwater Utilities in order to fund on-going stormwater and drainage system
improvements.
¾ Adopt Stormwater bylaws or improve existing bylaws to meet Clean Water Act EPA Phase
II Regulations.
¾ Determine best method to improve stormwater management and upgrade/retrofit systems
associated with Mass Highway especially Rte 3A and Route 3.
¾ Inspect and improve road culverts and pipes that discharge directly to the river including
the Landing Road stone culvert to Stony Brook and the Route 3A stormwater drainage to
Jones River at Great Bridge, Jones River Landing, Town Landing at Ah de Nah and to
Stony Brook in Town Center and to Smelt Brook on Rte 3A.
South Coastal Watershed Action Plan
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¾ Develop and enforce watershed by-laws to protect the water quality and flows in Jones
River and its tributaries.
¾ Create and maintain a central source of available scientific data on water quality in
Kingston and Duxbury Bays.
¾ Review local construction practices and enforcement procedures and recommend changes
as appropriate to advance reduction of sediments and contaminants into the waterways.
¾ Develop and review farm plans with management guidance for bogs that will minimize
agricultural impacts to water quality and aquatic habitats
¾ Conduct bacteria sampling to evaluate effectiveness of point (Phase II stormwater permits,
sewering) and nonpoint source pollution control activities and other actions and to assess
the status of the Recreational uses (DEP, 2006).
¾ Local authorities should develop a management plan for addressing sediment containment
along roadways adjacent to the Jones River. This management plan can set priorities for
seeking funding to correct stormwater conduits to the river with poor sediment
containment/removal. The plan can also discuss advanced strategies for sediment
removal such as installation of an in-river sump to collect sediments near the spawning
habitat (Chase in preparation in DEP, 2006).
¾ Additional water quality sampling that includes pH and nutrient sampling be conducted
(Chase in preparation).
¾ Support passage of the federally approved boat sewage No Discharge Area (NDA) for the
entire Plymouth/Kingston/Duxbury Bay so the Bay is designated as an NDA by the 2006
boating season.
Recommendations for Silver Lake and Jones River headwater
¾ Brockton must establish a Comprehensive Water Management Plan (CWMP)and Operations
Plan in cooperation with local interests, that, at a minimum:
o Limits diversions of poor quality water into Silver Lake from Monponsett Pond
and Furnace Pond. Instead, as necessary to augment the supply, pipe these
waters directly to the Water Filtration Plant and retrofit the plant to handle these
inputs.
o Provides regular water quality monitoring for all water supply sources and
develops response, improvement and implementation plans to sustain natural
resources and Instream flows. Refine action plans annually.
o Restore natural continuous flow and connectivity between Silver Lake and Jones
River in order to support fish migration.
o Adopt and fund stewardship plans to protect quality of Silver Lake and Jones
River headwater habitats.
Recommendations for the middle reach of Jones River
¾ Implement a community process to evaluate and plan for the restoration of native fish and
diverse aquatic habitat for the river and tributaries between Elm Street Dam and Forge Pond
Dam. Include:
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o Year-round water quality assessment to determine the influences of road and
agricultural run-off. Evaluate cranberry bog water management practices and
record pesticide use. Develop Stream Teams for clearing and maintaining river
channel
Recommendations for First, Second and Third Brooks
¾ Mitigate existing stormwater drainage systems through structural improvements on Brook
Street and Second Brook Street. Bring Indian Pond Estates into compliance with town-bylaws
and NPDES permit.
¾ Eliminate sediment and landscape pollutants through public education and control of
construction projects.
¾ Kingston should purchase road thermometers for de-icing roads and minimize salt
applications in winter.
Recommendations for Stony Brook
¾ Require Mass Highway to invest in stormwater drainage improvements in Route 3A
¾ Ensure completion of 21e site cleanup
Recommendations for Smelt Brook
¾ Devise and implement municipal and Mass Highway plans to mitigate stormwater sediments
and limit road salt discharges in all areas that impact Smelt Brook (Industrial Park area and
Route 3 and 3A)
¾ Assess the sediment contaminants in Foundry Pond and nearby Smelt Brook

3.0 Aquatic Habitat Impairments
3.1 Invasive Species
Invasive Species Impact on Ponds
Six ponds (see Table 4-1) are listed in the draft 303(d) list as impaired by exotic species. A
detailed summary of the assessment for four of these ponds follows.
Reeds Mill Pond, an in-stream impoundment, is controlled by flash boards just before Pine Brook
flows under Route 27. The control structure is privately owned. The pond is state-listed for
excessive weed growth, but continues to support the fishermen’s favorite freshwater bass and
many turtles. Expansion of Route 27 will impact stormwater flows and require best management
practices The 1996 DEP synoptic survey found very dense floating leaf and submergent plants
covering more than 50% of the pond that included the non-native aquatic species Cabomba
caroliniana. The Primary and Secondary Contact Recreational and Aesthetic uses are not assessed
but are identified with an Alert Status because of the amount of C. caroliniana observed during the
1996 synoptic survey.
Russell Pond is impacted by exotic Eurasian milfoil and has turbidity problems from erosion
upstream at the so-called “Village at Russell Pond” development (GeoSyntec 2002). Roadway
run-off from Indian Pond also contributes to sediment and nutrient loads on a regular basis. The
dam at Silvia Pond is a twelve foot high concrete structure with a long pool and weir fish ladder.
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The connection between Russell and Silvia Pond is a dug channel. Russell Pond dam is an
earthen dam with no other remaining outlet. This dam has been investigated and is listed as a
Type II hazard and it is being watched by neighbors. It is owned by private parties who do not
reside in the area. The man-made Russell Pond now outlets to Sylvia Pond as well and these two
old mill ponds serve as the remaining upper spawning limit for the Jones River’s anadromous fish.
Sylvia Pond is owned by the Wildlands Trust of Southeastern Massachusetts and Russell Pond is
dominated by private forest and homes along most of its shore.
Smelt Pond is listed in Category 4c on the draft 2006 Integrated List of Waters due to impairment
from exotic species (draft document, MassDEP 2006). A DCR Lakes & Ponds grant was awarded in
1994 to identify, through monitoring, the potential sources of excessive nutrient (cranberry fertilization
and septic system leachate), develop a management plan and recommend BMPs. The 1996 DEP
synoptic survey found small patches of blue-green algae clumps and dense plant cover over about
50% of the pond that included the non-native aquatic species Myriophyllum heterophyllum (DEP,
2006). During the nonpoint field inspection, there was trash and evidence of shoreline erosion
observed. The southern end of the pond was shallow and had excessive floating vegetation (water
lily, spatterdock, water shield). The remainder of the pond displayed excessive amounts of
submerged non-native vegetation (Cabomba caroliniana and Myriophyllum heterophyllum)
(Geosyntec 2002). The pond is hydrologically associated with an adjacent cranberry bog
operation. Camp Nekon is a 193 acre property in Kingston which contains many woods roads, a
DEM fire tower, a parking area and a small beach on Smelt Pond (Kingston undated). The pond
is over 50 feet deep and is stocked with fish by the Division of Fish & Wildlife. Smelt Brook exits
the pond and travels under a dirt forested road before it is altered through a residential property. A
series of culverts that remain from a prior era of cranberry bog cultivation continue to hamper the
flow and cause ponding and the build up of sediment deltas through the Kingston Industrial Park
Lower Chandler Pond is listed in Category 4c of the draft 2006 Integrated List of Waters due to
impairment from exotic species (draft document, MassDEP 2006). During the nonpoint field
inspection, there was trash and evidence of shoreline erosion observed (GeoSyntec 2002). In
2001, MassDEP surveyed the pond for the purpose of TMDL development. Low DO/saturation
occurred at depths greater than 1.5m during two of the three surveys during the summer of 2001.
Lower Chandler Pond is a shallow waterbody draining cranberry bogs and wetlands. In-lake total
phosphorus concentrations were moderate although there were no other symptoms of excess
productivity. Three of the four Secchi disk depth measurements violated the bathing beach
guidance of four feet although this may have been the result of high color. One non-native aquatic
macrophyte Cabomba caroliniana was observed. The 1996 DEP synoptic survey found very dense
submergent plant cover extending to the surface throughout the pond that includes non-native
aquatic and wetland species Cabomba caroliniana and Lythrum salicaira. A limnological
investigation of the pond was prepared for the town of Duxbury (Fugro 1995). DCR Lakes and Pond
grant awarded in FY 1997 to use the herbicide SONAR to control Fanwort (Cabomba) (See Appendix
F- Grant Awards.) Because of the presence of a non-native aquatic macrophyte the Aquatic Life
Use is assessed as impaired (DEP 2006). Duxbury has tried to address the problem exotic
weeds in Chandler Pond with a harvester. Residences are built close to the pond with predictable
impacts from lawns, septic systems and nearby roads. Nutrients and the introduction of weeds by
transference from boats will continue to be a problem unless stringent controls are adopted to
correct and limit these impacts.
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3.2 Loss of Fish Runs and Potential Spawning Habitat
The Jones River provides a 7.6
mile conduit for the anadromous
fish of the Gulf of Maine to 640
acres of spawning habitat in Silver
Lake. Two impassable
impoundments block this passage;
Wapping Road dam (Route 106)
and the Forge Pond Dam
downstream of Silver Lake. While
the Jones River has been
harnessed for power for almost 400
years, only in the last 100 years
have dams become permanent
fixtures and obstructed the run of
the river. It is past time to correct
this insult. The dam on Wapping Road (Route 106) is the single most significant obstacle to fish
passage in the river. Constructed as a permanent dam at the turn of the last century this concrete
obstruction has little, of any, excuse to exist. The anadromous river herring climb the Elm Street
fish ladder and look to continue their passage upriver, only to butt their noses against this concrete
wall. A simple ladder installation is possible, but assessment should be made to remove the dam
entirely. Plans are being made by the Jones River Watershed Association to perform a public
evaluation in 2006 once funds are obtained..
Because fish cannot access Silver Lake, they turn to Furnace Brook which currently provides the
primary river herring spawning/nursery habitat for the Jones River system. Of the five fishways on
the stream, three function adequately with improvement needed to the weir pool ladder below
Sylvia Place Road and the fishway at Sylvia’s Pond. However, the connected Russel Pond
earthen dam and Sylvia’s Pond dam are in poor condition and may be lost, making free passage to
the spawning habitat at Silver Lake a priority. Stony Brook/Halls Brook has its source in 7.6 acre
Blackwater Pond, yet it is impounded by an 8.5 foot dam at its mouth, the historic C. Drew mill site.
Yet, smelt and river herring also spawn in at the base of the dam. A recent proposal to develop
senior housing on the adjacent property included a proposal for fish passage in an effort to restore
herring to Blackwater Pond. The hoped for result included control of some of the mosquito larvae
that make endangers people and animals in the Blackwater area.
.
Smelt Brook originates in 44 acre Smelt Pond and flows to the Jones River estuary with one
obstruction at Foundry Pond where it runs through the old mill structure. After its run through the
building, Smelt Brook enters a small wetland where a few smelt still will spawn and then under
Route 3A, between a restaurant parking lot and the sewer pumping station on either bank. This
small area is the best remaining smelt spawning habitat—within a small salt marsh that is being
aggressively invaded by Phragmities. Smelt Brook then passes through a culvert under the
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Railroad—a tidal restriction—and empties into the Jones River 3300 feet from the mouth of the
river at Kingston Bay.
For a period in its past, the Town of Kingston leased rights to its residents to capture smelt and
herring by the bushel for transport upstream to blocked spawning habitats. It is documented in
Kingston annual reports, DMF 1926 Report to the Legislature, Civic Progress of Kingston (1926),
and elsewhere, that this occurred at least into the 1920’s. Barrels of spawning smelt and herring
were captured downstream of the Cobb & Drew, the C. Drew forge, and Elm Street and taken to
upstream and into Smelt Pond, Crossman Pond and Silver Lake. Current efforts need to focus on
the free passage of fish by removing or alleviating the obstructions to Silver Lake.
3.3 Loss of Priority Land and Aquatic Habitat
Vernal Pools Besides the unique habitat in Blackwater, the watershed contains numerous vernal
pools where wood frogs, yellow spotted salamanders, tree frogs, spring peepers and other
amphibians breed. Most notable among them is Duke’s Hole which has been threatened by the
unchecked development at Indian Pond Estates golf complex. Also ten locally documented vernal
pools were filled during the construction of the re-located Route 44 through Kingston open space
and state forest lands. Impacts from neighborhood development, road run-off and lack of
understanding and appreciation of these important habitats have caused significant losses over the
last decade. Through local wetland protection by-laws the town of Kingston has taken steps to
protect within 100 feet of vernal pools as a no-disturb zone.
Tide Marsh
Below the dam, Stony Brook receives additional flow from Tussock Brook draining a fair sized
wetland complex in on the east side of Route 3 in Duxbury. A tide gate under the highway seems
to restrict flow and animals (seals, otter) from traveling into this exceptional looking marsh area.
Tussocks Brook is said to have high levels of fecal coliform bacteria and nitrogen. This evidence
should be further examined and the tide gate should be evaluated for purpose and function. The
lowest reach of Stony Brook is salt marsh that has been completely over taken by the invasive
Phragmities reed. Drainage along the highway and lack of tidal flow under Landing Road may be
contributing causes. Development of the nearby agricultural lands, former mill, fire station and oil
distribution site (21e clean-up continues) must be monitored and any impact must be mitigated to
prevent further loss of water quality and habitat viability.
3.4 Loss of Shellfish Habitat (see section 2.1-Impacts of Stormwater on the Estuaries)
Sediment deposition into the estuary and high nitrogen and nutrient loads have affected the
prevalence of eelgrass beds and as a consequence reduce productivity of the mud flats. In recent
years, the construction of the central sewer system in Kingston and improvements to septic
systems along the shore in Duxbury have opened shellfish beds that have been closed and
restricted since the 1920’s. Active shellfish seeding and management as well as new aquaculture
projects have renewed depleted shellfish-although periodic sediment and erosion events cause
persistent loss of year class, and stormwater impacts continue to contaminate shellfish on a regular
basis.
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Aquatic Habitat Protection Recommendations
Goal 2: Protect and Restore Natural Aquatic Habitats.
Watershed-wide Recommended Actions
¾ Evaluate feasibility for restoring diadromous fish to Silver Lake, assess all dams and
obstacles to fish passage in the watershed.
¾ Evaluate the functionality of all dams in the watershed and determine public acceptance
for removing them and restoring river connectivity
¾ Adopt by-laws to improve quality of the estuary through limits on boat traffic (speed) and
development of new docks and piers.
¾ Devise and implement a program to control the spread of phragmities, loosestrife and
other invasive plants in the estuary.
¾ Support efforts to improve availability/access (electronic or web site) to water quality and
biological monitoring data collected from DMF shellfish sampling stations.
¾ Support DMF’s smelt population research efforts.
¾ A smelt population investigation similar to that conducted between 1979 and 1981
(including key population variables such as sex, size, and age structure and spawning run
estimates) should be conducted to better evaluate the status of the smelt population in the
Jones River.
¾ Implement recommendations in the DMF shellfish management plans for area CCB44.0.
¾ Require no build zones within minimum 100 foot buffer to wetlands.
¾ Conduct species inventory and feasibility study for restoring fish passage, detail plans and
prioritize projects throughout the watershed.
¾ Create committees to inventory and describe dams and other obstructions to aquatic
habitat connectivity. Identify related issues and prioritize dams for removal or fish passage
where appropriate and draft dam management plans (include culverts).
¾ Develop Coastal Marsh restoration efforts including an environmentally sensitive
phragmite removal process.
¾ Work with town to improve habitats on conservation lands and identify property owners
along rivers and tributaries willing to protect land or grant conservation restrictions. Focus
on linking habitats of all kinds.
¾ Secure local and state funding for watershed association and sustainable citizen
monitoring and education projects.
Recommendations for Silver Lake and Jones River headwater
¾ Brockton must establish a Comprehensive Water Management Plan (CWMP)and Operations
Plan in cooperation with local interests that:
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o At a minimum provide a functioning low level outlet and fish passage at Forge
Pond Dam. Ideally remove the dam so that year-round connectivity is reestablished between Silver Lake and the Jones River.
o Develops management and monitoring plans (within the CWMP) for observing
the activity of fish and other important species in the areas affected by the water
supply diversions. For the purpose of this South Coastal WAP, monitoring at
Silver Lake, Jones River, Furnace Pond, and Herring Brook (Pembroke, North
River) are required.
Recommendations for Jones River Brook
¾ Develop a management plan for Jones River Brook to sustain continuous, uninterrupted stream
flow
o Develop target species and habitat goals for the sub-sub watersheds and advise
growers so that cooperative efforts can be adopted to help native trout recovery
in upper streams.
o Adopt a program to remove impediments to fish passage and provide bank
stabilization and shade where necessary.
Recommendations for Pine Brook
¾ A management plan should be developed to assist public and private parties in implementing a
comprehensive management plan to provide continuous reliable flow from impoundments and
re-establish stream connectivity and fish passage. The plan should address habitat restoration
activities to restore trout stream habitat, sinuosity and connectivity by eliminating old cranberry
ditch controls, and modifying the culvert under Grove Street.
¾
Recommendations for the middle reach of Jones River
¾ Implement a community process to evaluate and plan for the restoration of native fish and
diverse aquatic habitat for the river and tributaries between Elm Street Dam and Forge Pond
Dam. Include assessment of river at Correira bogs and determine need for additional
restoration and evaluate removal of Wapping Road dam or determine need for fish passage
Recommendations for First, Second and Third Brooks
¾ Evaluate removal or mitigation of obstacles to fish passage.
¾ Neighborhood stream teams to walk and manage obstacles once each year.
¾ On First Brook, establish a record of observations for the concrete channel along the RR
embankment and evaluate wetland mitigation and stormwater controls in the same area of
Cushman Drive.
Recommendations for Stony Brook
¾ Assess habitat health and species viability and inventory in Brackett’s Mill Pond and Bassett
Brook..
¾ Stabilization/shading adjacent to smelt spawning habitat in the Halls Brook tributary to the
Jones River.
¾ Provide water quality monitoring of Blackwater Pond and assess the potential to restore
spawning fish
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¾ Assemble stream team and a program to clear obstructions in Stony Brook from Town Center
to Blackwater
¾ Work with developers to remove or provide fish passage around Stony Brook/Maple Street
dam and maintain healthy habitat in the mill pond if the dam remains.
¾ Evaluate the Phragmities invasion: determine if the Landing Road tidal restriction is the cause.
¾ Assess and mitigate (remove) the tide gate under Route 3 at Tussock Brook.
Recommendations for Smelt Brook
¾ Develop a landscape plan to repair the tree canopy along the Smelt Brook border.
¾ Examine the usefulness, legality and function of the culvert restrictions through the Industrial
Park complex.
¾ Evaluate the Smelt spawning habitat by Route 3A.

4.0 Water Withdrawal and Flow Diversion Impacts
4.1 Water Withdrawal Overview
Table 5-4. Water Withdrawal by Jones River SubWatershed
Watershed

Use

Jones River (upper)

Brockton, PWS

Permitted Withdrawal
Amount
11.11 MGD (system wide)

Jones River (upper)Lower Chandler Pond
Jones River
upper/middle
Jones River
(middle/lower)
Jones River
(middle/lower)

Duxbury Water
Department
Cranberry Bogs

1.85 (1.23 registered;.062
permitted)-system wide
6 MGD

Kingston Water
Department
County Club at
Indian Pond
Estates

1.56 (.99 registered;.57
permitted)-system wide

Total

Consumptive/Non-consumptive
Consumptive, diversion out of
basin
Consumptive, part of out of basin to
Duxbury Bay
Non-consumptive/water quality
impacts
Non-consumptive, discharge within
basin
Illegal

20.51 MGD

Pembroke, Kingston and Duxbury have municipal water supply wells in the watershed and
Plympton residents derive private well supply (Table 5-4.). In recent years, the Rocky Mountain
Spring water company began extractions from the Jones River Brook tributary for its bulk water
supply business, and Aqualine supplies bulk water for residential pools and cruise ships. Including
the City of Brockton and town of Whitman that rely on the Silver Lake diversion, about 150,000
people rely on potable water from the Jones River watershed. In addition the watershed supports
irrigation needs for over 1100 acres of cranberry bog. Insert projected water use
4.2 Water Withdrawal Impacts
“The majority of the Jones River watershed currently contains flow rates to support aquatic habitat

under the current level of permitted and registered water withdrawals… Although the watershed as a
whole experiences streamflows which meet flow targets, there are nevertheless specific reaches of the
Jones River and its tributaries that are flow-impaired. The flow-impaired portion included the “Upper”
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Jones River (i.e., freshwater portion of the river above the Elm Street Dam) downstream of the Forge
Pond Dam” (GZA 2003).

The Jones River has been described as having the characteristics of a series of ponds, rather than
normal river flow and supporting fish that are pond species rather than river species. Soils, surface
water diversions, cranberry bog cultivation with impoundments, and groundwater withdrawals are
the most significant influences on flow quantity and volume.
Silver Lake Sub-basin
The Silver Lake is the geographic headwater of the Jones River basin with a sub-watershed of
about 4.07 square miles—two-thirds of its watershed is in Pembroke, most of the remaining is in
Kingston, with a bit in Plympton and the shoreline of Halifax. Silver Lake receives flow, under
natural conditions from Tubbs Meadow Brook and Little Brook in Pembroke and “Mirage” Brook in
Kingston. It is generally believed that the lake is recharged predominately from groundwater
springs and hence, if left alone, would have excellent water quality. Silver Lake is just over two
miles long, one-half mile wide and as deep as 80 feet. The lake is one mile square and about 640
acres—making it one of the largest natural lakes in Massachusetts.
The City of Brockton has pumped water out of Silver Lake for water supply since 1905. Reliance
on the lake was immediate and as the city grew rapidly, it began to abuse this privileged use.
Brockton routinely lowers Silver Lake during summer months to such an extent that vast areas of
Halifax
Plympton
the lake bed are
exposed. Extreme draw down occurred in the 1960’s and caused the state
legislature to permit the diversion of nearby ponds into Silver Lake to augment the Pembroke
supply. Since
1967 Brockton has diverted Monponsett Pond and Furnace Pond between October and May, with
restrictions. The City
has taken license from this permission (Acts of the Legislature 1964) to drain
Kingston
and re-fill Silver Lake causing the water quality in the lake to deteriorate greatly and impacting
wildlife resources and the Jones River.
Monponsett Pond, in Halifax and Hanson, is on the 303(d) list for weeds, nutrients, and
(pathogens). Power boats, lakeshore residential and commercial development, stormwater
drainage and cranberry bogs all influence the water quality. This poor quality water is diverted into
Silver Lake when available based on maintaining minimum elevation, at a rate of about 30MGD.
This tremendous volume is used to refill Silver Lake. Recent water quality assessments5 indicate
that there is very little difference between the water quality of Silver Lake and that of Monponsett
Pond. Contrary to the Federal Clean Water Act, the City has knowingly reduced the quality or its
own class A water supply. The same circumstances exist in Pembroke, where Furnace Pond, also
303(d) listed, is used to supplement Silver Lake when it is pumped to Tubbs Meadow Brook.
Furnace Pond has extremely poor water quality, high fecal coliform counts, high Phosphorus,
noxious weeds, and low dissolved oxygen—yet it is diverted into the Class A Silver Lake to
supplement Brockton’s water supply.
In the early 1980’s Brockton pumped up to 24 MGD from Silver Lake, drying up all nearby
residential wells. The City sought additional water from Kingston’s Pine Brook. Local citizen
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activism stopped further diversion of Jones River resources and raised questions of conservation
and appropriate use. Today, Brockton pumps less than 10MGD from the lake due to fixing leaks,
conservation, residential and municipal retrofits and loss of population. However, “water banking”
allowed by the DEP has caused most actual water savings to be re-allocated to new projects thus
maintaining an unfortunate and excessive reliance on Silver Lake. The draw down in Silver Lake
has ranged from four feet or so to as much as 24 vertical feet, which is below the intake structure 1
(see ESS 2003 Silver Lake Water Quality Assessment and Jeff Hanson, Hanson-Murphy
Associates 2006). This occurred in 1982 when the City installed two submersible pumps into the
lake. This radical lowering of the lake caused the death of vast numbers of freshwater mussels, fish
and even seagulls. More moderate declines still cause mussel death each year due to the rate of
withdrawal which can lower the lake an inch or more every day. The shallowness of the lakeshore
often means tremendous areas of exposure every week that include nursery habitats for mussels
and fish. The recent permitting of the Taunton River desalination plant is being looked to as the
window of opportunity to repair damage to Silver Lake by eliminating the annual draw down and
reducing the need for the diversions of poor quality water into the lake.
The following chart shows Silver Lake levels over the past ten years, where “0” elevation is full lake
level.
Figure 5-1. Silver Lake Water Levels 1996-2005
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Chart is from the City of Brockton daily pump records.

Upper Jones River ( Including Jones River Brook/Barrows Brook)
There is some persistent misconception that Silver Lake would not provide year-round flow to the
Jones River under natural conditions. However the GZA modeling effort describes that under
natural conditions the flow leaving Silver Lake for the Jones River in August would be about 7cfs
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and would range to 40cfs at other times of the year. Because of Forge Pond dam and lack of
physical management, now, when lake levels drop below the unnaturally high 47.0 the level of the
Forge Pond dam spillway, water that would otherwise flow to the Jones River, flows backwards into
Silver Lake.
Flow from Silver Lake to the Jones River is discontinuous, there is zero flow in “normal”
precipitation years from June to the following January. In dry years such as 2000-2002, this no
flow condition lasted 23 months, following only one month of flow in 1999. During most years flow
occurs at least between March and June. As of March 2006, Brockton and DEP are finalizing the
scope of work for a Comprehensive Water Management Plan that will at least examine providing
greater consistency of flow from Silver Lake to the Jones River. Supplemental water from the
newly approved Taunton River desalinization plant may allow the city to reduce its damaging
impact on Silver Lake and the Jones River. The GZA Jones River Watershed Report of April 2003
estimated that under natural conditions—even during periods of low precipitation—the October
minimum outflow to the river would fall no lower than 3.8cfs.
Forge Pond Dam, owned by the City of Brockton, restricts flow from Silver Lake. Forge Pond is
itself part of the Jones River and begins at the outlet of Silver Lake. It is a gross misconception that
the pond is owned by Brockton. Forge Pond has its own small watershed and even when Silver
Lake is drawn down, should provide flow downstream. However as a result of the dam and lack of
management or low level outlet, these small but potentially sustaining flows trickle backwards to
Silver Lake, robbing the Jones River of water. Wetlands downstream, on the east side of Lake
Street, provide base flow and replacement head to begin the Jones River trickle when the Silver
Lake diversion to Brockton leaves no water for the native ecosystem.
Forges Pond Dam (right)
Jones River below Forge Pond Dam,
June 1999 (below)

Forge dam
allows Jones
River to flow
backward to
Silver Lake
10-2002
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Right at Lake Street below the Forge Pond dam water is stagnant in summer and flows with
stormwater discharges with high sediment load and roadway contaminants. The river in this reach
from Silver Lake until the confluence of Jones River Brook and Pine Brook is generally wooded
after Lake Street crossing, but passes one cranberry bogs that pumps water from and discharges
back to the river. This reach has elevated phosphorus, low dissolved oxygen, high sediments, low
pH, and thus supports macroinvertebrates that suffer poor quality and warm-water fish (that favor
pond life, although red-fin and chain pickerel, tessellated darter, white sucker have all been
documented in this reach—even (pictured above) half out of water.
Jones River/Barrows Brook Watershed
In the Jones River Brook sub watershed, cranberry bogs in combination with gravel removal are
the biggest influence. The water table has been breeched in one area, and wetlands are filled and
excavated for cranberry bog operations in another. Trees are removed for these activities and the
Business Park and housing development. During the warmer months, water temperature in the
streams will rise due to impoundments and lack of canopy. Natural stream bed has been altered,
the stream passed through bogs and culverts replace natural sinuosity. The Barrows/Jones River
Brook headwater has similar difficulty in its beginnings as water is corralled to supply cranberry bog
impoundments (Southeastern, Black Cat, DeLorenzo) and is diverted, channelized and threaded
through bogs and under Ring Road where additional private wells pump water for irrigation
purposes. Flow monitoring at Harrubs corner (Rte 106) has shown that flow in Jones River can
drop five feet to nearly nothing over night. Jones River Watershed Study of macroinvertebrates
shows after the confluence of Jones River Brook and Barrows Brook that species are impacted by
low flows, and low species richness. Barrows/Jones River Brook then flows past another bog
complex (Harju) where its water is diverted from the main stem to irrigate the bogs before passing
to residential areas (Newcomb’s Mill Road development) east of West Street to the confluence with
the Jones River (from Silver Lake), just upstream of where Pine Brook enters Jones River.
Jones River Brook was once a native brook trout stream, with slope, velocity, riffles, and cold water
not usually present today. Trout are now farm-raised in the headwater by Brook Street (Plympton).
Native fish, if they are present, would have a hard time surviving alterations and diversions
associated with agricultural management.
At the Jones River Brook headwater, a new business that extracts water for sale in bulk and bottle
machines (Rocky Mountain Spring Water Co.) obtained a permit from the DEP with anticipated
impacts on spring flows. The Plympton Industrial Park, now under construction, also plans a
groundwater well for supply and a waste water treatment plant for on-site services Maps detail the
surface water divide here between the Jones River, Taunton River and Plymouth-Carver Aquifer. It
has been noted by DEP(DEP-SERO, Kermit Studley ) however, that groundwater flows to the
Jones River basin about two miles south of the surface water divide. GZA estimates that base flow
in the Jones River Brook sub-basin ranges from a September low of 1.3 cfsm to an April high of 3.5
cfsm or 6 to 16.7 cfs. They predict that the present day impacts (2003) will reduce that predicted
base flow by as much as 1cfs. For further information see GZA Report Table 3-4b for USGS
streamflow statistics for the low flow partial record (USGS 1996).
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Mid Section of the Jones River (Pine Brook, Jones River Main-Stem and Jones River MainStem)
Pine Brook
Figure 5-2. Jones River Subwatersheds

Pine Brook is the boundary between
Duxbury, Pembroke and Kingston. Water
flows out of Lower Chandler Pond
(Duxbury) is interrupted in seeming
random fashion and lack of any regulated
management is a problem. The Town of
Duxbury has a municipal supply well on
Lower Chandler Pond that pumped an
average of .23 MGD in 2002. There is an
area of about 1.42 square miles at the top
of the Pine Brook sub watershed that
appears to drain either to the Pine Brook
sub basin in groundwater flow, or to the
South River Basin depending on surface
water control in the cranberry bog
operation off of High Street in Duxbury.
Additional cranberry bogs downstream of
this headwater and along the main stem of
Pine Brook and Howard Brook have
impacts associated with management that delay and impound water, increase water temperature
and add nutrients or poisons. Bog conversion for housing development, while not approved easily
is happening within this sub-basin and will add to the impacts the lead to poor quality and lower
stream flows. These practices and other tree clearing along the streams will increase evaporation
and run-off rates. Because stream flows in Pine Brook sub-basin are already the lowest in the
Jones River basin these issues must be addressed effectively.
Jones River main stem
This reach begins as the river passes under the MBTA railroad track culvert at Grove Street (the
GZA map provided extends this sub-basin to Silver Lake) and turns east. The wooded perimeter
just south of the RR is now being permitted under 40B zoning. River quality is impaired due to lack
of flows from Silver Lake, and high phosphorus loads from road sediment, Monponsett Pond when
the lake does discharge to the river, and the cranberry bog upstream.
In general, base flow from Jones River bordering wetlands is relatively high under natural
conditions. (Persky, USGS1985). This is true on the south side of the Jones River where sand and
gravel is the dominant soils, but not north of the river (Pine Brook sub-basin). As the river turns
east it is joined by flows from Jones River Brook coming out of the subdivisions along West Street,
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and then Pine Brook coming down from recently acquired conservation lands—former cranberry
bogs. The river is wooded along this reach and the confluence of the three streams from the north
(Pine Brook), west (Jones River Brook) and south (Spring Brook) contribute greatly to the shape,
dimension and flow of the river. Unfortunately the development of the Correira bogs, immediately
downstream, has altered and damaged both the river and the once bordering vegetated wetlands,
impacting flow, quality and temperature.
Correria’s development, which began in the mid 1970’s, included the following non-permitted
activities: re-routing (mid 1980’s) and controlling Fountainhead Brook which flows from the south;
dredging the river, pumping from two locations along the main thread of the river (presently),
damning the main stem of the river (removed after order, 2005); and filling river and wetlands to
create additional bogs (2001). Request for remedial actions by the Watershed Association brought
needed attention to these activities and resulted at least in the removal of the in-river dam.
However alterations and damaging activities persist to this day and additional mitigation must occur
to recover lost habitats and restore fisheries.
Furnace Brook sub-basin
Just downstream of Wapping Road dam, Furnace Brook enters the Jones River. Sometimes called
Trout Brook, especially in its upper reach, Furnace Brook arises from Cranberry bog outflow near
Indian Pond. Flows are used for irrigation and flooding of bogs all along its up stream reach until
the brook falls into Sylvia Pond. Downstream from Sylvia Pond is Bryant Mill Pond, a small,
shallow pond along the fishway to the upper pond. Furnace Book then falls under a road and
through a fish ladder and under Elm Street to pass by a commercial landscape nursery that has
filled in bordering wetlands and cleared along its banks, and into Soules Pond, which is
constrained by another dam and fish ladder. The Town of Kingston owns the rest of the watershed
for Furnace Brook both for its three public water supply wells and conservation land. The
combined approved daily pumping rate for the three wells (2 near Soules Pond and one off South
Street) is 3MGD, however the town is not permitted to withdraw that much water in any day and the
“average” daily consumption from these wells is 0.5MGD Kingston Water Dept., personal
communication, March 21, 2006).
Tidal Jones (including Halls/Stony Brook, First, Second and Third Brook, Smelt Brook)
Halls (Stony) Brook
Halls Brook flows from the north side of the Jones River and arises in Duxbury near the retirement
community on Route 53. The Brook is fed from several branches as it empties into Blackwater
Pond. Halls Brook fills Bracket’s Mill Pond, a long past sawmill works, and is then used to irrigate
and flood cranberry bogs on Brookdale Street in Kingston, before picking up Bassets Brook and
continuing to Blackwater Pond.
Smelt Brook
Smelt Brook is tapped by the Kingston water supply well about one-half mile to the southeast. As
the town begins to contemplate another municipal well in this area, measures must be taken to
balance the water budget and provide means for Smelt Brook to receive needed recharge.
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Water Flow Restoration Recommended Actions
Goal 3: Maintain and Restore the Natural Hydrology of our Watersheds
Watershed-wide Recommendations:
¾ Adopt Low Impact Development Bylaws to minimize impervious surfaces and preserve
wetland buffers and recharge stormwater into native watersheds.
¾ Review practices with individual cranberry growers to evaluate chronic impacts on
streamflow due to manipulations, instream control and impoundments, use of culverts,
diversions and control structures. Develop guidance.
¾ Develop management plans for flow over and through dams at Wapping Road, Soules
Pond, Sylvia Place Pond, Elm St, and Stony Brook.
¾ Assess municipal action on flows/storage to develop strategies for keeping water local.
¾ Work with Riverways to develop inventory of crossing, impairments, structures and
prioritize for removal/mitigation efforts.
¾ Develop and implement plan to restore year-round flows to Jones River from Silver Lake.
¾ Develop a water balance plan for the watershed in areas that are affected by withdrawals
and include plans to provide mitigating storage.
¾ Develop a plan in all project applications to import sufficient water to the watershed to
replenish water exported for municipal use elsewhere.
¾ Additional information is needed to evaluate streamflow conditions in the Jones River as
they relate to municipal water withdrawals, climate and the discharge requirements of
anadromous fish in the Jones River (i.e., depths in riffles, egg crowding at low discharge
which can result in high egg mortality).
Recommendations for Silver Lake and Jones River headwater
Brockton must establish a Comprehensive Water Management Plan (CWMP)and Operations Plan
in cooperation with local interests, that, at a minimum addresses
¾ Maximum rate and level of draw down in Silver Lake such that freshwater mussels, and the
ecosystem of the Coastal Plain, Great Pond, are protected and enhanced. Provide a
continuous year round range of flows to the Jones River from Silver Lake that allows the river to
recover its aquatic functionality and connection to Cape Cod Bay
¾ Based on the above determine the expected reliable water supply yield from Silver Lake to the
Brockton water system. The draw down limits and flow considerations would also be used to
inform a new Firm Yield analysis and Drought Management Plan for system wide operations, as
well as establish targets for an Adaptive Management Plan that strives for ecosystem recovery
in the Jones River.
Recommendations for Jones River Brook
¾ Develop a management plan for Jones River Brook to sustain continuous, uninterrupted stream
flow by reviewing farm plans, water consumption and management by cranberry growers;
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Proposing stream by-passes in the headwaters so that brooks are separated from cranberry
bogs and appropriate tail-water recovery systems are constructed; providing irrigation
reservoirs and storage capacity to enhance ability to buffer water consumption in drier seasons
so that aquatic base flows and natural hydrographs can be maintained in streams; and
implementing a stream gauging and monitoring program to evaluate the impact of withdrawals
from the watershed.
Recommendations for Pine Brook
¾ Develop a water flow management plan and target fish species for upper Pine Brook. Include
private owners in comprehensive and cooperative planning processes.

Stewardship Recommended Actions
Goal 4: Strengthen local capacity to protect and enjoy watersheds
Watershed-wide Recommendations:
¾ Provide workshops & information brochures for town officials and residents to improve local
understanding of practices that adversely impact river and ecosystem resources, and
alternative methods to protect and improve water quality and native species habitats.
¾ Organize volunteers to collect species inventories and water quality data in Jones River
Watershed for input to Watershed Management and Restoration Action plans.
¾ Work with town to highlight areas of concern and special attention-provide constructive
forums to discuss issues so that town employees become first line of defense for
environmental protection.
¾ Provide funding for enforcement of local bylaws
¾ Provide state technical assistance to communities to develop and implement stormwater
bylaws, stormwater utilities, LID bylaws, and landscaping bylaws. Financial assistance for
community outreach is needed.
¾ Strengthen state leadership and financial spending on watershed protection and habitat
restoration measures.
¾ Local education programs in schools and with private non-profits regarding local
watershed ecology and stewardship.
Recommendations for Silver Lake and Jones River headwater
¾ Brockton must establish a Comprehensive Water Management Plan (CWMP)and Operations
Plan in cooperation with local interests that, at a minimum provide a Water Source
Environmental Stewardship Fund to protect and improve the ecosystems that sustain the water
supplies. This fund could be raised from water receipt revenues and would be used for projects
that help achieve the goal to sustain ecosystems impacted by water supply diversions
Recommendations for Pine Brook
¾ A management plan should be developed to assist public and private parties in implementing a
comprehensive management plan to provide continuous reliable flow from impoundments and
re-establish stream connectivity and fish passage. Develop a program of River Stewardship to
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provide long term implementation and monitoring. Include in this effort public education
regarding low impact organic lawn care and septic tank maintenance.
Recommendations for Stony Brook
¾ Provide watershed information to towns of Duxbury and Kingston, Mobile Home Park,
cranberry growers and homeowners who impact the quality and flow of the tributaries to
Blackwater Swamp. The objective is to improve local understanding or how these resources
are connected. Provide information to town center businesses regarding the fragile nature of
Stony Brook and ways they can help with managing their properties and parking lot.
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Part II. Kingston Bay /Jones River Watersheds Action Plan (Please refer to Map 5-4. Duxbury Bay and Kingston Bays Watershed Action Map.)
Priority Actions
Lead parties
Jones River Watershed
Goal #1 Improve Water Quality by addressing point and non-point sources of pollution
Proposed Actions for the next five years:
1.1 Limit diversions of poor quality water into Silver Lake and
Brockton, DEP, JRWA,
establish rate and limit of drawdown for Silver Lake. Establish rules
WAA
for diversions from Monponsett Pond and Furnace Pond.
Municipal Planning
1.2 Revise construction control permitting to include drainage
Boards, Conservation
design review and on-site enforcement by a designated municipal
Commissions, Building
official for all development and redevelopment projects.
Inspectors
1.3 Develop stream teams for at risk streams and develop
JRWA, Riverways,
management plans including outreach to residents to reduce
Kingston Conservation
pollutants from lawn fertilizer, animal waste, and personal care
Commission
products.

Funding sources

Calendar Years Subwatersheds
1 2 3 4 5

Silver Lake,
Furnace Pond
Municipal funds for
enforcement
Riverways Pond and Streams
Grant Program, Mass. Env.
Trust

1.4 Adopt guidance and specification for de-icing controls along
highways based on impacts to sensitive receptors in each town.
Fund Pilot programs for alternative de-icing. (Areas of concern:
Rte 3 and 3A, Bay Road, Lake Street, Route 27, Route 106, R

DEP, MHD, Municipal
Public Works
Departments

State Revolving Fund, Section
319 Grants

Stony Brook,
Jones River,
Smelt Brook

1.5 Review for adoption model stormwater bylaw developed by
Marshfield, Duxbury and Plymouth in 2005. Prioritize stormwater
remediation based on the percent of impervious surface and
severity of impact to waterbodies. Include a program of water
quality

Municipalities, Riverways,
DEP, Regional Planning
Agencies Watershed
Associations, CZM

EOEA Smart Growth TA
Grants, Riverways, Lakes and
Ponds Program, 604(b) Water
Quality Planning Grants,
Coastal Pollution Remediation
Grants, 319 Grants

Jones River
Estuary, First,
Second, Third
Brooks

1.6 Develop a Storm Water Utility or some means to fund on-going
Municipalities
stormwater remediation efforts.
1.7 Support passage of the federally approved boat sewage No
Discharge Area for the Kingston, Plymouth, Duxbury Bays
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Duxbury,
Kingston,
Plymouth Bays

Towns of Duxbury,
Kingston, Plymouth

1.8 Review Title V implementation by Board of Health in sensative
areas and propose local controls. Require advanced (tertiary
Board of Health
treatment) waste water systems in sensative areas. Develop
training requirements for Board of Health and developers.
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SRF

Priority Actions
Jones River Watershed
Goal #2 Protect and Restore Natural Aquatic Habitats
Proposed Actions for the next five years

Lead parties

Funding sources

Calendar Years Subwatersheds
1 2 3 4 5

Watershed Improvement
Grants, Army Corps of
Engineers (Sec 22)

Tussock Brook,
Wapping Road
dam, Soules
Pond, Sylvia
Place Pond, Elm
Street and Stony
Brook

Water Suppliers, Land
Trusts, Watershed
2.2 Protect and restore aquatic habitats by acquiring land adjacent Associations, Open
Space and CPA
to waterways or in aquifer protection districts. Enforce protective
set-backs as defined by local ordinances, the WPA, and the RPA. Committees, ConComms,
Planning Boards, DEP,
Update intermittent stream designations, and promote
Dept of Fish and Game,
Developers

CPA, Land Trusts, Self Help
Grants, Drinking Water Supply
Protection Grants, DFG Land
Protection Program,
CZM/NOAA-habitat
assessments. Municipal funds
for enforcement, Developers

All
subwatersheds;
priority habitat for
protection is land
adjacent to
Blackwater Pond

2.3 Develop a plan to manage/control spread of invasive species
and restore native species. Map and identify invasive plants that
pose a threat to native species.

CZM, Mass Bays
Program, Environmental
advocacy groups

CZM, MIT Sea Grant Program

2.4 Develop a fish restoration program in each community that
assesses, designs, and implements restoration plans for prioritized
sites. Part of this effort will include "Adopt a Fish Run" initiative
that engages the broader public in inventorying fish s

Watershed Associations,
Conservation
Commissions, Riverways,
Mass Bays Program

MA Environmental Trusts
Grants, Watershed
Improvement Grants, NOAA,
Gulf of Maine Council

2.5 Restore tidal wetlands by removing restrictions or using the
most appropriate methodology determined by adaptive
management restoration efforts.

Municipalities, CZM,
MAPC

Wetlands Restoration Program

2.1 Create town committees (inter-town when needed) to inventory
all flow impediments (impoundments, culvert, cranberry bog and
PWS diversions), identify flooding issues, prioritize dams for
removal, developing management plans for dams, and support
owner

ConComms, Watershed
Associations, DEP,
Office of Dam Safety,
Board of Selectmen,
MEMA, Riverways,
AgComms

2.6 Implement farm plans for cranberry bogs to minimize
Agriculture Commissions,
agricultural impacts to water quality, water flow, and aquatic
New Tax Incentives, NRCS,
Watershed Associations
habitats including pesticides. Establish guidance for private use of
Cape Cod Growers
DEP
the Jones river and tributaries with restoration imperatives.
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Crossman Pond,
Smelt Pond,
Russel Pond
Forge Pond damSilver Lake;
Furnace Pond,
Herring Brook,
Elm Street dam,
Smelt Brook
Tussock Brook

Mid-Jones River

Priority Actions
Jones River Watershed
2.7 Organize and empower Stream Management Teams to restore
degraded and at risk streams; and to develop consensus re:
objectives to sustain flow to support native habitats; organize
volunteers to develop species inventories

Lead parties
JRWA, Cranberry
Growers, Water
Suppliers, ConCom,
Riverways

Funding sources

Private Foundations,
Riverways

Goal #3 Maintain and Restore the Natural Hydrology of Watersheds
Proposed Actions for next five years
3.1 Develop water budgets by subwatershed in which habitat
Water Suppliers,
needs, water supply capacity availability and water management
Watershed Associations, Watershed Improvement
actions are defined and implemented to protect stream flow and
Grants
Riverways, USGS,
sustainability of watershed. Budgets should be based on data from
EOEA, WRC, DEP
flo
3.2 Work with Brockton and DEP to develop a Water Management
Plan that will sustain water levels to support freshwater mussels
and the ecosystem of Silver lake, while providing continuous year
round range of flows to Jones River from its headwater.
3.2 Develop locally integrated waste water, water supply and
stormwater plans based on subwatershed budgets and incorporate
such budgets into the WMA and DEP permitting decisions. The
plans will define measures to reduce I/I and maximize stormwater
recha

Brockton, DEP, JRWA,
WAA
DEP, Water Suppliers,
Watershed Associations,
Smart Growth TA Grants
Riverways, Regional
Planning Agencies
DEP, Municipalities,
Regional Planning
Agencies, Watershed
Associations

Smart Growth TA Grants

3.4 Evaluate feasibility of recycling waste water for irrigation
purposes in development projects and for the irrigation of golf
courses and recreation fields. Provide oversight and evaluation of
WWTP effluent reuse at Indian Pond Estates golf course.

Municipal Planning
Boards, DPWs, BOH,
DEP, Regional Planning
Agencies

Watershed Improvement
Grants
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Silver Lake and
Jones River
Headwater

Silver Lake and
Jones River
Headwater

3.3 Implement landscaping bylaws that promote the conservative
use of water by defining guidelines for irrigation systems with soil
moisture sensors, limiting size of lawns in new developments, and
encouraging the use of indigenous plants with less intens
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Calendar Years Subwatersheds
1 2 3 4 5
Jones River
Brook, Upper Pine
Brook, First,
Second and Third
Brooks

Third Brook

Priority Actions
Lead parties
Funding sources
Jones River Watersheds
Goal #4 Strengthen local capacity to protect and enjoy watersheds
Proposed Actions for next five years
Regional Planning
4.1 Develop regionally consistent smart growth bylaws and
Agencies to write regional
Smart Growth TA Grants,
regulations by town that focus on water protection measures
grant for state agency
604(b) grants, Private
inclusive of stormwater bylaws, stormwater utilities, low impact
budget (CZM) to fund
Foundations
development bylaws, landscaping bylaws, integrated water
circuit riders. All
conservation p
municipal boards
(including fire dept.).
Governor, EOEA, State
4.2 Strengthen state leadership on watershed protection measures
Representatives and
by engaging Federal and State elected officials and advocacy/user
Senators, WRC,
groups in watershed activities.
Watershed Associations

Watershed Improvement
Grants

4.3 Develop and Implement in-school and after-school
programming for hands-on watershed curriculum.

Gulf of Maine Council, MA
Local Schools,
Watershed Association, Environmental Trust, Private
Duxbury Maritime School Foundations

4.4 Continue regional "Greenscapes" education on landscaping
practices that protect water.

Watershed Associations,
Water Suppliers
Water Suppliers

4.5 Increase town capacity to implement applicable actions of this
plan by hiring CPA planner with CPA administrative funds. Also
encourage communities to use Massachusetts General Law
Chapter 53(h) that requires developers to fund an independent
review
4.6 Improve public education efforts on cable TV Access by
targeting message to region's demographic regarding water
conservation, lawn chemical applications, aquifer protection, and
wetlands/watershed ecology.
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Municipal Planning
Boards and Boards of
Selectmen

Community Preservation Act

JRWA, ConComs,
Access Cable TV, Mass
Bays Program

Watershed Improvement
Grants

Calendar Years Subwatersheds
1 2 3 4 5

Priority Actions
Jones River Watersheds
4.7 Develop funding capacity and support for JRWA and Jones
River Landing to promote the objectives of ecology, recreation, and
boatbuilding while developing the Landing as an environmental
heritage center.
4.8 Institute Source Water Environmental Stewardship Fund to
help sustain ecosystems impacted by water supply diversion (as
part of Brockton's Comprehensive Water Management Plan), and
ground water wells.
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Lead parties

Funding sources

JRWA, Towns of
Kingston and Duxbury,
Private Foundations.

Private Foundations, State
grants, community support

JRWA, City of Brockton,
DEP, Municipalities

City of Brockton (permit
requirement), Municipal water
rates

dar Years
1 2 3 4

Subwatersheds
5

PART III. Duxbury Bay Assessment
1.0 Duxbury Bay Watershed Characteristics
1.1 History
Duxbury is a coastal community of approximately 24 square miles, located 35 miles southeast of
Boston in Plymouth County. One of Massachusetts’ earliest communities, Duxbury was
incorporated in 1637. At the beginning of the eighteenth century, shipbuilding and fishing became
Duxbury’s major enterprise as they did with other New England shipbuilding towns. Duxbury,
however, was able to build ships at a lower cost than in England, because of its abundant timber
supply and sheltered harbor. As ships grew larger, they could no longer be accommodated in the
shallow waters of Duxbury Bay. Concurrently, timber supplies were dwindling. Workers and
master shipbuilders began moving away so that by the mid 1800’s all of Duxbury’s shipbuilding
enterprises had either closed or relocated elsewhere, severely depressing the Town’s economy.
In 1871 the railroad came to Duxbury. By bringing “summer people” to Boston’s South Shore and
employing many townspeople, it had a major social and economic impact on the community. The
development of cranberry bogs shifted the character of the town to light agriculture and
concurrently Duxbury became a summer haven for non-residents.
In 1963 the completion of Route 3, as did the first railroad, changed the complexion of Duxbury as
dramatically as the railroad had a century before. While maintaining the flavor of a summer resort,
Duxbury became a year-round home for many working in and around Boston. Services and
schools were expanded and upgraded to meet demand. The Old Colony Railroad, which resumed
operation in late 1997, has further impacted Duxbury. With Plymouth and Kingston as rail heads of
the Boston line, Duxbury and other surrounding towns are experiencing increasing pressure from
developers to build on marginal land. Rising land prices and falling cranberry prices have forced
some cranberry growers to downsize their operations or offer their land for house lots and
developments. The few remaining farms are under similar pressures. Assessed valuations of real
property rose 15% and 18% in fiscal years 2000 and 2001, respectively. The median sales price
for a single family home, which was $218,900 as recently as 1995, has risen to $615,000. Now,
more than ever, we need to achieve a balance between residential development and open space
so as to protect natural resources.
1.2 Water Resources
The Duxbury Bay is 12.7 square miles and includes the waters north and west of Saquish Head to
the tip of Plymouth Beach and from there to High cliff, Plymouth (excluding Back River and Bluefish
River, Duxbury and Jones River). Extensive saltmarsh is a significant landscape feature. Duxbury
Marsh contains over 1,000 acres. Island Creek and Eagles Nest Creek, which feed Duxbury Bay
also, incorporate wide adjacent saltmarshes which provide significant fish, shellfish, and waterfowl
habitat. The Town has several distinct, yet mutually dependent landforms. Duxbury Beach, a
narrow barrier beach no more than a few hundred yards deep at its widest point and 7 miles long.
Please refer to Kingston Bay and Duxbury Bay Watersheds Water Resource Map (Map 5-1).
Duxbury’s 1,149 acres of fresh water wetlands are also critical to protecting the town’s aquifers
because they serve as valuable groundwater recharge areas. These wetlands have relatively
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permeable floors through which captured storm water can easily infiltrate, and they serve as agents
of groundwater discharge when the water table is high. As a result, these wetlands simultaneously
function to enable aquifer replenishment and to provide important habitats for wildlife. The aquifer
that supplies the town’s public wells lies within the confines of the stratified drift formations. Much
of this land, some 4,000 acres, directly influences existing and future well sites in Duxbury because
of its groundwater recharge characteristics. A continuing open-space-planning objective is to
continue to identify and implement protection strategies to maximize groundwater protection.

Figure 5-3. The “Eastern Greenbelt” of the aquifer protection district, a significant
aquifer recharge area in the Back River Watershed.
Duxbury is entirely dependent on groundwater for its drinking water supply; so preserving recharge
areas is extremely important in open space planning. The protection of the recharge districts is
critical because Duxbury’s primary aquifer is wholly confined within town’s boundaries. The quality
and reliability of our water supply must not be underestimated. Good water not only enhances our
quality of life, but, as it becomes more scarce nationwide, augments the desirability of our
community. Groundwater is derived from a relatively thin stratified drift aquifer underlying the
central part of Duxbury and secondary aquifers scattered throughout the town. The groundwater
aquifer is integrally connected with, and flows into and out of lakes, streams, and coastal estuaries.
That is why stresses such as drought, sewage, and contamination affect the entire system.
Duxbury retained the engineering consulting firm, Whitman & Howard to delineate zones of
contribution to town’s wells and later retained IEP, Inc. to develop a comprehensive aquifer
protection program. The studies found that the uplands in the northern and western regions of the
town are comprised of compact drumlin till, which yields little or no water to wells and that stratified
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drift supports the principal aquifer in Town. It underlies most of the low terraces along North Hill
Marsh and West Brook and the swampy lowland areas bordering Island Creek Pond. The zone of
contribution underlying the North Hill Marsh is the most productive, supplying eight of the town’s
ten gravel packed wells. Unfortunately, the highly porous soils and the favorable hydraulic
characteristics of the stratified drift also make it highly vulnerable to contamination. In 1986,
Duxbury established Aquifer Protection Overlay Districts (APOD) to address the problem of
groundwater protection (Open Space Plan, 2002).
1.3 Priority Land and Aquatic Habitats
(The entire 1.3 section is credited to The Town of Duxbury Open Space Plan, 2001)
Rare and ecologically significant communities of plants and animals have been recorded in
Duxbury. As determined by The Massachusetts Division of Fisheries & Wildlife’s Natural Heritage
and Endangered Species Program, the rare species “hot spots” are concentrated in several areas,
including, Duxbury Beach and the surrounding salt marsh; North Hill Marsh; and along the South
River in the northern section of Duxbury. Duxbury has a very active shorebird protection program,
particularly for the piping plover and the least tern, which are listed as “threatened” and “special
concern,” respectively. However, it is recommended that additional protection of this area, which
continues through the salt marsh to Marshfield and south to Plymouth, would contribute many
species to state and national biodiversity.
North Hill Marsh is highlighted because it too contributes many species to state and national
biodiversity. Both the uplands and wetlands of this region serve as important habitat for the
spotted turtle, great blue heron, and the eastern box turtle. The turtles are listed as species of
“special concern” and the great blue heron is “watchlisted.” Other important sites, which extend
into Pembroke, are the open areas along the South River and its tributaries, and surrounding
uplands. Duxbury’s purchase of 353 acres at Camp Wing protected a significant corridor along the
South River. This will serve to protect the watershed and habitat for several rare and common
species of plants and animals. These include the american bittern, eastern box turtle, strigose
knotweed, variable sedge, and mystic valley amphipod. The american bittern and the variable
sedge are listed as “endangered,” and the strigose knotweed is listed as “special concern.”
Further protection of this area will require a coordinated effort between the two communities.
Duxbury’s 37 mile tidal shoreline is characterized by expansive coastal mudflats that sustain some
of the most important commercial and recreational shellfisheries in southeastern Massachusetts. In
recent years approximately 1400 to 1500 recreational permits per year have been issued.
Commercial permits are restricted to Duxbury residents only, and about 40 to 60 permits per year
have been issued in recent years. Ten permits per year are issued to harvest mussels and 15 for
razor clams (closed fisheries). There is a waiting list for both. A waiting list is also maintained and
when an opening occurs a public lottery is held. There are nearly 1600 residential vessels (boats)
within the three towns. This includes public and private moorings, marinas, and yacht clubs.
There are a total of 532 residential vessels in the Town of Duxbury, 161 in the Town of Kingston
and 833 in the Town of Plymouth. In addition to residential vessels there are approximately1359
transient vessels that visit the Bay annually (No Discharge Zone Application to EPA, 2005).
By January 2003 there were 21 shellfish aquaculture lease sites in operation in the Duxbury portion
of the bay raising American oysters on a total of 39 acres (Churchill, 2003 in DEP, 2006).
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Currently there is no aquaculture plan other than the regulations and procedures for grant approval
and operations. Because of increasing demand for grants and the lack of an overall plan the Board
of Selectmen have declared a moratorium on any new aquaculture grants until a plan has been
developed (Duxbury Management Plan, 2005).
Soft shell calms and razor clams can now be found in commercial quantities on the large inter-tidal
flats along the Duxbury side of the bay. Bay scallops have also been found. Most of the shellfish
beds are healthy due in part to an aggressive shellfish propagation and cultivation program
administered by the Duxbury Harbormaster/Coastal Resources Department and the
Massachusetts Division of Marine Fisheries. The program involves ongoing water quality sampling
in and around shellfish beds, reseeding, and monitoring of contaminated beds. Areas formerly
closed, such as the Bluefish River and Eagle’s Nest Bay have been opened conditionally
(November 1st to May 1st). Kingston Bay is now partially open. These improvements are also
partially due to completion of the shared community sewage disposal systems along the Bluefish
River and the Snug Harbor area. The Bay Road Shared System, now completed along with a new
sewer system in Kingston have allowed 1252 acres of shellfish beds to be reclassified as approve
and conditionally approved for shellfish harvest. Specific estimates of shellfish harvests are not
available for recent years, but the estimated recreational harvest of steamers climbed steadily from
250 bushels in 1983 to 12,000 bushels in 1996. The last estimate of mussel harvest available
(1997) reported a commercial harvest of only 1,626 bushels (Duxbury Bay Management Plan,
2005). In addition to shellfishing, Duxbury Bay also supports a small commercial lobster fishery
and finfishing. Most of Duxbury’s lobster boats work throughout Cape Cod Bay. The past five
years has seen a steady improvement in the health of Duxbury’s finfishery. Important commercial
and recreational species include Bluefish, Striped Bass, Taugtog, and Fluke. A number of finfish
charter boats operate out of Duxbury Bay, allowing residents and visitors to experience both bay
and off-shore fishing.
Back River Watershed (Eastern Greenbelt)
West Brook originates in the kettled lowlands of the North Hill Marshes, flows into a pond off
Tremont Street, and becomes Duck Hill River as it enters Duxbury Marsh. Further downstream it
becomes the Back River and flows into Duxbury Bay. The watershed is part of the Aquifer
Protection Zoning District for Drinking Water Supplies in the Towns of Marshfield and Duxbury.
Massachusetts Surface Water Quality Standards give the Back River an SA classification. These
waters are scenically significant. The saltwater areas are suitable for shellfish harvesting and the
North Hill Marsh area is used recreationally for fishing, birding, biking, horseback riding, crosscountry skiing, and walking. Of historical significance, a portion of the Green Harbor Path, a trail
laid out in the 1620’s from Plymouth to Scituate, runs along its eastern upland. North Hill Marsh is
surrounded by the Duxbury Town Forest, the Massachusetts Audubon Society North Hill Wildlife
Sanctuary, the Town’s North Hill Country Club, and Duxbury Conservation Land. Mayflower I and
II well sites and land owned by the Duxbury Rural and Historical Society are near the Marsh. Taken
together, these areas form contiguous open space of nearly 1,000 acres. The Massachusetts
Division of Fisheries and Wildlife designates a significant area surrounding and including the North
Hill Marsh as Estimated Habitat of Rare State-Listed Wetlands Wildlife and of Certified Vernal
Pools. Access is restricted on a small portion of this land which contains the Mayflower Wells. The
pond off Tremont Street also has restricted access, being within the Millbrook Water Supply area.
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Island Creek Watershed (Eastern Greenbelt)
This stream begins at Island Creek Pond, flows south to Mill Pond and exits through the saltmarsh
near Hicks Point into Kingston Bay. Island Creek Pond, accessed from Tobey Garden Street, is the
only Great Pond in Duxbury (a natural occurring body of water of more than 10 acres on which all
Commonwealth citizens have the right to fish, fowl, and navigate). It is actively used for fishing,
boating, and skating. Island Creek is one of two anadromous fish runs in Duxbury and contains a
fish ladder at Route 3A constructed by the Massachusetts Division of Fisheries and Wildlife. The
upper end of the watershed is part of the Aquifer Protection Zoning District for Duxbury’s Drinking
Water Supply.
Jones River Watershed (Western Greenbelt)
Pine Brook, which flows from Upper and Lower Chandler Mill Ponds, along with Halls Brook,
Bassett Brook, and Mile Brook are on the southerly portions of the Town of Duxbury. They feed
the Jones River. Mile Brook is part of the Aquifer Protection Zoning District for Drinking Water
Supplies for the Town of Kingston. Much of this Kingston watershed is listed as a High Priority Site
of Rare Species Habitat and Exemplary Natural Communities. The Massachusetts Surface Water
Quality Standards gives a B classification for the water in this river. The B classification designates
these waters as habitat for fish, aquatic life and wildlife, and for primary and secondary contact
recreation. B classified waters are suitable for irrigation and other agricultural uses. These waters
have consistently good aesthetic value.
Bluefish River Watershed (Eastern Greenbelt)
Originating in three branches located in the Millbrook, Houndsditch, and Depot Street areas, the
Bluefish River converges into one stream behind the Lower Alden School Complex, where it flows
through Wrights Dike (a former ice pond for the Wright Estate that was located on the present day
Duxbury High School property). From here, the Bluefish becomes a saltwater river discharging into
Duxbury Bay between Long Point and Bumpus Wharf. The River contains Duxbury’s second
anadromous fish run, with a privately-owned fish ladder south of Harrison Street, operating in the
Depot Street branch. Significant water quality research has been performed by the Massachusetts
Division of Marine Fisheries in an effort to determine the source of pollution responsible for closing
shellfish beds in the mouth of the River. The septic systems serving three buildings identified as
the primary sources of pollution, have been repaired. The three headwaters of this River are
located within the Aquifer Protection Zoning District for Duxbury’s Drinking Water Supply.
Duxbury Marshes (Eastern Greenbelt)
The Duxbury Salt Marsh comprises over 1,000 acres in Duxbury and Marshfield. This highly
productive marsh serves as both food source and habitat to invertebrates, such as shellfish, finfish,
birds, and mammals. Twice daily tides bring food and oxygen to the marsh while removing carbon
dioxide and wastes. Despite annoyance to humans, the marsh serves as a habitat for insects
which are vital to the food chain. Duxbury Bay, accessed by fourteen town landings, supports a
shellfishing industry of both hard and soft shell clams, blue mussels, and oysters, and is enjoyed
for boating, fishing, swimming, recreational shellfishing, and hunting. The marsh-bay habitat is
especially important to many species of waterfowl as an extensive winter feeding ground.
Some of the marshland is owned by the Town of Duxbury and the Duxbury Beach Reservation,
Inc.; however, much of the land is without title or privately held and it was recommended in the
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1969 Duxbury Comprehensive Plan that the Town acquire as much of the marsh as possible,
either by gift, easement, or outright purchase. The United States Fish and Wildlife Service has
included the Duxbury Marshes on their list of Important, Scarce, and Vulnerable Wetlands in the
Northeast United States Under the Authority of the Emergency Wetlands Resource Act. The site is
so listed because it has been identified by both the United States Fish and Wildlife Service
Category Plan for Preservation of Black Duck Wintering Habitat and the North American Waterfowl
Management Plan Atlantic Coast Joint Venture Report. The United States Environmental
Protection Agency has identified the Marshes as a Priority Wetland and the site is on the Nationwide River Inventory of Designated or Potential Wild and Scenic Rivers
1.4 Hydrogeology
Duxbury’s land features are a function of the underlying surficial geologic deposits. Bedrock was
formed during the Proterozoic age. The topography in Duxbury can generally be depicted as
sloping down from the uplands to Duxbury and Kingston Bays. In the western part of Town, rock
outcroppings can be observed near the intersection of Franklin and Temple Streets and near the
Pembroke border, The geologic deposits that formed over this bedrock base resulted from the late
Wisconsonian stage of glacial activity.
The two principal classes of geologic deposits found in Duxbury are till and stratified drift. The till
deposits, composed of poorly sorted and relatively packed sand, silt, and clay, are of interest to the
Town because of their poorer groundwater favorability. Delineation of till districts is useful in
defining the boundaries of Duxbury’s aquifer formations, as was done for the Town in 1994.
Examples of till-deposit areas include the coastline areas of Powder Point and Standish Shore, and
large areas surrounding the Phillips Brook lowlands.
The stratified drift is an especially important deposit classification as it contains and transmits
Duxbury’s only source of drinking water. These deposits are found throughout the central, eastern,
and southwestern sections of the community and are the most important to protect.
Soil types define land-use potentials of different areas of the community. Duxbury’s soils are
dominated by well to excessively drained and range in slope from level to very steep. The primary
soils are Scituate-Essex-Merrimac and Hinckley-Merrimac-Muck. A small, critical three percent of
the Town land consists of Hinckley-Carver Association soils on extremely steep slopes. These
provide the most favorable groundwater recharge conditions

2. Impairments to Water Quality
2.1 Stormwater Impacts on Water Quality
“Roadways are the most significant problem we have in terms of water quality. Towns need
monetary resources to do something about it"..Joe Grady, Conservation Administrator

A primary threat to all waterbodies in the watershed is the impact of pollution carried by stormwater
which originates from rain that travels over the ground surface until it either enters a water body
directly (surface run-off) or infiltrates into the groundwater and enters a water body from there
(baseflow). Runoff collects pollutants from the ground surfaces it encounters between the source
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and the receiving body (i.e., agriculture, asphalt, fertilizers). Non-point pollution from surface runoff
and discharges from storm water outfalls are the single largest source responsible for water quality
problems in lakes, rivers, and marine waters (DEP Stormwater Management Policy Letter, 1996
within Eel River Nutrient Management Plan, 2001). The map below depicts potential pollution
sources including storm drains, piers, boat landings, and catchbasins. The town has worked with
Mass Highway to address road pollution along 3A (as part of the repaving effort), and the priority
area for improvement is the storm drain system on Bay Road with targeted water sampling and
mapping of drain system in all sub-watersheds to further evaluate storm water impacts. The town
through its conservation office and bay commission should continue to seek funding for a survey
and/or bay modeling to measure and catalog the following pollution parameters: bacteria (dry/wet
condition, trends in beach closing), nutrients and eutrophication, toxic contaminants, and shellfish
disease.
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Figure 5-4. Duxbury Bay: Potential Pollution Sources and Indicators

2.2 Impervious Surface Impacts
(Please refer to Duxbury Bay/Kingston Bay Watershed Impervious Surface Vulnerability Map 5-3.)
Subwatershed
Duxbury Bay

% Impervious
8.9%

According to the Center for Watershed
Protection, an area with less than 8%
impervious surfaces is considered "sensitive"; 12-20% is considered "threatened"; and more than
20% is considered "non-supporting" or urbanized. This data in useful in developing stormwater
interventions for sensitive areas In order for communities to prevent additional stormwater
problems. Joe Grady, Conservation Administrator for the Town believes a drainage bylaw is
needed for homeowners to adequately address this challenge. A drainage bylaw will address
drainage issues for construction projects which currently do not fall under an existing permitting
system. The Town Planning Board is considering sponsoring a drainage bylaw in the spring of
2007 (Conversation with Christine Stickney, Town Planner, February 2006). In addition, the town
has amended new subdivision rules and regulations to include storm water best management
practices and left it as an option for engineers to include it in subdivisions of 4 or less homes.
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Duxbury and Kingston Bays
The Town of Duxbury has constructed improvements to septic system in the near coastal area.
The immediate result was the conditional opening of the shellfish beds (since closure in 1926Table 5.5).
Table 5.5 Shellfishing Status for Bluefish River, Duxbury Bay, Kingston Bay and Jones River
Shellfish Status
Bluefish
Duxbury Bay Kingston Bay Jones
River
River
Prohibited
20 acres
2 acres
1120 acres
66 acres
Conditionally Approved 47 acres
31 acres
0
0
Approved
27 acres
4,584 acres
133 acres
0
The town of Kingston issues 300 recreational and 4 commercial shellfish permits per year and the
town plans to obtain a permit in 2006 from the state to re-seed oysters in areas where they are
currently found (Tri-town application to EPA for No Discharge Zone).
Rain events precipitate 3-day closures of the shellfish beds, indicating that pollutants continue to
enter the system from riparian landscapes and road drainage systems. Waterquality monitoring
should focus on addressing stormwater sources (through the Phase II permits) and non-point
sources. There has been a slight decline in Eelgrass beds between 1998 and 2001 (4%). All
efforts should be made to support them passage of the federally approved boat sewage No
Discharge Area (NDA) for the entire Plymouth/Kingston/Duxbury Bay so the Bay is designated as
an NDA by the 2006 boating season. Please refer to Kingston and Duxbury Bay Watersheds
Assessment Map, Figure 5-2.
The 2002 Sanitary Survey of Kingston Bay identified potential pollution sources from: individual
septic systems; storm water runoff directly from storm drains and as carried into the bay through
Jones River and major creeks; large flocks of waterfowl present during the winter months and
pipes. As in the Duxbury section, the pipes primarily represent yard drains and seawall weep holes
draining the high groundwater table (Germano 2002). In the section of Duxbury Bay bordered by
Duxbury Beach, thirteen pipes were identified along residential seawalls or at roadway storm
drains; eight of which were tested for dry weather flow rate, salinity and fecal coliform
concentration. DMF concluded the flow was from fresh water springs in the area and did not
represent a problem for shellfish.
Large acreage of shellfish beds in Kingston Bay that were prohibited are now conditionally
available for harvesting due to the actions the Towns of Kingston and Duxbury have taken over the
last few years to address impacts from individual septic systems and storm water runoff. Duxbury
has required twenty-nine dwellings on the south side of Bay Road to connect to an upland
community septic system. Kingston has required more than four hundred houses in the Rocky
Nook and Jones River areas to connect to a recently constructed wastewater treatment plant in
Kingston utilizing SRF funds awarded by DEP. This discharge is permitted as a ground water
discharge (# 659-1) (Gould 2005 in DEP 2006). Both towns have also installed stormwater BMPs
at a number of locations to correct storm water runoff problems. In 2002, the town of Kingston
installed deep sump catch basins, a drainage conduit, and a pre-treatment and infiltration system
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at Cole Street (Rocky Nook) utilizing CPR grant funds. The town of Kingston is preparing for Phase
II construction that will expand sewer service to additional areas that are tributary to the Bay (Tritown application to EPA for No Discharge Zone).
Construction of storm water improvements at Gray’s Beach on the shores of Kingston Bay was
completed included swales, sand filters, curbing and deep sump catch basins with funds awarded
from DEP (DEP, 2006). Most recently, the Town of Duxbury was awarded a CPR grant for the
Snug Harbor Stormwater Mitigation Demonstration Project (FY2005). This project was completed
in June 2005. This project should remediate stormwater pollution from Washington Street and
Beaverbrook Lane that was identified by DMF as the primary source of pollution to Snug Harbor
(MA CZM 2005, in DEP, 2006).
There are eight beaches sampled in Duxbury, two on the ocean side of Duxbury Beach, and the
rest along the west side of Duxbury Bay and in Kingston Bay (Resource Map 3). In 2003, there
was one beach closure when samples taken at Shipyard Lane were over the limit on August 5 and
7. Starting with the next sample on August 12, bacteria levels were again well below the criteria
(Duxbury Bay Management Plan, 2005).
Bluefish River
According to DMF the Bluefish River is an important shellfish area, supporting both recreational
and commercial soft shelled clam, razor clam and blue mussel fisheries as well as quahogs (in
lesser abundance on the hard bottom near the mouth of the river (Churchill, 2003 in DEP, 2006).
Based on DMF Shellfish growing area status, the Shellfish Harvesting Use is assessed as impaired
for due to elevated fecal coliform bacteria counts (ranging from 120 to an estimated 1000
cfu/100ml). Three septic system sources were eliminated and the current sources are unknown
although municipal separate storm sewers are still suspected (DEP 2006). Six properties along
Washington, Harrison, and St. George Streets were listed as potential problems because of their
close proximity to the marsh, and the DMF recommended that the Board of health inspect their
specific systems. A storm drain system at the former A&P Plaza on Depot St. was cited as
problem and the town forced the property owner to design and install a new system that treats the
first flush. The Duxbury Yacht Club Golf Course and associated ponds contributes heavy runoff to
the river during storm events, and may contribute nutrients, fertilizers, pesticides, and feces from
waterfowl to the river (Duxbury Bay Management Plan, 2005).
Back River
During the summer and fall of 2003, however, high fecal coliform counts at Station 9, in the Duck
Hill River in the western part of the marsh, caused the river upstream of the sampling station to be
closed to shellfishing. This was the first time that any part of the Back River system had not been
approved for shellfishing. DMF personnel did not have an opinion as to the cause of the high
coliform levels.
2.3 NPDES Permits
Duxbury is fortunate to have been spared significant environmental problems. There are no
hazardous waste disposal sites in the community. The former landfill, a twelve acre site on
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Mayflower St., was closed and capped in 1976 and replaced with a transfer station. Two former
private landfill sites, the McNeil Dump for demolition debris and a regional stump dump on Keene
St., are no longer in operation. The McNeil Dump is within Zone II of an Aquifer Protection
Overlay District and needs to be capped. The Keene St. site needs to have the stumps removed
or the site capped. The presence of Methyl Tertiary Butyl Ether (MTBE) at the Damon #2 and the
Mill Brook #2 wells has raised serious concerns and the shutting down of wells by the Water
Department. The Damon wells are currently being tested for yield and the Department continues
to monitor all wells for elevated levels of MTBE and other possible contaminants. Recent testing
appears to indicate that MTBE levels may be decreasing over time.
Because Duxbury lacks a sewer system, there is great concern that the spread of residential
subdivisions will impact drinking water supplies. Septic systems encroaching on the zones of
contribution to municipal wells are a threat because they can discharge nitrogen and other
undesirable chemicals into the groundwater. In addition to approximately 400 underground storage
tanks for home heating oil, 23 commercial underground storage tanks are being monitored by the
Duxbury Fire Department at 13 locations.
2.1 Pesticides
The town operates 55 acres of cranberry bogs and. The Open Space Plans calls for an integrated pest
management plan to reduce or eliminate the application of pesticides and herbicides on Town owned
properties and support education of private property owners regarding environmental impacts of
pesticides and herbicides.

Water Quality Protection Recommended Actions
Goal 1: Improve Water Quality by addressing point and non-point sources of pollution.
Watershed-wide recommendations:
¾ Develop a cooperative watershed protection plan with neighboring communities.
¾ Continue to monitor water quality within each of the six watersheds as well as Kingston and
Duxbury Bays. Report status to public and implement corrective action.
¾ Continue to monitor water quality within each of the six watersheds as well as Kingston and
Duxbury Bays. Report status to public and implement corrective action.
¾ Utilize weed harvester on Duxbury ponds and educate pond associations of the implications of
nutrients and fertilizers on the recreational use of the ponds.
¾ Investigate and develop an Integrated Pest Management Plan to reduce or eliminate the
application of pesticides and herbicides on Town owned properties” and support education of
private property owners regarding environmental impacts of pesticides and herbicides.
¾ A program should be established to prioritize storm drains for installation of Best Management
Practices (BMPs) so that the Bay is protected from existing and future levels of non-point
source pollution. As a first step locate all storm drains and water quality data from drains.
Support establishment of storm water by-Law and staffing to implement it.
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¾ Support the Harbormaster’s Office in the establishment and maintenance of a No Discharge
Zone for marine sanitary devices in Duxbury waters.
¾ Institute Stormwater Utility in order to fund on-going stormwater and drainage improvement
systems.
¾ Adopt Stormwater Bylaws or improve existing bylaws to meet Clean Water Act Phase II
Requirements.
¾ Address stormwater, sand and salt use practices along highways, major roads (Bay Road and
Rt. 3A) and commercial corridors.

3.0 Aquatic Habitat Impairments
3.1 Invasive Species
Invasive Species Impact on Ponds
Nutrients: Stormwater carrying pollutants from fertilizer, septic leachate, roadways as well as
potential nutrient run-off from agricultural activities in the watershed provide nutrients on which
invasive species thrive. Of the six ponds listed in the DEP Water Quality Assessment report, only
two were assessed and both ponds are listed on the draft 2006 list of impaired waters. The town
has developed pond management plans for both these ponds and the Duxbury Open Space plans
calls for an education program for pond residents regarding pond pollution and the use of the weed
harvester to control growth.
Lower Chandler Pond (MA94091) During the nonpoint field inspection, there was trash and
evidence of shoreline erosion observed (GeoSyntec 2002) and 3 outfalls were identified. In
2001, MassDEP surveyed the pond for the purpose of TMDL development. Low DO/saturation
occurred at depths greater than 1.5m during two of the three surveys during the summer of
2001. Lower Chandler Pond is a 27 acre shallow waterbody draining cranberry bogs and
wetlands. In-lake total phosphorus concentrations were moderate although there were no
other symptoms of excess productivity. Three of the four Secchi disk depth measurements
violated the bathing beach guidance of four feet although this may have been the result of high
color. One non-native aquatic macrophyte Cabomba caroliniana was observed. The 1996
DEP synoptic survey found very dense submergent plant cover extending to the surface
throughout the pond that includes non-native aquatic and wetland species Cabomba
caroliniana and Lythrum salicaira. A limnological investigation of the pond was prepared for the
town of Duxbury (Fugro 1995). DCR Lakes and Pond grant awarded in FY 1997 to use the
herbicide SONAR to control Fanwort (Cabomba). Because of the presence of a non-native
aquatic macrophyte the Aquatic Life Use is assessed as impaired. Sources of pollution
include cranberry bogs (104 acres in watershed) and stormwater. Geosyntec recommends in
their report a more detailed study of nutrients, an updated aquatic vegetation study,
investigation of illicit discharge and education of the residents regarding pond pollution.
Island Creek Pond (MA 94073). The 1996 DWM synoptic survey found emergent plants
encroaching around shore and the non-native aquatic species Cabomba caroliniana (Appendix
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C, Table C1). The Town received two MA DCR Lakes and Ponds Grants, in FY 1995 and
1999, to assess and remediate excessive vegetative growth (Appendix F). The Recreational
and Aesthetics uses are not assessed but are identified with an Alert Status because of the
historic density of a non-native aquatic macrophyte.
Invasive Species Impact in Estuaries:
Invasive species are posing a problem along the shoreline as well. More specifically, phragmites,
an invasive of tidal marshes are a significant issue for the Bluefish River due to the historic
dumping of dredging material by the Army Corps of Engineers. The Duxbury Bay Management
Plans calls for maintaining vegetation on public lands along the shoreline so that invasive species
and rampant vegetative growth do not block scenic vistas. Also, the Town Conservation
Commission is seeking funding for a feasibility study to remove phragmite from the Bluefish River.
3.2 Loss of Fish Runs and Potential Spawning Habitat
The town has undertaken the restoration an historic alewife and rainbow smelt fish run including
Island Creek (2 miles long), Mill Pond (7 acres) and Island Creek Pond (a great pond of 35 acres)*.
The project will optimize riverine habitat for rainbow smelt passage and spawning while restoring
access for herring to existing spawning and nursery habitat in Mill Pond and Island Creek Pond.
Historically, the Island Creek fish run predates European contact. It is likely that native peoples
used the herring from Island Creek to fertilize their corn as they did from other fish runs in the area
such as Stoney Brook (Fish Henry, Duxbury Historian). Historical records show settlers valued the
fish enough to manage and protect the run for the public even as they developed mills to harness
its power.
Community Preservation Committee (CPC) funds (appropriated in 2005) will restore the historic
fish run by rebuilding two historic structures: the fish ladder on Island Creek at Mill Pond and the
water control structure at Island Creek Pond. Both have decayed and need improvement to
restore herring passage. The water control structure on Island Creek at Island Creek Pond will be
rebuilt with natural granite, conserving the natural and historic beauty of the site. In addition, a
long-term management plan will be developed and implemented with CPC participation.
The Duxbury Conservation Commission, Massachusetts Division of Marine Fisheries, United
States Fish and Wildlife Service, Duxbury Community Preservation Committee, Battelle, Coastal
Wetland Restoration Program funded by Duke Power and the National Oceanic and Atmospheric
Administration thru the Gulf of Maine Council and the Fish American Foundation are all contributing
and participating in the herring restoration project. Boy Scouts have initiated signage project with
Battelle, construction companies have volunteered, and Mass Highway Department (MHD) is
mitigating road runoff with Best Management Practices (deep sumps in catch basins and grassy
swales) in partnership with the Conservation Commission on property at Mill Pond. Plans have
been completed for the fish ladder and drainage projects by the MHD and the Town DPW.
Additional herring runs targeted for restoration include Stony Brook, Millbrook and the Blue Fish
River (Duxbury Management Plan, 2005). West Brook flows from North Hill Marsh, a 43.1 acre
bog reservoir and forms a second 5.3 acre impoundment at Tremont Street. The culvert at
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Tremont St. is not passable and access for spawning herring is needed at the 8 foot drop culvert at
the upper impoundment’s outlet. Passage facilities at this point, in combination with a water flow
regulation could result in a substantial river herring population in this stream (Rebak, 2005).
3.3 Loss of Aquatic Habitat
Tidal Marsh: Blue Fish River has been significantly impaired by phragmites, due largely to the
historic dumping of dredged soils by the Army Corp of Engineers. In the 1940’s and 50’s dredge
spoils from the Town Pier at the Mattakeeset Court were pumped up Harrison St. and deposited in
a diked area on top of the salt marsh of the Bluefish River. Tidal restrictions at the Washington
Street Bridge as well as the Harrison Street Bridge contribute to the phragmites problem in the
Bluefish. Restoration of the Estuary is a high priority of the Town and officials are seeking
funding for a full assessment of the estuary including water quality improvements, the need for
buffer zones, education of land owners regarding non point pollution and phragmite removal.
Duxbury Bay: The conflicting use of the Bay is a growing problem and the Duxbury Bay
Management Plan calls for Comprehensive Use plan that will identify areas of critical Marine
Habitats (to protect Eel Grass and other benthic communities), mooring free areas, address access
concerns and identify zones for other uses (Duxbury Bay management plan). Between the three
towns of Duxbury, Kingston and Plymouth there are nearly 1600 residential vessels and 1359
transient vessels that visit the Bay annually (Application for No Discharge Zone, 2005).
The plan also recommends that a Duxbury, Kingston, and Plymouth continue to develop regional
stewardship approaches to the Bay. This is a high priority of the Town.
Buffers: The Town of Duxbury has targeted the acquisition of 1500 acres (30% of remaining opens
space) for parcels that protect the aquifer, freshwater and saltwater wetlands, and surface waters
(3 of the 7 criteria qualifying criteria for acquisition) Duxbury Open Space Plan, 2001). The town
would also like to pursue conservation management plans for all conservation owned lands. In
addition, the town has implemented a town wide land clearing bylaw that prevents folks from
creating a lawn over 30,000 square feet with out a permit. In permitted projects, town officials walk
the property clearly marking the line of clearing.
3.4 Loss of Shellfish Habitat (see section 2.1-Impacts of Stormwater on the Estuaries)
GOAL 2: Protect and Restore Natural Aquatic Habitats
¾ Aquatic Habitat Restoration and Protection Recommendations
¾ Develop and promote an updated land acquisition/protection strategy based on the greenbelt
concept.
¾ Develop a coordinated strategy with neighboring communities to protect natural resources.
¾ Develop a long-range financial strategy for acquiring, protecting, and managing Duxbury’s
open space adjacent or near to important water resources including identification of outside
financial resources. Prioritized linked land acquisition to maintain intake habitat of all kinds.
¾ Establish new land clearing and grading regulations to limit clearing of vegetation and
topological changes and protect surface and ground water supplies.
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¾ Identify unprotected saltmarsh and freshwater wetland areas and their landowners.
¾ Develop a cooperative watershed protection plan with neighboring communities.
¾ Complete Island Creek Rainbow Smelt and Herring Run Restoration Project and determine
feasibility in West Brook and Blue Fish River.
¾ Devise a program to control/manage the spread of invasive aquatic species and restore native
species where possible.
Duxbury Bay
¾ Develop a resource-based Bay Management Plan that includes the Towns of Duxbury,
Marshfield, Kingston, and Plymouth to protect our coastal resources, identify sensitive
ecological areas, and determine use zones as necessary.
¾ Implement thorough and consistent recordkeeping for the shellfish program as a basis for
management decisions.
¾ Create and maintain an Aquaculture Management Plan to determine the potential for
aquaculture in the bay, and develop guidelines for grant siting and administration including use
conflict analysis.
¾ Update comprehensive shellfish management plan, including monitoring and proactive
restoration (Shellfish Committee).
¾ Restore and Protect Eel Grass.
¾ Restore shellfish beds to unconditionally open where possible.
Duxbury Beach
¾ Continue erosion control program thru sand nourishment, annual vegetative plantings, and
maintenance of pedestrian and vehicular barriers.
¾ Continue Endangered Species Monitoring Program at Duxbury Beach and maintain and
expand habitat for endangered and common bird species at Duxbury Beach.
Blue Fish River
¾ Purse funding for Blue Fish Restoration Project including water quality assessment, phragmite
removal feasibility study, land owner education, and land protection measures.

4.0 Water Withdrawal and Flow Diversion Impacts
4.1 Water Withdrawal Overview

Table 5-6. Water Withdrawal in Duxbury Bay Watershed

Watershed
Duxbury Bay
Watershed

Use
Duxbury Water Department

Permitted Withdrawal Amount
1.85 MGD (1.23 registered; .62 permitted)system wide
Mayflower Sand & Gravel
1.0 MGD registered
Cranberry Bogs
5 MGD
Total
7.85 MGD
(source-DEP, 2006- see end of chapter for a list of all the MassGIS wells depicted on the
Assessment Map)
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Ten gravel packed wells are in operation. It is projected that demand will continue to be in
compliance with permitted levels until 2010. The Dufresne-Henry Engineering Study recommends
that new water supply be pursued and that a storage tank be constructed in the northern section of
Town. The Town is moving forward on the permitting process of the Damon Wells.
The Town is implementing conservation measures and has revised its rate structure to address
high water use. Fines have been imposed on those who disregard water restrictions imposed
during drought periods. These efforts are consistent with the mandates of the Department of
Environmental Protection. Unfortunately, the restrictions have encouraged the drilling of private
wells into the primary aquifer for irrigation purposes, which are not regulated by the Town. The IEP
Inc. report specifically warns against drilling wells in the eastern sections of Town which could
result in salt water intrusion into the wells and subsequently infiltrate the aquifer. To date, there is
no evidence that this has occurred.
As a growing residential community, Duxbury’s most obvious measurable contaminant threats are
from septic waste and fertilizers. Accordingly, aquifer studies have focused on minimum lot size
requirements to ensure that the groundwater system is capable of diluting nitrates to keep nitrogen
concentrations less than 10 parts per million and the town requires lot sizes to be a minimum of
60,000 square feet. In the aquifer protection district. Expansion of pre-existing housing,
commercial, and municipal structures must also be adequately regulated. High density
development on Gurnet Road and portions of Washington Street have necessitated the installation
of costly public sewer projects. Construction of the Bay Road Shared System project commenced
in the fall of 2001. It is likely that additional shared systems will be constructed in the near future.
For the past thirty-five years, protection of the aquifer has been the primary rationale behind open
space planning because of the Town’s dependence on groundwater for its water supply. Misuse or
contamination of this supply will have a direct impact on the residents of Duxbury; depressing land
values, municipal income sources, and leading to costly remedial measures. Therefore,
development within aquifer recharge zones must be well controlled so as to insure against
degradation of our most precious resource.
Water Withdrawal and Water Supply Protection Recommended Actions
Goal 3: Maintain and Restore the Natural Hydrology of our Watersheds
¾ Develop an overall strategy for protecting the Town’s drinking water supply through regulation
and acquisition.
¾ Implement landscaping bylaws that promote conservation of water in developments and
redevelopments.
¾ Protect water that directly contributes to aquifer recharge from contamination, runoff, and
diversion.
¾ Develop an Education Plan to convince residents of the value of protecting wetlands and
Duxbury’s aquifers.
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¾ Identify financial resources needed to implement a land protection strategy around bodies of
water and existing and future well sites.
¾ Through a joint effort, earmark funds for purchase of new aquifer protection property.
¾ Minimize development in Aquifer Protection Districts by amending the planning board rules and
regulations to include a policy of Right of First Refusal for proposed subdivision plans of 12 lots
or more.
¾ Adopt Low Impact Development Bylaws to minimize impervious surfaces and preserve wetland
buffers and recharge stormwater into native watersheds.
Goal 4: Strengthen Local Capacity to protect and enjoy watersheds
¾ Improve public education efforts through the use of cable TV access, presentations, and
Duxbury school programs where appropriate. Expand public education on water conservation,
lawn chemical application, aquifer protection, and new water resources acquisitions.
¾ Educate the public about the value of natural resources and ecosystems through periodic
newspaper articles, presentations, and walks, and explore the use of public access TV
¾ Continue to promote pond associations.
¾ Conduct Bay use survey including assessment of increasing demand for public services.
¾ Gather and document the regulatory bodies and regulations regarding bay uses to serve as a
"Users Guide"
¾ Prepare a public/private access rights brochure
¾ Develop a restoration and user project related education, including: signage, brochures,
volunteer opportunities, greenscape education, green boating, and green marinas.
¾ Develop adult and child-oriented curriculum in public and private programs including watershed
basics, bay specific ecology, and restoration issues.
¾ Provide constructive forum for all town employees to highlight concerns of special attention so
that towns become first line of defense and protection.
¾ Provide technical assistance to communities to develop and implement stormwater bylaws,
stormwater utilities, LID bylaws, and landscaping bylaws. Financial assistance for community
outreach is needed.
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Table 5-7. Public Water Supply Wells in Kingston and Duxbury Bays Watershed
SITE_NAME
TOWN
TYPE
WEBSTER WELL # 2
EVERGREEN ST. WELL # 1
EVERGREEN ST. WELL # 2
MAYFLOWER WELL #2
DEPOT ST. GP WELL
DAMON WELL II
DAMON WELL I
MILLBROOK POND WELL
TREMONT WELL # 1
TREMONT WELL #2
LAKE SHORE DR. WELL
PARTRIDGE RD. GP WELL
MAYFLOWER ST. WELL
WINTHROP ST. GP WELL
SOUTH ST. GP WELL
MILLGATE RD. GP WELL
SOULES POND GP WELL # 1
GRASSY HOLE GP WELL
TRACKLE POND WELL
SOULES POND TUB. WELL
PROPOSED SITE #1-86
SILVER LAKE
GP WELL # 3
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DUXBURY
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DUXBURY
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KINGSTON
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GW
GW
GW
GW
GW
PW
PW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
GW
PW
SW
GW

PART IV. Duxbury Bay Watershed Action Plan (Please refer to Kingston and Duxbury Bay Action Plan, Map 5-4)
Priority Actions
Lead parties
Duxbury Watersheds
Goal #1 Improve Water Quality by addressing point and non-point sources of pollution
Proposed Actions for the next five years:

Funding sources

Calendar Years Subwatersheds
1 2 3 4 5

1.1 Adopt model stormwater bylaw developed by Marshfield,
Duxbury and Plymouth in 2005. Prioritize stormwater remediation
based on size of watershed, the percent of impervious surface and
proximity to waterbodies. Include a program of water quality
testing to track progress and improvements. Develop a TMDL for
pathogen impacted 303(d) list waters.

Municipalities, Riverways,
DEP, Regional Planning
Agencies Watershed
Associations, CZM

EOEA Smart Growth TA
Grants, Riverways, Lakes and
Ponds Program, 604(b) Water
Quality Planning Grants,
Coastal Pollution Remediation
Grants

All 6 subwatersheds

1.2 Revise construction control permitting to include drainage
design review and on-site enforcement by a designated municipal
official for all development and redevelopment projects.

Municipal Planning
Boards, Conservation
Commissions, Building
Inspectors

Municipal funds for
enforcement

All 6 subwatersheds

Municipalities

Smart Growth TA Grants

1.3 Develop a Storm Water Utility or some means to fund on-going
stormwater remediation efforts.
1.4 Adopt guidance and specification for de-icing controls along
highways based on impacts to sensitive receptors. Fund Pilot
programs for Liquid Calcium Chloride.
1.5 Support passage of the federally approved boat sewage No
Discharge Area for the Duxbury, Kingston and Plymouth Bays
Goal #2 Protect and Restore Natural Aquatic Habitats
Proposed Actions for the next five years
2.1 Develop a regional resource management plan for
Duxbury/Kingston Bay. Identify and protect sensitive ecological
areas and "use zones" as necessary.

DEP, MHD, Municipal
Public Works
Departments
Towns of Plymouth,
Duxbury, Kingston, EPA

State Revolving Fund, Section
319 Grants

Towns of Kingston and
Duxbury, Marshfield and
Plymouth
ConComms, Watershed
2.2 Create town committees (inter-town when needed) to inventory
Associations, DEP,
all flow impediments (impoundments, culvert, cranberry bog and
Watershed Improvement
Office of Dam Safety,
PWS diversions), identify flooding issues, prioritize dams for
Grants, Army Corps of
Board of Selectmen,
removal, and support owners in the permitting process for flow
Engineers (Sec 22)
MEMA, Riverways,
impediment removal.
AgComms
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Rte. 3, Rte. 3A,
Bay Road
Duxbury, Kingston,
Plymouth Bays

Duxbury Bay

Back River

Calendar Years Subwatersheds
1 2 3 4 5

Priority Actions
Duxbury Watersheds

Lead parties

Funding sources

2.3 Protect and restore aquatic habitats by acquiring land adjacent
to waterways or in aquifer protection districts. Enforce protective
set-backs as defined by local ordinances, the WPA, and the RPA.
Update intermittent stream designations, and promote local zoning
ordinances to protect NHESP habitats by requiring a natural
resource assessment prior to permitting.

Water Suppliers, Land
Trusts, CPA Committees,
ConComms, Planning
Boards, DEP, Dept of
Fish and Game,
Developers

CPA, Land Trusts, Self Help
Grants, Drinking Water Supply
Protection Grants, DFG Land
Protection Program,
CZM/NOAA-habitat
assessments. Municipal funds
for enforcement, Developers

2.4 Develop a plan to manage/control spread of invasive species
and restore native species. Map and identify invasive plants that
pose a threat to native species.

CZM, Mass Bays
Program

CZM, MIT Sea Grant Program

Bluefish River, Back
River, Lower
Chandler Pond

2.5 Develop a fish restoration program in each community that
assesses, designs, and implements restoration plans for prioritized
sites. Part of this effort will include "Adopt a Fish Run" initiative
that engages the broader public in its implementation.

Watershed Associations,
Conservation
Commissions, Riverways,
Mass Bays Program

MA Environmental Trusts
Grants, Watershed
Improvement Grants, NOAA,
Gulf of Maine Council

Continue Island
Creek Project,
Assess West Brook

2.6 Restore tidal wetlands by removing restrictions or using the
most appropriate methodology determined by adaptive
management restoration efforts.

Municipalities, CZM,
MAPC

Wetlands Restoration Program

Bluefish River

2.7 Implement farm plans with management guidance for bogs that
Agriculture Commissions,
New Tax Incentives
will minimize agricultural impacts to water quality and aquatic
Watershed Associations
habitats including pesticide control.

Town operated
bogs

2.8 Open all shellfish beds for harvest

Division of Marine
Fisheries, Conservation
Commission, Bay
Commission

Duxbury, Kingston
Bays

2.9 Implement Stream or Lake Management Teams for degraded
or at-risk Streams.

Riverways, Watershed
Associations, Water
Suppliers

Island Creek,
Bluefish River,
Lower Chandler
Pond
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Lakes and Ponds Program

Priority Actions
Lead parties
Duxbury Watersheds
Goal #3 Maintain and Restore the Natural Hydrology of Watersheds
Proposed Actions for next five years

Funding sources

3.1 Develop water budgets by subwatershed in which habitat
needs, water supply capacity availability and water management
actions are defined and implemented to protect stream flow and to
promote the sustainability of watershed.

Water Suppliers,
Watershed Associations, Watershed Improvement
Riverways, USGS,
Grants
EOEA, WRC, DEP

3.2 Develop locally integrated waste water, water supply and
stormwater plans based on subwatershed budgets and incorporate
such budgets into the WMA and DEP permitting decisions. The
plans will define measures to maximize groundwater recharge.

DEP, Water Suppliers,
Watershed Associations,
Smart Growth TA Grants
Riverways, Regional
Planning Agencies

3.3 Implement landscaping bylaws that promote the conservative
DEP, Municipalities,
use of water by defining guidelines for irrigation systems with soil
Regional Planning
moisture sensors, limiting size of lawns in new developments, and
Agencies, Watershed
encouraging the use of indigenous plants with less intensive water
Associations
needs.
3.4 Minimize development in Aquifer Protection District by
Municipal Planning
amending the planning board regulations to include a policy of
Boards, Board of
Right of First Refusal for proposed subdivision plans of 12 lots or Selectmen, Town of
more.
Duxbury
Goal #4 Strengthen local capacity to protect and enjoy watersheds
Proposed Actions for next five years
4.1 Develop regionally consistent smart growth bylaws and
regulations by town that focus on water protection measures
inclusive of stormwater bylaws, stormwater utilities, low impact
development bylaws, landscaping bylaws, integrated water
conservation plans. Provide circuit rider for technical assistance,
and target municipal funds for bylaw enforcement.

Regional Planning
Agencies and Watershed
Associations to write
Smart Growth TA Grants,
regional grant for state
604(b) grants, Private
agency budget (CZM) to
Foundations
fund circuit riders. All
municipal boards
(including fire dept.).

Governor, EOEA, State
4.2 Strengthen state leadership on watershed protection measures
Representatives and
by engaging Federal and State elected officials and advocacy/user
Senators, WRC,
groups in watershed activities.
Watershed Associations
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Smart Growth TA Grants

Watershed Improvement
Grants

Calendar Years Subwatersheds
1 2 3 4 5

Priority Actions
Duxbury Watersheds

Lead parties

Funding sources

4.3 Develop and Implement in-school and after-school
programming for hands-on watershed curriculum.

Local Schools, Duxbury
Bay Maritime School,
Jones River Landing

4.4 Continue regional "Greenscapes" education on landscaping
practices that protect water.

Watershed Associations,
Water Suppliers
Water Suppliers

4.5 Increase town capacity to implement applicable actions of this
plan by hiring CPA planner with CPA administrative funds. Also
encourage communities to use Massachusetts General Law
Chapter 53(h) that requires developers to fund an independent
review of proposed projects.
4.6 Improve public education efforts on cable TV Access by
targeting message to region's demographic regarding water
conservation, lawn chemical applications, aquifer protection, and
wetlands/watershed ecology.
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Municipal Planning
Boards and Boards of
Selectmen

Gulf of Maine Council, MA
Environmental Trust, Private
Foundations

Community Preservation Act

Public Access TV,
JRWA, Duxbury Bay
Watershed Improvement
Commission Mass Bays Grants
Program

Calendar Years Subwatersheds
1 2 3 4 5

