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l. Introduction

A. Purpose and Need

This report provides an assessment of the environmental effects of a habitat
restoration project in Milford Pond. The purpose of this habitat restoration project is to
address the decline in water quality in Milford Pond and to provide improved aquatic and
wetland habitat for native species. Milford Pond is a 120-acre pond located in the center
of the Town of Milford, Massachusetts (Figure 1.1). The pond is formed by the
impoundment of the Charles River with inflow from Huckleberry Brook, Louisa Lake, an
intermittent stream, and 17 stormwater outfalls. The pond outlet water flows over a small
masonry dam and continues as the main channel of the Charles River, which flows
through the town of Milford and ultimately to Boston Harbor. The overall watershed is
5,440 acres (8.5 square miles) in size, and it extends beyond the municipal boundaries of
the town of Milford into the towns of Hopkinton and Holliston (Figure 1.2). Milford Pond
was historically a cedar swamp located in the headwaters of the Charles River providing
habitat for Atlantic white cedar (Chamaecyparis thyoides), and formerly known as Cedar
Swamp Pond due to the presence of these trees. In the early 1900’s, the cedar swamp was
converted into a pond through the cutting of the large cedar trees and construction of an
impoundment across the Charles River approximately 100 feet downstream of Main
Street. The present dam, reconstructed around 1938, consists of earthen embankments
with a cast-in-place concrete primary spillway. This intermediate-sized dam, presently
owned by the town of Milford, is approximately 200 feet in length, with a structural height
of approximately eight feet.

After completion of the dam in 1938, several sections of the pond had maximum
depths ranging from 10 to 12 feet. However, since the late 1970s Milford Pond has shown
a decline in water quality due to the deposition of sediment and nutrients from upstream
sources in the watershed, as well as from the inflows of the 17 storm drains. The historic
cedar swamp led to a thick peat layer at the bottom of the pond that provides nutrients for
vegetation. In addition, the sediments that have been deposited in the pond via runoff
from the urban and wooded watershed, introduced additional nutrients that create
eutrophication and impair water quality in the pond. This has resulted in the proliferation
of weed species and a significant decrease in aquatic habitat value. Currently, the average
depth of the pond has decreased to approximately 2 feet.
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Submerged and floating-leafed aquatic plants occupy most of the pond area.
Emergent wetland occurs along the perimeter of Milford Pond, including a 400-foot wide
band along the western shoreline south of Clark Island. In its current state, Milford Pond
provides wildlife habitat for a variety of aquatic organisms living in emergent wetland and
shallow pond habitats. However, the fishery habitat value of Milford Pond is greatly
reduced by the shallow depths, dense weeds and the low dissolved oxygen in the water
resulting from decaying aquatic vegetation. In time, wetland successional processes will
result in the gradual filling of Milford Pond and its conversion to an emergent wetland
community. This succession will result in further decreased areas of open water habitat,
and continued loss of fish habitat. In addition, the gradual succession of Milford Pond
will impact the habitat for four State-listed endangered and threatened bird species:
Common Moorhen (Gallinula chloropus), Least Bittern (Ixobrychus exilis), Pied-billed
Grebe (Podilymbus podiceps) and King Rail (Rallus elegans), (Massachusetts Natural
Heritage and Endangered Species Program). The Pied-billed Grebe, specifically, requires
open water for feeding as well as emergent marsh for nesting.

In the 1940’s and 1950’s, Milford Pond was a fisheries resource for local sportsmen
who caught “horn pout” (brown bullheads), largemouth bass, and bluegill sunfish. As of
1989, these species were still present in Milford Pond. Nevertheless, the density of the
emergent vegetation has contributed to the decline of warm-water fishery in Milford Pond.
The low flow through the majority of the pond, as well as thick ice and snow in winter
contributes to annual winter fish kills, and summer fish kills occur due to the
decomposition of organic matter creating anoxic conditions.

Although the emergent vegetation in the pond has contributed to the decline of the
warm-water fishery, it does provide a valuable resource by serving as habitat for the four
State-listed birds noted above (Massachusetts Natural Heritage and Endangered Species
Program (MA NHESP)).

B. Project Authority

This Environmental Assessment was prepared under the authority of Section 206
of the Water Resources Development Act of 1996, as amended, 33 U.S.C. § 2330.
Section 206 provides programmatic authority for the U.S. Army Corps of Engineers
(USACE) to carry out aquatic ecosystem restoration projects that improve environmental
quality, are in the public interest, and are cost effective. The town of Milford,
Massachusetts is the non-Federal sponsor of this project. This Environmental Assessment
(EA) addresses the environmental consequences of the proposed dredging and wetland
restoration at Milford Pond in accordance with the National Environmental Policy Act of
1969 (NEPA).
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I1. Project Description
A. Selected Plan

The proposed plan involves dredging approximately 250,000 cubic yards of organic
rich sediment from the southern portion of the pond to a depth of 12 feet (the maximum
estimated depth of the photic zone) and using the dredged sediment to restore emergent
and forested wetland in the northern portion of the impounded area (Figures 2.1 and 2.2).
Dredging is proposed to extend from the outlet dam northerly, to a point slightly north of
Clark Island encompassing an area of approximately 18 acres. The existing emergent
vegetation areas along the westerly boundary of the dredge limits are proposed to remain
unaltered except for the area immediately surrounding the town swimming pool in the
southeasterly corner of the pond. The proposed project creates diversity among open
water, aquatic weed beds, floating vegetated islands, and emergent, shrub, and forested
wetland. The plan also avoids impacts to the town’s water supply (Clark Island Well
Fields) and critical habitat for State-listed bird species that inhabit the pond and
surrounding wetlands. Dredging will remove a portion of the accumulated, nutrient-rich
sediments in the open-water area, thereby inhibiting excessive plant growth. The wetland
restoration portion of the project will help to address phosphorous related water quality
problems in Milford Pond, in addition to enhancing fish and wildlife value.

In the proposed plan, sediments will be removed from the southern portion of the
pond using a hydraulic dredge or mechanical dredge and hydraulic pipeline. The dredged
sediment slurry will be pumped to the northern end of the pond, where a retaining
structure will be placed along the perimeter of the wetland restoration area to retain the
dredged sediments. Dredged sediment would be pumped into the area behind the
containment structure allowing the sediment to accumulate to approximately the height of
the surrounding marsh. The area would hold approximately 250,000 cubic yards of
material dredged from the southern portion of the pond. The final surface of the filled
area is anticipated to encompass approximately 30 acres and will be shaped and
revegetated to support a combination of emergent, shrub, and forested wetland habitats.
In addition, the hydrology of the newly constructed wetland will be suitable for the
reestablishment of Atlantic white cedar (Chamaecyparis thyoides) to Milford Pond, a
species that was historically present in the pond prior to the construction of the dam at the
outflow.

A buffer zone consisting of an approximately 100 to 400 foot wide strip of open
water will remain between the existing cattail-dominated wetland habitat and the proposed
dredging limits. In addition, provisions to prevent the disturbance of the floating
vegetated islands that are outside the limits of the dredge areas and disposal areas will be
incorporated into the Plans and Specifications.
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Figure 2.2. Detailed View of Proposed Wetland Restoration Area.

I11. Alternatives

Alternatives evaluated in this Environmental Assessment (EA) for the habitat
restoration of the Milford Pond ecosystem ranged from dredging to removal of the dam:
1. No Action

2. Full dredging of the entire 120+ acre pond, with upland disposal North of Dilla
Street

3. Dredging 45+ acres, with upland disposal North of Dilla Street
4. Dredging 20+ acres, with upland disposal North of Dilla Street

5. Dam removal
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6. Dam removal with dredging of 45+ acres with upland disposal North of Dilla
Street.

7. Dredging 18+ acres with beneficial use of dredged sediments (creation of 30 acres
of emergent wetland habitat)

These alternatives will be discussed below.
A. Alternative 1 - No Action

The No Action Alternative (“without project condition”) is required to be
evaluated as prescribed by NEPA and the Council on Environmental Quality (CEQ)
NEPA regulations. The No Action Alternative serves as a baseline against which the
Proposed Action and alternatives can be evaluated. Evaluation of the No Action
Alternative involves assessing the environmental effects that would result if the proposed
action did not take place. The “No Action” alternative describes the most likely future
condition that could be expected if no alternative is selected for implementation.

If no action is taken, the current conditions at Milford Pond will continue to be
degraded and worsen. Sediments would continue to be deposited in the pond via runoff
from the urban and wooded watershed introducing additional nutrients that create
eutrophication and impair water quality in the pond. Areas of extremely dense emergent
and floating leafed vegetation would continue to rapidly convert open water areas to
choked aquatic habitat and increasing emergent marshland, a process that if left
unimpeded will eventually transform virtually the entire pond to wet meadow and swamp.
Eventually the area would convert to an emergent marsh with the loss of the open water
habitat. During the process, there would be a continuation of the degraded water quality
and aesthetically poor conditions. This transformation will drastically reduce or eliminate
warm water fisheries habitat, and also degrade the functions and values of the remaining
emergent wetland which currently supports nesting habitat for avian waterfowl, including
State protected rare bird species, which are equally dependent upon the open water habitat
for feeding habitat.

Although the succession to an emergent marsh would present an alternate
ecosystem with a change in habitat and species composition, the loss of the open water
habitat would negatively affect not only the existing fisheries, but also the avian wetland
and waterfowl species that inhabit the area. As noted previously, these include several
State protected rare species that require a balance of emergent vegetation adjacent to areas
of open water for their habitat (i.e. King Rail, Pied Billed Grebe, Least Bittern, and
Common Moorhen; see Incremental Analysis from 2005 Environmental Assessment) for
further discussion). With the loss of open water, their habitat would be significantly
reduced and/or eliminated. Since the value of restoring the wetland and open water
habitat would be preferable in this location due to its potential to support a diverse
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ecosystem, (which includes fish, wetland species, and waterfowl), this alternative was not
selected.

B. Alternative 2 - Complete Dredging of Pond Basin with Upland Disposal North of
Dilla Street

This alternative would involve the full-scale dredging of the entire 120+ acre pond
basin using hydraulic equipment. Under this alternative, the proposed dredging program
would dredge the entire pond to a depth of 12 feet, the maximum estimated depth of the
photic zone (Figure 6-1). A full-scale dredging program would result in the restoration of
open water habitat throughout the entire 120-acre pond basin. The immediate margins of
the northern and western portions of the pond, as well as some cove areas would be
preserved to avoid wetland habitat and preserve some of the littoral zone vegetation.
Clark Island Well Field would not be included within the area of dredging to avoid any
direct impact to the well field.

This alternative would deepen the lake about 1-10 feet over about 95% of its
surface area and would require the removal of about 1,000,000+ cubic yards of organic
sediments. An initial weed-harvesting program would be necessary immediately before
dredging to allow efficient operation of the dredge.

This alternative would restore the maximum areas of open water and preserve
some of the emergent vegetation areas within some of the coves, improving aquatic fin
fish habitat by restoring water depth to the shallower portions of the pond. It would also
substantially reduce the existing aquatic macrophyte densities and probably the density of
their regrowth. The regrowth of aquatic macrophytes at a lesser density within the
shoreline littoral zone is expected to occur which will restore beneficial warm water
fishery habitat, providing an aquatic weed bed with substantially less density than
currently occurs. Under this scenario, the total aquatic weed beds remaining may be
somewhat less than optimal. In addition this alternative would remove the dense aquatic
and emergent vegetation that has grown at the outflows of the storm drains that discharge
into the pond, where it provides an additional water quality benefit by filtering the
incoming storm water. However this alternative would not involve dredging in the
immediate vicinity of the Clark Island Well Fields and therefore would protect the wells
from the infiltration of surface water.

Since this alternative would remove the greatest amount of organic material from
the pond it would have the greatest potential for an adverse impact in the areas north of
well fields where there is presumed induced recharge from the overlying waters creating
the potential for surface water infiltration into the aquifer. Also, this dredging alternative
has the greatest potential for adverse impact on waterfowl habitat, including protected
State-listed species, which are dependent upon the dense emergent vegetation and shallow
aquatic weed beds for nesting and foraging habitat.
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This dredging alternative, as well as the partial dredging alternatives discussed
below, would require the use of a 20+ acre Town-owned parcel for processing of the
dredged materials. The site is located north of the pond, north of Dilla St. (See Figure 6-
1). Due to space limitations, all of the dredging alternatives would utilize mechanical
dewatering using belt filter press technology to manage the hydraulically dredged
material. The hydraulic dredging process would pump the organic sediments in a slurry
state to storage tanks at the mechanical dewatering site. Mechanical mixers would maintain
the sediments in suspension in the tanks. The slurry would then be pumped from the tanks to
several trailer-mounted mechanical dewatering units located nearby. After removing the
solids, clean water would be returned to the pond. The sediment volume in the peaty
sediments of Milford Pond would be decreased by about one-third by this process.

The project would use about 10 acres of the 20+-acre disposal site, avoiding
wetlands and providing necessary setbacks to control erosion and sedimentation. For the
full pond dredging program, this site would not be able to contain the entire volume of
sediments to be dredged from the pond and the Town would need to seek alternate
placement or beneficial reuse of the material during the dredging program in order to
minimize the storage area required. Sediments will be hydraulically dredged from the
pond and transported by dredge pipeline to the sediment dewatering and disposal site. The
dredge pipeline would extend from the pond to the site by being placed within the
Huckleberry Brook channel and underneath Dilla Street in the existing 5’x3’+ box culvert.
Temporary easements would be required from three (3) private landowners in order to
install, operate, and remove the dredge pipeline between the pond and Dilla Street. Excess
water from the dewatering process would utilize the Huckleberry Brook channel to return
to Milford Pond.

The sediment-processing site would be restored by seeding the dredged sediments
with a grass and wildflower seed mix to provide site stability. Gradually, shrub and
sapling growth would develop within this area transforming into a woodland community
over several decades. These impacts are short-term over the life of the project and long-
term effects are considered insignificant as full restoration of these areas is proposed.

This alternative would be expected to result in reductions of macrophyte growth
due to the deepening of the pond and the removal of much of the nutrient rich organic
sediments. This would be expected to result in water quality improvements including
increased dissolved oxygen concentrations in the water column due to the reduction of the
amount of decaying dead vegetation deposited on the bottom of the pond, as well as
nutrient recycling resulting from the decaying plant vegetation (that would tend to
maintain eutrophic conditions in the pond). In addition, aesthetic improvements would
be expected with this alternative by reduction and/or elimination of the odors associated
with the anaerobic decomposition of pond vegetation and eutrophic conditions. However
after re-examination of the quantities of material that would be removed in this alternative,
it became evident that a much larger disposal area would be necessary to accommaodate all
of it. Therefore due to the problems associated with the capacity of the disposal area, the
loss of the marsh habitat necessary for the four state listed water birds, as well as the
potential negative effects on the Clark Island Well field, this alternative was not selected.
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In summary, the positive effects on finfish aquatic habitat are offset by the
following negative aspects associated with the dredging of the entire pond:

1. Removal of some desirable aquatic weed bed habitat in the littoral zone;

2. Removal of emergent marsh vegetation that provides habitat for waterfowl and
mammals;

3. Removal of emergent marsh vegetation that provides habitat for protected
species of waterfowl (king rail, common moorhen, the pied-billed grebe, and
the least bittern);

4. Displacement of existing wildlife communities and creation of an ecosystem
with less overall habitat diversity; and

5. Potential adverse impacts to the local water supply (Clark Island Well Field)
due to removal of protective peat layers that currently filters the induced
infiltration that partially support the water supply of the aquifer.

6. Inability of the disposal area to accommodate the total amount of dredged
material.
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Figure 6-1. Alternative 2, Complete Dredging of the Pond.

C. (Alternatives 3 & 4) Partial Dredging

These alternatives would dredge only a 45 and 20 acre portion of the pond as
opposed to the entire pond as would occur in Alternative 2. The pond would still be
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dredged to either 12 feet or to the mineral base beneath the organic sediments, whichever
is obtained first. The areas to be dredged would be towards the southern and eastern
portions of the pond, avoiding the Clark Island Well Field and the emergent wetlands on
the western side of the pond. Two plans were considered under the partial dredging
concept:

1. A 45-acre section extending from the dam northward past Clark Island; and
2. A 21-acre section extending from the dam northward to Clark Island.

Both of these project areas would avoid dredging the cattail-dominated marsh
south and west of Clark Island in order to avoid conflicts with rare waterfowl species
nesting habitat. These two scenarios also share some of the same attributes. They both
would increase pond depths and decrease aquatic macrophyte growth within a portion of
the pond, providing and enhancing deep, open water habitat necessary for promoting the
residence of certain fish species in Milford Pond. Deep water allows for forage, over-
wintering, and resting of fish such as yellow perch, brown bullhead, chain pickerel, black
crappie, largemouth bass, and bluegill sunfish. The remaining shallow, weedy
environment currently found in Milford Pond is also an element of the required habitat for
these species, providing cover. A balance of both deep, open water and shallow, weedy
areas provides more optimal habitat for these fish species, as well as supporting other
wildlife, such as wading and dabbling birds and aquatic mammals (e.g., muskrat).

Environmental impacts associated with the partial dredging program could include:

1. Removal of some desirable aquatic weed bed habitat in the littoral zone; and

2. Potential adverse impacts to the local water supply (Clark Island Well Field) due to
removal of protective peat layers that currently filter the induced recharge that
partially supports the water supply of the aquifer.

While the removal of existing organic sediments would alter the benthic habitat;
partial dredging only impacts a fraction of the 120+-acre waterbody. Overall, habitat
diversity within Milford Pond will be improved as some shallow pond and emergent
wetland habitat will be converted to open water habitat, while a portion will be preserved
in its present state. Existing wildlife communities will be preserved, while new
communities will develop in restored sections of the pond. The four State-listed species
identified by MA NHESP include king rail, common moorhen, least bittern, and pied-
billed grebe, all of which nest in the dense cover habitat found in emergent wetland areas,
such as that preserved in the western portion of Milford Pond. Seasonal dredging to
prevent disturbance during nesting periods will further protect priority habitats for these
species.

Relative to the Clark Island Well Field, the vertical and horizontal limits of the
partial dredging program were determined, in part, under consideration of the Clark Island
Well Field. Ground Water Associated (1987), and as confirmed by the current study
(Marin, 2002), showed that a groundwater-divide forms near the small island (east of
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Clark Island) during periods when the Clark Island wells are pumped. An area located
north of Clark Island is within the zone of influence of the wells. Previous subsurface
investigations showed that the sand and gravel aquifer that is pumped by the Clark Island
wells is overlain by a layer of peat or possibly layers of peat and clay. The overlying peat
layer provides a hydraulic barrier to a certain extent and provides an environment
favorable for natural attenuation of pollutants. Only one of the partial dredging scenarios
would impact a relatively small area west of the groundwater divide.

Both of the partial dredging programs would provide enhanced habitat
improvement benefits with minimal environmental impacts and a lower cost. These
alternatives would also provide the restoration of some of the historical recreational uses
and aesthetic values, although to a lesser extent than previously existed, or as provided by
the full pond-dredging alternative.

Similar to the full pond-dredging alternative, these partial dredging alternatives
would require the use of a 20+ acre Town-owned parcel for processing of the dredged
materials. This site is located on the north side of the pond, north of Dilla St. (Refer to
Figure 5-1). Although this site can potentially contain the entire volume of sediments to
be dredged from the pond, it could require an average depth of 18 feet for the 45 acre
dredging alternative and about half that for the 21 acre dredging alternative. In addition,
due to irregular topography, heights of the sediment would vary. Additionally, the Town
is expected to seek beneficial reuse of the material during the 4 year dredging program,
which will minimize the storage area required. Other dredging programs with the same
types of similar peaty dredged sediments have had little difficulty in finding users for the
material. Upon completion of the project, the disposal site would be re-vegetated with
native vegetation. However, if there is no reuse of the dredged sediments, it is likely that
a large area of dredged material (possibly 18 feet high or more) would remain at the
disposal area.

The alternative to dredge 45 acres was the previously selected plan in the 2005
Final Detailed Project Report and Environmental Assessment for the Aquatic Habitat
Restoration of Milford Pond, Milford, Massachusetts. However, due to the limited
capacity and uncertainty of the disposal area north of Dilla Street to be able to
accommodate the total volume of dredged material, this alternative was no longer
considered feasible.
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D. Alternative 5 - Dam Removal

This alternative entails removing the dam that currently impounds Milford Pond,
thus allowing the pond to drain returning the area to wetland. The Charles River would be
allowed to return to its natural course and flow freely through the wetland and on to
Boston Harbor. An emergent marshland habitat would dominate the system (most likely
extending from the existing cattail dominated marsh in the southwest quadrant of the
original pond basin), developing on deep organic sediments that have filled in the pond.
Stream flows for the Charles River, Huckleberry Brook, and storm water inputs would cut
into the sediments to establish new stream channels, which would emerge and develop
over several years until relatively stable channels emerged. This alternative would
drastically alter the hydraulic properties of the aquifer located beneath Milford Pond, from
which the Milford Water Company extracts drinking water. In addition, the existing
sediment would form a raised terrace that would eventually become revegetated with
either wetland or upland vegetation depending on the final hydrologic regime. It should
be noted, that with this alternative, the hydrology would be expected in some areas to
return to what it was historically. Therefore, portions of the pond may be suitable for the
restoration of Atlantic white cedar. However, it would not be expected to be restored to its
historic conditions due to the amount of sediment that has accumulated over the years.

One the objectives of dam removal would be to provide fish passage to the pond,
restoring a riverine fisheries habitat to that portion of the Charles River. Although
Atlantic salmon no longer migrate into the Charles River, the lower Charles River does
support several anadromous and catadromous species including American Shad, American
Eel, Blueback Herring and Alewife. The Charles River has 20 dams along its length of
which the Milford Pond dam is the most upgradient. While the lower five dams are
equipped with fish ladders, there remain 14 dams downstream of the Milford Pond dam
that block anadromous and catadromous fish passage north to this reach. Therefore,
removal of this dam would not provide benefit for anadromous fish in the Charles River
until fish passage facilities are completed at the 14 downstream dams. However it would
provide some connectivity allowing the passage of resident migratory species,
(potamodromous species) such as white sucker to locations upstream or downstream of
the dam. In addition it could possibly allow catadromous American eels to access Milford
Pond, since they could potentially pass some of the lower dams due to their ability to
climb over and/or around some dams along wetted surfaces. However during the most
recent fish sampling eels were not found in Milford Pond. It should be noted that the
existing dam is located on a pre-existing natural rock ledge several feet high which
previously allowed the development of a cedar swamp with accumulation of deep organic
peat. Therefore, fish migration would not necessarily be improved by removal of the dam.
However, a fish ladder could be considered at a future date for any of the alternatives once
viable fish passage is provided at the downstream dam sites.

Natural environmental processes would be allowed to function with dam removal,
but the ability of the exposed pond bottom to revert to the condition that existed prior to
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original dam construction over 60 years ago is unlikely without additional management
and control of invasive species. Originally, the area was a swamp with Atlantic White
Cedars (Chamaecyparis thyoides). White cedars of reduced abundance and stature may
persist in the northeast corner of Milford Pond (IEP/CDM, 1986), and therefore there is
the potential for these trees to become reestablished in the pond. However, without active
invasive species control, the exposed pond bottom will most likely be rapidly colonized by
invasive wetland species including purple loosestrife, and Phragmites, which would
interfere with the re-establishment of these trees.

In addition (as noted previously), allowing the pond to drain may have a substantial
impact on the hydraulic properties of the aquifer beneath Milford Pond, from which the
Milford Water Company extracts drinking water. The Milford Water Company operates
wells that are located on Clark Island in the center of Milford Pond. Based on data from
an 11 day pumping test of the Clark Island Well Field, Groundwater Associates (1987)
concluded that the Clark Island Well Field receives the majority of its recharge from
leakage through the overlying peat layer that separates Milford Pond from the aquifer, and
from upgradient sources to the north and northwest. This suggests that the draining of
Milford Pond would result in the loss of a major source of recharge to the aquifer.
Already, this well field suffers in production under periods of severe drought when the
pond levels are naturally lowered. The Clark Island Well Field produces more than half of
the total groundwater source of drinking water to the area and between 13% and 36% of
the total daily water demand. Currently, the Milford Water Company is actively seeking
additional water supplies to meet existing and anticipated water demands. The loss of this
well field would not be a feasible alternative.

This alternative also poses impacts to the rare species habitat within the pond
basin. The four State-listed species identified by MA NHESP (king rail, common
moorhen, least bittern, and pied-billed grebe) all nest in the dense cover habitat found in
emergent marshy wetland areas, such as in the western portion of Milford Pond. The
lowered hydrology would effectively convert this habitat to an area undesirable to these
species.

The removal of the dam also poses potential for erosion and sedimentation unless
significant measures are taken to avoid such impacts. The lowering of the water level will
cause the stream flow from various sources to cut channels into the accumulated soft,
highly erodable, surficial sediments. Stream flows for the Charles River, Huckleberry
Brook, and storm water inputs would cut into the sediments to establish new stream
channels, which would emerge and develop over several years until relatively stable
channels were established. Avoidance of this condition would likely require pre-dredging
of preferred flow pathways for each of the inlets to the pond basin, sized to an appropriate
dimension to provide relative stability. Bioengineering of the new stream banks might
also be required in addition to intensive seeding/planting of the newly exposed sediments.
In addition, the implementation of this alternative would likely not be desired by the town
residents, who through the Milford Pond Restoration Committee have established goals
for pond restoration, as opposed to river restoration.
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Due to the potential adverse effects to the well field and rare species habitat as well
as minimal benefits to fish passage (due to the existing natural bedrock barrier), this
alternative was not selected.

In summary, the alternatives considering the removal of the existing dam would
allow the area to drain and revert entirely to a swamp, with a narrow remaining shallow
channel for the Charles River. An emergent marshland habitat would dominate the
system (most likely extending from the existing cattail dominated marsh in the southwest
quadrant of the original pond basin), developing on deep organic sediments that have
filled in the pond. In addition there would be the potential for the Atlantic white cedar to
become re-established in the pond with effective management/control of invasive species.
Stream flows for the Charles River, Huckleberry Brook, and storm water inputs would cut
into the sediments to establish new stream channels, which would emerge and develop
over several years until relatively stable channels emerged. This alternative would
drastically alter the hydraulic properties of the aquifer located beneath Milford Pond, from
which the Milford Water Company extracts drinking water. In addition, significant
alteration of wetland resources, loss of rare species habitat for wading birds and
waterfowl, and potential invasive wetland plant dominance in newly exposed marsh
habitat, are among environmental challenges associated with this alternative. In addition,
although there is the potential for the restoration of the historic Atlantic white cedar, there
would be reduction of the existing warmwater fisheries habitat as well as the potential loss
of the rare bird species habitat.

Due to the potential adverse effects to the well field and rare species habitat as well
as minimal benefits to fish passage (due to the existing natural bedrock barrier), this
alternative was not selected.

E. Alternative 6 - Dam Removal with Partial Dredging

This alternative involves removal of the dam while dredging approximately 45+
acres of the Milford Pond area. The 45+ acre partial dredging alternative was paired with
the dam removal since this was the preferred dredging alternative size selected by the
pond restoration committee, and provides a good representation of the types of issues
associated with combining dam removal with dredging.

This alternative would have the effect of allowing the river to flow freely while still
creating areas of deeper water fisheries habitat. The dredging would be performed in the
same location as for the 45+-acre dredging without dam removal alternative. The benefits
of this alternative would, in part, be the same as those resulting from the partial dredging
alternative, including the restoration of deep, open water, warm water fisheries habitat
while maintaining emergent wetland environments. However, the shallow aquatic weed
beds would be largely eliminated, except to the extent that they redeveloped within the
newly dredged pond basin. As discussed in Alternative 5, dam removal would not open
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the river for migratory fish passage due to numerous downstream obstructions, as well as
the obstruction of the natural bedrock barrier on which the existing dam was built.

While providing some new deep-water habitat, this alternative would have most of
the same deficits as observed in Alternative 5. There would be likely adverse impact to
the public water supply from Clark Island Well Field and the rare waterfowl species
habitat. In addition, the benefit to anadromous fisheries is uncertain given the significant
fish migration barriers downstream. Therefore, this alternative was not selected.

F. Alternative 7. Dredging 18 Acres of the Pond with Wetland Creation (Preferred
Alternative)

The proposed plan involves dredging the southern portion of the pond to a depth of
12 feet (Figure 2) and using the dredged organic-rich sediment to restore emergent and
forested wetland in the northern portion of the impounded area. The proposed project
creates a more balanced diversity among open water, aquatic weed beds, floating
vegetated islands, and emergent, shrub, and forested wetland. The plan also avoids
impacts to the town’s water supply (Clark Island Well Fields) and critical habitat for
State-listed bird species that inhabit the pond and surrounding wetlands. Dredging will
remove a portion of the accumulated, nutrient-rich sediments in the open-water area,
thereby inhibiting excessive plant growth. Sediments will be removed from the southern
portion of the pond using a hydraulic pipeline dredge. The dredged sediment slurry will be
pumped to the northern end of the pond, where a retaining structure will be placed along
the perimeter of the wetland restoration area to retain the dredged sediments. The final
surface of the filled area will be shaped and re-vegetated to support a combination of
emergent, shrub, and forested wetland habitats. A buffer zone will remain between the
existing cattail-dominated wetland habitat and the proposed dredging limits. In addition,
provisions to prevent the disturbance of the floating vegetated islands will be incorporated
into the Plans and Specifications. Dredging will be accomplished during one full season
starting in March or April and ending in December with some preliminary work during the
previous fall.

The dredged sediment would be used to convert approximately30 acres of open
water/aquatic bed wetland in the northern end of the pond to emergent wetland, more
typical of the historic wetland type that previously supported Atlantic white cedar. A
sediment containment structure would be placed along the perimeter of the wetland
restoration area to retain the dredged sediments. Dredged sediment would be pumped into
the area behind the containment structure allowing the sediment to accumulate to the
height of the surrounding marsh. The area would hold approximately 250,000 cubic yards
of material dredged from the southern portion of the pond. The wetland would be planted
with emergent marsh vegetation (e.g. cattails) or shrubs and trees including the Atlantic
white cedar. Removal of the sediment and restoration of the wetland may help to reduce
phosphorus related water quality problems in Milford Pond in addition to enhancing fish
and wildlife value.
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The emergent vegetation in the restored wetland is also expected to increase the
amount of nesting habitat and cover for the four state listed species of water birds all of
which prefer to nest in emergent marsh.

G. Summary

Table 1.1 summarizes each the beneficial and adverse impacts of each alternative.
Also included are the costs of each alternative and the area of impact.
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Table 1.1. Alternatives Summary

Alternative | Affected Benefits Adverse Impacts
Acreage
No Action 0 acres e  Protection of Clark Island Well Fields e Loss of fisheries
e  Expansion of emergent wetland habitat e Loss of open water habitat
e Loss of recreational resource
e Odors
Complete 120 acres dredged e Restoration of open water habitat to maximum e  Greatest potential for adverse impact on Clark Island Well
Dredge + 14 acres extent possible Fields
sediment e Improvement in aquatic fin fish habitat ¢ Removal of emergent wetland habitat for mammals and
processing and e Restoration in recreational resource to waterfowl, including rare species
disposal maximum extent possible e Removal of some desirable aquatic weed bed habitat in the

Reduction of odors

littoral zone

e Displacement of existing wildlife communities

e Reduction in overall habitat diversity

e  Full use of developed and undeveloped portions of Town-
owned land for dredged material disposal

Partial Dredge
—45 acre

45 acres dredged +
14 acres sediment
processing and
disposal

Preservation of rare waterfowl species nesting
habitat

Restoration of open water habitat
Improvement in habitat diversity with most
desirable balance of emergent wetland,
aquatic weed bed and open water

e Removal of some desirable aquatic weed bed habitat in the
littoral zone

e Potential for adverse impact on Clark Island Well Fields

e Partial use of Town-owned land for dredged material
disposal

e  Preservation of existing wildlife communities
e Restoration in recreational resource
e Improvement in aquatic fin fish habitat
e Reduction of odors
Partial Dredge | 21 acres dredged + e  Preservation of rare waterfowl species nesting e Removal of some desirable aquatic weed bed habitat in the
— 21 acre 14 acres sediment habitat littoral zone
processing and e Restoration of open water habitat e Potential for adverse impact on Clark Island Well Fields
disposal e Marginal improvement in habitat diversity e Partial use of Town-owned land for dredged material
e Preservation of existing wildlife communities disposal
e  Partial restoration in recreational resource
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Alternative

Affected
Acreage

Benefits

Adverse Impacts

Improvement in aquatic fin fish habitat
Reduction of odors

Dam Removal

5 acres dredged + e Restoration of natural riverine habitat e  Opportunity for colonization by invasive wetland species
14 acres sediment e Low potential to improve fish passage e Loss of major source of recharge to Clark Island Well Field
processing and e  Loss of emergent wetland habitat for rare waterfowl
disposal e  Erosion and sedimentation
e No improvement in recreational resource; undesired by
Town of Milford
Dam Removal | 45 acres dredged + e Restoration of natural riverine habitat e  Opportunity for colonization by invasive wetland species
with Partial 14 acres sediment e  Low potential to improve fish passage e Loss of major source of recharge to Clark Island Well Field
Dredge p_rocessing and e Restoration of open water habitat e Loss of emergent wetland habitat for rare waterfowl
disposal e Erosion and sedimentation
e Little improvement in recreational resource; undesired by
Town of Milford
e Partial use of Town-owned land for dredged material
disposal
Dredging 18 18 acres dredged e  Preservation of rare waterfowl species nesting e Removal of some desirable aquatic weed bed habitat in the
Acres of the +30 acres of habitat littoral zone which could result in loss of larval/juvenile fish
Pond with wetland creation e Restoration of open water habitat nursery/feeding areas
Wetland e Improvement in habitat diversity with e  Opportunity for colonization by invasive wetland species
Creation moredesirable combination of emergent
(Preferred wetland, aquatic weed bed and open water

Alternative)

Preservation of existing wildlife communities
Restoration in recreational resource
Improvement in aquatic fin fish habitat
Reduction of odors

Creation of 30 acres of wetland/marsh habitat
suitable for waterfowl species nesting habitat
Potential Restoration of historical cedar
swamp habitat capable of supporting Atlantic
white cedar.
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1. Affected Environment

A. General

Milford Pond is a linear-shaped waterbody oriented on a north-south axis near the
headwaters of the Charles River. In its current state, it exists as a man made pond,
formed by the impoundment of the Charles River by a dam at its downstream end,
approximately 1500 feet upstream of Main Street in Milford. The pond has a shoreline
length of 16,609+ ft. and an average depth of less than two feet throughout most of its
area. It has an estimated total lake volume of 162+ acre-feet. The pond is bordered by
numerous parks and urban residential areas. The overall Milford Pond watershed size is
5,440+ acres (8.5 square miles), with a watershed to lake ratio of 44:1. It extends beyond
the municipal boundaries of the Town of Milford into the Towns of Hopkinton to the
north and Holliston to the east. Table 7-1 presents the characteristics of Milford Pond.

The dam structure, owned by the Town of Milford, is an earthen embankment dam
with a cast-in-place concrete primary spillway located near the central portions of the
dam which was built in approximately 1938. The spillway is a gravity section founded
on earth. Steel sheeting cutoff wall, presumably driven to bedrock, is imbedded in the
bottom of the concrete section. The crest of the spillway is approximately four feet
higher than the downstream channel. Flashboards, which are normally in place, raise the
normal water surface approximately 1 foot” above the spillway’s crest. This
intermediate-sized dam is approximately 200 feet in length with a reported structural
height of 8 feet. This dam, therefore, provides for a maximum storage potential of
approximately400-acre feet. Access to the dam is provided via a concrete pedestrian
bridge, which is restricted from vehicular traffic. Although the dam maintains the water
level of the existing impoundment, a shallower natural impoundment was historically
present due to a bedrock ledge located under the existing dam. The former impoundment
provided habitat for Atlantic white cedar and was classified as a cedar swamp, with the
former name of Milford Pond being Cedar Swamp Pond. The water surface elevation of
the current pond is approximately 8 feet higher than that of the historic impoundment
created by the bedrock ledge. The historic impoundment had depths of approximately 3-
4 feet. Therefore, the maximum depth of the pond after the construction of the dam was
approximately 11-12 feet deep.

B - Terrestrial Environment

B.1. Geology /Soils

The Town of Milford is located in Worcester County, which is in the central
upland region of Massachusetts; also known as the Worcester Plateau. The rugged
terrain that characterizes this area is dominated by ridgetops that have a uniform
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elevation of about 1,100 feet. The surficial geology and soils within this region have
been strongly influenced by glacial activity during the Pleistocene era. Soil parent
materials consist of glacial till and glacial outwash derived from crystalline rocks,
geologically recent alluvial deposits, and, in wet areas, thick deposits of decomposed
organic matter. Glacial till consists of unstratified, unsorted clay, silt, sand, and boulders.
It is dominated by sand or loam, but with variable amounts of gravel, stones and

Table 1.2. Milford Pond Characteristics

Parameter Description
Lake Type Impoundment of Charles River and former pond/wetland complex
Lake Area 120 acres
Watershed Area 5440 acres
Watershed : Lake 44:1
Lake Volume 209,000 m® (170 acre feet).
Average Depth < 2 feet
Shore Length 16,600 feet

Shoreline Irregularity

2.04 (ratio of actual shoreline length to shoreline of hypothetical circular lake of same
area [8,124 feet])

Major Tributaries

Charles River, Huckleberry Brook, Ivy Brook, and Deer Brook. Other waterbodies
found within the Milford Pond watershed include Louisa Lake, Echo Lake, and

Wildcat pond.
Outflow Stream Charles River
Geology Glacial Till Soils
Groundwater Influence Underlain by aquifer utilized by Milford Water Company. Water exchange separated
by peat layer.
Sediment Type Peat deposits underlain by sand.
Trophic Status Eutrophic
Chlorophyll (a) Range 0-12 mg/m®
Total N Range 0.17 to 2.3 mg/I (nitrate + TKN)
Total P Range <0.01 to 0.20 mg/I
Productivity Primarily phosphorous limited.

Secchi Disk Transparency | 4 to 6 feet

boulders, and has a friable to very firm consistency. Glacial outwash consists of sorted,
stratified gravel, sand and silt deposited by glacial melt waters. The recent materials
deposited by stream overflow are on flood plains of streams and consist of gravel, sand,
silt and clay in various combinations (USDA, 1998).

The bedrock within the Milford Pond drainage basin is the Milford Granite (Carr,
1979). Milford Pond and surrounding areas are underlain by sand and gravel deposits.
Regional surficial materials include till or bedrock and floodplain alluvium, in addition to
sand and gravel deposits (Figure 7-2). In addition, the area which was initially proposed
as the dredged material disposal site located to the north of the pond contains a mix of
terrain with topography rising in an easterly direction:

e A riparian wetland on the westerly side associated with the former primary
channel for Huckleberry Brook prior to its diversion to Louisa Lake;

e A shrub/wooded wetland on the northeastern portion of the site, draining to the
riparian wetlands via an narrow intermittent stream; and
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e Outwash uplands within the developed portions of the site, which have been
partially mined as sand & gravel deposits; and

e Glacial till soils (Canton soil series) in wooded uplands on the easterly side of the
site.
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Slabs of quarried granite, as well as exposed bedrock are evident on the east side of the
parcel.

Weston and Sampson (1991 and 1994), IEP (1984), Groundwater Associates
(1987), and Whitman and Howard (1991) present interpretations of the subsurface
characteristics near the Clark Island Well Field and the Milford Landfill. There are
general similarities in the characteristics and subsurface profiles presented by the four
consulting firms. In general, the depth to bedrock ranges from 18 to 70 feet, with a
minimum depth beneath the small island located east of Clark’s Island. All reports
indicate that there is a sand and gravel aquifer underlying Milford Pond and surrounding
area, and that there are layers of peat and/or clay overlying the aquifer. Previous studies
consistently report that the thickness of the peat layer generally increases from west to
east. West of Clark’s Island, layers of peat, fine sand, silt and clay exist at a total
thickness of approximately 10 feet. East of Clark’s Island, these layers expand to a
thickness of approximately 20 to 25 feet. Some of the previous studies indicate that there
are distinct layers of peat overlying clay near the small island located east of Clark’s
Island, while other studies do not confirm the presence of a clay layer. Clark Island and
the small island east of it are composed of a north-south trending till ridge.

B.2. Vegetation

The vegetative communities surrounding Milford Pond are comprised of several
small fragmented communities amidst the developed shoreline:

1. Wooded uplands with red maple, red and white oak, white pine and gray birch;

2. Wooded and shrub wetlands with red maple gray birch, alder, and dogwood;

3. Cattail dominated marsh within the pond basin, primarily within the
southwestern portions of the pond; and

4. The floating leaved and submerged aquatic vegetation within the pond.

The wooded and scrub-shrub emergent wetland types may be found along the
perimeter of Milford Pond and along the Lower Huckleberry Brook and Charles River
corridors. The fringing pond wetlands exhibit a classic wetland successional mosaic, in
which sediment and organic material accumulation contributes to reductions in open
water habitats and speeds the process of wetland succession. As a part of this process,
sediment accumulation along the shoreline fringes allows emergent wetland species to
expand into open water areas. The vegetation found in these wetlands includes
buttonbush, speckled alder, red maple, dogwood, elderberry, and highbush blueberry.

Within the 120+ acre Milford Pond basin, the vegetative zones are roughly divided
as follows:

e 25% emergent wetland growth
e 70% dense aquatic weed beds
e 5% open water with relatively high density of aquatic weeds.
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Emergent wetlands occur along the perimeter of Milford Pond and in a 400-foot
wide band along the western shoreline, south of Clark Island. These areas are dominated
by primarily broad-leaved and narrow-leaved cattail, swamp loosestrife, tussock sedge,
soft rush, water smartweed, arrow arum, and pickerel weed. Some patches of invasive
species may be found in this wetland type. Purple loosestrife may be found scattered
throughout these areas, while a large patch of Phragmites may be found along the eastern
shoreline near the former landfill.

The lacustrine limnetic open water habitats occupy the majority of the vegetative
assemblages, including dense mats of floating aquatic vegetation and accumulated
organic materials resulting in the formation of free-floating peat islands. The floating
leaved vegetation found in Milford Pond includes white water lily, yellow pond lily,
watershield, and duckweed. These species range in density of growth and may occupy
from 60-100% of the pond surface in certain areas. Submerged aquatic plants may also be
found growing throughout Milford Pond. The primary species that comprise the open
water submersed plant community include Eurasian water milfoil, bladderwort,
spatterdock, large leaf pondweed, and bush pondweed. The density of growth of these
species typically ranges from 80-100% of the pond area.

Within the proposed dredged material disposal site, there is a mix of vegetative
assemblages. On the western side of the parcel, there is a wooded and shrub wetland
with dominant species including a red maple, sweet pepper bush, speckled alder and gray
birch. A narrow wetland swale also drains a small shrub wetland on the eastern portion of
the site to combine flows with the westerly wetland. The remaining non-developed
portions of the site is wooded uplands dominated by red oak, black birch, gray birch,
sugar maple, white pine, and black cherry. The canopy height is approximately 70-80°
with 75% canopy closure. Tree sizes range from 5-18” DBH. The understory is relatively
sparse (15-20%). Ground cover species include bracken fern, sweet fern, and sheep
laurel. Within the wooded uplands there are numerous boulders and rock slabs associated
with past quarrying activities in the region. Topography rises abruptly from west to east
with the boulder-strewn, wooded upland forest associated with the undeveloped portions
of the parcel.

B. 3. - Wildlife

The wildlife habitat areas in the Milford Pond and dredged material disposal areas
reflect the different vegetative assemblages. The wooded uplands and wetlands provide
habitat for various songbirds, arboreal and ground dwelling mammals, and various
reptiles and amphibians. The emergent wetland areas are extremely productive
ecosystems that provide habitat for a variety of aquatic wildlife species, including wading
and dabbling birds, as well as the four protected waterfowl species. The topography,
soil structure, and plant community composition and structure provides important
wildlife habitat functions such as food, shelter, and migratory and breeding areas for
wildlife, as well as overwintering areas for mammals and reptiles.
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Generally in more developed areas adjacent to the pond, terrestrial wildlife species
include those that can exist in close proximity to areas of human population. These
include smaller mammals such as gray squirrel, muskrat, beaver, cottontail rabbit,
woodchuck, skunk and raccoon. In the areas of less human population such as the
wooded upland at the northern end of the pond and the narrow fringing wooded wetland
and riparian wetland associated with the Charles River and Huckleberry Brook inlets,
mammalian species can include (in addition to the above) white tailed deer, as well as red
fox, gray fox, fisher, bobcat and coyote all known to inhabit these areas of the state. In
addition, beavers inhabit much of the Commonwealth of Massachusetts, including areas
of the Charles River and its watershed.

It should be noted that there is also substantial habitat degradation associated with
human activities, including the residential and industrial development, the former landfill,
parkland, and local roadways. Such effects of habitat degradation include:

= Evidence of erosion or sedimentation problems within the watershed,;

= Storm water discharge from urban watershed with associated nutrients and
various associated contaminants;

= Substantial invasion of exotic plants (e.g. milfoil, purple loosestrife, Phragmites);

= Disturbance from roads or highways (e.g., fragmentation, historical fill in
waterbodies, lack of vegetated riparian areas).

All of these factors contribute directly or indirectly to the actual habitat conditions
observed within and surrounding the ponds.

Notable wildlife habitat areas adjacent to the Pond include the following:

= Wooded upland at the northern end of the pond, associated with the cemetery and
between the Charles River and Huckleberry Brook inlets;

= The narrow fringing wooded wetland and riparian wetland associated with the
Charles River and Huckleberry Brook inlets; and

= The fringing emergent marsh on the west sides of the pond, north and south of
Clark Island.

The aquatic vegetation is also a separate habitat area for Milford Pond, the
vegetation forming the base of the food web as well as providing structural habitat in the
form of cover and escape habitat for fish and invertebrates.

The persistent emergent marshes associated on the west side of Milford Pond
provide nesting and foraging sites for the many wetland dependant birds including
various wading and dabbling waterfowl, as well as other aquatic dependent birds.
Emergent marsh habitat types occupy 41.5+ acres of the nearly 100-acre wetland
complex. The majority of this emergent marsh habitat type, 37+ acres, is located along
the entire western pond margin, from the Charles River inlet to the dammed outlet. A
3.5+ acre shrub-dominant emergent marsh is located on the eastern pond margin in close
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proximity to the closed landfill. Two additional areas of emergent marsh, totaling less
than an acre, are located to the North and South of Rosenfeld Park.

Cattail (Typha sp.) is the predominant species in these emergent marshes, with the
largest section located on the southwest shore of the pond (south of Clark Island), as well
as a smaller section on the northwest shore (north of Clark Island). This type of emergent
marsh habitat is prime habitat for the four state listed bird species and will be discussed
further in Sections IV.D and IV.E of this EA.

Wildlife observed up in the marsh areas included red winged blackbird, white egret,
mallard duck, Canada goose, and great blue heron. It was also noted to be suitable
habitat for small mammals including the muskrat and amphibians/reptiles such as
bullfrog, green frog, eastern garter snake, snapper turtle, and eastern painted turtle. The
shoreline habitat also supports many of these same species, as well as habitat for belted
kingfisher. The wooded upland habitats surrounding the pond, including the formerly
proposed dredged material disposal site, support such cosmopolitan species as eastern
chipmunk, eastern gray squirrel, eastern cotton tail, little brown bat, European starling,
gray catbird, hairy woodpecker, northern flicker, eastern kingbird, mocking bird,
American crow, blue jay, black-capped chickadee and many other species.

In addition, a recent survey conducted in the pond (GZA, 2014, Appendix H, noted
the presence of numerous muskrat trails through the emergent cattail marsh, confirming
the presence of this species in Milford Pond.

C. Aquatic Environment

C. 1-Hydrology

Milford Pond is formed by a man-made impoundment of the Charles River, with
additional inflows from Huckleberry Brook, Louisa Lake, an intermittent stream and 17
storm water outfalls. Huckleberry Brook and Louisa Lake flow into the western side of
the pond, while the Charles River flows from north to south. The Charles River begins as
a spring on the southerly slope of Honey Hill in Hopkinton, flowing into Echo Lake
(approximately 1 mile downstream), which has been referred to as the source of the
Charles River (DEP, 2006). It then flows southerly for approximately 2 miles to the
inflow of Milford Pond. From the discharge of Milford Pond it meanders in a general
northeasterly direction for approximately 80 miles to its mouth in Boston Harbor.

The Milford Pond watershed (referred to as the Greater Milford Pond watershed) is
approximately 8.5 square miles (5,440 acres) in size and is comprised of seven individual
sub watersheds as delineated by MassGIS. These seven sub watersheds include the
Upper Huckleberry Brook, Louisa Lake, Lower Huckleberry Brook, Milford Pond, Upper
Charles, Lower Charles, and Echo Lake sub watersheds. The Greater Milford Pond
watershed consists of area in the towns of Milford, Hopkinton and Holliston. The direct
watershed of Milford Pond has an area of about 82 acres and is roughly bordered by
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Route 495, Route 16 (East Main Street), and Congress Street.

The Greater Milford Pond watershed is characterized by approximately 55%
forested area, 26% residential area, and 7% total commercial, industrial and urban areas.
In contrast, the local region around Milford Pond is characterized by approximately 27%
forested area, 31% residential area, and 17% total commercial, industrial and urban areas.
The greater percentages of residential and commercial/industrial area immediately
surrounding Milford Pond illustrates that there is concentrated development in this area.
The relatively higher percentages of developed area in the localized region are associated
with relatively higher percentages of impervious area.

IEP/CDM (1986) analyzed surface and groundwater inflows and direct
precipitation in relation to outlet discharge, evaporation, storage change, and Clark Island
Well Field withdrawal volumes to develop a hydrologic budget for Milford Pond.

The water budget equation for Milford Pond is:

Surface Inflows + Groundwater _ Outlet Discharge + Evaporation + Storage
Inflows + Direct Precipitation B Change + Clark Island Well Field Withdrawal

Table 7-2 presents the best available estimates of inflow and outflow from
available data sources as reported by IEP/CDM (1986). In general, the major
contributions of surface water inflows to Milford Pond include flow from Upper
Huckleberry Brook via Lower Huckleberry Brook and Louisa Lake, and the Charles
River.

Table 7-2. Annual Hydrologic Budget for Milford Pond (IEP/CDM, 1986)

Source | Volume (Million Gallons) | Percent of Total
Inflow
Surface Inflows 2474 62.0 %
Groundwater Inflow 1392 35.2%
Direct Precipitation 118 2.8%
Total Inflow 3963 100.0%
Outflow
Evaporation 71 1.8%
Outlet 3657 92.3%
Clark Island Well Field 189 4.8%
Withdrawals
Unaccounted for 47 1.2%
Total Outflow 3963 100.0%

IEP/CDM (1986) calculated that the majority of water outflow from Milford Pond
(92%) occurs via the dam outflow, which discharges to the continuation of the Charles
River. The remaining 8% of total water outflow results from withdrawals by the Milford
Water Company at the Clark Island Well Field (5%), loss via evaporation (2%), and 1%
due to other outflow paths such as groundwater seepage. Vertical groundwater flow is
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limited due to the hydrologic barrier created by the thick peat mat that underlies Milford
Pond.

IEP/CDM (1986) calculated a residence time of 0.013 years, corresponding to a
turnover ratio of 75 times/year. They estimated that in an average year with 44.2 inches
of rainfall, Milford Pond has an average annual residence time of 0.0117 years, resulting
in a flushing rate of 85 times per year. They reported that their results are inconsistent
with those of the Carr (1979) study, which reported a turnover rate of 41 times per year.
Monthly figures, presented by IEP/CDM (1986), showed wide ranges of variability over
the course of the year with shorter residence times and faster flushing rates in spring and
longer residence times and slower flushing rates exhibited in summer and fall.

In the recent study of Louisa Lake overflow withdrawals, Metcalf and Eddy
(2001) estimated the total inflow using the area-ratio transform method. Following this
approach, BEC obtained historical streamflow records from the USGS site on the
Quinsigamond River at North Grafton (USGS Station 01110000). The Quinsigamond
River is within the Blackstone River Basin, located in Worcester County. The watershed
area at the station is 25.6 mi? (16384 ac). USGS statistics for the station include mean
daily flows from 1939 to 2000. The area-ratio transfer method yielded a total annual
inflow to Milford Pond of approximately 3151 million gallons (MG) and the volume of
the pond (as estimated by BEC, 2000) is 55.4 MG. Under existing conditions, the
residence time of Milford Pond is 0.018 years (7 days) and the flushing rate is estimated
at 57 times per year. This result is within the range of previously reported flushing rates
for Milford Pond.

Physical, biological and chemical processes in a waterbody are impacted by
hydraulic residence time of a waterbody. There is some variation in the definitions of
“short” (fast flushing system) and “long” (slow flushing system) residence time. In
general, waterbodies with residence times on the order of days or weeks are considered to
have relatively short residence times, while waterbodies with residence times on the order
of months or years are considered to have relatively long residence times. Table 7-3
includes some of the criteria found in the literature. With a flushing rate of 57 times per
year, Milford Pond is considered a fast flushing system.

Table 7-3. Residence Time Literature Values

Classification Residence time Equivalent Flushing Source
Rate (#/year)
Short Residence Time <10 days (0.027 yrs) >37 EPA (1998)
< 365 days (1 yr) >1 Chin (2000)
Long Residence Time >120 days (0.33 yrs) <3 EPA (1998)
>365 days (1 yr) <1 Chin (2000)

C.2. - Water Quality

The Massachusetts Department of Environmental Protection has designated the
Charles River from its source to Dilla Street as Class A, and from Dilla Street to the
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Milford Wastewater Treatment Plant as Class B (which includes the waters of Milford
Pond), according to the Massachusetts Surface Water Quality Standards (314 CMR 4.0,
December, 2013). These standards designate the most sensitive uses for which the surface
waters of the Commonwealth shall be enhanced, maintained and protected; prescribe
minimum water quality criteria required to sustain the designated uses; and include
provisions for the prohibition of discharges (MA DEP 1996). These regulations undergo
public review every three years. The three classes assigned to inland surface water (i.e.,
freshwater) are described below. It should be noted that these classifications represent a
goal to which the water quality should attain, and do not necessarily indicate that the
standards are being met.

Class A — These waters are designated as a source of public water supply. To the extent
compatible with this use they shall be an excellent habitat for fish, other aquatic life and
wildlife, and suitable for primary and secondary contact recreation. These waters shall
have excellent aesthetic value. These waters are designated for protection as
Outstanding Resource Waters (ORW’s) under 314 CMR 4.04(3).

Class B — These waters are designated as a habitat for fish, other aquatic life, and
wildlife, and for primary and secondary contact recreation. Where designated they shall
be suitable as a source of water supply with appropriate treatment. They shall be
suitable for irrigation and other agricultural uses and for compatible industrial cooling
and process uses. These waters shall have consistently good aesthetic value.

Class C — These waters are designated as a habitat for fish, other aquatic life and
wildlife, and for secondary contact recreation. These waters shall be suitable for the
irrigation of crops used for consumption after cooking and for compatible industrial
cooling and process uses. These waters shall have good aesthetic value.

The 1997/1998 Charles River Water Quality Assessment Report, published by the
Massachusetts Department of Environmental Protection (MADEP), classifies the various
reaches of the Charles River based upon Surface Water Quality Standards (SWQS). The
Charles River, from its headwaters to its outlet in Boston Harbor, is consistent with its
National Goal Uses of “fishable and swimmable waters”. As noted above, the Charles
River is classified as a Class A (Public Water Supply) waterbody from the outlet of Echo
Lake in Hopkinton to Dilla Street in Milford. Dilla Street, located directly north of
Milford Pond, marks the southern boundary of the Class A designation of the Charles.
Below Dilla Street, the Charles River is designated a Class B waterbody. Therefore,
Milford Pond would be considered a Class B waterbody. Eutrophic conditions, shallow
depths, and dense macrophyte growth limit the potential of this waterbody. The water
quality and subsequent wildlife habitat and recreational values of Milford Pond are highly
dependent upon the quality of its contributing waters. The major contributing waters to
Milford Pond consist of inflows from the Charles River, Louisa Lake, and Huckleberry
Brook. The overall quality of these contributing waters is acceptable and generally
consistent with Class B waters (i.e.: fishable/swimmable). However, episodic low
dissolved oxygen and high levels of phosphorous and nitrogenous compounds frequently
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degrade overall water quality. The input of nutrient-rich waters exacerbates the eutrophic
conditions found in Milford Pond.

In addition, according to the 2002 -2006 Charles River Watershed Water Quality
Assessment Report (DEP, 2008), Milford Pond is considered to be impaired for two use
criteria, including aquatic life and fish consumption. The aquatic life impairment is due
to low dissolved oxygen and the infestation of non-native aquatic macrophytes; and the
fish consumption impairment is due to elevated mercury in fish tissues with the suspected
source being atmospheric deposition. In addition, although the designated uses of the
pond for primary and secondary contact and aesthetics were not assessed in the pond (for
the period of the 2002-2006 assessment), they are identified as being in “Alert Status”
due to Secchi disk depth ranges (a measure of water clarity) between and 0.65 and 1
meter, which is less than the swimming guidance of 1.2 meters (DEP, 2008).

IEP/CDM (1986) evaluated the water quality and trophic status of Milford Pond
using data they collected and data collected by Carr (1979). Both studies include water
quality data from Louisa Lake, Charles River, and Huckleberry Brook and the Milford
Pond outlet, as presented in Table 7-4. IEP/CDM (1986) determined that Milford Pond
was eutrophic based on measured nutrient, chlorophyll-a, and dissolved oxygen levels.
This conclusion is consistent with the results of the Carr (1979) report and the recent field
observations conducted by BEC in 2000. Table 7-4 includes data collected by BEC on
September 20 and October 16, 2002 from the Charles River inflow and the Louisa Lake
outflow (see Figure 7-3). In general, the data fall within the ranges presented by
IEP/CDM (1986) and Carr (1979). Chlorophyll-a, turbidity and iron levels in the Charles
River inflow are slightly higher and the conductivity reading is much higher than
previously reported levels. The conductivity reading is also higher than previous levels
for the Louisa Lake outflow. These levels exceed the range of 50 to 500 umhos/cm
found in most natural waters.
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FIGURE 7-3
WATER QUALITY SAMPLING SITES
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Figure 7-3. Milford Pond Water Quality Sampling Sites, June 2003.
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The most common limiting nutrient for plant growth in freshwater aquatic
ecosystems is phosphorous. Increased phosphorous levels caused by human activities are
a common cause of cultural eutrophication. Phosphorous levels greater than 0.02 mg/I
indicate eutrophic conditions. Recorded phosphorous levels as listed in Table 7-4 ranged
from 0.01-0.05 mg/I at inlet stations, while total phosphorous levels at the outflow
averaged 0.04 mg/l. In addition to phosphorous levels, nitrogenous compounds,
including ammonia, nitrate, and Kjeldahl-nitrogen, influence aquatic community
productivity.

Table 7-4. Milford Pond Inlet/Outlet Water Quality

Sampling Investigator Chl-a TP TKN Ammonia | Nitrate Iron
Station (mg/m®) | (mg/L) (mg/L) Nitrogen Nitrogen (mg/L)
(mg/L) (mg/L)
Charles IEP/CDM | R* |- 0.02-0.03 | 0.40-0.71 | <0.02-0.05 | 0.02-0.09 0.23-1.54
River Inflow M? |12 0.02 0.51 0.04 0.06 0.86
Carr R - 0.01-0.05 | 0.05-1.2 | 0.05-0.27 0.08-0.95 0.06-0.44
M - 0.02 0.47 0.14 0.35 0.24
BEC® 47, ND 0.05;0.02 | 0.66;0.3 | 0.10;0.15 ND; 0.16 1.9; 0.97
(SW-4;
MP4)
Huckleberry | IEP/CDM | R - <0.01- 0.16-0.39 | <0.02-0.06 | 0.01-0.09 0.74-1.10
Brook 0.04
M 4.8 0.02 0.30 0.05 0.06 0.93
Carr R - 0.01-0.05 | 0.20-1.3 | 0.01-0.39 0.02-1.0 0.10-1.8
M - 0.03 0.58 0.16 0.40 0.62
Louisa Lake | IEP/CDM | R - - 0.34-0.58 | <0.02-0.14 | <0.01-0.17 | 0.41-0.52
Outflow M - 0.03 0.46 0.08 0.09 0.46
Carr R - 0.02-0.04 | 0.25-1.3 | 0.10-0.50 0.05-0.74 0.09-1.16
M - 0.03 0.75 0.26 0.26 0.42
BEC? 12; ND 0.01; 0.01 | 0.40; 20;0.11 ND* 0.12 | 0.63;
(SW-3; 0.34 0.35
MP7)
Milford IEP/CDM | R - 0.02-0.04 | 0.63-1.38 | 0.03-0.65 0.01-0.19 0.36-1.15
Pond M 0 0.03 0.89 0.30 0.08 0.86
Outflow Carr R - 0.01-0.20 | 0.31-1.2 | 0.05-0.60 0.05-0.80 0.10-1.04
M - 0.04 0.68 0.19 0.29 0.41
Dilla St. BEC' ND 0.03 0.36 ND 2.4 0.38
(MP5)
Sumner St. BEC' ND 0.05 0.5 0.24 1.6 0.14
(MP6)
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Table 7-4 continued.
Sampling Investigator pH ss® DS° Turbidity | Conductivity | True | Apparent
Station (mg/L) | (mg/L) | (NTU) (umhos/cm) | Color | Color
(cu) | (cu)
Charles IEP/CDM | R* |4.6-6.0 | 2-15 68-249 | 0.5-3.5 81-290 40-55 | 55-150
River Inflow M? |57 6 154 2.3 194 50 90
Carr R 41-66 |- - 0-18 - - 19-90
M 5.7 - - 5 - - 54
BEC® 6.7,6.1 | 9.8; - 45;35 902; 1079 - -
(SW-4; ND
MP4)
Huckleberry | IEP/CDM | R 6.0-7.0 2-13 63-106 | 1.6-4.0 65-138 40-88 | 40-104
Brook M 6.6 6 88 2.5 111 56 66
Carr R 5.5-7.0 - - 0.28 - - 3-118
M 6.2 - - 7 - - 64
Louisa Lake | IEP/CDM | R 6.1-6.7 5-9 80-103 | 1.3-1.9 113-131 40-45 | 55-56
Outflow M 6.4 7 92 1.6 122 42 56
Carr R 5.6-6.9 - - 0-20 - - 0-80
M 6.3 - - 8 - - 45
BEC® 6.6;6.4 | ND; - 1.8;1.7 410; 639 - -
(SW-3; ND
MP7)
Milford IEP/CDM | R 5.4-7.2 2-13 79-244 | 2.9-6.0 122-350 40-52 | 35-200
Pond M 6.4 9 153 4.5 237 44 102
Outflow Carr R 5.6-7.8 - - 0-13 - - 0-55
M 6.5 - - 3 - - 30
Dilla St. BEC’ 6.6 37 - 1.2 2604 - -
(MP5)
Sumner St. BEC’ 6.5 9.9 - 6.4 342 - -
(MP6)
'R =Range
2M = Mean

%single samples collected September 20, 2002; October 16, 2002.
“ND = not detected — indicates the constituent was not present in quantities

(MDL)

>SS = Suspended Solids
® DS = Dissolved Solids
“single samples collected October 16, 2002.

above the Method Detection Limit

Nitrogenous compounds were recorded at various inlet and outlet sampling

stations. Measurements of all three parameters indicate higher levels recorded at the
Milford Pond outlet than at any of the three inlet sampling locations. Measurements

indicate that ammonia nitrogen levels often exceed 0.20 ppm, suggesting anaerobic

ammonification of the pond. The pond is acting as a source of organic nitrogen caused
by overgrowth of macrophytic plant communities. Ammonia levels measured in the
Louisa Lake outflow on September 20, 2002 are extremely high, however the value
measured in October of 2002 was lower. This suggests that the high value of September
is either due to a sampling or laboratory error, or possibly to the presence of Canadian
geese that were observed near the sampling location.
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On October 16, 2002, additional samples were collected from storm water outfalls
located off of Dilla Street and Sumner Street (see Table 7-4). There are no previous data
at these locations, but the levels may be compared to those observed at the other inlet
sampling stations (Charles River inflow, Louisa Lake outflow, Huckleberry Brook). At
the Dilla Street outfall, suspended solids and conductivity are elevated. Nitrate nitrogen
is slightly elevated at both locations and is higher than the levels observed in the Milford
Pond outflow.

Tables 7-5 and 7-6 present the results of dry and wet weather water quality
sampling conducted by BEC on September 20, 2002 and October 16, 2002, respectively,
within Milford Pond itself. The locations from which the samples were collected in
September included a mid-pond location just northeast of the Rosenfeld Park Boat
Launch and a lower pond location approximately 700 feet north of the dam. In October,
the samples were collected at the same mid-pond location as in September, but the lower
pond samples were collected right at the dam rather than slightly north of it (see Figure 7-
3). At each location within the pond, one surface sample was collected and another was
taken at the pond bottom. In September, surface phosphorous levels are just high enough
to confirm eutrophic conditions in the pond, while the deeper levels are much higher.
This is a strong indication that phosphorous is being released from the bottom sediments
under anoxic conditions. The phosphorous levels recorded in October are lower and
more uniform than those measured in September, except for the deep lower pond sample.
This is indicative of mixing occurring prior to or during the sampling time. The ammonia
levels confirm the inlet and outlet measurements that indicate the possibility of anaerobic
ammonification occurring in the pond.

Table 7-5. Milford Pond Water Quality (9/20/2002)

Mid pond |Mid pond | Lower Lower

surface depth pond pond

(SW-1A) | (SW-1B) | surface depth

(SW-2A) | (SW-2B)
PARAMETER

Turbidity (NTU) 10 15 3.2 9.8
Total Alkalinity (mg CaCOa/L) 47 46 23 20
Total Suspended Solids (mg/L) ND 72 ND 230
Ammonia Nitrogen (mg/L) 0.767 0.690 0.171 ND
Nitrite Nitrogen (mg/L) ND ND ND ND
Nitrate Nitrogen (mg/L) ND ND ND ND
Total Kjeldahl Nitrogen (mg/L) 1.2 3.7 0.61 6.4
Total Phosphorous (mg/L) 0.02 0.29 0.02 0.48
Orthophosphate (mg/L) ND ND ND ND
Phosphorous
Chlorophyll-A (mg/m°®) 13.0 48.5 21.0 95.8
Total Iron (mg/L) 24 5.4 1.9 9.0
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Table 7-6. Milford Pond Water Quality (10/16/2002)
Mid pond | Mid pond | Lower Lower
surface depth pond pond
(MP1) (MP2) surface depth
(MP8) (MP9)
PARAMETER
Turbidity (NTU) 9 7 1.2 14
Total Alkalinity (mg CaCOa/L) 43 36 16 16
Total Suspended Solids (mg/L) ND ND ND 62
Ammonia Nitrogen (mg/L) 0.822 0.551 ND ND
Nitrite Nitrogen (mg/L) ND ND ND ND
Nitrate Nitrogen (mg/L) ND ND 0.1 ND
Total Kjeldahl Nitrogen (mg/L) 1.2 0.92 0.32 1.6
Total Phosphorous (mg/L) 0.01 0.01 0.01 0.12
Orthophosphate Phosphorous |(mg/L) ND ND ND ND
Chlorophyll-A (mg/m®) ND ND ND ND
Total Iron (mg/L) 2 1.6 0.49 2.4

IEP/CDM (1986) used measured chlorophyll-a to estimate algal biomass within
the water column. This measure would only reflect phytoplankton biomass and not hyper
abundance of aquatic plants. Notwithstanding, chlorophyll-a concentrations of 12.0
mg/m® measured at the Charles River inlet indicated eutrophic conditions. IEP/CDM
(1986) observed somewhat lower, but still relatively high chlorophyll-a concentrations at
the Huckleberry Brook inflow and the Milford Pond outflow. As shown in Tables 7-5
and 7-6, chlorophyll-a measurements taken by BEC in September and October of 2002
ranged from none detected to 95.8 mg/m?, confirming eutrophic conditions.

IEP/CDM (1986) measured dissolved oxygen levels at pond inlets and the Milford Pond
outlet to determine oxygen consumption within the pond. Dissolved oxygen levels
ranged from a low of 24.5% recorded at the outlet sampling station in August 1984 to
super-saturation levels of 120% recorded at inlet sampling stations in early May 1984.
Dissolved oxygen levels at the outlet averaged 62.7% saturation. Dissolved oxygen
levels measured by BEC in 2002 within Milford Pond ranged from 15% saturation at the
mid pond bottom (SW-1) to 83% saturation at the water surface near the dam (MP8;
Figure 7-3). Dissolved oxygen profiles showed a marked decrease with depth during the
September sampling event. In October, the DO levels were more uniform throughout the
water column, as shown in Figure 7-4. The saturation levels are within the acceptable
range for biological activity, but below the optimal level of greater than 70% saturation.
Depleted oxygen saturations in Milford Pond are most likely the result of increased
biological activity, resulting in vegetative decomposition by aerobic bacteria, which
utilize large amounts of oxygen within the water column. Due to the shallow condition
of the pond, typical thermal stratification and hypolimnetic oxygen depletion is limited to
a small portion of the pond on the east side opposite Clark’s Island. However, oxygen
depletion remains problematic throughout the pond. Oxygen depletion can readily occur
when dense surface aggregations of aquatic weed growth inhibit vertical mixing. The
highly organic sediments have a large respiratory consumption of oxygen and even mild
density or thermal stratification can result in a shallow oxygen profile. In addition, the



Milford Pond Aquatic Habitat Restoration, Milford Massachusetts Page 41
Environmental Assessment

lack of offsetting photosynthetic oxygen generation during nighttime leads to a dissolved
oxygen deficit in poorly mixed waters. Levels measured within Milford Pond are within
the acceptable range for biological activity, but below the optimal level of greater than
70% saturation. After fall turnover, the DO levels become more uniform throughout the
water column. Depleted oxygen saturations in Milford Pond are most likely the result of
increased biological activity, resulting from vegetative decomposition by aerobic
bacteria, which utilize large amounts of oxygen within the water column. Analysis of
dissolved oxygen levels further supports classification of Milford Pond as a eutrophic
waterbody. The dissolved oxygen data are tabulated in Appendix G.

Depth (m)
o
[SN Ul
X\D\E

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Dissolved Oxygen (mg/L)

—e— Mid Pond, September —&—Lower Pond, September

—a— Mid Pond, October —*— Lower Pond, October

Figure 7-4. Milford Pond Dissolved Oxygen Profiles (2002)

Additional parameters provide insight into the water quality of Milford Pond and
its tributaries. Physical parameters measured for the IEP/CDM (1986) study included
pH, color, turbidity, suspended and dissolved solid concentrations, and electrical
conductivity. Mean pH levels ranged from 5.7-6.6 with the lowest pH levels recorded at
the Charles River inflow. The pH levels measured within Milford Pond by BEC in 2002
fell within this range, as shown in Table 7-7, except at the lower pond location in October
(MP8, MP9; See Figure 7-3). Milford Pond is more acidic than most waterbodies, which
have a pH range from 6.5-8.5. Waters entering Milford Pond are highly colored, with
high turbidity levels caused by the presence of dissolved or particulate matter resulting
from algal populations and decomposition of organic matter. These levels do not have a
major impact upon water quality, but may lead to decreased photic zones, which limit
macrophytic plant growth. Analysis of suspended and dissolved solids revealed that
levels were highest at the outflow, but averages did not exceed 200 mg/l. The total
suspended solids levels measured within the pond by BEC in 2002 were undetected in the



Milford Pond Aquatic Habitat Restoration, Milford Massachusetts Page 42
Environmental Assessment

surface samples but were as high as 230 mg/L in the bottom samples (Table 7-5),
possibly due to disturbance of bottom sediments. Electrical conductivity ranges of pond
water reported by IEP/CDM (1986) fell well within natural water ranges of 50 to 500
uS/cm. However, those measured in 2002 exceeded 500 uS/cm at the mid pond location.

Table 7-7. Milford Pond Water Quality Results

Location Specific Temperature| pH |Secchi Disk Depth | Water Depth
Conductivity (°C) (ft) (ft)
(uS/cm)
Mid Pond 2.6 4.3
(9/20/02)
Surface 518 20.0 6.17
Middle 518 19.7 6.14
Bottom 525 19.1 6.17
Lower Pond 3.1 3.3
(9/20/02)
Surface 427 20.7 6.15
Middle 426 18.9
Bottom 425 18.9 6.12
Mid Pond 3.6 4.6
(10/16/02)
Surface 510 111 6.44
Middle 507 111
Bottom 502 111 6.56
Lower Pond
(10/16/02)
Surface 382 12.9 6.87
Middle 405 11.6 6.97

C. 3 - Sediment Chemistry

In general, deep organic sediments are the dominant substrate in Milford Pond.
These sediments have accumulated over time as a result of the impoundment of the
Charles River. Prior to dam creation in 1938, a small waterfall, at the base of the present-
day pond, served as a grade control for the Charles River. This waterfall created a
topographical gradient, which resulted in the formation of a marsh and the gradual
accumulation of upstream sediments. When the dam was built in 1938, Milford Pond
formed over deep peaty soils with high organic contents resulting from historical wetland
formation. Since this time cultural sedimentation caused by inflow from tributary
streams and runoff from the surrounding watershed has led to the formation of an organic
sediment substrate overlying these peat soils.

BEC (2000) and IEP/CDM (1986) have investigated the physical and chemical
characteristics of Milford Pond sediments. As part of the CSA and QRA for the Milford
Landfill, Weston and Sampson (1994, 1997) collected sediment samples from Milford
Pond in 1991 and 1995. The three samples were collected from sites along the eastern
edge of Milford Pond near the Milford Landfill (Figure 7-5) and were analyzed for VOCs
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and metals. The IEP/CDM (1986) sediment-sampling program was conducted in
December 1984, and consisted of three composite sampling cores collected at different
locations throughout the pond. Sediment samples were analyzed for nutrients, heavy
metals, PCB’s, and physical parameters. Four samples of unconsolidated organic Milford
Pond sediments were obtained by BEC on January 11, 1999 for physical and chemical
analyses. The physical properties, including size distribution, percent solids, percent
volatile solids, and moisture content, were measured. Chemical analyses included
nutrients, metals, TCLP metals, PAHs, PCBs and VOCs. An additional fifteen (15) core
samples were obtained between May 29 and 30, 2002 from locations within the potential
Milford Pond dredge limits (See Figure 7- 5 and Appendix E). The following discussion
focuses on the BEC (2002) investigation. Results of the physical and chemical analyses
of the IEP/CDM (1996), Weston and Sampson (1994), and BEC (2000) are included for
comparative purposes.

Table 7-8 summarizes the maximum, minimum, and mean values of the sediment
quality parameters for which there was detection for the 15 samples collected in 2002. In
general, the sediment samples were found to be highly organic, with total volatile solids
ranging from 52 to 80%, with the exception of two samples located near the center of the
pond in the vicinity of Rosenfeld Park and the Clark Island Well Field. These samples
had total volatile solids of 12 and 23% and had the highest percent total solids and lowest
percent total organic carbon (TOC), as compared to the other samples. According to the
U.S. Department of Agriculture (USDA) Classification System, Sample COE-8 is a loam,
COE-9 is a loamy sand, and COE-10 is a sandy loam. The remaining samples are
classified as silty loam, according to the USDA Classification System. It should be noted
that these classifications are based on the mineral portion of the samples only.

Table 7-8. 2002 Sediment Analysis Summary

Minimum Maximum Mean
Solids, Total (%) 8.6 29 12
Solids, Total Volatile (%) 12 80 58
Total Organic Carbon (%) 6.45 30.8 18.7
Metals
Arsenic, Total (mg/kg) 0.92 3.9 21
Barium, Total (mg/kg) 27 86 60
Cadmium, Total (mg/kg) ND 15 0.35
Chromium, Total (mg/kg) 1.3 5.6 2.9
Lead, Total (mg/kg) 1.2 52 12
Mercury, Total (mg/kg) 0.02 0.11 0.05
PAH
Perylene (ug/kg) | ND | 2200 | 864
EPH
C19-C36 Aliphatics (mg/kg) 13 165 90
C11-C22 Aromatics (mg/kg) 247 282 141
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Figure 7-5 Milford Pond Sediment Sample Location Plan, 2003.
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C. 3.a. Polynuclear Aromatic Hydrocarbons

Most of the polynuclear aromatic hydrocarbons (PAHS) tested for were not
detected in the majority of the May 2002 samples and thus are not included in Table 7-8.
In general, PAHs are products of incomplete combustion. Inefficient combustion of solid
and liquid fuels such as coal, wood, kerosene, and fuel oil can lead to PAH formation.
Common sources of PAHSs include diesel and gasoline engines; service stations, coke
ovens, and tar plants; heaters, boilers, and furnaces; municipal and hazardous wastes;
cigarette smoke, wood stoves, and barbecues; and iron and steel foundries. Toxicological
studies have identified several PAHs as carcinogenic. None of the PAHSs detected in the
May 2002 samples were in concentrations above the Massachusetts Contingency Plan
(MCP) S-1 or S-2 standards (for GW-1). Samples COE-1 and COE-2, located at the
southern end of the pond, near the dam, and sample COE-9, near Rosenfeld Park and the
boat launch, contained a greater variety of PAHs. At the northern end of the pond, COE-
12 and COE-13 likewise contained a higher diversity of PAHs. The total PAH values for
the samples ranged from below detection limits (COE-10) to a high of 7.8 mg/kg (COE-
1).

Each of the samples, with the exception of COE-10 (due west of Rosenfeld Park),
contained detectable quantities (0.13-7.2 mg/kg) of the PAH perylene as the primary
PAH. Perylene is commonly used as a fluorescent dye and in paints. Anthropogenic
sources of perylene include Fuel Oil 5, diesel fuel, and used engine oil, in addition to its
use in the manufacture of organic semiconductors. This compound exhibits high
photostability and thermal stability and chemical inertness. It is relatively resistive of
biodegradation in soils. Perylene is not classifiable as to its carcinogenicity in humans,
and there is no MCP standard for perylene. Perylene is also noted to be one of the few
PAHSs to occur naturallyin the environment. This PAH has been identified in natural
sediments in pond/lake bottoms. The presence of perylene in sediments may be due to
the assimilation of plant material into bottom sediments, and may be considered as an
indicator of plant pigments, such as chlorophyll a, in sediments.

C.3.b. - Metals

Contaminant concentrations were low for most metals in comparison to non-urban
soil concentrations for Massachusetts (DEP, Final Interim policy WSC/ORS-95-141).
The only metals that were found in levels exceeding the MADEP’s Background
concentrations for non-urban soils concentrations in the May 2002 sample round were
barium and selenium. Selenium was only detected in sample COE-9, near Rosenfeld
Park, at a concentration of 1.2 mg/kg. Barium was found in the majority of samples in
levels exceeding the MA DEP Background Soil concentrations, but was still significantly
below the MCP S-1 standard. For the May 2002 sample set, TCLP testing was only
completed if there was a theoretical possibility of TCLP criteria being exceeded for a
certain metal, based on the total metals analysis. No TCLP testing was required.

In considering the concentrations of contaminants in the sediments from Milford
Pond, in addition to the MA DEP Background Soil concentrations noted above, the
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Massachusetts Contingency Plan (MCP) at 310 CMR 40.000 was used to determine
whether or not these sediments were suitable for their placement in the designated
containment area, based upon the potential health risks associated with human exposure
to these sediments.

The Massachusetts Contingency Plan was developed for the purposes of
regulating hazardous materials and/or oil spills or discharges and provides regulations for
their cleanup and disposal in order to protect public health. The MCP Subpart A:
General Provisions Section 40.0002 — Purpose, paragraph 1a, states that the purposes of
the Massachusetts Contingency Plan are, without limitation, to: (a) provide for the
protection of health, safety, public welfare and the environment by establishing
requirements and procedures for the following: 1. the prevention and control of activities
which may cause, contribute to, or exacerbate a release or threat of release of oil and/or
hazardous material”. In addition the purposes include provisions for the reporting,
assessment of extent of the contamination, evaluation of cleanup alternatives, and the
implementation of cleanup actions. It also provides for several other purposes which are
listed in the full text of that section of the document.

As part of the plan, the MCP has developed chemical-specific numerical cleanup
standards that are designed to provide a simple means to determine whether remediation
is necessary at a site and when no further remedial response action is needed. These
include Method 1, Method 2 and Method 3 Standards which range from site specific risk
characterization (Method 3) to Promulgated standards (Method 1) that provides an option
that is simple to use and results in predictable outcomes. In addition a hybrid
methodology (Method 2) allows limited modification of the Method 1 Standards based
upon site-specific information. All three Methods address the potential risk of harm to
health, public welfare and the environment. Risk to safety is considered separately.

The MCP Method 1 Standards represent levels of oil or hazardous materials at
which no further remedial response actions would be required based upon the risk of
harm posed by these chemicals. The standards are protective of public health, public
welfare, and the environment (i.e., represent a condition of "no significant risk™), given
the exposures assumed, and are measurable.

These MCP numerical standards are further categorized to include concentrations
of contaminants in either groundwater or soil. Numerical Standards have been derived
for three categories of soil that were designed to address a broad range of potential
human exposures (Categories S-1, S-2 and S-3). The applicability of a particular soil
category depends upon both the accessibility of the soil (measured primarily by depth)
and the human activities that take place (or may take place) at the surface. Within a soil
category there are further sub-categories identified by groundwater type: the soil
standards within these subcategories have been modified by the potential for a
contaminant to leach and degrade the site groundwater.
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The soil categories range from S1 to S3 and are defined as follows:

Soil Category S-1: Concentrations based on sensitive uses of the property and
accessible soil, either currently or in the foreseeable future. Additional criteria are
established for the protection of groundwater, based on the leaching potential of the
contaminated soil. The MCP S-1 soil standards (310 CMR 40.0975(6)(a)) apply to soil
associated with unrestricted use. Activities commonly associated with the S-1 soil
category include residential use, parks, playgrounds and schoolyards. The criteria that
define the S-1 soil category are found at 310 CMR 40.0933. The S-1 soil standards
consider incidental ingestion of the soil, dermal contact with the soil and ingestion of
produce grown in the soil.

Soil Category S-2: Concentrations based on property uses associated with moderate
exposure and accessible soil, either currently or in the foreseeable future. Additional
criteria are established for the protection of groundwater, based on the leaching potential
of the contaminated soil. The MCP S-2 soil standards (310 CMR 40.0975(6)(b)) apply to
soil associated with moderate exposure, including infrequent (or light) use by children.
Activities commonly associated with the S-2 soil category include retail use and
landscaped areas. The criteria that define the S-2 soil category are found at 310 CMR
40.0933. The S-2 soil standards consider incidental ingestion of the soil and dermal
contact with the soil.

Soil Category S-3: Concentrations based on restricted access and property with limited
potential for exposure, either currently or in the foreseeable future. Additional criteria are
established for the protection of groundwater, based on the leaching potential of the
contaminated soil. The S-3 soil standards consider incidental ingestion of the soil and
dermal contact with the soil.

C. 3. d. - Milford Pond PCB Analysis

Polychlorinated Biphenyls (PCBs) and pesticides were not detected in the
laboratory analysis. An Extractable petroleum hydrocarbon (EPH) test was also
completed for the May 2002 sediment samples, according to MA DEP methods. Sample
COE-1, located just north of the dam, was the only sample to have detectable levels of
EPH in the C9 — C18 aliphatics range. The concentration in this sample was well below
the S-1/GW1 standards of the Massachusetts Contingency Plan (MCP) at 310 CMR
40.000.

C. 3. e. - Aliphatic and Aromatic Hydrocarbons

All of the samples saw detectable levels in the C19 — C36 aliphatics range and the
C11 - C22 aromatics range. Samples COE-2, COE-3, and COE-11 had levels of C11 —
C22 aromatics that exceeded the S-1/GW1 standards of the MCP at 310 CMR 40.000 in 3
of 15 samples (by up to 40%). Samples COE-2 and COE-3 are located at the southern
end of the pond, and sample COE-11 is located to the northwest of Rosenfeld Park.
While additional sampling at the dredged material disposal site may be required as part of
the Water Quality Certificate application for the dredging program, the levels observed
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are not likely to prevent the proposed dredging program for Milford Pond or limit

disposal of the sediments.

Sediment sample COE-13 was the only sample which contained detectable
quantities of a volatile organic compound (VOC) as detected in the 8260 scan. This
sample contained low concentrations of p-Isopropyltoluene (p-Cymene), which may be
associated with bactericides and insecticides, or natural plant oil. The concentrations
detected were significantly below the reportable quantities and there is no MCP standard
for this compound. Since this was the only VOC detected for the entire sample set, this
value may be indicative of a sampling or laboratory error.

Table 7-9. Results from Previous Analyses of Sediment Characteristics
Range observed by Range observed by Range observed by
Parameter IEP/CDM Weston and Sampson BEC
(collected in 1984) (collected in 1991) (collected in 1999)

% Volatile Solids 12.2-61.1 - 58 — 80
Total P - - 170 - 590
TKN - - 11,000 — 21,000
% Moisture 56 - 82 - 90-92
Metals
Arsenic 4.7-16 05-238 1.2-538
Barium - 10 - 63 -
Cadmium <3.9-<13 ND 0.36 4.7
Calcium - - 6,100 — 13,000
Chromium 58-13 3-12.9 3.1-84
Copper 12-33 2-16.3 6.1-23
Lead 5.4 - 466 11.8-107 24-91
Iron - 30 — 16,800 -
Magnesium - - 640 — 1,200
Manganese - 1-133 -
Mercury <0.31-<0.77 ND -0.18 ND -0.4
Nickel <3.9-<13 - 26-12
Potassium 0-5 - ND
Selenium - ND -0.72 -
Silver - ND -2 -
Zinc 86 - 254 2-155 44 - 260
PCBs/Pesticides ND
alpha - HCH - ND - 56 -
4,4-DDD - ND - 450 -
4,4’-DDE - ND - 160 -
Detected PAHs
Benzo (ae) pyrene - - ND - 1,700
Benzo (b) flouranthene - ND - 148 ND - 1,400
Benzo (k) flouranthene - - ND - 1,500
Benzo (a) anthracene - ND - 1,000 -
Perylene - - 3,200 — 7,200
Volatile Organics ND
Benzene ND - 13 -
1,1, Dichloroethane ND-11.1* - -
Methylene Chloride ND-31* - -
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Note: Metals and nutrients are expressed in mg/kg
PAHSs, VOCs, and PCBs/Pesticides in pg/kg
ND=None Detected
* Two of the samples did not have detectable levels of the contaminant. The upper range value
was observed in the sample collected near the edge of the Milford Landfill

Results of the BEC 2002 sediment investigation are comparable with the previous
studies as shown in Table 7-9. The 2002 sediment samples were not analyzed for
nutrients, but the 1999 samples showed TP concentrations ranging from 170 to 590
mg/kg and TKN concentrations ranging from 11,000 to 21,000 mg/kg. The nutrient
concentrations (phosphorous and nitrogen) in the soft sediments are high and are
reflective of the eutrophic conditions of Milford Pond. The elevated levels of TP and
TKN in the shallow sediment provide an excellent substrate for aquatic plant growth in
Milford Pond.

Of the metals that were not tested in the 2002 samples, cadmium, mercury, and
zinc were observed to have concentrations that were higher than the MA DEP’s
background concentrations for non-urban soils in one of the 1999 samples. This sample
was located in the southern end of the pond.

Low concentrations of the PAHs benzo (ae) pyrene, benzo (b) fluoranthene, and
benzo (k) fluoranthene were detected in one of the 1999 samples. The first two of these
contaminants were found in concentrations, which slightly exceed the Method 1 S-1 and
S-2 Standards of the Massachusetts Contingency Plan (MCP) at 310 CMR 40.000.

C. 3.f 2009 Sediment Sampling

In April of 2009, another series of sediment samples were collected from Milford
Pond (Appendix F). Field sampling occurred at Milford Pond between April 7 and April
15, 2009. Sediment cores were collected to project depth (-12 feet) from 32 locations
within Milford Pond, Milford, MA (Figure 1). The sediment from these cores was
described and sampled for physical and chemical analysis in support of permitting
efforts.

The sediment sample locations were separated into three groups: A-Series (Figure
2), B-Series (Figure 3), and C-Series (Figure 4). The C-Series cores were collected first
(April 7) with the purpose of physically characterizing the sediments of the pond, to
collect geotechnical data from substrata, and to provide samples for analysis that would
assist in the design of the dewatering process (Table 1). The A-Series cores were
collected second (April 8-9), following the collection of the C-Series (Table 2). The A-
Series cores were collected for physical and chemical analysis of the substrata. The B-
Series cores were collected last (April 10, 13-15); these cores were collected to provide a
large volume of sample for laboratory dewatering tests (Table 3). The observations made
from the C-series core descriptions were used to determine the locations of the B-Series
cores. Water was also collected from the pond using a 12-volt pump and garden hose.
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The Series A, B and C samples were analyzed for geotechnical properties including
grain size, hydrometer, moisture and solids content, bulk density, specific gravity,
Atterburg limits, organic matter content, fiber content of peat and USCS Classification. The
results of these analyses can be found in Appendix F along with the sampling report. In
addition further analyses were conducted on the Series A samples to include total metals,
PAHSs, PCB congeners, EPH (extractable petroleum hydrocarbons), and TOC (total organic
carbon). Results of the chemistry analyses will be discussed below (with the exception of the
TOCs).

C.3. g. - Chemistry Results (2009)

1. PAHs

A total of 22 sediment samples were analyzed for the parameters noted above from
the series A samples. Included in the analyses were composites of several of the samples,
as well as many individual non-composited samples. In addition, some of the samples
were split according to depth, with the upper layers analyzed separately from the lower
layer. Table 8.0 provides a list of the samples that were analyzed and the compositing
scheme.

Generally, most of the results of the PAH analysis of the Milford Pond samples
indicate concentrations below the detection limits. In addition, in those samples where
one or more specific PAHs were detected, the concentrations generally did not exceed the
Massachusetts Contingency Plan, 310 CMR 40 S1 Soil and Groundwater Standards. An
exception was sample, MPA 21, collected from the southern end of the pond near the
dam (see sample location map, Figure 8 and Appendix F). This sample had
concentrations of Flouranthene of 1.52 mg/kg, exceeding the S1 standard of 1.00 mg/kg
by 52 mg/kg and a concentration of Pyrene of 1.34 mg/kg, exceeding the S1 standard of
1.00 mg/kg by 34mg/kg. However these concentrations were well below the S2
standards of 3.00 mg/kg for both Flouranthene and Pyrene respectively. The highest
concentrations of PAH’s were detected in the samples collected either from the most
northern section of the pond (samples MPA-1 through MPA-7) or the most southern
section of the pond (samples MPA-17 through MPA 21). The PAH results measured
from all the Milford Pond samples are presented in Table 8.1 below as well as in
Appendix F.
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Table 8.0. Summary Table of Milford Pond Samples and Compositing Scheme for
Samples Collected in 2009.

Physical Chemical
Sample ID Analysis Analvsis

MPA-L23 Composite A X X
MPA-4,5 Composite B X X
MPA-6 C Sample X X
MPA-7.9 Composite D b4

MPA-T7 0-5.90 fi X X
MPA-80-2.20 fi X

MPA-82.20-5.10 ft X X
MPA-85.10-7.10 ft X X
MPA-9 0-4.80 fi X

MPA-9 4.80-7.75 ft X X
MPA-10 6.0-8.70 fr X X
MPA-10,11 Composite F X X
MPA-12 0-9.30 fr X X
MPA-13,15 Composite H X X
MPA-14 0-9.30 fr X x
MPA-16 0-6.30 fr X X
MPA-17 0-9.30 fr X N
MPA-13 0-7.0 ft X X
MPA-190-8.25 fr X X
MPA-20 0-9.70 fr X X
MPA-21 0-4.40 fi X X
MPA-21 4.40-9.50 fi X
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Table 8.1. Summary of PAH Results from Milford Pond Samples (2009).

MPA
MPA 12 13+15 MPA 14 MPA 16 MPA 17 MPA LS AMPA 19 AMPA 21
Constituent 0-9.3 COMP H 0-9.3 0-6.3 0-9.3 0-7 0-8.2% MPA 20 044
mgkg mg/kg mg kg mg/kg mg kg mg/kg mg/kg mg'kg mg'kg
Naphthalene 0.0809(0) | 0.0913(U) | 0.084U) 0.0902(U) 0.0713(U) 0.12(U) 0.0766(U) 0.0648(U) 0.068(U)
Acenaphthylene 0.0809(0) | 0.0913(U) | 0.0841) 0.0902(U) 0.0713(U) 0.12(U) 0.0766(0) 0.0648(U) 0.0836
Acenaphthene 0.0809(0) | 0.0913(U) | 0.0841) 0.0902(U) 0.0713(U) 0.12(U) 0.0766(0) 0.0648(U) 0.068(U)
Fluorene 0.0809(0) | 0.0913(U) | 0.084U) 0.0902(U) 0.0713(U) 0.12(U) 0.0766(U) 0.0648(U) 0.0741
Phenanthrene 0.0809(0) | 0.0913(U) | 0.084U) 0.0902(U) 0.144 0.12(U) 0.0766(U) 0.116 0.66
Anthracene 0.0809(0) | 0.0913(U) | 0.0841) 0.0902(U) 0.0713(U) 0.12(U) 0.0766(U) 0.0648(U) 0.0914
Fluoranthene 0.0809(0) | 0.0913(U) | 0.0841) 0.0902(U) 0483 0.167 0.0766(U) 0.297 1.52
Pyrene 0.0809() | 0.0913(U) | 0.084U) 0.0902(U) 0.392 0.132 0.0766(U) 0.253 134
Benz(a)anthracene 0.0809(U) | 0.0913(U) | 0.084(U) 0.0902(U) 0225 0.12(U) 0.0766(U) 0.103 0.657
Chrysene 0.0809(0) | 0.0913(U) | 0.08410) 0.0902(U) 0.208 0.12(U) 0.0766(0) 0.131 0.635
Benzo(b)fluoranthene 0.0809(0) | 0.0913(U) | 0.0841) 0.0902(U) 0.293 0.12(U) 0.0766() 0.177 0.691
Benzo(k)fluoranthene 0.0809(U) | 0.0913(U) | 0.084U) 0.0902(U) 0.119 0.12(U) 0.0766(U) 0.0648(U) 0.446
Benzo(a)pyrene 0.0809(U) | 0.0913(U) | 0.084U) 0.0902(U) 0.147 0.12(U) 0.0766(U) 0.0648(U) 0.405
Indeno(l,2.3-cd)Pyrene | 0.080%(U) | 0.0913(U) | 0.084) 0.0902(U) 0.163 0.12(U) 0.0766(U0) 0.0659 0474
Dibenz(a.h)anthracene 0.0809(0) | 0.0913(U) 0.0951 0.0902(U) 0.0713(U) 0.12(U) 0.0766(U0) 0.0648(U) 0.133
Benzo(ghi)perylene 0.0809(U) | 0.0913(U) | 0.084U) 0.0902(U) 0.139 0.12(U) 0.0766(U) 0.0684 0.398
U - The unit was analyzed for, but not detected above the laboratory reporting limits
MPA S 2.2-
MPA1.2,3 MPA 4.5 S.1VMPA S MPA 9 4.8- MPA 10+11
Constituent COMP A COMPB MPA 6 MPA 7 059 51-7.1" 7.75' COMPF MPA 10 6-8.7"
mg'kg mg'kg mgkg mg'kg mg'kg mg'kg mg'kg mg'kg
Naphthalene 0.094(U)) 0.0765(U) | 0.0774(U) | 0.0777(1) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Acenaphthylene 0.094(U) 0.07650) | 0077140 | 0.077700) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Acenaphthene 0.094(U) 0.0765(U0) | 0.07740) | 0.0777(1) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Fluorene 0.094(U) 0.0765(U) | 0.0774(U) | 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Phenanthrene 0.094(U) 0.0765(U) | 0.0782 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Anthracene 0.094(U) 0.0765(U) | 0.07714W) | 00777(L) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Fluoranthene 0.119 0.164 0.251 0.0924 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Pyrene 0.094(U) 0.138 0.196 0.0791 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Benz(a)anthracene 0.094(U) 0.0765(10) 0.0822 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Chrysene 0.094(U) 0.0765(U) | 0.0821 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Benzo(b)fluoranthene 0.094(U) 0.0982 0.126 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Benzo(k)fluoranthene 0.094(U) 0.0765(U) | 0.0774(U) | 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Benzo(a)pyrene 0.094(U)) 0.0765(U) | 0.0774(U) | 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Indeno(l.2,3-cd)Pyrene | 0.094(U) 0.0765(U) | 0.07714(0) | 0.07770L) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Dibenz(a.h)anthracene |  0.094(U) 0.07650) | 007714y | 0.077701) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
Benzo(ghi)perylene 0.094(U) 0.0765(U) | 0.0774(U) | 0.0777(U) 0.0146(U) 0.0118(U) 0.0797(U) 0.0102(U)
U - The unit was analyzed for, but not detected above the laboratory reporting limits

Table 8.1 Continued. Summary of PAH Results from Milford Pond Samples (2009).

2. PCBs

Analysis of PCB congeners from the 2009 Milford Pond samples indicated
concentrations below the detection limits for all of the samples and all of the congeners
with the exception of Sample MPA-16 0-6.3 feet, where a concentration of 0.0216 mg/kg
was detected for congener PCB 105; and for sample MPA 21 0-4.4 feet, where a
concentration of 0.0102 mg/kg was detected for PCB 28. The MCP S1 Standard for
PCBs is 0.2 mg/kg and the S2 Standard is 0.3 mg/kg. Although both of the
concentrations of individual congeners detected from the samples are below MCP S1
standard of 2.00 mg/kg, when totaling the detection limits of the congeners that were not
detected as well as the individual concentrations of congeners that were detected, the
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estimated concentration of PCBs in sample MPA-16 0-6.3 feet is 0.22004 mg/kg and the
estimated concentration of PCBs in sample MPA 21 0-4.4 feet is 0.1598 mg/kg.
Although the estimated concentration for sample MPA 21 0-4.4 feet is less than the MCP
S1 Standard, the estimated concentration of PCBs in sample MPA- 16 0-6.3 feet slightly
exceeds the S1standard by 0.02 mg/kg (1.0%). However it is well below the S2 Standard
of 3.0 mg/kg. As noted previously, the MCP S2 Standards consider the potential for
moderate human exposure, of which the sediment re-use/wetland creation area would
presumably be classified. It should be noted however that these estimated
concentrations are extremely conservative, based on the assumption that the
concentrations of the undetected congeners were at or only slightly less than the actual
detection limits. However, most likely they were considerably less than the detection
limits, or not detected at all, which would reduce the estimated total concentrations to
below the MCP S1 Standards. It should also be noted that both of these samples were
collected from the southern section of the pond, which also showed increased
concentrations of PAHs. A summary of the PCB results are presented in Table 8.2
below.

Table 8.2 Summary of PCB Results from Milford Pond Samples (2009).

MPA S 1.2-
MPA 123 MPA 4.5 S.1MPA S MPA 9 4.8- MPA10+11 | MPA 10 6-
Constituent COMP A COMPB MPA 6 MPA 7 0-5.9° 5.1-7.1' 1.78 COMP F 8.7
mg'kg mg'kg mg'kg mg/kg mg/kg mg'kg mg'kg mg/kg

PCB 8 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 18 0.0094(U) 0.00765(U) | 0.0077(L) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 28 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U0)
PCB 44 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 49 0.0094(L7) 0.00765(U) | 0.0077(L) 0.00777(U) 0.00146(L) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 52 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(1)
PCB 66 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(0)
PCB 87 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 101 0.0094(U7) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118() 0.00797(U) 0.00102(U)
PCB 105 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 118 0.0094(U) 0.00765(U) | 0.0077(L) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 128 0.0094(U) 0.00765(U0) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U7) 0.00797(U) 0.00102(L7)
PCB 138 0.0094(U) 0.00765(U) | 0.0077(U) | 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 153 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(10)
PCB 170 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(1)
PCB 180 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(0)
PCB 183 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118() 0.00797(L) 0.00102(U)
PCB 184 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(U) 0.00797(U) 0.00102(U)
PCB 187 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118() 0.00797(U) 0.00102(U0)
PCB 195 0.0094(U) 0.00765(U) | 0.0077(L) 0.00777(U) 0.00146(U) 0.00118(0) 0.00797(U) 0.00102(U)
PCB 206 0.0094(U) | 0.00765(1) | 0.0077(U) | 0.00777(U) 0.00146(U) 0.00118(1) 0.00797(U) 0.00102(U)
PCB 209 0.0094(U) 0.00765(U) | 0.0077(U) 0.00777(U) 0.00146(U) 0.00118(11) 0.00797(U1) 0.00102(1)

U - The unit was analyzed for, but not detected above the laboratory reporting limits
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MPA
AMPA 12 13+15 MPA 14 AMPA 17 AMPA 21

Constituent 0-9.3' COMP H 0-9.3" MPA 16 0-6.3" 0-9.3" MPA 18 0-7' | MPA 19 0-8.25" AMPA 20 0-4.4'

mgkg mg'kg mg kg my kg mg'kg mg kg mgkg mgkg mg/kg
PCBS§ 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 18 0.00809(L) | 0.0091(U) | 0.0084(L) 0.00902(U) 0.00713(U)) 0.012(L) 0.00766(U1) 0.00648(10) | 0.0068(U)

PCB 28 0.00809(L) | 0.0091(U) | 0.0084(L) 0.00902(U) 0.00713(U) 0.012(L) 0.00766(U) 0.00648(1) 0.0102
PCB 44 0.00809(U7) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 49 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(L) 0.00766(U) 0.00648(17) | 0.0068(U)
PCB 52 0.00809(U) | 0.0091(U) | 00084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 66 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 87 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(10) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 101 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(17) | 0.0068(10)
PCB 165 0.00805(U) | 0.00%1{U) | 0.0084(U) 0.0216 0.00713(0) 0.012(0) 0.00766{U) 0.00648(U) | 0.0068{U)
PCB 118 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(10) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 128 0.00809(U) | 0.0091(U) | 00084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 138 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(1) 0.00766(U) 0.00648(1) | 0.0068(U)
PCB 153 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(1) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 170 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U0) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 180 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(1) | 0.0068(U)
PCE 133 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 184 0.00809(L) | 0.0091(U) | 0.0084(L) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(1) | 0.0068(U)
PCB 187 0.00809() | 0.0091(U) | 0.0084(L)) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 195 0.00809(17) | 0.0091(U) | 0.0084(L)) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U0) 0.00648(1)) | 0.0068(U)
PCB 206 0.00809(U) | 0.0091(U) | 0.0084(UN) 0.00902(U) 0.00713(U0) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U)
PCB 209 0.00809(U) | 0.0091(U) | 0.0084(U) 0.00902(U) 0.00713(U) 0.012(U) 0.00766(U) 0.00648(U) | 0.0068(U0)

U - The umt was analyzed for. but not detected above the laboratory reporting hinuts

3. Extractable Petroleum Hydrocarbons (EPH)

Results of the EPH analyses from the Milford Pond sediment samples collected in

2009 are presented in Table 8.3 below. None of the C9-C18 Aliphatics were detected in
any of the samples. However, concentrations of the C19-C36 Aliphatics and C11- C22
Aromatics were detected from many of the samples. For the C19-C36 Aliphatics, these

concentrations were below the S1land GW1 Massachusetts Contingency Plan

concentration of 3000 mg/kg. The detected concentrations of the C11-C22 Aromatics
were also below the MCP S1 GW!1 standard of 1000 mg/kg. Therefore these low

concentrations in the sediments should not prevent it from being placed in the wetland
restoration area for its intended use of re-establishing wetland habitat.

Table 8.3. EPH Concentrations from Milford Pond Sediment Samples Collected in 2009 (mg/kg).

C11-C212
Co-C18 C19-C36 C11-C22 Aromatics,
Location Aliphatics Aliphatics Aromatics Adjusted
MPA 1.2.3 COMP A 66.8(10) 109 95.2 952
MPA 4.5 COMP B 56(U) 65.5 114 110
MPA 6 57(U) 57(U) 57(U) 57(0)
MPA 7 0-5.9 56.5(U) 58.5 64 64
AMPA 8 2.2-51'AIPA §5.1-7.1" 11.1(U) 11.1(U) 11.1(U) 11.1(U)
MPA 9 4.8-7.75" 8.54(U) 8.54U) 8.54(U) 8.54U)
MPA 10+11 COMP F 57.5(U) 65.7 76.9 76.9
MPA 10 6-8.7" 7.86(U) 7.86(U) 7.86(U) 7.86(U)
MPA 12 0-9.3° 59.5(U) 176 230 230
MPA 13+15 COMP H 66(U) 106 281 272
MPA 14 0-9.3° 60.6(U) 65.4 87.6 87.6
MPA 16 0-6.3" 68.4() 68.4(U) 172 172
MPA 17 0-9.3' 54.2(U) 54.2(U) 54.2(U) 54.2(U)
MPA 18 0-7" 87(U) 128 260 252
MPA 19 0-8.25 59(U) 149 22 220
MPA 20 47.6(U) 47.6(U) 66.1 66.1
MPA 21 0-4.4' 49(U) 68.7 138 138
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. Metals

Metals that were analyzed from the Milford Pond sediment samples included
Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, and Zinc. The results of
the trace metals analyses are presented in Table 8.4 below. Although there were
detectable concentrations of each of the metals in all of the samples (with the exception
of Mercury which was detected in only four sediment samples) these concentrations were
all below the MA Contingency Plan S1 standards for each of these metals. It should be
noted that copper was detected in all of the samples in concentrations ranging from 3.95
mg/kg in Sample MPA-10, to 20 mg/kg in Sample MPA 21. Although there are no
standards for Copper listed in the MA Contingency Plan, the concentration ranges
measured from the 2009 samples are similar to the concentrations measured from the
earlier sediment samplings of the pond mentioned previously (see Table 7-9 above).

Table 8.4. Concentrations of Metals Detected from Milford Pond Sediment Samples Collected in 2009.

Arsepic, | Cadmium, | Chromium, | Copper, Lead, Mercury, Nickel, Zine,
Location Total Taotal Total Total Total Taotal Total Total
MPA 1,23 COMP SAMPLE A 1.84 0.46 433 £.98 104 0.112(L) 4 32.9
MPA 4,5 COMP SAMPLE B 2.18 0.583 443 .69 212 0.093(L) 4.71 70.9
MPA 6 1.92 0.38 486 8.77 169 0.092(LD) 435 o)
MPA 7 059 17.7 0.756 121 154 13 0.098(L) 11 458
MPAS 1.2.51"MPA S 51-7.1" 4.22 0.182 10.1 109 279 0.02(U) 943 384
MPA 9 4.8-7.78' 3.23 0.096 9.92 9.03 279 0.014(1) 87 30
MPA 10+11 COMPF 44 0.682 6.66 11 352 0.097(1) 6.35 364
MPA 10 6-8.7° 0.79 0.028 41 395 157 0.014(10) 34 14.5
MPA 12 0-9.3 249 0335 58 9.91 013 0.096(17) 525 321
MPA 13+15 COMP H 2.96 17 481 9.54 233 0.117 135 118
MPA 14 093 1.81 0248 3.60 13 3.12 0.093(L) 3.61 17.3
MPA 16 0-6.3° 1.58 0.445 3.64 6.62 623 0.108(L) 3.53 20.9
MPA 17 0-9.3 3.81 245 6.24 139 485 0.159 104 158
MPA 1S 0-T° 3.87 1.38 490 14.7 236 0.148(L) 8.35 78.9
MPA 19 0-3.28 1.82 0.775 428 8.31 697 0.106(U) 43 221
MPA 20 3.06 1 1.07 13.2 355 0.127 7.42 85.7
MPA 21 044 6.34 1.8 748 20 109 0.236 11.7 206

U - The umt was analyzed for. but not detected above the laboratory reporting limuts.

D - Biological Resources

Milford Pond has a relatively typical biotic community for a shallow, eutrophic,
temperate-zone lake. Data on aquatic habitat was obtained from the DEIR for Utilization
of Louise Lake Overflow for Public Water Supply (Metcalf & Eddy, 2000), the D/F Study
for Milford Pond (IEP/CDM, 1986), Options for the Reclamation of Cedar Swamp Pond
(Carr, 1979), a Report on the Proposed Restoration Project for Milford Pond (BEC,
2000), and recent field investigations.
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D. 1. - Wetlands and Aquatic Vegetation

Aquatic macrophyte growth in Milford Pond is extremely dense due to the deep
organic soils that underlie Milford Pond. These nutrient-rich sediments provide a fertile
substrate for aquatic macrophyte growth. These plants are, therefore, neither
phosphorous, nor nitrogen limited. In Milford Pond, seasonal light limitations and
competition for available growing space are the only limiting factors for macrophyte
growth.

On September 22, 1998, Baystate Environmental Consultants (BEC) scientists
conducted a survey of Milford Pond resulting in the creation of a map of aquatic
vegetation for this waterbody (See Figure 7.6 and Table 7-10). The aquatic macrophytes
found in Milford Pond consist of emergents, submergents, floating-leafed, and free
floating plant species. A total of ten submergent or floating-leafed species were identified
as part of this investigation. The remainder consisted of peripheral emergent herbaceous
species and some shrubs and trees. Submergent and floating-leafed plant species were
found throughout the pond area and occupy density ranges from 60-100% of the pond
area. Floating-leafed plants found in Milford Pond include white water lily, yellow pond
lily, and watershield, while the free-floating component was limited to duckweed.
Submergent species found within Milford Pond include bladderwort, Eurasian water
milfoil, mermaid weed, water starwort, spatterdock, bush and large leaf pondweeds.
Species such as Eurasian milfoil have the potential to become invasive and cause
nuisance conditions in northeastern ponds and lakes. Such is the case at Milford Pond.

Table 7-10. Aquatic Vegetation

Common Name

Scientific Name

Swamp Loosestrife

Decodon verticillatus

Water Smartweed

Polygonum punctatum

White Water Lily

Nymphaea odorata

Yellow Pond Lily

Nuphar variegatum

Bladderwort

Utricularia vulgaris

Water Shield

Brasenia schreberi

Eurasian Water Milfoil

Myriophyllum heterophyllum

Large Leaf Pond Weed

Potamogeton amplifolius

Arrow Arum Peltandra virginica
Pickerelweed Pontederia cordata

Red Maple Acer rubrum

Buttonbush Cephalanthus occidentalis
Mermaid Weed Prosperinaca palustris
Purple Loosestrife Lythrum salicaria

Water Starwort Callitriche sp.

Bush Pond Weed Naja flexilis

Giant Bulrush

Scirpus validus

Three Square Sedge

Scirpus americanus

Arrowhead

Sagittaria latifolia

Broad-Leaf Cattail

Typha latifolia
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Narrow-Leaf Cattail Typha angustifolia
Marsh St. John’s Wort Triadenum virginicum
Clearweed Pilea pumila
Speckled Alder Alnus rugosa
Duckweed Lemna minor
Common Reed Phragmites communis
Jewelweed Impatiens canadensis
Tussock Sedge Carex stricta
Green-Headed Coneflower Rudbeckia laciniata
Bittersweet Nightshade Solanum dulcamara

Another more recent Aquatic Vegetation Survey was conducted in October of
2013 by Lycott Environmental Laboratories primarily for the purpose of determining the
presence of invasive species (Appendix I). The results indicated that a single invasive
species, variable milfoil (Myriophyllum heterophyllum) dominates the vegetation
community of Milford Pond. The report notes that this species was observed throughout
the water body in varying densities (sparse to dense) with dense beds common
throughout the pond. In addition, in areas with low water levels or large mats of
filamentous algae, new terrestrial growth of M. heterphyllum was observed. Other
invasive species that were observed in the pond included purple loostrife (Lythrum
salicaria) which is common on the shoreline and on the islands, Oriental bittersweet
(Celastrus orbiculatus), which was noted in an isolated upland occurrence in an area
along the southeastern shore of the pond, and Japanese knotweed (Fallopia Japonica)
which was also observed in isolated upland occurrences along the eastern side of the
pond adjacent to Rosenfield Park. In addition, two stands of common reed (Phragmites
australis) were observed, one along the southwest side of the pond, and the other along
the northeast side of the pond. Although the primary objective of the survey was to
identify and locate invasive species, the report noted that there were several Typha-
dominated marshes (mentioned previously). A vegetation map showing the locations and
distribution of these species is shown in Figure 9, as well as Appendix | where it is
included with the complete report noted above.
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Distribution of Emergent and Floating-Leaf Vegetation
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